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ASN-ADSA®-ASAS Preconference: Regulation of Nutritional
Intake and Metabolism

1 Role of the central melanocortin system in appetite regulation
and nutrient homeostasis. B. L. Panaro and R. D. Cone,* Department
of Molecular Physiology and Biophysics, Vanderbilt University School
of Medicine, Nashville, TN.

The central melanocortin system has long been implicated as a key
regulator of energy homeostasis. The melanocortin-4 receptor (MC4R)
integrates various homeostatic signals to control body weight through
altering food intake and energy expenditure. Inhibition of MC4R signal-
ing causes obesity in all vertebrate species tested, from fish to humans.
The most notable differences caused by MC4R deficiency are hyper-
phagia and decreased energy expenditure, both of which contribute to
the obesity observed in humans and mice. There is substantial evidence
that MC4R deficient mice overconsume high-fat diets compared with
obese controls, in a single food choice model. Previous rodent studies
have investigated this feeding behavior in single-diet paradigms without
offering another diet choice. Surprisingly, under 2-choice diet paradigms
featuring a high-fat or high-sucrose diet paired with standard chow,
MCA4R deficient mice invariably have a lower preference for palatable
high-fat and high-sucrose diets compared with wild-type littermates.
Furthermore, while dietary preference for high fat or high sucrose seems
to be attenuated in the MC4R deficient mice, the drive for hyperphagia
is consistently enhanced by dietary variety, as a result of increased con-
sumption of standard chow. Together, these food preference observations
suggest a role for MC4R in the processing of food-directed behaviors,
with reduced MC4R signaling leading to hyperphagia in an environment
presenting a variety of foods. The mechanisms that guide these behaviors
are largely uncharacterized, though we hypothesize that MC4R regulates
dietary behaviors through both central and peripheral contributions to
gut-brain communication. For example, in additional to hypothalamic
sites of action, MC4R may also affect food intake indirectly through
effects on gut motility, and even effects on enteroendocrine cell function.

2 The regulation of hepatic glucose uptake in vivo. A. Cher-
rington,* Vanderbilt University School of Medicine, Nashville, TN.

In the postprandial state, the liver takes up and stores glucose to minimize
the fluctuation of glycemia. Elevated insulin concentrations, an increase
in the load of glucose reaching the liver, and the oral/enteral/portal vein
route of glucose delivery (compared with the peripheral intravenous
route) are factors that increase the rate of net hepatic glucose uptake
(NHGU). The entry of glucose into the portal vein stimulates a “portal
glucose signal” that not only enhances NHGU but concomitantly reduces
muscle glucose uptake to ensure appropriate partitioning of a glucose
load. This coordinated regulation of glucose uptake is likely neurally
mediated, at least in part, since it is not observed following total hepatic
denervation. Moreover, there is evidence that both the sympathetic and
the nitrergic innervation of the liver exert a tonic repression of NHGU
that is relieved under feeding conditions. Further, the energy sensor
AMPK appears to be involved in regulation of NHGU and glycogen
storage. Consumption of a high fat and fructose diet impairs NHGU and
glycogen storage, in association with a reduction in glucokinase protein
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and activity. An understanding of the impact of nutrients themselves and
the route of nutrient delivery upon liver carbohydrate metabolism is
fundamental to the development of therapies for impaired postprandial
glucoregulation.

3 Active and reactive amino acid homeostasis during feeding,
lactation, and disease. G. E. Lobley,* Obesity and Metabolic Health
Division, Rowett Institute of Nutrition and Health, University of Aber-
deen, Aberdeen, UK.

Amino acids (AA) are critical responders and regulators during both
anabolism and catabolism. In response to either acute or chronic intake
AA are partitioned between oxidation and protein gain. Trans-hepatic
studies suggest the utilization of ingested AA is driven primarily by the
anabolic process while AA oxidation of any excess restores homeostasis.
This mechanism provides a simple (and universal) means to regulate
inter-tissue metabolism. Feeding exerts 2 aspects on AA metabolism.
First, pattern of supply (e.g., meal or continuous) can influence net
protein anabolism. In the neonate, intermittent supply gives greater
efficiency whereas in the elderly single large meals may be preferred.
Second, protein (AA) is the most satiating macronutrient and is used in
many weight loss strategies. Satiety may be regulated through release
of gut hormones that provide state of “hunger” (e.g., ghrelin) or “full-
ness” (e.g., PYY) signals. These may be released in response to either
protein per se or to free AA. Uptake of AA by specific organs is linked
to both direct (e.g., muscle growth, milk protein output) and indirect
(e.g., precursors for other AA, gluconeogenesis, energy) needs. Infec-
tion increases the demands for specific AA to produce key proteins
or peptides. Therefore, AA supply needed during disease differs from
requirements for normal physiological processes and the deleterious
effects of inflammation may be offset by extra provision of specific AA,
such as glutamine, threonine and cysteine. AA or their metabolites can
also indicate health status. For example, a key role played by methionine
(Met) is to supply C-1 groups that methylate macromolecules involved in
metabolic regulation. When either Met or other factors of the methionine
cycle are limited, this results in hyperhomocysteinemia, an independent
risk factor for several diseases. Kinetic studies in rodents have shown
that less than 20% of tissue homocysteine flows through plasma and that
uptake by key tissues, including heart, may link to disease progression.
AA, both separately and as part of protein, play key roles in maintaining
mammalian health and well-being.

4 Adipose and endocrine integration of metabolism. P. E.
Scherer,* UT Southwestern Medical Center, Dallas, TX.

During the progression from the lean to the obese state, adipose tissue
undergoes hyperplasia as well as hypertrophy in an attempt to cope with
the increased demand for triglyceride storage. This requires a high degree
of plasticity at both the cellular and at the tissue level. Even though
adipose tissue as a whole seems to be a relatively static tissue contain-
ing many adipocytes that turn over slowly, these cells are embedded in



an environment that can rapidly adapt to the needs of expanding and
newly differentiating adipocytes. The extracellular matrix of adipose
tissue faces unique challenges with respect to adjusting to the need for
remodeling and expansion. In parallel, the vasculature has to adapt to
altered requirements for nutrient and oxygen exchange. A decrease
in the plasticity of these processes leads to metabolic dysfunction.
Furthermore, to maintain a healthy, non-inflamed phenotype, complex
regulatory mechanisms are in place to ensure adipocytes and stromal
vascular cells efficiently crosstalk to allow adipose tissue to expand upon
increased demand for storage of triglycerides. Therefore, we propose a
model of stepwise adipose tissue dysfunction that is initiated by rapid
expansion of existing adipocytes to accommodate triglycerides during
excess caloric intake. This leads very quickly to an acute, and eventually
chronic, state of hypoxia in adipose tissue. Changes during the expansion
process also affect adipocyte-derived secretory factors (adipokines),
such as adiponectin. Adiponectin promotes insulin sensitivity, decreases
inflammation, and promotes cell survival. Its levels are frequently
downregulated in the obese state. We have recently demonstrated that
adiponectin potently stimulates a ceramidase activity associated with its
2 receptors, adipoR1 and adipoR2, and enhances ceramide catabolism
and formation of its anti-apoptotic metabolite, sphingosine-1-phosphate
(S1P). Our observations suggest a novel role of adipocyte-derived factors
that have beneficial systemic effects, with sphingolipid metabolism as
its core upstream component.

5  Heat stress and post-absorptive metabolic perturbations. L.
H. Baumgard*! and R. P. Rhoads?, "Jowa State University, Ames, *Vir-
ginia Polytechnic Institute and State University, Blacksburg.

Environmental-induced hyperthermia compromises efficient animal
production by marginalizing efforts to reduce food production inputs
while negating the contribution of animal genetics toward performance
endpoints. Modification of farm infrastructure has yielded modest
success in mitigating heat stress-related losses yet heat stress remains
arguably the costliest issue facing progressive livestock producers.
Reduced output (e.g., milk yield, muscle growth, egg production)
during heat stress was traditionally thought to result from decreased
nutrient intake (a classic biological response shared by all animals
during environmental-induced hyperthermia). Recent observations by
our group challenges this belief, indicating heat-stressed animals employ
novel homeorhetic strategies to direct metabolic and fuel selection pri-
orities independently of nutrient intake or energy balance. Alterations
in systemic physiology support a shift in carbohydrate metabolism,
evident by changes such as basal and stimulated circulating insulin
levels. Cellular metabolism of the hepatocyte and myocyte also show
clear differences in glucose production and use, respectively due to heat
stress. The apparent dichotomy in intermediary metabolism between the
2 tissue types may stem from factors such as mitochondrial function
and antioxidant capacity. Perhaps most intriguing given the energetic
shortfall of the heat stressed animal is the apparent lack of basal adipose
tissue mobilization coupled with a reduced responsiveness to lipolytic
stimuli. Thus, the heat stress response markedly alters post-absorptive
carbohydrate, lipid, and protein metabolism independently of reduced
feed intake through coordinated changes in fuel supply and utilization
by multiple tissues. Interestingly, the systemic, cellular, and molecular
changes appear conserved among different species and physiological
states as our work has characterized similar events between growing
and lactating ruminants, growing pigs and adult rodents. Ultimately,
these changes result in the reprioritization of fuel selection during heat
stress, which appears to be primarily responsible for reduced animal
productivity during the warm summer months.

6 Linoleic acid and inflammation: Evidence-based research
from human clinical studies. K. L. Fritsche*! and G. H. Johnson?,
!University of Missouri, Columbia, *Johnson Nutrition Solutions,
Kalamazoo, MI.

The authors conducted a systematic review of randomized controlled
trials that permitted the assessment of dietary linoleic acid (LA) on bio-
logical markers of chronic inflammation among the healthy non-infant
population was conducted. A search of the English and non-English
literature using MEDLINE, the Cochrane Controlled Trials Register, and
EMBASE was conducted to identify relevant articles. Fifteen studies
(8 parallel and 7 crossover) met inclusion criteria. None of the studies
reported significant findings for a wide variety of inflammatory markers
including C-reactive protein, fibrinogen, plasminogen activator inhibitor
type 1, cytokines, soluble vascular adhesion molecules or tissue necrosis
factor-a. The only significant outcome measures reported for higher LA
intakes were greater excretion of prostaglandin E2 and lower excretion
of 2,3-dinor-thromboxane B2 in one study 1 and higher excretion of
tetranorprostanedioic acid in another. However, both authors observed
that these effects were not an indication of increased inflammation. It
is concluded that virtually no evidence is available from randomized,
controlled intervention studies among healthy, non-infant humans to
show that variations in the level of LA in the diet affects in vivo inflam-
mation in healthy humans.

7  Microbial hydrogen metabolism in colonic health and disease.
H. R. Gaskins,* University of Illinois, Urbana-Champaign.

In mammals, dietary fiber (polysaccharides, oligosaccharides, lignin
and associated plant substances) and other nutritional components not
absorbed in the upper digestive tract reach the colon where they are
fermented by the cooperative metabolism of a complex microbiota.
Fermentation products include short chain fatty acids (SCFAs; acetate,
propionate and butyrate) and gases including molecular hydrogen (H,).
Colonic SCFAs, which are present at high concentrations (>100 mM),
serve as the primary energy source for epithelial cells and modulate
cell fate through influences on differentiation, growth arrest, and apop-
tosis. The H2 produced during fermentation is either excreted or used
as a source of electrons by 3 groups of H,-consuming microorganisms
(hydrogenotrophs); the acetogens (generating acetate), methanogens
(methane) and sulfate reducing bacteria (SRB; hydrogen sulfide, H,S).
Hydrogenotrophic organisms are present at much lower densities
than are fermentative bacteria. However, in the absence of microbial
H, consumption, the H, partial pressure rapidly reaches a level that
thermodynamically inhibits further fermentation. Methane and sulfide
production have been recognized as major pathways for H, disposal in
the colon, but various factors such as colonic pH, sulfate availability,
transit time, and microbial composition may influence which of these
mechanisms predominates. Our research seeks to better understand the
nature of the hydrogenotrophic microbiota and the extent to which end
products of their metabolism vary among individuals and contribute
to chronic inflammation and colorectal cancer. Of particular interest
are SRBs and host epithelial responses to their toxic end product H,S.
Host and microbial aspects of our related working hypothesis will be
described and data presented from recent studies that demonstrate the
prevalence of hydrogenotrophs in the human colonic mucosa and their
responsiveness to diet.
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8  Characterizing the cellular mechanisms of postprandial ther-
mogenesis in skeletal muscle. B. A. Henry* and 1. J. Clarke, Depart-
ment of Physiology, Monash University, Victoria, Australia.

Thermogenesis is the dissipation of energy through specialized heat
production. This process contributes to 10-15% of total energy expen-
diture in lean individuals. Thermogenesis is well characterized in brown
adipose tissue, but whether other tissues are thermogenic is contentious.
To characterize this in sheep we developed a model of postprandial
thermogenesis, whereby sheep were entrained to a meal-feeding regi-
men with food restricted to a set meal time. We demonstrate increased
skeletal muscle heat production at the onset of feeding and that central
infusion of leptin upregulates this. Furthermore, central administration
of leptin increases the expression of uncoupling protein (UCP) 2 and
3, but not UCP1 in skeletal muscle. The increase in UCP3 is associated
with a switch to uncoupled respiration in isolated mitochondria. Thus,
leptin-induced heat production in skeletal muscle is concomitant with
the induction of thermogenesis. In addition to mitochondrial function,
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we examined changes in calcium cycling. Meal-feeding increased heat
production as well as the expression of ryanodine receptor 1 (RyR1)
mRNA and sarcoplasmic Ca”*-dependent ATPase (SERCA) 2 protein
in skeletal muscle. Thermogenesis in muscle, therefore, is facilitated
via both mitochondrial uncoupling as well as calcium cycling pathways.
Finally, we characterized differences in thermogenesis in animals
predisposed to obesity. To do this we utilized two unique models,
the genetically lean and obese sheep as well as a model of cortisol
responsiveness. We show that animals characterized as high cortisol
responders (HR) have greater propensity to obesity when fed a high
energy diet compared to low cortisol responders (LR). Resistance to
obesity in the LRs is preceded by a higher thermogenic response in
muscle. This contrasts the genetically lean and obese animals, where
lean animals have increased thermogenesis in adipose tissue, but not
muscle. In conclusion, we show that skeletal muscle heat production is
associated with altered mitochondrial function and enhanced calcium
cycling. Furthermore, innate differences in thermogenesis (either muscle
or fat) predispose animals to weight gain and obesity.



Triennial Reproduction Symposium: Impediments
to Fertility in Domestic Animals

9  The obstacle course to successful establishment of pregnancy
in domestic livestock species. M. D. Utt and M. L. Day,* Department
of Animal Sciences, The Ohio State University, Columbus.

Research in reproductive biology over the past century has provided
valuable knowledge and technologies that have and will be used to
increase the likelihood of creating a successful pregnancy in domestic
livestock species. However, maximal reproductive efficiency has not
been achieved in any of these species. Successful establishment of preg-
nancy is a complex series of interrelated events that can be impaired at
the gamete level through fetal development. The gametes contain genetic
information and other factors necessary for creating viable offspring, but
genetic and/or developmental deficiencies of gametes and the gonadal
environment in which they reside may influence embryonic and fetal
development. When sperm are deposited in the female reproductive
tract at an appropriate time relative to ovulation, fertilization rate is
relatively high, and differences therein are related to compensable
and uncompensable sperm traits and/or sperm transport. Following
fertilization, developing embryos reside in the oviduct before moving
into the uterus. The oviductal and uterine environments are influenced
by estrogen and progesterone before and after ovulation, and embry-
onic development may be affected by fluctuations in concentrations
of either or both steroids. Latent effects of estrogen and progesterone
on the uterus may impact the lifespan of the corpus luteum (CL) and/
or embryonic development through maternal recognition of pregnancy
(MRP) and the preimplantation period. Regardless of species, MRP
consists of embryonic-derived signals that inhibit destruction of the
CL and consequently the conceptus. Defective interactions among the
conceptus, uterus, and CL can subsequently lead to failure in MRP.
After MRP, embryonic or fetal loss is still possible due to uterine
deficiencies, environmental effects, or combinations thercof. Many
of the aforementioned obstacles to pregnancy may be exacerbated by
production and metabolic stress; therefore, lactating dairy cattle are an
appropriate model to study the spectrum of factors that impede attain-
ment of optimal reproductive efficiency.

Key Words: pregnancy, deficiency, embryo

10  Sperm characteristics that limit success of fertilization. W. L.
Flowers,* North Carolina State University, Raleigh.

The theoretical relationship between male fertility and sperm charac-
teristics resembles a positive, asymptotic equation. When numbers of
spermatozoa are low, fertilization rates are low. As the number of sperm
cells increase, so does fertility. This response gradually diminishes until a
plateau is reached and additional spermatozoa do not affect male fertility.
Variation clearly exists among males in how their fertility responds to
increasing spermatozoa both in terms of the slope of the positive portion
of the curve and the point at which it reaches a plateau. These differ-
ences in male fertility patterns often are attributed to differences in the
quality of their sperm cells. Sperm characteristics can be qualitative or
quantitative and measure individual or functional properties. Qualita-
tive assessments such as motility and morphology deal with population
dynamics, and as they increase so does fertilization rate to a point.
Hence, qualitative characteristics probably are responsible for variations

along the linear portion of male fertility curves. Quantitative evalua-
tions such as amounts of plasma membrane proteins or acrosin activity
estimate aspects of all sperm cells produced by males and most likely
mainly influence the level at which fertilization rates reach their plateau.
Individual and functional characteristics of sperm can be qualitative or
quantitative and affect male fertility patterns accordingly. Intuitively,
functional traits such as sperm binding should provide a better indication
of fertilization than individual ones such as motility. However, correla-
tions of both types with fertility are very similar. Reasons for this may
be related to how characteristics of sperm cells are influenced by the
female reproductive tract after insemination. For example, capacitation
patterns of spermatozoa in some boars are different in vitro than in vivo.
If this relationship holds true for other traits, development of tests that
account for this variation are necessary to address a critical need for
understanding sperm characteristics that limit fertility.

Key Words: livestock, fertility, spermatozoa

11  The ovarian follicular reserve in ruminants: What regulates
its formation and size? J. E. Fortune,* M. Y. Yang, and J. J. Allen,
Cornell University, Ithaca, NY.

Primordial follicles have an oocyte arrested in first prophase of meiosis
and a layer of flattened granulosa cells. These nongrowing follicles
comprise the follicular reserve, the source of growing follicles until
reproductive senescence. Indirect evidence indicates that the size of
the follicular reserve in adult women is a measure of their reproductive
potential. Therefore, it is of interest to elucidate the mechanisms that
regulate follicle formation and factors that may enhance or diminish
the size of the primordial pool. In species such as cattle, sheep, and
humans, follicle formation and the establishment of the follicular reserve
occur during fetal life. We use fetal bovine ovaries as a model to study
the regulation of follicle formation and acquisition of the capacity to
activate (initiate growth). Our results suggest a critical role for fetal
ovarian steroids in the timing of follicle formation and differentiation
of newly formed primordial follicles to a stage where meiosis has
arrested in prophase I and ability to activate has been acquired. Current
studies are focused on the regulation of fetal ovarian steroidogenesis by
gonadotropins, steroids, and growth factors. We hypothesize that factors
that interfere with production and/or action of fetal steroids may affect
the size of the follicular reserve and perhaps the reproductive potential
of the ensuing adult. Because domestic animals may be exposed to
forage containing estrogenic compounds and to other environmental
estrogens, the effects of endocrine disrupting chemicals on follicle
formation and capacity to activate are potentially important. Nutrition
may be another influence on the size of the follicular reserve. In adult
cattle, the number of follicles in follicular waves has been correlated with
their fertility and nutritional restriction during the first 110 d of bovine
pregnancy was associated with fewer follicles in waves (vs. controls)
when daughters reached maturity. Although there is much to be learned
about the regulation of follicle formation in cattle and its relationship
to fertility, this stage of ovarian development may be very important to
adult reproductive potential.

Key Words: ovarian follicle, ovary, cattle
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12 Influence of follicle characteristics at ovulation on early
embryo survival. T. W. Geary*!, M. F. Smith?, M. D. MacNeil!, M.
L. Day’, G. A. Bridges*, G. A. Perry’, F. M. Abreu’, J. A. Atkins?,
K. G. Pohler?, E. M. Jinks3, and C. A. Roberts!, 7USDA-ARS, Fort
Keogh, Miles City, MT, *Division of Animal Sciences, University of
Missouri, Columbia, 3Department of Animal Science, Ohio State Uni-
versity, Columbus, *Department of Animal Science, University of Min-
nesota, Grand Rapids, *Department of Animal and Range Sciences,
South Dakota State University, Brookings.

Reproductive losses are significant in domestic animals and represent
huge economic inefficiencies in livestock production. Across livestock
species, embryonic mortality is the greatest contributor to reproductive
losses. In most livestock species, early pregnancy diagnosis is an impedi-
ment to making significant progress to alleviate these losses. Perhaps
unfairly, the female of each livestock species receives the blame for the
majority of pregnancy failures. Research has focused on production
of an optimal follicle that leads to ovulation of a highly fertile oocyte
and production of steroids responsible for preparation of the female
reproductive tract for pregnancy. Most studies have used hormonal
manipulation of the estrous cycle and ovulation to identify factors
affecting pregnancy success. Physiological maturity of the ovulatory
follicle includes numerous reproductive processes and events obliga-
tory for pregnancy establishment and maintenance. In sows, mares, and
beef and dairy cows, oocytes derived from larger follicles were more
competent, as assessed by in vitro development, than oocytes from
smaller follicles. In cattle, ovulatory follicle size was highly correlated
with serum estradiol concentration, and estradiol supplementation at Al
improved pregnancy rates of cows ovulating smaller follicles. Greater
ovulatory follicle size and more rapidly growing follicles at GnRH-
induced ovulation were positively associated with fertilization success;
while ovulatory follicle size, but not follicle growth rate, was positively
associated with recovery of a viable embryo on d 7 in beef cows. In
mares, age related changes in follicular signaling appear to play a large
role in oocyte quality and fertility. This presentation focuses on follicular
characteristics involved in early embryo survival, including follicle/
oocyte maturation as affected by ovulatory follicle age, size, hormonal
environment, and so on, and their effects on pregnancy establishment
and maintenance. There is a strong relationship between the ovulatory
follicle and steroid production related to early embryo development and
pregnancy establishment.

Key Words: follicle, fertility, embryo survival

13 Deficiencies in the uterine environment and failure to sup-
port embryo development. G. A. Bridges,* University of Minnesota,
Grand Rapids.

Pregnancy failure in cattle can result from failure to fertilize the oocyte
or embryonic loss during gestation. Although fertilization failure
occurs, embryonic mortality has a greater contribution to pregnancy
failure. A variety of factors contribute to embryonic loss and it may be
exacerbated in certain animals including high-producing lactating dairy
cows and in some cattle in which estrous synchronization and timed
Al was performed. Asynchronous follicular dynamics during timed Al
protocols can induce ovulation of immature follicle that produce insuf-
ficient estradiol and a corpus luteum that potentially produces reduced
progesterone concentrations compared with cows induced to ovulate
mature follicles. In lactating dairy cows, circulating concentrations of
steroids are reduced due to elevated feed intake causing increased liver
blood flow and increased steroid catabolism in the liver. In each of these
classes of animals that have decreased steroid concentrations, fertility is

J. Anim. Sci. Vol. 90, Suppl. 3/J. Dairy Sci. Vol. 95, Suppl. 2

reduced compared with females that ovulate mature follicles at timed Al
or to nonlactating dairy animals. Recent research in beef cows induced to
ovulate immature follicles and lactating dairy cows suggest that deficient
uterine function is the primary factor responsible for infertility in these
animals. Failing to provide adequate concentrations of estradiol before
ovulation results in prolonged effects on expression and localization of
uterine genes and proteins that participate in regulating uterine functions
during early gestation. Furthermore, progesterone concentrations during
carly gestation affect embryonic growth, interferon-tau production,
and uterine function. Therefore, an inadequate uterine environment
induced by insufficient steroid concentrations before and after ovulation
could cause early embryonic death either directly by failing to provide
an adequate uterine environment for embryo survival, adhesion, and
implantation, or indirectly by failing to support appropriate embryonic
growth which could lead to decreased conceptus size and malfunction
of the process of maternal recognition of pregnancy.

Key Words: fertility, uterus, steroids

14  Interactions of the embryo, uterus and corpus luteum
for sustenance of embryos. T. R. Hansen,* A. Q. Antoniazzi, J. J.
Romero, R. L. Ashley, and R. C. Bott, Animal Reproduction and Bio-
technology Laboratory, Department of Biomedical Sciences, Colorado
State University, Fort Collins.

Interferon-tau (IFNT) from the ruminant conceptus disrupts oxytocin
signaling and pulsatile release of prostaglandin F2a (PGF) in the endo-
metrium through prevention of upregulation of the estradiol receptor,
and consequently oxytocin receptor, which occurs during luteolysis.
Microarray analysis revealed upregulation of several hundred genes in
bovine endometrium and peripheral blood cells, and in ovine corpus
Iuteum (CL) in response to early pregnancy that were mostly interferon-
stimulated genes (ISG). For this reason, we hypothesized that [IFNT not
only protects pregnancy through paracrine action on release of endome-
trial PGF, but also has endocrine action through induction of resistance of
the CL to lytic actions of PGF during early pregnancy. Antiviral activity,
an indicator for type I IFN, increased in uterine vein blood on d 15 of
pregnancy in sheep and was blocked through preadsorption with anti-
IENT antibody, providing evidence that IFNT was present in uterine vein
blood. A specific (no cross-reactivity with other type I or II IFN) and
sensitive (100 pg/mL) radioimmunoassay for IFNT was developed and
used to detect IFNT in uterine vein blood from d 15-16 pregnant sheep.
Global mass spectrometry was used to demonstrate presence of IFNT in
uterine vein serum from a d 15 pregnant ewe. The ISG were upregulated
in CL by d 14 of pregnancy and were localized primarily to large luteal
cells, but also to small luteal cells in ewes. Culture of isolated ovine
large and small luteal cells as well as mixed luteal cells with low (100
pg/mL) levels of IFNT caused upregulation of ISG. Endocrine delivery
of IFNT (200 pg/d) using miniosmotic pumps into the uterine vein for
7 d (d 10-17 of estrous cycle) caused a delay in return to estrus beyond
32 d. Finally, systemic delivery (subcutaneous or jugular vein) of 20
pg of IFNT/d using miniosmotic pumps starting on d 10 of the estrous
cycle, followed 24 h later by a challenge with PGF injection resulted in
protection of the CL through d 13 based on serum progesterone profiles.
It is inferred from these studies that IFNT protects early pregnancy in
ruminants through paracrine action on the endometrium and also through
endocrine action on the CL and peripheral blood cells in context of
enhancing luteal resistance to PGF and the maternal ability to combat
viral infections, respectively. USDA-NIFA-AFRI 2011-67015-20067.

Key Words: corpus luteum, endometrium, pregnancy



15 Limitations in uterine and conceptus physiology that lead
to fetal losses. J. L. Vallet,* USDA, ARS, U.S. Meat Animal Research
Center, Clay Center, NE.

Conceptus losses in livestock occur throughout gestation. Clearly, the
uterus and embryo/placenta/fetus play interconnected roles in these
losses, the details of which depend on the period of gestation and
the species. Studies in sheep and pigs have indicated that the uterine
glands are essential for full fertility, based on experiments where gland
development was reduced through the use of exogenous hormones. In
sheep and cattle, normally the uterus is well able to support more than
a single fetus, although these species differ in the consequences of
multiple births. When 2 conceptuses are present, the placentas of cattle
often anastomose, putting one fetus at risk if the other is lost. One likely
reason this does not occur in sheep is because sheep embryos undergo
intrauterine migration, similar to pigs. In pigs, the equidistant separa-
tion of conceptuses is likely to be essential for optimizing conceptus
survival, as is the simultaneous and uniform elongation of blastocysts
that occurs during the time of maternal recognition of pregnancy. Other
studies in pigs have indicated that the size of the uterus influences litter
size and therefore fetal losses. In response to crowded intrauterine con-
ditions in the pig, increased conceptus losses begin to occur between
d 30 and 40 of pregnancy, and further losses occur sporadically during
later gestation. There is evidence that improved fetal erythropoiesis can
reduce these losses. Reports also indicated that profound changes in
placental development occur under crowded intrauterine conditions that
may contribute to losses during late gestation. Reductions in placental
stroma formation may compromise the ability of the pig placenta to
adapt to reduced uterine space. Consistent with this, both hyaluronan and
hyaluronidase activity are decreased in the placentas of small compared
with large fetuses. These results suggest that improvements in placental
stroma formation could improve placental ability to compensate for
reduced intrauterine space, resulting in increased placental function and
reduced fetal losses during late gestation. USDA is an equal opportunity
provider and employer.

Key Words: placenta, erythropoiesis, hyaluronan

16  The spectrum of factors that impede pregnancy in dairy
cows. R. L. A. Cerri*!, J. E. P. Santos?, W. W. Thatcher?, and J. L.
M. Vasconcelos®, University of British Columbia, Vancouver, BC,
Canada, ?University of Florida, Gainesville, >Sao Paulo State Univer-
sity, Botucatu, SP, Brazil.

The fertility problem in dairy cows is complex and multifactorial but
can be divided into 2 major categories: 1) failure to submit cows for
insemination, and 2) extensive embryonic and fetal losses. Numerous
factors influence these 2 categories (e.g., heat stress, energy balance,
cow comfort, health, ovarian dynamics and uterine environment). In
the past 10 yr, however, the trend in daughter pregnancy rate has been
positive based on USDA data through 2010. This improvement is
likely a direct effect of the intensive use of timed Al (TAI) programs,
which improved submission rates and, to some extent, pregnancy per
Al because of physiological optimization of the reproductive programs.
Recently, the use of activity monitors in North American herds has
improved submission rates, thereby reducing pharmacological interven-
tions. Although fertilization rate is relatively high (80%), only around
40% of fertilized embryos result in a pregnancy at 60 d after insemina-
tion. Early and late embryonic losses are still an unsolved problem in
lactating dairy cows and are partly explained by changes in ovarian and
uterine physiology. More time between follicle emergence to ovulation
concomitantly with decreased concentrations of circulating progesterone
and estradiol, reduce embryo quality and create a suboptimal uterine
environment that negatively affects pregnancy. Metabolic and health
disorders also play major roles as they affect around 40 to 50% of cows
in early lactation. Pregnancy per Al exceeds 50% in cows not affected
by any clinical periparturient disorder. A pool of knowledge has been
acquired regarding the interactive cellular and molecular mechanisms
of the conceptus and endometrium within the periattachment period.
However, additional research is needed to unveil the effects of steroid
and metabolic hormones, health disorders, and among-cow differences
in molecular mechanisms pivotal to successful pregnancy. Genetic
selection and applied and basic technologies to improve submission
rates and reduce pregnancy losses, without affecting milk production,
will likely remain at the forefront to improve reproductive efficiency
in modern dairy cows.

Key Words: dairy cows, estrous detection, pregnancy loss
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M1 Immunological and metabolic responses of Holstein and
Jersey cows according to body condition score change prepartum.
R. C. Chebel, L. G. D. Mendonga, P. R. B. Silva, and J. G. N. Moraes, *
Department of Veterinary Population Medicine, University of Minne-
sota, St. Paul.

Objectives of this experiment were to evaluate the immune and metabolic
responses of Holstein (H) and Jersey (J) cows according to body condi-
tion score (BCS) change (BCSC) prepartum. Data from 2 experiments
were used. Experiment 1 was conducted with Holstein cows (n=29) and
experiment 2 was conducted with Jersey cows (n = 68). Cows received
BCSond—22+7and 1«1 (calving=d0) and were classified as having
lost (L) and as having not lost (NC) BCS prepartum. Blood was sampled
on d -7, 0, 7, and 14 for determination of neutrophil phagocytosis
(PHAGO) and oxidative burst (OXID) and expression of CD18 and
L-selectin and concentrations of NEFA and glucose. Data were analyzed
by Chi-squared and ANOVA for repeated measures. Percentages of H
(65.5%) and J (51.5%) cows losing BCS prepartum were similar (P =
0.20). The interaction between breed and BCSC was associated with
most of the innate immunity parameters evaluated because among J
cows BCSC was not associated with innate immunity parameters (P >
0.10). On the other hand, HL cows had reduced PHAGO (57.8 £3.6 vs
NC=73.9+4.8%; P<0.01)and OXID (93.2+ 0.7 vs 96.0 £ 0.9%; P=
0.02) than HNC cows. The interaction between breed and BCSC tended
(P =0.09) to be associated with intensity of OXID because HL cows
had reduced OXID intensity than HNC cows (15857 £ 3052 vs 24770 +
3782; P=0.07). There was a tendency for the interaction between breed
and BCSC to be associated with percentage of neutrophils positive for
CDI18 (P =0.08) because HL cows tended to have reduced percentage
of neutrophils expressing CD18 than HNC cows (74.1 £ 2.0 vs NC =
80.2 £ 2.5%; P = 0.06). Concentration of NEFA was associated with
BCSC (L=0.533 £ 0.038, NC = 0.429 + 0.044mmol/L; P = 0.03) but
was not associated with the interaction between breed and BCSC (P =
0.99). On the other hand, glucose concentration was not associated with
BCSC (P =0.50) or with the interaction between breed and BCSC (P =
0.62). Immunological parameters peripartum were differently affected
by BCS loss prepartum in Holstein and Jersey cows.

Key Words: peripartum cow, body condition score, immunological
parameter

M2  Treatment outcomes for clinical mastitis caused by E.
coli in a Wisconsin dairy herd. M. J. Fuenzalida*!, W. Oliveira!, J.
Gaska?, and P. L. Ruegg!, Department of Dairy Science, University
of Wisconsin, Madison, 2Gaska Dairy Health Services, Columbus, W1.

The objective of this study is to describe the effect of intramammary
antimicrobial treatment (ceftiofur) on milk yield, and somatic cell (SCC)
reduction during a 42-d follow-up period. Clinical mastitis (CM) occur-
ring in a single quarter (n = 133) was diagnosed between May 2011
and January 2012. Average milk yield was 42.3 kg/d, parity was 2.5,
logSCC 1.95, and DIM was 162. Explanatory variables considered in
the models were DIM, parity, previous cases of CM, previous SCC, and
previous milk yield after treatment. Of 133 cases of clinical mastitis
caused by E. coli, 75 were not treated and 58 received intramammary
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ceftiofur. PROG GENMOD was used for analyzing the binary outcomes
(yes/no for SCC reduction, yes/no for milk yield reduction) and PROC
GLM SAS 9.2 was used to analyze the continuous variable milk yield.
Milk yield after occurrence of the case was 42.4 and 41.5 for treated
and not treated cows, respectively but was not significantly affected by
treatment (P = 0.48). One unit increase in logSCC was associated with
2.7 kg/d reduction in milk production. Occurrence of a previous case of
CM was associated with about 4 kg/d less milk production. Treatment
was not associated with SCC reduction (OR = 1.84, CI 0.32-10.31)
or change in milk yield (OR = 0.78, CI 0.27-2.21). In this farm, treat-
ment of CM caused by E. coli did not improve milk production or SCC
compared with no treatment. Supported by AFRI Competitive Grant
no. 2010-85122-20612

Key Words: clinical mastitis, SCC, milk yield

M3  Differential expression of the hepatic and adipose transcrip-
tome in peripartal Friesian cows with endometritis. H. Akbar*!, J.
M. Khan!, S. Meier?, C. Burke?, S. McDougall’, M. Mitchell*>, S.
L. Rodriguez-Zas', R. E. Everts!, H. A. Lewin', J. R. Roche?, and J.
J. Loor!, IUniversity of Illinois, Urbana, ZDairyNZ Limited, Hamil-
ton, New Zealand, j’Cognosco, Animal Health, Morrinsville, New
Zealand, 4Liggins Institute, University of Auckland, Auckland, New
Zealand, University of Queensland Centre for Clinical Research,
Brisbane, St. Lucia, Australia.

Inflammation of the endometrial lining of the uterus (endometritis) often
develops in dairy cows soon after calving. Afflicted animals can develop
chronic infections of the uterus due to pathogenic bacteria. This disease
causes poor reproductive performance, decreased energy balance, lower
milk yield, and potentially hepatocellular damage. The objective of the
current study was to uncover molecular changes induced by endome-
tritis using expression profiling of liver and adipose transcriptomes.
Postpartal liver and adipose tissue samples were harvested at slaughter
from healthy (NUI; n = 6) cows or cows with endometritis (UIN; n = 6)
at 29 d postpartum. Endometritis was defined as > 6% of uterine fluid
nucleated cells being polymorphonuclear (PMN) cells; healthy cows
had < 1% PMN. Transcriptome expression was performed via bovine
microarray (~13,000 oligonucleotides) and RT-PCR. Functional analysis
of differentially expressed genes (DEG; P < 0.05, fold-change cut off
> or < 1.5 UIN vs. NUI) was carried out using the dynamic impact
approach (DIA) with the KEGG pathway database. A total of 97 DEG
from liver (35 downregulated, 62 upregulated) and 144 from adipose
(82 downregulated, 62 upregulated) were used for functional analysis. In
liver, endometritis induced activation of selenoamino acid metabolism,
complement and coagulation cascades, glycosphingolipid biosynthesis,
and toll-like receptor signaling pathway. Bioinformatics analysis also
revealed an inhibition of fatty acid oxidation, PPAR signaling, SNARE
interactions in vesicular transport, and N-glycan biosynthesis. Functional
analysis of adipose uncovered as the most induced pathways nicotin-
amide metabolism, glycosaminoglycan biosynthesis, and basal tran-
scription factors. The most-inhibited pathways in adipose were taurine
and hypotaurine metabolism, pantothenate and CoA biosynthesis, and
TCA cycle. Quantitative PCR of liver tissue further revealed a marked



increase in superoxide dismutase-2 (SOD2) and glutathione peroxidase
(GPX1) expression in UIN, suggesting a greater state of oxidative stress
in those animals. Overall, these preliminary results suggest that uterine
infection after calving induces molecular alterations in peripheral tissues.

Key Words: uterine infection, transition cow, genomics

M4 A comparison of two antibiotics on growth performance
in beef cattle treated for bovine respiratory disease (BRD). N. O.
Minton*!, L. L. Hawkins?, and M. S. Kerley', ! University of Missouri,
Columbia, *Bayer HealthCare, Animal Health, Shawnee Mission, KS.

Therapy for bovine respiratory disease (BRD) commonly occurs
throughout the receiving period. Proper treatment of BRD is critical to
cattle performance throughout the feeding phase. We hypothesized dif-
ferences in growth performance occur among different antibiotics used
for treatment of BRD. Naive crossbred steers (n=102) were monitored
for BRD over a 45-d growth study. Steers were randomly assigned to
antibiotic treatments which consisted of either enrofloxacin (ENR; n
= 51) (Baytril 100 Bayer HealthCare, Animal Health) or florfenicol
+ flunixin (F+F; n = 51) (Resflor Gold Merck Animal Health). Within
treatment steers were categorized as no treatment (control), single treat-
ment (ST), relapse (RL) or chronic. Steers were randomly assigned to
2 pens with treatment evenly distributed within pen. Two consecutive
BW were recorded at treatment initiation, d 28, and d 45. Individual
FI using the GrowSafe feed intake system and visual assessment were
used to identify cases of BRD. Rectal temperatures of >40°C were
diagnosed with BRD and treated with predetermined antibiotic. Control
steers represent non treated steers. Chi-squared distribution determined
morbidity and relapse rate were not different among ENR and F+F. ENR
had greater percentages of chronics (6.2% vs. 2.1%; P < 0.001) with
lower mortality rate (2.1% vs. 7.2%; P <0.001) than F+F; respectively.
IBW was not different among all categories between both ENR and
F+F. ADG, F:G and total BW gain were not different between control
steers and ENR ST and RL steers. ENR ST and RL steers tended to
be more efficient than either category of F+F steers (P = 0.11). ENR
ST steers had greater ADG (1.76+0.11 vs. 1.37+0.11; P < 0.05), FBW
(333.63+6.77 vs. 311.86+6.77; P < 0.05) and BW gain (77.5+4.96 vs.
60.30+4.96; P < 0.05) than ST F+F steers. DMI as a percent of BW
was not different on treatment day as well as 3 d before and after treat-
ment of BRD between ST ENR and F+F steers. We conclude utilizing
enrofloxacin for therapy of BRD corresponds to an increase in growth
performance and feed efficiency during the receiving period in com-
parison to florfenicol + flunixin.

Key Words: health, feedlot, beef

M5  Feedback on data entry errors effect on the maintenance of
accurate and consistent dairy health records. S. K. Giebel*!, J. R.
Wenz!, S. A. Poisson!, C. S. Schneider?, and D. A. Moore!, ‘Depart-
ment of Veterinary Clinical Sciences, Washington State University,
Pullman, College of Agricultural and Life Sciences, University of
Idaho, Moscow.

Maintenance of data quality is not a one-time effort; it requires con-
tinuous auditing and evaluation to ensure quality. One reason for this
is that health data entry is not standardized in dairy management soft-
ware (DMS), like reproductive records. The purpose of this study was
to evaluate the time needed for producers to implement and maintain
health data entry protocols. Forty-three dairies enrolled in a demon-
stration project on consistent and accurate health records, 51% from
Eastern Washington (EWA), 26% from Western Washington (WWA),

and 23% from Idaho (ID), with an average herd size of 2,683 cows
(range 366-9,880). Producers were provided with error reports weekly
until the percentage of errors dropped below 5.1% for 2 consecutive
reports, at which point the dairy was considered graduated. All dairies
continued to receive monthly error reports until January 2012. Reports
provided feedback on data entry in comparison to their customized health
event data recording protocols. The first report averaged 20.5% errors
with a range of 0.0 to 81.3%. It took an average of 9 reports before a
dairy graduated to monthly reporting, with a range of 4 to 21. Of those
herds that contributed at least 3 mo to the study post graduation, nearly
50% never relapsed (relapse = error rate >5%) but if they did, it most
commonly occurred in the first month post graduation. The average
months to relapse was one (range 0—6). The error rate on the last report
averaged 4.7% with a range of 0.0-16.6%. If the herd was using the
Protocol function in Dairy Comp 305 or the Rx-Plus function in DHI-
Plus before the start of the project, months to relapse was shorter than
those that did not (P = 0.01). Median time to relapse was longer for
large herds (>1950 cows) compared with smaller herds (4 vs. 2 mo; P
= 0.06). Median time to relapse was 4 mo for EWA, 2 mo for WWA
and 2.5 mo for ID (P = 0.04). For those producers less comfortable
with computer use, there was a tendency for the rate of relapse to be
faster compared with those more comfortable (P = 0.08). Dairies can
implement and maintain consistent and accurate health records when
provided with regular feedback.

Key Words: data recording protocols, dairy management software,
dairies

M6 Impact of water and feed deprivation on physiological
parameters in steers. J. A. Daniel*!, P. H. Walz?, J. A. Carroll®, T.
H. Elsasser’, and B. K. Whitlock’, /Berry College, Mount Berry,
GA, *Auburn University, Auburn, AL, SUSDA-ARS Livestock Issues
Research Unit, Lubbock, TX, *USDA-ARS Bovine Functional Genom-
ics Laboratory, Beltsville, MD, > University of Tennessee, Knoxville.

A report in rats demonstrated that dehydration as the result of 8 d of
water deprivation increased leakage of endotoxin from the intestine
(Zurovsky and Barbiro, 2000; Exp. Toxicol. Pathol. 52:37-42). Given
the large number of bacteria in the rumen of cattle, a much shorter
period of water deprivation may result in increased leakage of endotoxin
and subsequent changes in the physiologic parameters. Therefore, the
purpose of this study was to determine the effect of water and feed
deprivation on physiologic parameters in steers. Holstein steers (n =
4) fitted with indwelling jugular and hepatic vein cannulas received a
72-h period of water and feed deprivation followed by reintroduction
of water and feed for a 24-h period (96 h total) or a 96-h period with
ad libitum water and hay access (control) in a switch back design with
a 3-wk wash-out period between repetitions. Blood samples were col-
lected and rectal temperatures (RT) were recorded every 6 h for a total
of 96 h. Body weights were recorded every 12 h. Data were tested for
effects of treatment, time, treatment x time interaction and replication
using procedures for repeated measures with JMP software (version 7,
SAS Institute Inc.). Water and feed deprivation increased packed cell
volume at 30, 54, 60, and 66 h relative to control steers (P < 0.05). Total
protein in the serum was increased at 48, 54, 66, 72, and 78 h in water
and feed deprived steers compared with control steers (P < 0.05). The
average body weight of water and feed deprived steers was less than
control steers at 36, 48, 60, and 84 h (P < 0.05), and percent of body
weight loss was greater in water and feed deprived steers at 24, 36, 48,
60, 72, and 84 h than control steers (P < 0.05). Rectal temperature of
water and feed deprived steers was lower than control steers at 6, 12,
and 66 h, and RT of water and feed deprived steers was higher than
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control steers at 72 h (P < 0.05). These results suggest that water and
feed deprivation negatively affect steers before typical indicators of
dehydration (packed cell volume and total protein) are altered.

Key Words: steers, water, feed

M7 Implementation of health data entry protocols effect on
time for data management. S. K. Giebel*!, J. R. Wenz!, S. A. Pois-
son!, C. S. Schneider?, and D. A. Moore!, ‘Department of Veterinary
Clinical Sciences, Washington State University, Pullman, *College of
Agricultural and Life Sciences, University of ldaho, Moscow.

Producers want to be assured that it will not add time to the process
of data management when implementing protocols for consistent and
accurate dairy health data entry. Research done on data capture and entry
into dairy management software (DMS) program is limited and dated.
The purpose of this study was to assess the time taken to capture and
enter health data before and after implementation and maintenance of
data entry protocols. Twenty-three dairies enrolled in the demonstra-
tion project were used to evaluate the time taken to capture health data
and enter it into their DMS program. Information was collected on the
general flow of data from cow to computer during 2 visits, one before
implementation of accurate and consistent health records and one 4
mo after maintenance. The difference in time, for data capture and
entry, between the first and second visit was categorized as increased,
decreased or no change. There were 22 dairies with complete data for
the capture of health information. On average, it took dairy personnel
21.8 (range 2.3—65.8) seconds per cow to capture information at the first
visit. After data entry protocol maintenance, it took an average of 17.6
(range 1.0-46.6) seconds per cow. Using a sign test, herds were more
likely to either take less or the same amount of time for data capture
between visits (P < 0.001). There were 18 dairies with complete data
for entry of health information. On average, it took dairy personnel 4.6
(range 0.6—12.8) seconds per cow to enter data into the computer at the
first visit. After protocol maintenance, it took an average of 3.3 (range
0.3-9.7) seconds per cow. Using a sign test, herds were more likely to
cither take less or the same amount of time for data entry between visits
(P < 0.01). The only factors that appeared to influence data capture
were related to on-farm protocols such as recording all hospital cow
numbers in the parlor and the frequency of data capture in the parlor.
Implementation of health data entry protocols for more accurate and
consistent records did not add time to the process of data management.

Key Words: data capture, data entry, dairy management software

M8  Transcriptome analysis of liver tissue from calves infected
with bovine viral diarrhea virus and Mannheimia haemolytica. R.
L. Mills*!2, L. Carlos-Valdez?, L. O. Burciaga-Robles?, D. Stein?,
D. L. Step?, R. W. Fulton?, U. DeSilva?, and C. R. Krehbiel?, /Austin
Peay State University, Clarksville, TN, 20klahoma State University,
Stillwater.

Bovine respiratory disease (BRD) negatively affects animal growth and
performance, leading to less desirable carcass characteristics. To under-
stand the effects of BRD on liver gene expression, 16 crossbred steers
(280.8 +32.5 kg) were divided into 2 treatment groups: the control group
(CON) received an intratracheal dose of isotonic saline; an infected
group (INF) was exposed to a PI-BVDYV calf for 72 h followed by intra-
tracheal inoculation with Mannheimia haemolytica serotype A (MH).
Liver biopsies were taken before exposure to both pathogens (PRE), 12
(12H), and 24 h (24H) following bacterial inoculation. Total RNA was
extracted and oligonucleotide microarray hybridization performed on
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PRE and 24H sampling times (n = 6). Significance for the microarray was
set at fold change greater than |2| and P < 0.001. Quantitative RT-PCR
was performed to examine gene expression at the indicated time points
with significance set at P <0.05. Pathway analysis was conducted using
Ingenuity Pathway Analysis. Microarray analysis found 44 genes were
induced and 45 genes were suppressed following 24h of dual infection.
Pathway analysis revealed lipid metabolism, molecular transport, cel-
lular assembly and organization, carbohydrate metabolism, and small
molecule biochemistry were the molecular and cellular functions most
affected. PCR showed that B-site APP-cleaving enzyme 1 (BACE1)
was increased 2.3-fold in INF compared with CON (P < 0.05). S100
calcium binding protein A8 (S100A8) transcripts increased 28.9-fold in
INF versus CON (P < 0.001), increased more than 21-fold in 12H and
24H above PRE (P < 0.01), and exhibited an infection x time interac-
tion with INF-12H and INF-24H showing mRNA increases of 44- and
42-fold above CON-PRE, respectively (P <0.01). Fatty acid desaturase
2 (FADS2) was suppressed 73.2-fold in INF relative to CON (P =0.05)
and tended to be downregulated 29.5- and 95.1-fold at 12H and 24H
versus PRE (P = 0.09). Gene expression changes in liver are indica-
tive of hepatic inflammation, which may suggest calves with BRD are
susceptible to the development of fatty liver.

Key Words: beef cattle, bovine respiratory disease, gene expression

M9  See abstract #100

M10 Changes in biomarkers of the nitrooxidative stress
response and prolactin signal transduction elements to E. coli
infection in the mammary gland. T. H. Elsasser*!, A. V. Capuco!,
M. Rinaldi?, and S. Kahl', /USDA-ARS, Beltsville, MD, *Ghent Uni-
versity, Ghent, Belgium.

Key features of the mammary gland (MG) response to E. coli infec-
tion (INFec) include (a) the cellular generation of reactive oxynitrogen
molecules (Roxn) derived from nitric oxide (NO) and superoxide anion
(0,7) and (b) loss of responsiveness to lactogenic hormone signaling. Of
significance to the MG is the damage done to mammary epithelial cells
(MEC) by Roxn generated by MEC and neutrophils (PMN). The aim of
this study was to determine the time course of production and cellular
localization of biomarkers of the Roxn pathway and to quantify changes
in PRL receptor (PRLr)-janus kinase-2 (JAK-2) signaling. As applied
across the 4 quarters of the MG, 5 multiparous lactating Holstein cows
received treatments consisting of PBS or 400 cfu E. coli administered 12
or 24 h before euthanasia. MG tissues (lobulo-alveolar) were prepared
for immunohistochemical (IHC) localization of biomarker antigens. I[HC
biomarkers for the Roxn pathway elements consisted of 3'-nitrotyrosine
(3-NT, cellular protein nitration) as well as inducible (i) and constitu-
tive (e) isoforms of nitric oxide synthase (NOS, NO generation), and
xanthine oxidase (XO, O, generating capacity). Prolactin (PRL) signal
transduction elements markers were PRLr, JAK-2, and nitrated JAK-2
(ntJAK, Roxn-inactivated JAK-2). Antigenic markers were quantified by
image analysis of digitally captured micrographs. Mean pixel densities
of all antigenic determinants were affected by time and/or cell type (P
<0.02). Infiltrating PMN were present only at 24 h. The 3-NT increase
peaked in MEC (4.6-fold) at 12h and in PMN (3.7-fold) at 24 h. Both
iNOS and eNOS increased in MEC at 12 and 24 h but only iNOS was
increased in PMN at 24 h. XO increased 118% in MEC at 12 h (P <
0.04) but normalized by 24h. PRLr was decreased by 29 (P < 0.03)
and 54% (P < 0.01) in MEC at 12 and 24 h, respectively. JAK-2 was
decreased 84% (P < 0.02) at 24 h, respectively. ntJAK was increased
22- (P <0.005) and 4-fold (P < 0.05) at 12 and 24 h, respectively. The



data indicate that changes in these measured cellular responses to INFec
occur in the MG as a function of time and cell type.

Key Words: mammary gland, infection, biomarker

M11  Associations among subclinical hypocalcemia, neutrophil
function, and incidence of uterine disease in dairy cows of low or
high risk of developing metritis. N. Martinez*!, F. S. Lima!, R. S.
Bisinotto!, L. F. Greco', E. S. Ribeiro!, F. Maunsell?, K. N. Galvio?, C.
A. Risco?, and J. E. P. Santos', 'Department of Animal Sciences, Uni-
versity of Florida, Gainesville, >Department of Large Animal Clinical
Sciences, University of Florida, Gainesville.

Objectives were to establish relationships among subclinical hypocalce-
mia (SCH) and concentrations of energy metabolites, neutrophil (PMN)
function and incidence of uterine diseases in dairy cows considered to
be of low (LRM; normal calving) or high-risk (HRM; calving problems)
of developing metritis. In this prospective cohort study, HRM cows (n =
55) were matched with LRM (n = 55) based on parity and day of calving.
Rectal temperature (RT) and vaginal discharge were monitored in the
first 12 DIM. Metritis was defined as fetid, watery vaginal discharge, and
puerperal metritis (PuMet) was defined as metritis concurrent with RT >
39.5°C. Blood was sampled at 0, 1, 2, 3,4, 7, and 12 DIM and analyzed
for Ca, NEFA and BHBA. Neutrophil function was measured at 0, 1, and
3 DIM. Serum Ca < 8.59 mg/dL in at least one day within the first 3 DIM
defined SCH based on receiver operator characteristic analysis (AUC =
0.77; P <0.01). Data were analyzed using PROC GLIMMIX of SAS.
Cows with SCH had fewer (P <0.01) circulating blood PMN (3.0 vs. 4.5
x 103 PMN/uL) in the first 3 DIM, and reduced (P < 0.05) proportion of
PMN with oxidative burst (32.4 vs. 42.5%) and phagocytosis (61.3 vs.
73.1%) at 3 DIM compared with normocalcemic (NC) cows. The mean
RT of cows increased (P <0.01) when metritis was associated with SCH
(39.0°C) compared with cows with metritis and NC (38.7°C). Among
HRM cows, those with SCH had greater (P <0.05) incidence of metritis
and PuMet [77.8% (35/45) and 53.5% (24/45)] compared with NC cows
[(20.0% (2/10) and 10.0% (1/10)]. Among LRM cows, those with SCH
had greater (P < 0.05) incidence of metritis and PuMet [40.7% (11/27)
and 29.6% (8/27)] compared with NC cows [(14.3% (4/28) and 0.0%
(0/28)]. Metritis did not influence concentrations of NEFA or BHBA;
however, cows with SCH had greater (P < 0.01) NEFA (704.6 vs. 426.8
uM) and BHBA (9.9 vs. 7.7 mg/dL) concentrations compared with NC
cows. These findings indicate that cows with SCH have impaired innate
immunity and increased incidence of uterine diseases compared with
NC cows regardless of calving problems.

Key Words: subclinical hypocalcemia, neutrophil function, metritis

M12  Hepatic and peripheral interferon responses to bovine
respiratory disease in feedlot steers. J. O. Baggerman,* C. A. Gif-
ford, and C. R. Krehbiel, Oklahoma State University, Stillwater.

Bovine respiratory disease (BRD) is the most economically important
disease in the feedlot industry. Several pathogens contribute to BRD,
yet the mechanism by which these pathogens evade immune response
remains unclear. Conflicting evidence suggests that the interferon (IFN)
response is impaired by BRD pathogens while others have shown robust
IFN response in BRD-infected animals. We hypothesize that the IFN
response is muted in cattle that exhibit sustained BRD infection. Liver
biopsies were collected and RNA isolated from control calves (CONT, n
= 06); calves treated once for BRD (1TRT, n = 6); treated twice for BRD
(2TRT, n = 6); or treated 3 times for BRD (3TRT, n = 6). Expression
of Interferon Stimulated Gene-15 (ISG15) and Myxovirus resistance

10

protein 1 (MX7) mRNA levels was quantified. Relative to CONT, MX/
mRNA levels increased (P < 0.05) over 7-fold in liver biopsies from
1TRT, but were similar (P > 0.10) to CONT for 2TRT and 3TRT. Like-
wise, ISG15 mRNA levels were 40-fold greater (P < 0.05) than CONT
for 1TRT, but 2TRT and 3TRT were similar to CONT. To determine if
the IFN response is impaired with sustained BRD infection as suggested
by the changes in gene expression in liver biopies, MX7 mRNA levels
in peripheral blood leukocytes (PBL) was evaluated from chronically
infected calves (CHRON, n = 3) and controls (CONT, n = 3). Addition-
ally, peripheral blood mononuclear cells (PBMC) were isolated from
CHRON (n = 6) and CONT (n = 6) calves. For each animal, PMBC
were isolated and plated into 6 well plates (4 million cells/mL; 4 wells/
animal). Two wells served as a control and 2 wells were treated with
human interferon-a (Sigma-Aldrich; 2.5 ng/mL) for 8 h before harvest
for mRNA extraction. In PBL samples, MX1 mRNA levels were similar
(P> 0.10) in CHRON and CONT?2 indicating that the type I interferon
response was not active. However, in PBMC challenged with IFN,
MXI1 mRNA increased approximately 100-fold in both CHRON and
CONT?2 groups compared with their own non-treated controls. Results
demonstrate that the IFN response is reduced in calves treated multiple
times for BRD, but the IFN pathway is still responsive to exogenous
IFN. Thus, IFN might be a viable treatment alternative in calves that
remain sick after 1 to 2 treatments for BRD.

Key Words: bovine respiratory disease, interferon, interferon stimu-
lated genes

M13  Meta-analysis of Trypanosoma prevalence in livestock in
the Americas. Z. J. Simoni!, H. E. Rodulfo!, M. De Donato*!-2, M.
I. Takeet3, S. O. Peters®*, and I. G. Imumorin?, IIBCA, Universidad
de Oriente, Cumana, Venezuela, *Dept. Animal Science, Cornell Uni-
versity, Ithaca, NY, 3Dept. Veterinary Microbiology & Parasitology,
Federal University of Agriculture, Abeokuta, Nigeria, *Dept. Animal
Breeding and Genetics, University of Agriculture, Abeokuta, Nigeria.

Cattle tripanosomosis is a hemoparasitic disease caused by species of
Trypanosoma, transmitted through dipterans of the genus Tabanus,
in Central and South America. 7. evansi and T. vivax are species that
infect horses and cattle, respectively. They have been reported in at
least 10 South American countries, including Colombia, Venezuela,
Bolivia, Peru, and Brazil. We surveyed data on prevalence and clinical
signs reported for 7. vivax in water buffalo and cattle in these countries.
Studies of genetic characterization indicate that the circulating species
in South America is very similar to 7. vivax from West Africa. T. vivax
has been known to produce economic losses in the livestock industry,
causing mortality, poor weight gain, lower fertility, abortion, and low
production of milk and colostrums, in addition to costs associated with
control (drugs and veterinary fees). 7. evansi can cause a serious anemic
disease in horses, camels, dogs and elephants. In South America, spe-
cies such as capybara, coati, and wild rats have been found infected by
T. evansi, without showing clinical alterations, thus, being considered
as natural reservoirs. Recent studies have demonstrated that 7 evansi
has an aberrant KADN without maxicircles and the genetic analysis
of KADN have shown that strains from equids of Africa, Asia y South
America have similar sequences in the minicircles. 7. theileri has been
found in cattle in South and North America, and although this species
is considered non-pathogenic, its pathogenicity has been linked to
coinfection with other hemoparasites or subjected to severe stress. 7.
equiperdum has been reported in South and Central America in horses,
but its form of transmission is by sexual intercourse, associated with
important clinical symptoms. The effects of these Trypanosoma species
on livestock throughout this region especially in isolated rural areas
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with attendant consequences on the economy of small to medium size
producers are highlighted.

Key Words: trypanosomosis, livestock, parasite

M14  Cytokine production of isolated CD4+ T-cells from high
and low immune responder dairy cows during the peripartum
period. M. A. Paibomesai* and B. Mallard, University of Guelph,
Guelph, Ontario, Canada.

The peripartum period is one of transition and high stress for dairy cows.
It is associated with higher incidents of both metabolic and pathogenic
disease. Both antibody (AMIR; IL-4 dominated) and cell mediated
(CMIR; IFNy dominated) immune responses (IR) play a key role in
the maintenance of health in cattle protecting against extracellular and
intracellular pathogens. These processes are induced and maintained by
CD4+ T-helper cells, which undergo specific shifts in population and
function in response to parturition effects. The aim of this study was
to determine the effects of parturition on cytokine production of CD4+
T-cells isolated from highAMIR/lowCMIR (hiAMIR) and highCMIR/
lowAMIR (hiCMIR) cows. Previously IR phenotyped cows were
selected based on hiAMIR (n = 12) and hiCMIR (n = 11) responses to
test antigens. Isolated CD4+ T-cells collected at 28 d prepartum, 4 d
postpartum, and 21 d postpartum from these groups were stimulated
with the mitogen, Concanavalin A (ConA) and incubated for 24hrs. Cell
culture supernatants were collected and IL4 and IFNy concentrations
were quantified by ELISA and analyzed using ANOVA. There was
no difference in IL4 concentration across all time points for hiCMIR
cows and an increase of IFNy (P = 0.0223) was observed between 4 d
postpartum (3366 pg/mL) and 21 d postpartum (7755 pg/mL). There
was a decrease of IL4 (P = 0.0474) from 28 d prepartum (496 pg/mL)
to 21 d postpartum (212 pg/mL) in hiAMIR cows and no difference
observed for IFNy concentration in this group. There was a difference
between hiAMIR and hiCMIR groups at 21 d postpartum with hiCMIR
isolated T-cells producing more L4 than hiAMIR group (P =0.0161)
and a tendency to produce more IFNy (P = 0.0591). In conclusion, it
is evident that T-helper cells isolated from hiAMIR and hiCMIR show
different responses to parturition effects in terms of cytokine production.
These differences could be in response to biases in CMIR and AMIR in
these 2 groups and was most notable at 21 d from parturition.

Key Words: peripartum period, cytokines, T-helper cells

M15 Space allowance influences Holstein bull calf innate immu-
nity after castration. L. E. Hulbert!, M. S. Calvo*!, M. A. Ballou?, K.
C. Klasing!, and F. M. Mitloehner!, Department of Animal Science,
University of California, Davis, 2Animal and Food Sciences, Texas
Tech University, Lubbock.

Objectives were to determine if space allowance in wooden hutches
influences the innate immune responses of Holstein bull calves after
castration. Calves were randomly assigned at 4 d of age to either con-
ventional (Cnv; 0.46 m? space; n = 18), medium (Med; 0.70 m?space; n=
17), or large (Lrg; 1.39 m? space; n= 18) hutches. Calves were surgically
castrated at 24 d. Peripheral whole blood (WB) samples were collected
at —1, 1, 5, and 12 d relative to castration. All calves had increased
plasma cortisol 1 d after castration (P <0.01). Plasma haptoglobin (Hap)
increased from pre-castration concentrations 1 d after castration in all
calves, but Med-calves had greater Hap 5 d after castration compared
with pre-castration (P < 0.05). Cnv-housed calves had greater Hap
concentrations than Med- and Lrg-housed calves, especially at 12 d
after castration (P < 0.05). The day before castration, Cnv-calves had
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the greatest WB killing (WBK) of E. coli, but 1 d after castration, WBK
in Cnv-calves decreased to percentages lower than Med- or Lrg-calves
(P <0.05). Within 12 d after castration, WBK in Cnv-calves returned
to similar percentages as pre-castration. The Lrg-calves had the least
Tumor Necrosis Factor (TNF)-a concentrations from WB stimulated
with endotoxin 1 d after castration (P < 0.05), but Lrg-calve TNF-a
increased at 5 d after castration to concentrations greater than 1 d before
castration (P < 0.05). Percentage of neutrophils undergoing phagocytosis
and oxidative burst to E. coli tended (P =0.06) to decrease in Lrg-calves
following castration, with the least percentage at 12 d after castration.
Lrg-calves also had suppressed intensity of neutrophil oxidative burst
compared with the other calves (P <0.01). Modifying wooden hutches
to the maximum space did not seem to positively influence calf innate
immune function during castration, when there is a great risk of infection.

Key Words: free-space, inflammation, stress

M16  Effects of Bacillus cereus var. toyoi (Toyocerin) on the
immune system of calves. A. Aris*!, A. Serrano', M. Terré!, G. Jimé-
nez’, M. Castillo?, and A. Bach'2, 'Department of Ruminant Produc-
tion, IRTA, Caldes de Montbui, Spain, *Institucié Catalana de Recerca
i Estudis Avangats (ICREA), Barcelona, Spain, *Rubinum SA, Rubi,
Spain.

Bacillus cereus var. toyoi (Toyocerin) has shown beneficial effects on
the immune system of pigs and poultry, but it has not been studied
on cattle. The objective of this experiment was to evaluate the effects
of Toyocerin on the immune system of calves. Twenty-four Holstein
calves (75.2 £ 1.87 kg of BW and 77 £ 0.7 d of age), were randomly
distributed according to BW in 2 groups: 12 calves were assigned to
a conventional concentrate feed (CTR), and the other 12 calves were
fed the same concentrate feed supplemented with 2 x 108cfu Bacillus
cereus var. toyoi/kg concentrate (TOY). Animals were vaccinated at d 0
with IBRaxion vaccine (Mérial) against infectious bovine rhinotrache-
itis (IBR) and re-vaccinated at d 20 of the study. On d 0 and 56, blood
samples were taken to assess the antibody titer against IBR vaccine.
Animals were killed at 60 to 67 d of the study. Before sacrifice, a blood
sample was obtained to evaluate the proliferation capacity of peripheral
blood mononuclear cells (PBMC). Immediately after sacrifice, animals
were abdomen opened, and the whole gastrointestinal tract was removed.
Jejunal fragments were sampled to analyze IgA and cytokines expression
by qPCR. Data were analyzed by ANOVA using the treatment as the
main effect. There were no differences in PBMC proliferation between
the 2 treatments. The TOY calves tended (P = 0.07) to present a greater
antibody response than CTR calves (92.5 £ 1.50% vs. 82.5 + 3.50%,
respectively); whereas no differences in IgA expression were observed
at jejune level. Calves in the TOY group showed a clear increase (P
< 0.05) in the expression level of Th2 cytokines such as IL-10 (3.12
x 1073 £ 0.8x1073) in comparison to calves in the CTR group (1.37 x
1073+ 0.3 x 1073), which would explain the observed improvement in
humoral response to vaccination. On the other hand, the levels of Thl
cytokines related to cellular response, such as IL-12 and IL-1p, were
numerically lower in TOY group than in CTR group. In conclusion,
these preliminary results indicate that Toyocerin exerts a positive effect
on the modulation of the immune response in calves.

Key Words: Bacillus toyoi, immune response, probiotic
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M17  Space allowance influences the innate immune responses
of Holstein calves during weaning. L. E. Hulbert*!, M. S. Calvo',
M. A. Ballou?, K. C. Klasing!, and F. M. Mitloehner', 'Department
of Animal Science, University of California, Davis, *Animal and Food
Sciences, Texas Tech University, Lubbock.

Objectives were to determine if increased space allowance in wooden
hutches influences the innate immune responses of Holstein bull calves
during weaning. Calves were randomly assigned at 4 d of age to either
conventional (Cnv; 0.46 m? space; n = 18), medium (Med; 0.70 m? space;
n=17), or large (Lrg; 1.39 m? space; n = 18) hutches. Calves were fed
227 g as-fed milk replacer (MR) twice daily (am and pm) until weaning
and offered a calf starter ad libitum throughout the experiment. Weaning
was initiated at age 53 d by removal of the pm MR feeding and was
completed at age 64 d by removal of the am MR. Peripheral whole blood
(WB) samples were collected before the am MR at age 53, 57, 64, 67
and 71 d. Atage 67 and 71 d, all calves had increased circulating cortisol
and neutrophil:lymphocyte and decreased Interferon- y secretion from
WB stimulated with phytohemagglutinin, compared with pre-weaning
measures (P <0.01). Also, at age 67 and 71 d, Med-calves had greater
tumor necrosis factor-a secretion from WB stimulated with endotoxin
than the other treatments (P < 0.05). In all calves, plasma urea nitrogen
(UN) was increased at age 67 d compared with pre-weaning (P <0.01)
and was greatest among Cnv-calves (P < 0.05). Plasma haptoglobin
(Hap) increased from pre-weaning in Cnv- and Med-calves (P <0.01),
but did not change over time among Lrg-calves. In addition, Lrg-calves
had the least WB killing of E. coli at age 64 d (P < 0.05) and had less
neutrophil phagocytosis and oxidative burst responses to heat-killed
E. coli at age 53 and 64 d compared with the other calves (P < 0.05).
Weaning was stressful for all calves, especially after the second bottle
was removed. However, a moderate increase in space allowance for
calves housed in wooden hutches may be beneficial to innate immune
responses during weaning, while the largest increase in space allowance
may negatively affect innate immunity.

Key Words: free-space, wean, inflammation

M18  Group-housed Holstein bull calves have decreased innate
immune responses compared to individually housed calves after
surgical castration. L. E. Hulbert', M. S. Calvo!, R. A. Kurzbard*!,

M. A. Ballou!, K. C. Klasing', and F. M. Mitloehner!, ! Department of

Animal Science, University of California, Davis, 2Animal and Food
Sciences, Texas Tech University, Lubbock.

Objectives were to (1) determine if housing calves in groups of 3 (Group;
n =9 pens) or individually (Indv; n = 18) influences the innate immune
responses of Holstein bull calves following surgical castration and (2)
determine whether the innate immune responses of grouped calves is
influenced by their ADG ranking within a pen (low = 0.80 £ 0.116; mid
=1.27+0.116; or high = 1.68 £ 0.116 kg/d. All calves were surgically
castrated at 24 d of age. Peripheral whole blood (WB) samples were
collected at—1, 1, 5, and 12 d relative to castration. At 12 d after castra-
tion, all calves had greater plasma cortisol than pre-castration measures
(P<0.01). In Indv calves, neutrophil:lymphocyte (N:L) did not change
after castration (P > 0.10), but N:L increased in Group calves 1 d after
castration (P < 0.05). In addition, 12 d after castration, Group calves
had greater plasma haptoglobin (Hap) than Indv-calves (P < 0.01). In
contrast, before castration Indv-calves had greater WB killing (WBK) of
E. coli than Group calves (P < 0.05) and the day after castration, WBK
decreased in Indv calves to percentages lower than Group-calves (P <
0.05). Within 12 d after castration the WBK of Indv calves had returned
to pre-castration measures (P < 0.05). At 5 and 12 d after castration, all
calves had increased tumor necrosis factor (TNF)-a concentrations in
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WB stimulated with endotoxin compared with pre-castration (P <0.01).
Over the entire study period, neutrophil oxidative burst response to heat-
killed E. coli was lower in Group calves compared with Indv calves (P <
0.05). Mid-ranked Group calves had higher interferon-y secretion from
whole blood cultures stimulated with phytohemagglutinin 1 and 12 d
after castration than either the high- or low-ranked calves (P < 0.05).
These data suggest that group housing calves in wooden hutches during
castration may negatively influence innate immune function. However,
group-housing had the least negative effect on immune function in
mid-performing calves.

Key Words: bovine, grouping, stress

M19 A transient receptor potential channel 4 (TRPC4) gene to
study response to gastrointestinal nematode infection in parasite-
resistant goats. M. M. Corley* and J. Ward, Virginia State University,
Petersburg.

Gut expulsion of a variety of mammalian (human, sheep, and mice)
nematodes requires mechanisms that enhance gut contractions and
glycoprotein hyper-secretion to allow detachment of the nematode
from the gut wall. Haemonchus contortus, the blood sucking gastro-
intestinal nematode (GIN), costs the global livestock industry billions
of dollars per year in lost production and anthelmintic drug costs. The
transient receptor potential cation channels (TRPC) allows membrane
depolarization and entry of calcium into the cell, thereby resulting in
smooth muscle contraction. Deletion of TRPC4 in mice greatly reduces
intestinal motility and contractility. To date, the relationship between
gene expression of TRPC4 and the response to GIN infection has not
been assessed in goats or any other species. This study evaluated gene
expression of TRPC4 in selected pasture exposed parasite resistant goats.
Intestinal tissues were harvested from goats exhibiting susceptibility
and resistance to H. contortus. Primers were designed from conserved
regions of TRPC4 human, bovine, mouse and rat nucleotide sequence
alignments. Total RNA was extracted from homogenized goat intestinal
tissues and real time RT-PCR (qRT-PCR) was performed to determine
TRPC4 gene expression. The qRT-PCR results showed that TRPC4 was
upregulated (P < 0.05) in goats naturally susceptible to H. contortus
infection. Breed and gender differences (P < 0.05) in TRPC4 expression
were observed. Overall, there was a strong positive (P < 0.05) correla-
tion between TRPC4 gene expression and FAMACHA eye color chart
scores and fecal egg counts, and strong negative correlation (P < 0.05)
with packed cell volume in goats. These data indicate that TRPC4 may
be useful in elucidation of the relationship between gastrointestinal
contractility and the response to gastrointestinal nematode infection in
goats as well as other species.

Key Words: goat, gastrointestinal nematode, TRPC4

M20  Use of selected blood parameters to identify markers of
heat-sensitivity in Angus and Romosinuano heifers. R. Chaffin,* B.
A. Scharf, J. S. Johnson, J. Bryant, D. Kishore, P. A. Eichen, and D. E.
Spiers, University of Missouri, Columbia.

A study was performed to determine blood parameter differences in heat-
sensitive Angus (ANG) and heat-tolerant Romosinuano (RO) heifers in
response to heat stress. Eighteen month-old ANG (n = 11; 306.7 = 25.9
Kg BW) and RO (n = 10; 312.9 + 32.0 kg BW) heifers were maintained
in the Brody Environmental Center (University of Missouri-Columbia)
at cycling thermoneutral air temperature (TN, 18.5-23.5°C) for 7 d, fol-
lowed by either continued maintenance at TN or exposure to heat stress
(HS, 18.5-38°C) for the remaining 12 d of the study. Heifers received
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melengestrol acetate (0.5mg/animal/day) to suspend reproductive cycling.
Blood samples were obtained via jugular venipuncture at TN (d 5), early
HS (EH, d 10), and late HS (LH, d 17), and analyzed for a variety of
parameters. Rectal temperature (Tcore) was measured with a thermistor
thermometer 6 times daily. On d 5, average Tcore did not differ between
breeds (P = 0.89). During EH and LH, Tcore was significantly higher in
ANG overall (P =0.001), and higher among HS ANG than other groups
(~1°C, P = 0.025). Though insignificant, Tcore tended to rise continu-
ally between EH and LH among HS ANG (~0.4°C) while falling in HS
RO (~0.3°C). RO had lower triglycerides (TAG) than ANG ond 5 (P =
0.028). On d 10 and 17, RO still exhibited lower TAG than ANG (P =
0.004), with no effect of HS on either breed. Cholesterol (CHO) was not
different between ANG and RO ond 5 (P=0.36), but ANG showed higher
levels of CHO than RO during treatment (P = 0.04), with HS exposure
causing a further reduction below TN level (P =0.02). On d 5, RO had
higher alkaline phosphatase (ALP) than ANG (P = 0.012), as well as on
d 10 and 17 (P = 0.004). In general, HS lowered ALP on d 17 from the
pretreatment level (P = 0.05). These results suggest that blood TAG and
ALP levels may serve as markers for detecting potential heat-sensitivity
before stress, while blood CHO and ALP levels may be useful markers
for heat-sensitivity in beef heifers during stress.

Key Words: heat stress, Angus, Romosinuano

M21  Variation in innate immune parameters in Holstein calves
is influenced by housing environment and physiological period. M.
D. Sellers,* D. L. Hanson, A. R. Pepper-Yowell, C. J. Cobb, and M.
A. Ballou, Department of Animal and Food Sciences, Texas Tech Uni-
versity, Lubbock.

Objective was to determine if housing environment and physiological
state influence the proportion of variation in innate immune parameters
due to time, between calves, and within calves during the neonatal, wean-
ing, and commingling periods in Holstein calves. Ninety-nine calves (2
+ 1 d old) were randomly assigned to 5 treatments: 1, 2, or 3 calves/pen
indoors (IN1, n=21; IN2, n=20; IN3, n = 18), and 1 or 3 calves/pen
outdoors (OUT1,n=21; OUT3, n =20). Weaning started on d 43 with
removal of PM milk, and was completed when starter consumption was
800 g/d. Calves were commingled on d 91 by randomizing all calves into
outdoor group hutches (n =5 calves/hutch). Peripheral blood samples
were collected during neonatal (d 3, 10, 21), weaning (d 45, 47, 53),
and commingling (d 91, 94, 99) periods and analyzed for neutrophil
oxidative burst (OB) capacity when cocultured with an Escherichia
coli, neutrophil L-selectin expression, whole blood secretion of tumor
necrosis factor-o. (TNF) when cocultured with lipopolysaccharide, and
plasma concentration of haptoglobin. For each treatment within a period,
variation was partitioned using Type III sums of squares estimates and
reported as eta-squared, or the proportion of variation attributable to a
given effect compared with total variation. Sources of variation included:
variation due to time (DAY, between-calf (BET) and residual (RES).
Values are reported as ranges or means across treatments. During the
neonatal period, OUT3 calves had a larger BET proportion than OUT1
calves for neutrophil L-selectin expression (0.44 vs. 0.20) and OB
capacity (0.54 vs. 0.29), and plasma haptoglobin (0.25 vs. 0.16). During
weaning, OUT1 calves had higher BET proportions than OUT3 calves
(0.56 vs. 0.23) for haptoglobin. The BET accounted for more variation
across treatments during weaning when compared with the neonatal
period for TNF secretion (0.57 vs. 0.40), percent of cells OB positive
(0.64 vs. 0.51), and OB capacity (0.66 v 0.43). Proportion of variation
due to DAY was lower during weaning than during the neonatal period
(0.13 vs. 0.39). The BET variation for percentage of neutrophils positive
for OB decreased during commingling compared with weaning (0.45

J. Anim. Sci. Vol. 90, Suppl. 3/J. Dairy Sci. Vol. 95, Suppl. 2

vs. 0.64). Differences in housing environment and physiological period
influence proportion of residual variation, variation between calves, and
variation due to time.

Key Words: calf, housing, immune

M22 Intravaginal administration of lactic acid bacteria mod-
ulated innate immune responses of periparturient dairy cows.
Q. Deng, J. F. Odhiambo, T. Lam, S. M. Dunn, and B. N. Ametaj,*
Department of Agricultural, Food and Nutritional Science, University
of Alberta, Edmonton, AB, Canada.

Dairy cows are characterized by a suppressed immunity around par-
turition, which increases their susceptibility to uterine infections. The
goal of this investigation was to evaluate innate immune responses of
transition dairy cows administered intravaginally with a mixture of
lactic acid bacteria (LAB). In total, 152 pregnant Holstein cows were
randomly assigned, based on parity and BCS, into 3 groups 2 wk before
the expected day of calving. Cows received intravaginally a mixture
of LAB or carrier (sterile skim milk) once per week at =2, —1, and +1

wk relative to the day of calving as following: treatment 1 (TRT1) - 2
consecutive LAB and 1 carrier dose; treatment 2 (TRT2) - 3 consecu-
tive LAB doses; control (CTR) - 3 consecutive carrier doses. LAB were
a mixture of Lactobacillus sakei FUA3089, Pediococcus acidilactici
FUA3138, and FUA3140 stored in sterilized skim milk. The LAB were
infused intravaginally with a sterile insemination pipette at 108 to 10°
cfu per dose. Blood samples were collected from the tail vein before
each treatment and once per wk up to +8 wk. A subset of serum samples
from 32 cows were used to analyze TNF-a, haptoglobin, and lipopoly-
saccharide-binding protein (LBP) by ELISA. Results demonstrated that
both probiotics and parity had an effect on the concentration of TNF-a
in serum. The concentrations of TNF-a were 231, 706, and 326 pg/mL
in TRT1, TRT2, and CTR, respectively (P < 0.05). Primiparous cows
had lower concentrations of TNF-o than multiparous cows (189 vs. 654
pg/mL) (P < 0.01). The interaction between TRT and parity showed a
tendency to affect the concentration of TNF-a (P <0.1). Concentrations
of'haptoglobin in serum were 407, 262, and 390 pg/mL in TRT1, TRT2,
and CTR, respectively (P> 0.05). There was an interaction of TRT and
parity on concentrations of haptoglobin (P < 0.05) in the serum, although
no effect (P> 0.05) of treatments was obtained. Concentrations of LBP
in the serum were 7,878, 7,500, and 8,337 ng/mL in TRT1, TRT2, and
CTR, respectively (P> 0.05). Serum concentrations of both haptoglobin
and LBP changed with wk (P <0.01). Overall, intravaginal application
of LAB modulated innate immune responses in transition dairy cows.

Key Words: dairy cows, lactic acid bacteria, innate immunity

M23 Intravaginal administration of a mixture of lactic acid
bacteria lowered the incidence of clinical diseases in transition
dairy cows. Q. Deng, J. F. Odhiambo, T. Lam, S. M. Dunn, and B. N.
Ametaj,* Department of Agricultural, Food and Nutritional Science,
University of Alberta, Edmonton, AB, Canada.

Infertility is the main cause of culling of dairy cows in Canada causing
dairy industry more than $667 million in losses during 2010. More than
35% of the cows in a herd are affected by various forms of reproductive
tract infections. Infertility is highly related to bacterial infections of
the uterus immediately after calving and uterine infections are highly
associated with other periparturient diseases. The objective of this study
was to evaluate whether intravaginal infusion of a mixture of lactic acid
bacteria (LAB) would affect the incidence of clinical diseases in transi-
tion dairy cows. 152 pregnant Holstein cows were assigned randomly to
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3 groups 2 wk before the expected day of calving, based on their parity
and BCS. Cows received intravaginal LAB around parturition as fol-
lows: treatment 1 (TRT1) - 2 consecutive LAB and 1 carrier (1 mL of
sterile skim milk) dose; treatment 2 (TRT2) - 3 consecutive LAB doses;
control (CTR) - 3 consecutive carrier doses. LAB used were a mixture
of 3 lactic acid bacteria including Lactobacillus sakei FUA3089, Pedio-
coccus acidilactici FUA3138, and FUA3140 stored in sterilized skim
milk and infused at 108 to 10° cfu per dose. Cows were checked twice
per week after parturition for retained placenta (RP), vaginal purulent
discharges, left displaced abomasum (LDA), and lameness. Results
indicated an overall incidence rate of vaginal purulent discharges of
25%. Within those cows, 24% were in TRT1, 26% in TRT2, and 50%
in CTR (P = 0.05). RP had an overall incidence rate of 7.9%. Within
the cows with RP, 17% were in TRT1, 33% in TRT2, and 50% in CTR
(P=0.07). LDA exhibited an overall incidence rate of 4.0%. Within the
cows having LDA, 17% were in TRT1, 50% in TRT2, and 33% in CTR
(P =0.07). The overall incidence rate of lameness was 10.5%. Within
those lame cows, 31% were in TRT1, 44% in TRT2, and 25% in CTR
(P = 0.02). It should be pointed out that a major reason for lameness
was mechanical injury. In conclusion, intravaginal administration of
LAB lowered the incidence of vaginal purulent discharges and RP in
periparturient dairy cows.

Key Words: dairy cow, lactic acid bacteria, disease incidence

M24  Acute phase response intensity is related to the metabolic
and immunologic statuses of early postpartum dairy cattle. C. R.
Nightingale,* M. D. Sellers, A. R. Pepper-Yowell, D. L. Hanson, C.
J. Cobb, B. S. Obeidat, and M. A. Ballou, Department of Animal and
Food Sciences, Texas Tech University, Lubbock.

Objective was to describe the relationship between the intensity of the
acute phase response and the metabolic and immunologic statuses of
early postpartum, multiparous cows. Peripheral blood was collected from
240 Holstein cows, 2—8 DIM and 2nd-8th parity from 8 dairies across
5 d (n= 6 cows/dairy/day). Plasma concentrations of haptoglobin were
measured colorimetrically and cows were classified as low (1st quartile),
moderate (2nd and 3rd quartiles), or high (4th quartile) responders.
Metabolic measurements included plasma B-hydroxybutyrate (BHBA)
concentrations. Immunologic measurements included total leukocyte
counts and differentials, neutrophil L-selectin expression, neutrophil
oxidative burst capacity when cocultured with Escherichia coli, as
well as the secretion of tumor necrosis factor-a and interferon-y when
diluted whole blood was cocultured with lipopolysaccharide and phy-
tohemagglutinin, respectively. All data are reported as Low, Moderate,
and High, respectively. Haptoglobin concentrations ranged from 0.42
to 1.04, 1.05-3.50, and 3.51-10.47 adjusted optical density. High cows
had greater BHBA concentrations (P < 0.05; 509, 548, and 645 + 57.8
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uM), elevated rectal temperatures (P < 0.01; 101.3, 101.4, and 101.7
+ 0.14°C), and neutropenia (P < 0.01; 3.5, 3.3, and 2.2 + 0.34 x 10°
cells/mL). In addition, the innate immune responses of High cows were
stimulated as evident by increased secretion of tumor necrosis factor-o
(P <0.05; 570, 562, and 732 + 72.5 pg/mL), expression of L-selectin
on neutrophils (P < 0.01; 71, 72, and 119 + 10.0 mean fluorescence
intensity), and neutrophil oxidative burst capacity (P < 0.05; 117, 123,
and 146 + 11.7 mean fluorescence intensity). In contrast, the secretion
of interferon-y was suppressed in both the Moderate and High cows
(P<0.01; 707, 420, and 309 + 102.8 pg/mL). These data indicate that
a stronger acute phase response during the early postpartum period is
characterized by increased concentrations of ketone bodies, activated
innate immune responses, and a suppressed adaptive immune response.

Key Words: immune, metabolic, transition cow

M25 Isolation and analysis of transient receptor potential chan-
nel (TRPC) genes in goats: Implications for study of gastrointes-
tinal nematode infection. M. M. Corley and J. Ward,* Virginia State
University, Petersburg.

Transient receptor potential cation channels (TRPC) are involved in
several cellular functions. The TRPC channels function as calcium cation
channels that cause membrane depolarization and entry of calcium into
the cell, thereby resulting in smooth muscle contraction. Specifically,
it has been shown that TRPC4 and TRPC6 deletions in mice, impairs
intestinal motility and contractility. Goats are plagued with the gastro-
intestinal nematode Haemonchus contortus, that costs the small rumi-
nant industry billions of dollars per annum in livestock loss and drug
treatment. The ability of the intestine to expel worms is dependent on
many factors, one of which is intestinal contractility. Although the role
of TRPC 4 and 6 has been identified as crucial in intestinal contractility
in mice, the TRPC 4 and 6 genes have not been isolated in goats, nor
evaluated in H. contortus infection. Therefore, the objective of this study
was to identify and characterize the TRPC4 and TRPC 6 genes of goats.
Total RNA was isolated from homogenized intestinal tissue and purified.
Reverse transcriptase PCR (RT-PCR) was performed using cross species
primers designed from the human, bovine, mouse and rat TRPC4 and
6 gene alignments. The RT-PCR products were visualized via agarose
gel electrophoresis. The expected bp RT-PCR products were observed
(388 and 350 bp, respectively), indicating successful amplification of the
goat TRPC 4 and 6 cDNA. The cDNA PCR products were sequenced.
The goat TRPC showed 98, 92, 91, and 90% sequence homology to the
bovine, horse, pig, and human TRPC genes, respectively, and 88 and
87% homology to rat and mouse TRPC. Identification and analysis of
goat TRPC 4 and 6 genes will help to elucidate the involvement of TRPC
genes in the response to H. contortus infection in goats.

Key Words: goat, gastrointestinal, TRPC genes
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Breeding and Genetics: Fertility and Early-Life Traits

M26 The relationship of herd-average conception rates and
calving interval with sire predicted transmitting ability for three
fertility traits. E. S. Benner and C. D. Dechow,* Penn State Univer-
sity, University Park.

The objective of this study was to determine the relationship of sire
predicted transmitting ability (PTA) for fertility with reproductive per-
formance in low and high fertility Holstein herds. First service concep-
tion rate (FSC; 42,389 records), services per conception (SPC; 29,924
records), and calving interval (CI; 28,113 records) were the herd fertility
traits. Herds with a FSC of >28.4% and a CI of <13.8 mo were classi-
fied as high fertility, whereas herds with <28.4% FSC and >13.8 mo CI
were classified as low fertility. Records were further stratified into high
genetic groups of daughter pregnancy rate (DPR) if sire DPR was >—0.6,
high cow conception rate (CCR) if sire CCR was >—0.7, and high heifer
conception rate (HCR) if sire CCR was >—0.4. Records with from cows
with sire PTA below those levels were classified as belonging to the low
genetic group for each trait. Fertility traits were evaluated in ASREML
and the effect of DPR, CCR, and HCR genetic groups were evaluated
separately. The model included fixed effects for lactation number, herd
group (high or low fertility), genetic group (high or low sire PTA), and
the interaction of herd and genetic groups. Age within lactation number,
herd-calving-cluster, and error were the random effects. The effect of
herd group was highly significant for all traits. The effect of DPR genetic
group, CCR genetic group, and HCR genetic group was also significant
for all traits (P < 0.05). FSC was 3.9% and 3.1% higher for the high
CCR and DPR genetic groups, respectively, than the corresponding
low genetic groups. SPC decreased by 0.07 services for the high HCR
genetic group, 0.10 services for the high DPR genetic group, and 0.14
services for the high CCR genetic group. CI decreased from 1.6 d (HCR)
to 5.1 d (DPR) in the high genetic groups. The interaction of DPR or
CCR genetic group with herd fertility group was not significant for any
trait. The interaction of HCR genetic group effect and herd fertility was
significant for FSC (P <0.05). FSC was 17% for both high and low HCR
group in low fertility herds, but increased from 32% for low HCR group
to 34% for the high HCR group in high fertility herds. In conclusion,
this study provides evidence that selection for high fertility can improve
reproductive performance in both favorable and adverse fertility herds.

Key Words: daughter pregnancy rate, conception rate, fertility

M27  Effect of body condition score at open period on reproduc-
tive traits of dairy cows in Hokkaido. J. Hirose,* Y. Masuda, and M.
Suzuki, Obihiro University of Agriculture and Veterinary Medicine,
Obihiro, Hokkaido, Japan.

Body condition score (BCS) is a useful indicator for farmers to evalu-
ate negative energy balance (NEB) of dairy cows. During postpartum
period, severe NEB in a cow tends to lower reproductive performance.
This suggests that if BCS is scored before conception farmers may be
able to predict fertility. The objective of this study was to investigate the
relationship between BCS at open period and fertility traits. Reproductive
and lactation records collected by the Hokkaido Dairy Milk Recording
and Testing Association, and type records collected by Holstein Cattle
Association of Japan (Hokkaido Branch) were used. From this data set,
only primiparous cows recorded between 2007 and 2009 were extracted.
The fertility traits used were days open (DO), days from calving to first
service (DFS), and number of services (NS). DO and DFS were analyzed
using the GLM procedure of SAS and the LOGISTIC procedure of SAS
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was used for NS analysis. BCS was scored on a scale of 1 to 9, where 1 =
thin and 9 = fat. These scores were then divided into 5 classes: 1 to 3, 4,
5, 6,and 7 to 9. The months of calving were divided into 4 seasons: Janu-
ary to March = spring, April to June = summer, July to September = fall
and October to December = winter. BCS, dairy milk yield, protein to fat
ratio (P/F), the square of P/F, age of calving, and season were included as
fixed effects in all models. As a result, individuals in BCS class 1 showed
significantly delayed DO (+11.27 d) and DFS (+11.86 d) compared with
BCS class 3 (P <0.05). In contrast individuals in BCS class 4 and 5 were
estimated to have a fewer NS (0.15 and 0.23 times) than BCS class 3. The
optimal P/F range was found and it significantly decreased DO, DFS, and
NS, but spring and summer had significantly adverse effects on these traits.
Cows with a younger calving age had significantly shorter DO and DFS.
The effects of calving seasons and milk production are associated with
fertility traits; however, cows with a medium to high BCS also showed
the same tendencies. The BCS at the open period may be an important
indicator of when to start the reproductive cycle.

Key Words: body condition score, reproductive trait, dairy cows

M28  Cyclicity and fertility of Holstein, Jersey, and crossbred
cows in a fall-calving, pasture-based dairy. K. Glosson* and S.
Washburn, North Carolina State University, Raleigh.

With the decline in fertility in dairy herds over many years, use of
crossbreeding is one practice that may improve reproduction. At the
Center for Environmental Farming Systems Dairy Unit in Goldsboro,
North Carolina, 143 cows were studied in a fall-calving (Oct. to Jan.),
pasture-based dairy. The 2010-2011 herd included 15 Jerseys (J1), 12
Holsteins (HH), 37 crosses of JH or HJ (F1), 39 crosses >50% Jersey
(JX), and 40 crosses >50% Holstein (HX). Milk samples collected at
10-d intervals around 30, 60, and 90 d postpartum were tested for pro-
gesterone, to determine cyclic status. Any milk sample with progesterone
concentration at >1.0 ng/mL or an observed estrus were used to confirm
that a cow was cyclic. Cows were observed for estrus and inseminated
via Al from Jan 1, 2011 through April 30, 2011. Data for percentages
of cows cycling at 30, 60, and 90 d after calving and for those pregnant
to first insemination and within the 120-d breeding season are included
in the table as raw data means. More JJ, JX, and F1 cows were cyclic
at 30 d postpartum compared with HX or HH. Differences in cyclic
status were less at 60 d and all cows were cyclic by 90 d postpartum.
Conception rates at first service and pregnancy percentages for the
120-d breeding season were generally higher for crossbred cows than
for JJ and HH. However, the number of observations was low for both
purebred groups. The data in this study are consistent with the potential
for improved reproduction for crossbred dairy cows.

Table 1. Cyclicity and fertility of crossbred dairy cows

Breed types
Item 1 IX F1 HX HH
Number 15 39 37 40 12
Cyclic at 30 d (%) 60.0 59.0 622 350 417
Cyclic at 60 d (%) 100 974 892 725 91.6
Cyclic at 90 d (%) 100 100 100 100 100
Pregnant at 1st service (%) 333 462 568 50.0 417
Pregnant within 120-d season (%) 46.7 71.8 784 70.0 50.0
Key Words: fertility, progesterone, crossbred
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M29  Genomic differences between highly fertile and sub-fertile
Holstein dairy heifers. A. E. Navarrette*!, C. A. Gill', T. E. Spencer?,
and T. R. Bilby'?, 'Department of Animal Science, Texas A&M Uni-
versity, College Station, *Department of Animal Sciences, Washington
State University, Pullman, 3Texas Agrilife Research and Extension,
Stephenville.

Reduced fertility in dairy cattle remains a major economic loss to dairy
producers. Identifying dairy cattle with superior genetic potential for
fertility would increase dairy farm profitability. Blood samples were
taken and DNA extracted from dairy heifers (n = 40) on 2 commercial
dairies in Texas. Heifers were classified into 2 groups based upon
services per conception (SPC); those animals with a single SPC were
determined to be highly fertile (n = 20) and heifers with greater than or
equal to 4 SPC were classified as sub-fertile (n = 20), representing the 2
tails of the population distribution. Whole genome association analysis
was performed utilizing a 777K high-density (HD) single nucleotide
polymorphism (SNP) chip. Genomic data were evaluated utilizing a
whole genome association analysis toolset (PLINK) and 570,620 SNP
were available for analysis with a total of 39 samples being analyzed.
Forty-four SNP were determined to be associated with fertility (P < 107°)
and were located on Bos taurus chromosomes (BTA) 2, 4, 9, 19, and 26.
The SNP and ranges between SNP were analyzed using BLAST-Like
Alignment Tool (BLAT), and SNP were associated with 5 candidate
genes for reproduction. The SNP on BTA 2 were located within the
region coding for the non-imprinted Prader-Willi/Angelman syndrome
2 (NIPA2) gene and cytoplasmic fragile X mental retardation 1 (FMR1)
interaction protein 1 (CYFIP1). In addition, 3 SNP on BTA 9 were
located near monofunctional C1-tetrahydrofolate synthase (MTHFDIL).
A difference in allele frequency was observed between the 2 groups for
SNP located on BTA 19 in proximity to 2 genes, zinc finger 18 (ZNF18)
and mitogen activated protein kinase 4 (MAP2K4). The SNP associated
with 3 genes and one microRNA, which were significant but had no
known role in reproduction, were elaC homolog 2 (ELAC?2), vacuolar
protein sorting 41 homolog (VPS41), glutaredoxin 3 (GLRX3), and
microRNA 744 (MIR744). The NIPA2, CYFIP1, MTHFDIL, ZNF18,
and MAP2K4 genes have all been linked to reproduction in various
species and may play a role in fertility in dairy cattle. Further studies
are needed to ascertain the involvement of these and other genes related
to fertility in dairy cattle.

Key Words: dairy, genomics, SNP

M30 The quality and yield of embryos from Holstein dairy
cows in relation to inbreeding. J. Bezdicek*!, A. Makarevich?, R.
Holasek?, E. Kubovicova?, Z. Hegedusova?, and F. Louda?, ‘4grore-
search Rapotin, Ltd., Vikyrovice, Czech Republic, 2Research Institute
for Cattle Breeding, Ltd., Vikyrovice, Czech Republic.

The effect of inbreeding depression on reproduction traits in livestock
is very important. There are several reproduction traits that reveal
inbreeding depression, such as service period and age at first calving.
The aim of this study was to evaluate the effect of inbreeding level (Fy)
on yield and quality of embryos from Holstein cows. The data involve
cows used for embryo transfer in the years 2010-2011 at farms in the
Czech Republic. The value of Fy ranged from 3.125 to 6.25%. In total,
648 embryos were recovered from 87 donors by flushing of the uterus
with Complete flush solution. Of these donors, 21 were inbred (163
embryos collected) and 66 non-inbred cows (485 embryos collected).
The data were analyzed using StatSoft Inc. Statistica 10 with descrip-
tive statistics and #-tests. Of 485 embryos flushed from 66 non-inbred
cows (4.9 embryos per flushing; sy = 4.5) 322 embryos (66.4%) were
transferred to recipients. The number of unfertilized embryos was 114
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(23.5%) with average of 1.7 embryos per flushing (sx = 2.2) and 49
embryos (10.1%) were degenerated with average of 0.7 embryos per
flushing (sx = 1.3). Of 163 embryos collected form 21 inbred cows 107
embryos were transferable (65.6%) with average of 5.1 embryos per
flushing (sx = 5.2), 39 embryos were unfertilized (23.9%) with average
of 1.9 embryos per flushing (sx =2.0) and 17 embryos were degenerated
(10.5%) with average of 0.8 embryos per flushing (sx = 1.7). There were
no statistically significant differences between the inbred and non-inbred
cows (z-test), although in some cases the records from inbred cows were
poorer (number of transferable embryos, unfertilized embryos, degener-
ated embryos). The significant (negative) correlation was found only
between Fy and the total number of collected embryos (r =—0.50; P <
0.05). There was also non-significant correlation between Fyx and number
of embryos suitable for transfer (—0.41). In conclusion, the inbred cows
with a lower degree of Fx showed insignificantly slightly poorer yield
and quality of embryos.

Key Words: embryo transfer, inbreeding

M31 Antioxidants in bovine semen cryopreservation. M. F.
Duarte-Junior, L. K. Hatamoto-Zervoudakis,* J. T. Zervoudakis, P. P.
Tsuneda, P. H. D. Gomes, F. M. Wingert, F. A. P. B. Arguello, and
W. A. S. Marinho, Federal University of Mato Grosso, Cuiabd, Mato
Grosso, Brazil.

The present study aimed to determine if the addition of vitamins E and
C to bovine semen extender reduces damage caused by cryopreserva-
tion and oxidative stress, and preserves fertility after the freeze-thawing
process. We used 16 Nelore bulls (Bos taurus indicus) aged between 2
and 3 years, with proven fertility and without pathology in the reproduc-
tive tract. Each ejaculate was split into 3 equal groups and diluted in
Tris-based extender containing vitamin E (tocopherol acetate, 10 mmol),
vitamin C (ascorbic acid, 0.45mg/ml), and no additive (control). Diluted
semen was chilled for 4 h to 4°C and placed into 0.5 mL chilled straws
at a concentration of 25 x 10° sperm/straw. Straws were cooled for 10
min to —95°C in nitrogen vapor, followed by storage in liquid nitrogen
until laboratory analysis. Frozen straws were then thawed individually at
37°C for 20 s in a water bath for the evaluation. Spermatic characteristics
(motility, viability, abnormality and acrosomal integrity) and oxidative
stress (lipid peroxidation) were assessed for each sample. No signifi-
cant differences (P > 0.10) were observed in sperm motility, viability
and abnormality, and oxidative stress among the groups. Addition of
vitamin E to extender provided better acrosomal membrane integrity
(P < 0.10) when compared with controls (94.34% + 0.57 vs. 92.04%
+ 2.69), however the addition of vitamin C (93.04% + 2.98) did not
protect acrosomal membranes as compared with other groups. Extender
supplemented with vitamin E protected acrosomal membranes against
freeze-thaw-induced damages and improved measures of bovine semen
quality. Further studies are required to obtain more concrete results on
the determination of lipid peroxidation and antioxidant capacities of
vitamin E in cryopreserved bovine semen

Key Words: vitamin E, vitamin C, oxidative stress

M32  Extender supplementation with vitamin E and cryopreser-
vation of bull sperm. P. P. Tsuneda, L. K. Hatamoto-Zervoudakis,* J.
T. Zervoudakis, L. C. M. Soares, M. F. Duarte-Junior, P. H. D. Gomes,
and F. M. Wingert, Federal University of Mato Grosso, Cuiabad, Mato
Grosso, Brazil.

The objective were evaluation of bovine semen extender supplementa-
tion with vitamin E improved viability and quality sperm. Were used
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5 young Nelore bulls. Each ejaculate retreated 2 aliquots which were
subsequently diluted with lactate extender (Lactato-based extender) and
another Lactato extender supplemented with 50.0 mM of vitamin E in
concentration of 100 x 10%mL viable spermatozoa. The diluted aliquots
were chilled to 5°C for 4 h, then packaged into 0.5-mL straws and main-
tained for 20 min up to 5 cm in nitrogen vapor and after immersed in
liquid nitrogen. Thawing was performed at 36°C for 30 s, immediately
after thawing were evaluated sperm motility, sperm viability and oxida-
tive stress (lipid peroxidation). There was no statistical effect in sperma-
tozoa motility and viability (P =0.2133, P=0.3696, respectively). The
supplementation of extender with vitamin E increased oxidative stress
(P =0.0001) suffered by spermatic cell during the process of freezing
and thawing. Spermatozoa cryopreserved in a medium not supplemented
showed a less oxidative stress (180.362 + 64.858 ng/mL) compared
with spermatic cells cryopreserved in extender supplemented (736.851
+ 112.662 ng/mL). It is concluded that extender supplementation with
50 mmol of vitamin E was not effective in protecting spermermatic cell
against damage caused by freezing and thawing processes.

Key Words: fertility, spermatozoa, antioxidant

M33  Multibreed genetic evaluation of calving ease and birth
weight using a threshold-linear model in Brangus. S. Tsuruta,*
A. H. Nelson, J. K. Bertrand, and 1. Misztal, University of Georgia,
Athens.

Multibreed genetic evaluation (MBE) was implemented for calving ease
(CE) and birth weight (BW) using a threshold-linear model applied to
data from the International Brangus Breeders Association. Data included
60,586 CE records with 2 categories (1: easy; 2: difficult) and 500,278
BW records from 1975 to 2011. The pedigree file contained 735,925
animals. Calving ease priors for heterosis and unknown parent group
within breeds (breed effects) were obtained by scaling the BW heterosis
and breed effects 2%; however, external EPD for CE were not avail-
able. External BW EPD priors from the American Angus Association
for Angus sires were fit in the analysis. (Co)variance components and
MBE for CE and BW were estimated with a threshold-linear model. The
model included fixed effects of contemporary group (age-sex-herd), age
of dam and heterosis breed contribution, and direct and maternal genetic
random effects. The EPDs were compared with those from the current
(C-) MBE for BW in Brangus. Of all CE records, 94.5% indicated easy
calving. Direct and maternal heritability estimates were 0.23 and 0.18
for CE and 0.46 and 0.16 for BW, respectively. Genetic correlations
between CE and BW were 0.87 for direct effects and 0.45 for maternal
effects. Genetic correlations between direct and maternal effects were
—0.19 for CE and —0.50 for BW. By setting the oldest age group for
Angus breed as the mean base in MBE (87.5% in probability scale),
predicted breeding values for CE were converted to a probability scale.
The EPD was calculated as a deviation from the mean. For 17,847 sires
with at least one progeny for birth weight, the correlation of direct EPD
between BW in this study and in the C-MBE was 0.96. The correla-
tion between BW in the C-MBE and CE in this study was —0.85. The
correlation between BW and CE in this study was —0.90. For maternal
EPD, the correlation between BW in this study and in the C-MBE was
0.87. The correlation between BW in the C-MBE and CE in this study
was —0.18. The correlation between BW and CE in this study was —0.08.

Key Words: multibreed evaluation, calving ease, Brangus
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M34  Expression profiling of testicular sense and antisense RNA
transcripts of Brahman bulls. K. K. Adams*!, L. R. Chenault', J.
Valenta', R. N. Vaughn!, A. K. Torres', K. J. Kochan!, T. H. Welsh Jr.!,
R. D. Randel?, F. M. Rouquette Jr.2, A. D. Herring', and P. K. Riggs',
!Texas A&M University, College Station, *Texas AgriLife Research,
Overton.

This study was designed to identify the extent to which both sense and
antisense RNA transcripts were expressed in testis from postpubertal
Bos indicus bulls as part of a bovine epigenetics project. Concurrent
incidences of sense and antisense gene transcription were investigated
by microarray analysis. Total RNA was extracted from testicular paren-
chymal tissue of sixteen 18-mo-old Brahman bulls immediately after
slaughter at the departmental abattoir. A random subset of 4 of the 16
RNA samples was used in a microarray experiment. Expression micro-
arrays were designed to assess transcription across the whole bovine
genome without emphasis on known gene loci. Therefore, the 60-mer
oligo probe-set from a commercial bovine whole-genome comparative
genomic hybridization array was printed in expression format (Agilent
Technologies, Santa Clara, CA). A total of 171,533 unique probes
distributed approximately evenly across the genome were printed on
the array (slide A). A second array was designed in which the reverse
complement of each of the 171,353 probes was printed (slide B). Cy3-
labeled cRNA from each of 4 bulls was hybridized to 4 pairs of microar-
rays. Expression was detected for 16,738 probes on slide A, and 20,853
probes on slide B. Transcription was detected in both directions for 2,229
unique oligo sequences. To confirm the microarray results for sequences
expressed as both sense and antisense transcripts, nested primers were
used to directly prime reverse transcription reactions and amplify PCR
products so that sense and antisense transcription could be compared
for 8 genes by quantitative real-time RT-PCR (qRT-PCR). Gene expres-
sion was measured by qRT-PCR of RNA from tissue from all 16 bulls.
By relative quantification analysis, similar patterns of expression were
observed across animals for a given gene. The relative abundance of
sense to antisense transcript quantity was gene dependent, and appeared
to be differentially expressed within genes, but not across animals. In
summary, we observed that approximately 10% of expressed transcripts
in testis are expressed bi-directionally. These data provide a foundation
for examining how non-coding transcripts attenuate and regulate gene
expression in the bovine testis.

Key Words: antisense RNA, Bos indicus, testis

M35 Model comparison for genetic parameter estimation of
birth and weaning weight traits in beef cattle. S. O. Peters*!*, K.
Kizilkaya®3, D. J. Garrick?, R. L. Fernando?, E. J. Pollak*, M. De
Donato!®, E. Chaffee!, T. Hussain’, and I. G. Imumorin!, Cornell
University, Ithaca, NY, 2Jowa State University, Ames, 3Adnan Men-
deres University, Aydin, Turkey, US Meat Animal Research Center,
Clay Center, NE, Federal University of Agriculture, Abeokuta, Nige-
ria, SUniversidad de Oriente, Cumana, Venezuela, 7University of Vet-
erinary and Animal Sciences, Lahore, Pakistan.

Assumptions of normality in most animal breeding applications may
make inferences vulnerable to the presence of outliers. Heavy-tail densi-
ties are viable alternatives to normal distribution and provide robustness
against unusual or outlying observations when used to model the densi-
ties of residual effects. Our objective is to compare estimates of genetic
parameters of fitting normal with heavy-tail distributions (Student’s ¢
and Slash) for residuals in univariate data of birth and weaning traits
in beef cattle. A total of 17,019 birth and weaning weight records from
1998 through 2010 at the Rex Ranch were analyzed. Models included
fixed effects of contemporary group and sire breed, while animal and
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maternal effects were random. The posterior mean and median estimates
of'the 2 heritabilities, and the genetic correlation using the Markov Chain
Monte Carlo algorithms were similar to each other across models, imply-
ing that the posterior densities were symmetric and unimodal. Results
revealed that posterior means for degrees of freedom were 6.78 and
4.89 in Student’s ¢ error model and 2.23 and 1.80 in slash error model
for birth and weaning weight. Posterior means of direct and maternal
heritabilities for birth weight were slightly smaller in Student’s # when
compared with the Normal model. The smallest values were found in
the Slash model. For weaning weight, posterior means of direct and
maternal heritabilities were highest in Normal models, followed by Slash
and the least values were found in Student’s ¢ error model. Evaluation
of 95% posterior probability interval showed that the genetic correla-
tion between additive and maternal effects were not significant for birth
weight but they were significant for weaning weight.

Key Words: genetic parameters, robust models, heavy-tailed
distributions

M36  Genetic parameters of the reproductive traits in Nelore
beef cattle. C. C. P. Paz*!:2, H. L. Moreira?, M. E. Buzanskas?, L. El
Faro!, R. B. Lobo%4, and D. P. Munari3, ‘S4A4/APTA, Ribeirdo Preto,
SP. Brazil, 2USP/FMRP. Ribeirdo Preto, SP. Brazil, SUNESP/FCAV,
Jaboticabal, SP Brazil, ?ANCP, Ribeirdo Preto, SP. Brazil.

The scrotal circumference (SC) and age at first calving (AFC) are traits
easily measured and the most important as indicative of precocity in
bovine. Genetic parameters for birth weight (BW), age at first calving
(AFC), gestation length (GL) and scrotal circumference (SC) were
estimated using records of the 109,185 animals of the Nelore breed
participating in a cattle breeding program of the Brazil. The gestation
length was analyzed as cow trait (GLcow) and as calf trait (GLcalf).
Estimation of genetic parameters was performed using the restricted
maximum likelihood method (REML) for animal models, using the
WOMBAT software. The mixed model used for BW and GLcalf was y
=Xb + Zla+Z2m + e, in which y is the vector of the dependent vari-
able; X is the incidence matrix for fixed effects, thereby associating the
elements of b and y; b is the fixed-effects vector (contemporary group);
Z1 and Z2 is the incidence matrix for direct and maternal random effects,
thereby associating the elements of a and y; a is the random-effects vector
for direct additive genetic effects; m is the random-effects vector for
maternal genetic effect and e is the residual-effects vector. For SC, AFC
and GLcow, the maternal genetic effect was not included in the mixed
model. For BW and GL, a linear and quadratic effect of the covariate
dam age was considered. Heritability estimates were moderate for BW
(0.30+0.02), AFC (0.20 + 0.02), GLcow (0.20 + 0.01), GLcalf (0.49 +
0.05) and SC (0.41 + 0.02). Genetic correlation estimates between BW
and AFC, GLcow, GLcalf, SC were 0.36, 0.31, 0.13, 0.07 respectively,
between AFC and GLcow, GLcalf, SC were 0.19, 0.28, —0.40, respec-
tively, between GLcow and SC was 0.02 and between GLcalf and SC
was —0.21. These results suggest that selection for AFC and GL could
improve female reproductive efficiency. The direct selection for SC
and GLcalf could be better than the selection for AFC due to higher
heritability estimate. The gestation length analyzed as calf trait (GLcalf)
could be included in the selection index of the Nelore Brazil Program.

Key Words: genetic associations, heritability, precocity
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M37  Genetic trends for growth-related traits and calving ease
of Simmental beef cattle. H. M. Saad*!, W. Shafer?, and R. M. Enns',
!Department of Animal Sciences, Colorado State University, Fort Col-
lins, ?American Simmental Association, Bozeman, MT.

Genetic change in a trait, over time, is primarily driven by the genetic
variability, accuracy of selection, generation interval, and selection
intensity and, in multiple trait selection programs, by genetic correlations
with other traits of interest. Given modern genetic evaluation tools, and
reproductive tools such as artificial insemination, selection intensity is
a primary driver of genetic improvement. The main goal of this study
was to quantify the selection pressure placed on growth and calving
ease in the American Simmental Association (ASA) registry as part of
alarger project to evaluate birth weight or calving ease EPD in selection
programs. Data consisted 0f 2,540,928 records, from 1980 to 2011, from
ASA. Data included maternal calving ease EPDs (CEM) and direct EPDs
and accuracies for birth weight (BW), weaning weight (WW), yearling
weight (YW), and calving ease (CED). To compare genetic trends on
an equal scale, mean EPDs by year were converted to standard devia-
tion units (sdu). Based on preliminary analysis indicating a change in
selection pressure since the importation of Simmental genetics, genetic
trend for all studied traits can be divided into 2 parts, that occurring
from 1980 to 1991 (period 1) and that from 1992 to 2011 (period 2).
Results show that mean EPDs for BW in period 1 increased by 0.017
+ 0.0004 sdu/year, which indicates that breeders put more emphasis
on growth and correspondingly experienced increasing birth weight.
During this period, mean EPDs for CED showed little change (0.0017
+ 0.0003 sdu/year), while mean EPDs for CEM increased by 0.023 +
0.001 sdu/year. During period 2, the rate of genetic change of mean
EPDs for BW dropped dramatically (—0.024 + 0.001 sdu/year) while
mean EPDs for CED increased by 0.019 = 0.0007 sdu/year. As result,
the rate of increase in mean EPDs for YW slowed (0.007 £ 0.0006 sdu/
year) while that for WW did not show any change (0.00016 £ 0.0007
sdu/year). These results suggest selection emphasis differed between
periods, with breeders selecting against BW in period 2 which resulted
in a slower genetic change in growth-related traits compared with had
they selected directly for calving ease.

Key Words: Simmental, genetic trend, calving ecase

M38  Estimates of genetic parameters for female fertility traits
of Canadian Simmentals. J. Jamrozik*!, S. McGrath? R. A. Kemp?,
B. Holmquist?, and S. P. Miller!, /CGIL, Dept. of Animal and Poultry
Science, University of Guelph, Guelph, ON, Canada, 2RAK Genetic
Consulting Ltd., Lethbridge, AB, Canada, 3Canadian Simmental Asso-
ciation, Calgary, AB, Canada.

Calving to first insemination (CFI) (probability that a cow will success-
fully produce a calf from her first service) and days to calving (DC;
interval between the first exposure to the bull and calving) defined
separately for heifers and multi-parity cows were analyzed with a
4-trait linear animal model. The data were 108,206 records on 56,879
Canadian Simmental females with Al and Natural Service breeding
records collected from 1974 to 2010. The model included fixed effects
of year-season of breeding, age of cow by season of breeding, and age
of cow’s dam. Random effects were contemporary group, service sire
by year of breeding (for CFI only), animal genetic, and cow permanent
environmental (PE) effects for repeated records of multi-parity cows.
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Bayesian methods were used to estimate posterior distributions of covari-
ance components and genetic parameters. Estimates (SD) of heritability
were low, ranging from 1.8% (0.29) for CFI in heifers to 3.7% (0.44)
for DC in multi-parity cows. Interval trait (DC) had slightly higher
heritabilities compared with CFI; both traits expressed in older cows
were more heritable than corresponding traits for heifers. Contemporary
group contributed up to 56% of the total variance for DC in heifers.
Service sire and the PE were relatively larger (smaller) sources of varia-
tion compared with additive genetic (contemporary group) effects. All
traits were highly genetically correlated: from 0.68 for CFI in heifers
and multi-parity cows to 0.91 for DC in heifers and multi-parity cows.
Environmental correlations ranged from —0.72 between CFI and DC
in heifers to 0.91 for DC in heifers and multi-parity cows. Correlations
smaller than 1 and heterogeneous variances indicated that CFI and DC
expressed different aspects of female fertility in beef cattle, and fertility
of heifers and multi-parity cows seemed to be different traits genetically.
All 4 traits could be used in a form of selection index in Canadian Sim-
mentals to breed for better fertility. Genetic progress, however, would
be challenging given low values of heritability, and accurate EPD of
bulls would require large numbers of progeny.

Key Words: female fertility, beef cattle, genetic parameters

M39  Polymorphisms in FSH-f ESR and BF genes and their
relationship with reproductive traits in Yorkshire pigs. C. Liu, J.
Shen!, S. Zhu', W. Shi?, and Y. Yu*!, /China Agricultural University,
Beijing, China, >Animal Husbandry and Veterinary Station of Beijing,
Beijing, China.

The objectives were to provide the molecular basic information of sow
reproduction traits for a Yorkshire breeding farm in Beijing, China. We
investigated 3 SNPs in swine follicle stimulating hormone  (FSH-f;
Zhao et al., 1999), estrogen receptor (ESR; Rothschild et al., 1996) and
properdin (BF; Chen et al., 2009) genes and analyzed their relationship
with reproductive traits in the Yorkshire population. A total of 251 York-
shire sows were randomly selected from the breeding farm in Beijing
suburb, China. High quality genomic DNA were extracted from the hair
follicles for each pig. PCR-RFLP procedure was used for genotyping of
the 3 genes. Associations of the SNPs with 3 reproductive traits, total
number born (TNB), number born alive (NBA), and litter birth weight
(LBW), were analyzed with mixed GLM model (SAS 9.1). The effects
of parity, season, herd, and genotype were included in the model. The
dominant genotype for FSH-f, ESR, and BF in the population were BB,
AB and CC, respectively. Parity, season, and genotypes significantly
affected the reproductions traits of the sows. At the first parity, the sows
with AB genotype in FSH-f gene had significantly higher NBA and LBW
than AA (P <0.05), and significantly higher NBA than BB genotype (P
<0.05). The sows with CC genotype of BF gene were 1.70 kg higher in
LBW than the CT sows (P < 0.05). The sows with combined genotype
of AB-BB-CC for FSH-B, ESR, and BF genes was found significantly
higher TNB, NBA and BLW than the AB-AA-CT sows (P < 0.01). As
for the multiparity, the sows with AB and BB genotypes of FSH-f gene
showed significantly higher LBW than the AA sows (P <0.05). The key
reproductive traits of the Yorkshire population were significantly influ-
enced by single gene effect of FSH-B. Combined effects of multigenes
should be considered in the association study on pig reproduction traits.

Key Words: BF, ESR and FSH-, pig reproduction traits
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M40  Genetic parameters for lifetime number of piglets born
alive and length of productive life using a linear censored model.
C.Y. Chen*!, A. C. Clutter?, and S. Tsuruta®, /Newsham Choice Genet-
ics, Chesterfield, MO, *Agricultural Research Division, University of
Nebraska, Lincoln, 3Department of Animal and Dairy Science, Uni-
versity of Georgia, Athens.

The objective of this study was to estimate genetic parameters for
lifetime number of piglets born alive (LNBA) and length of productive
life (LPL) using a single-trait linear model accounting for censoring.
Records of 8,899 Large White females from a single farm collected
between 2003 and 2011 were used. LNBA was defined as the number
of piglets born alive produced during the lifetime of the sow. LPL was
defined as the number of days from first farrowing to last farrowing
in natural logarithm scale. Censored records represented 25% of the
data. The average number of litters per sow was 5.0. Analyses were
carried out with 3 approaches: a linear model excluding censored data
(M1), a linear model ignoring censoring (M2), and a linear censored
model (M3). Fixed effects included year quarter based on entry date
as contemporary group. Random effects were animal additive genetic
effects. The effect of the 3 approaches on EBVs were evaluated for
sows with parity < 4 (n = 3,391) and sows with parity > =4 (n =
5,508). For LNBA, estimates of heritability were 0.13, 0.18, and 0.12
for models 1, 2, and 3. For LPL, estimates of heritability were 0.05,
0.07, and 0.07. Correlations between EBVs for LNBA were 0.97 for
M1-2, 0.94 for M1-3, and 0.97 for M2—3 for sows with parity <4. The
same estimates were 0.94, 0.93, and 0.98 for sows with parity > = 4.
For LPL, correlations were 0.95, 0.94, and 0.99 for M1-2, M1-3, and
M2-3 for sows with parity < 4 and 0.94, 0.94, and 0.99 for sows with
parity > = 4. Analysis accounting for censoring has lowest heritability
due to increased residual variance and decreased genetic variance for
LNBA whereas analysis excluding censored data has lowest estimate
of heritability for LPL. Excluding censored data seemed to have larger
effects on the estimation of breeding values than ignoring censoring.
The effect of model choice on estimation of breeding values for LNBA
was larger for sows with larger parity.

Key Words: censored data, genetic parameter, lifetime prolificacy, pigs

M41  Genome-wide association study of age at puberty in swine.
J. F. Schneider,* D. J. Nonneman, R. T. Wiedmann, and G. A. Rohrer,
USDA, ARS, U. S. Meat Animal Research Center, Clay Center, NE.

Age at puberty (AP) is an economically important trait in swine pro-
duction. Reducing AP provides opportunities to lower the cost of gilt
development, reduce age at first farrowing, increase litter size, and
improve sow longevity. This analysis was designed to identify quan-
titative trait loci (QTL) associated with AP. Heat detection with boar
contact began at 140 d of age and ended at 230 d of age. Seven hundred
50 7 gilts representing generations 5-8 of a Landrace-Duroc-Yorkshire
cross reached puberty during 7 breeding seasons and were genotyped
using a 60k chip. SNP were removed that met criteria including minor
allele frequency <0.05, call rates <0.95, and unknown location. Five
animals were removed with call rates <0.95 or that failed a Mendelian
test. Bayesian methods were used to analyze 41,848 SNP. Prior esti-
mates of variances were taken from MTDFREML with heritability =
0.32. The genomic variance priors were estimated by a preliminary run
of BayesC using estimates from MTDFREML as priors. A previous
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estimate of Pi = 0.99 was confirmed by BayesCPi. Final BayesC
using a burnin of 1000 iterations and a total chain length of 51,000
produced an estimate of 0.16 for the proportion of phenotypic vari-
ances explained by genetic markers (genomic heritability). A total of
94 QTL (5 consecutive SNP) were selected for statistical testing based
on QTL variance. Testing identified 72 significant QTL including 25
at P <0.001, 32 at P <0.005, and 15 at the P < 0.01 level. QTL were
found on all chromosomes analyzed (SSC) except 17. Chromosome 2
(SSC2) contained the most QTL with 9, followed by SSC1, SSC3, and
SSC7 with 6, and SSC6, SSC10, SSC12, and SSC15 with 5 QTL each.
These regions correspond to previously identified QTL (http://www.
animalgenome.org/cgi-bin/QTLdb/SS/index accessed 2/06/2012). The
results of this analysis demonstrate that opportunities exist to introduce
QTL into genetic improvement programs designed to reduce AP. USDA
is an equal opportunity provider and employer.

Key Words: puberty, swine, QTL

M42  Survival in crossbred lambs: Individual, maternal, hetero-
sis, and breed effects. V. C. Ferreira*'2, D. L. Thomas!, and G. J.
M. Rosa', 'University of Wisconsin-Madison, Madison, *Universidade
Federal de Minas Gerais, Belo Horizonte, Minas Gerais, Brazil.

Early mortality in lambs causes substantial economic loss and animal
welfare concerns and it is considered a major production limitation. The
present study was a genetic analysis of lamb survival from a crossbred
population involving 14 breeds to assess factors affecting death of lambs
in 5 different periods of life. Data from 7,990 lambs, defined as a binary
trait (dead or alive) in 5 different periods (until 1 d,2to30d, 2to 60d,
2 t0 90 d and 2 to 120 d of age) were analyzed with a logistic version
of the Dickerson full genetic model. Factors considered in the model
predictor included sex of lamb, birth type (1, 2,..., 5), birth month, dam
age, individual and maternal breed composition, individual and maternal
heterosis (assuming the same magnitude for all pairwise combinations of
breeds), and the random individual and maternal additive genetic effects.
Results revealed that the effect of F1 individual heterosis resulted in a
significant reduction in the probability of death in all 5 periods of life:
=3.71% (P =10.08), —6.12% (P =0.01), —7.28% (P = 0.02), —8.24% (P
=0.01) and —11.26% (P = 0.002). These results suggest the importance
of using crossbred animals for increased survival. Maternal heterosis
did not have a significant effect in survival in most periods (except
the 2 to 30 d period), probably because all animals in the study were
artificially raised on milk replacer. The East Friesian maternal effect
caused a significant increase in the probability of death in all periods
from 2 to 120 d of age (ranging from 11.29 to 14.45%). These results
highlight the importance of splitting maternal and heterosis effects from
the effect of breed itself when analyzing survival data. All individual
breeds with a significant effect on survival caused a decrease in the

20

probability of death relative to the Lacaune breed, but the size of this
decrease varied greatly among breeds and periods. Heritability for lamb
survival tended to be low in all periods ranging from 0.04 to 0.13 and
the maternal component was almost null (<0.04).

Key Words: crossbred, lamb, survival

M43  Efficiency of breeding Pantaneiro bulls by libido test. J.
R. B. Sereno*!, V. G. Ueno?, C. H. Bucher?, U. G. P. Abreu®, R. S.
Juliano*, and J. V. Malaquias', Embrapa Cerrados, Planaltina, DF,
Brazil, 2Centro Paula Souza, Adamantina, SP. Brazil, Med. Vet.
Auténomo, Campo de Goytacazes, RJ, Brazil, ‘Embrapa Pantanal,
Corumba, MS, Brazil.

Pantaneiro cattle have been a genetic resource of the Brazilian Pantanal
region for nearly 3 centuries. They are well adapted to the soil and cli-
mate of the region, reproducing naturally. However, with the arrival of
zebu cattle in the region in the 1930s, breeders began indiscriminately
crossbreeding these 2 breeds and attributed the merit only for zebu
cattle. Currently, the Pantaneiro population is threatened in the region
by substitution from zebu cattle. However, Pantaneiro bulls are well
known for high libido, showing optimal reproductive performance in
natural mating. This study aimed to evaluate potential breeding effi-
ciency of Pantaneiro bulls using libido tests, to characterize the breed
with the hopes of its conservation. We used 6 adult bulls aged 3-8
years, who underwent libido tests lasting 20 min/test, using 3 females
in a prostaglandin-induced heat in each test. Each bull was tested 6 to
11 times, totaling 56 libido tests with 18.6 h of observation. During the
libido test, all sexual behaviors of interest were noted. Scoring was from
0 to 10 where zero = bull showed no sexual interest in females and 10 =
the bull made 2 or more services, followed by sexual interest, including
mounts, attempted mounts, and services. The results showed that all 6
bulls evaluated had grade 10. All bulls showed interest in a female within
17 s and the first service occurred within 5 min. During the 20 min test
the following behaviors were observed: smelling/licking of the vulva
(8%), Flehmen Reflex (3.5%), mounting tentative with hands suspended
(7%), active pursuit (7x), complete mount (1.5%), exposure of the penis
(9x), and sexual interest in more than one female (6.5x). These were
all behaviors associated with full mounting. These bulls were shown
to be direct in their approaches to mounting and held 2 mounts (n = 2),
4 mounts (n = 3), or 5 mounts (n = 1) during 20 min of observation.
These results suggest that Pantaneiro bulls have a high libido and that
breeding efficiency would be high if this excellent performance is also
carried out in natural matings in the field during the breeding season.

Key Words: animal conservation, beef cattle, animal genetic resource

M405  See abstract #455
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Companion Animals

M44  Vitamin E and seminal quality in Rottweiler dogs. L. K.
Hatamoto-Zervoudakis*!, C. A. Baptista-Sobrinho’, M. Nichi?, A. K.
S. Cavalcante®*, V. H. Barnabé?, R. C. Barnabé?, and C. N. M. Cortada®,
!Federal University of Mato Grosso, Cuiabd, Brazil, *University of
Sédo Paulo, Sdo Paulo, Brazil, 3Brazilian Army, Osasco, Sdo Paulo,
Brazil, *Federal University of Bahia Reconcavo, Cruz das Almas,
Brazil, *Tecpar, Curitiba, Brazil.

The objective of this study was to evaluate dogs semen quality supple-
mented with oral vitamin E (pL-a-tocopherol). Eighteen male Rottwei-
ler dogs were randomly divided in 2 groups: group control (without
supplementation) and group treatment (with supplementation: 500
mg of pL-a-tocopherol/animal per day). The supplementation period
duration was 90 d. Semen was collected by digital manipulation twice
per week and ejaculate volume, sperm motility, spermatic concentra-
tion, sperm morphology (primary defects, secondary defects, and total
defects) were determined. There were not found effects of treatment
(P > 0.05) on ejaculate volume, sperm motility, semen concentration,
and percentage of total defects. Supplemented animals with vitamin
E presented reduction of percentage of primary defects (8.35 + 0.65
vs. 12.29 £ 0.98; P =0.0006) and increase of percentage of secondary
defects (9.37 £ 0.61 vs. 7.52 £ 0.51; P =0.0241) when compared with
control animals. In conclusion, supplemented animals had alteration in
spermatic morphology, reduced primary defects and increased second-
ary defects; however, supplemented animals showed no alterations in
the other evaluated characteristics

Key Words: antioxidant, fertility, tocopherol

M45  Proximate analysis of commercially available whole prey
for small captive exotic cats. K. R. Kerr*!, L. M. Garner?, and K.
S. Swanson!2, !Division of Nutritional Sciences, University of Illi-
nois, Urbana, 2Department of Animal Sciences, University of Illinois,
Urbana.

Small exotic cats are commonly fed whole prey to supplement traditional
diets. Data regarding the composition of commercially available prey
is lacking. The objective of this study was to evaluate the macronutri-
ent composition of mammalian and avian species of different ages.
Species examined included mice (1 to2d, 10to 13 d, 21 to 25 d, 30 to
40 d, and 150 to 180 d); rats (1to 4 d, 10 to 13 d, 21 to 25 d, 33 to 42
d, and >60 d); rabbits (stillborn, 30 to 45 d, and >65 d); chicken (1 to
3 d); and quail (1 to 3 d, 21 to 24 d, and ~60 d). Differences between
classes were examined. Dry matter and CP concentrations were higher
(P <0.05) and fat concentrations were lower (P < 0.05) in aves versus
mammals. Differences between ages were examined within species for
rats, mice and quail. For rats, there was a linear increase (P < 0.05) in
DM concentration and a linear decrease (P < 0.05) in CP concentration
with age. Additionally, 1 to 4 d rats had higher (P < 0.05) fat concen-
tration than all other ages. In mice, DM concentration was higher (P <
0.05) in 1 to 2 d mice than all other ages. Ten to 13 d mice were higher
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(P <0.05) in fat and lower (P < 0.05) in CP than all other age groups.
In quail, there was a linear increase (P < 0.05) in DM concentration
with age. Crude protein concentration was higher (P < 0.05) in 21 to
24 d quail compared with all other ages. Fat concentration was higher
(P <0.05) in 1 to 3 d quail than all other ages, and higher (P <0.05) in
~60 d quail compared with 21 to 24 d quail. Ash concentrations were
not affected by age in rats, mice, or quail. Differences in composition
due to age and between mammals and aves should be considered when
selecting whole prey types. These data indicate that composition changes
with age; however, these changes depend on species. Further research
is needed to evaluate how whole prey may be used to meet the nutri-
tional needs of small exotic cats, including micronutrient compositional
analysis and bioavailability.

Key Words: whole prey, proximate composition, carcass

M46 In vitro digestion characteristics of expanded porkskin-
and rawhide-based chews. S. Hooda*!, L. G. Ferreira!, L. L. Bauer!,
G. C. Fahey Jr.!, M. A. Latour?, and K. S. Swanson!, !Department
of Animal Sciences, University of lllinois, Urbana, *Department of
Animal Science, Purdue University, West Lafayette, IN.

Chews are a major sector of the pet food industry, but their digestion
characteristics are virtually unknown. Therefore, the purpose of this
study was to investigate the in vitro digestion characteristics of expanded
porkskin- and rawhide-based canine chews. An in vitro method that
simulated gastric and small intestinal digestion was used. Chews (in
triplicate) were incubated with pepsin/HCI for 6, 12, 18, and 24 h to
evaluate gastric digestion. To evaluate gastric and small intestinal diges-
tion, chews were incubated with pepsin/HCI for similar periods, followed
by incubation with pancreatin for 18 h. Gastric digestibility of expanded
porkskin chews was 54.7% at 6 h and 58.6% at 12 h. An increase was
observed after 18 h (76.4%) and 24 h (86.4%) of gastric digestion. In
contrast, low gastric digestibility was observed for rawhide chews at 6
h (7.6%) and reached a maximum of 41.6% at 18 h. Both gastric and
pancreatin digestion results indicated nearly complete disappearance
of expanded porkskin chews even after 6 h gastric and 18 h pancreatin
digestion. Extended gastric incubations (12, 18, and 24 h) followed by
pancreatin digestion (18 h) did not change expanded porkskin chews
digestibility. However, rawhide chews were only 70% digested after
6 h gastric and 18 h pancreatin digestion. Gastric digestion at 12 and
18 h did not result in further improvement in rawhide chews digest-
ibility. The 24 h gastric and 18 h pancreatin digestion led to a increase
in dry matter digestibility (85%) of rawhide chews. Thus, in vitro dry
matter digestibility of whole chews clearly demonstrated that expanded
porkskin chews was readily digestible and took a shorter time to be
completely digested. In contrast, rawhide chews were not completely
digestible, even after 24 h of simulated gastric and 18 h of simulated
small intestinal digestion. Sponsored by Scott Pet Inc.

Key Words: in vitro digestibility, porkskin chews, rawhide chews
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Dairy Foods

M47  Use of caseinomacropeptide index as indicator of adulter-
ation of milk powder in Brazil. M. O. Leite, M. C. P. P. Oliveira,* L.
M. Fonseca, M. M. O. P. Cerqueira, M. R. Souza, C. F. A. M. Penna,
and T. Rosa, Department of Food Technology and Inspection, Veteri-
nary School, Universidade Federal de Minas Gerais (UFMG), Belo
Horizonte, Minas Gerais, Brazil.

Brazil is one of the largest milk producer in the world, with 16.5% of the
world milk powder production. Due to raw milk high prices, adulteration
by cheese whey addition is a persistent practice, which has been increas-
ingly targeted worldwide due to the potential of affecting the economical
sustainability of the dairy industry, markedly in developing countries.
Chromatographic determination of caseinomacropeptide (CMP) in milk
is still recognized as the most suitable method to detect this adulteration.
The CMP is a soluble polypeptide formed after splitting of kappa-casein
by clotting enzymes during cheese making, and it will be partitioned in
the whey. This work objective was to classify milk powder according
to CMP levels, and evaluate legal requirements compliance. During
2009-2010, 125 samples of milk powder, from several dairies across
the country were analyzed by high performance liquid chromatography
(HPLC Shimadzu LC-10), and CMP levels were evaluated according to
Brazilian legal requirements. The samples presented CMP levels ranging
from 0 to 1,150 mg CMP/L (amount equivalent to reconstituted milk).
Average concentration of CMP was 34.1 mg CMP/L, with a median of
18.3 mg CMP/L. CMP levels up to 30 mg/L were found in 73.3% of the
samples, and milk with this CMP concentration is classified as high qual-
ity milk. CMP levels ranging from 30 to 75 mg/L were found in 21.8%
of the samples, being suitable for milk derivatives production. However,
4.8% of the samples were found with CMP levels above 75 mg/L, being
classified as poor quality milk and suspected of adulteration by cheese
whey addition, not being suitable for human consumption. It is concluded
that is necessary a more strict control and inspection, because 4.8% of the
samples were not compliant with the legal requirements for milk destined
to human consumption, due to adulteration and abnormal composition.

Key Words: caseinomacropeptide, HPLC, milk powder

M48  Effects of vacuum-deaeration on reconstituted milk flavor
made from whole milk powder. H. J. Kang,* Y. K. Shin, and S. C.
Baick, Institute of Dairy Food Research, Seoul Dairy Cooperative,
Ansansi, Kyunggi, South Korea.

This study was conducted to evaluate the influence of vacuum-deaeration
during the manufacturing process on flavors of reconstituted milk made
from whole milk powder. As the first sample groups for pre-vacuum
treatment before heating, whole milk powder solution (12%, wt/wt)
was deaerated with a vacuum pump at 40°C for 10, 20 and 30 min,
and then heated. On the other hands, as the second sample groups for
post-vacuum treatment after heating, reconstituted milk was heated at
95°C for 10 min, and then deaerated at 40, 50 and 60°C for 10 and 20
min. Volatile sulfur compounds were analyzed with SPME and GC/
PFPD, whereas ketones and aldehydes were analyzed with SPME and
GC/MSD. Statistical evaluations including ANOVA and Turkey honest
significant difference (P < 0.05) were conducted using SAS 9.0. When
reconstituted milk was deaerated before heating, dimethyl sulfide and
carbon disulfide were significantly reduced as compared with untreated
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reconstituted milk (P < 0.05). Dimethyl disulfide was significantly
reduced in reconstituted milk deaerated at 40°C for 10 and 20 min (P
<0.05). Hexanal and 2-heptanone were significantly reduced in recon-
stituted milk deaerated at 40°C for 10 min (P < 0.05). In post-vacuum
treatment test, hydrogen sulfide, methanethiol, and carbon disulfide in
the reconstituted milk deaerated at 50°C for 20 min after heat treat-
ment were significantly lower than untreated reconstituted milk (P <
0.05), whereas volatile sulfur compounds except for dimethyl disulfide
in reconstituted milk deaerated at 60°C for 10 min were significantly
decreased (P < 0.05). Hexanal and 2-heptanone of reconstituted milk
deaerated at 50°C for 10 and 20 min after heat treatment were signifi-
cantly decreased as compared with untreated reconstituted milk. It was
concluded that vacuum-deaeration before or after heat treatment during
the manufacturing process could reduce the volatile compounds devel-
oping off-flavors of reconstituted milk made with whole milk powder.

Key Words: reconstituted milk, off-flavor, volatile compound

M49  Evaluating the efficacy of a typical CIP protocol for clean-
ing membrane biofilms under in vitro conditions. D. Singh* and S.
Anand, Dairy Science Department, Midwest Dairy Foods Research
Center, South Dakota State University, Brookings.

This study was carried out to evaluate the effectiveness of differ-
ent chemicals of an industrial CIP protocol against in vitro biofilms
formed on whey RO membranes. Bacterial cells isolated from biofilm
consortia of 2- to 14-mo-old membranes included species of Bacillus,
Escherichia, Klebsiella, Enterococcus, Streptococcus, Staphylococcus,
Micrococcus, Aeromonas, Corynebacterium, and Pseudomonas. The CIP
protocol tested against 24-h-old single and mixed species biofilms of
above microflora included 6 treatment steps based on alkali, surfactant,
acid, enzyme, a second surfactant, and a sanitizer application. Experi-
ments were conducted with individual steps of cleaning, as well as,
the sequential CIP protocol under static and dynamic conditions, and
the data was statistically analyzed. The results revealed a variation in
resistance of single species biofilms against the 6 individual steps of
cleaning. Biofilms of Bacillus isolates were found to be most resistant,
and even the most effective step of the cleaning protocol; acid treat-
ment reduced their counts by only 2.09 and 2.16 logs under static and
dynamic conditions, respectively. Biofilms of other isolates followed a
similar trend. The sequential CIP protocol using all the 6 steps resulted
in a greater reduction as compared with individual steps, but presence
of survivors even after sanitizer treatment under static and dynamic
conditions concluded the inefficacy of CIP chemicals against Bacillus
biofilms. Mixed species biofilms developed using 10 mo. consortium
of Bacillus, Staphylococcus, and Streptococcus was found to be more
resistant than the single species biofilms. Even the acid cleaning step
resulted in lower reduction of 1.52 log counts under the dynamic condi-
tions. Overall, the sequential CIP protocol against mixed species biofilms
resulted in cumulative reductions of 4.48 and 3.56 log under static and
dynamic conditions, respectively. It can be concluded that tested CIP
protocol had a limited effectiveness to clean membrane biofilms formed
on the whey RO membranes.

Key Words: biofilm, CIP, sequential
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M50  Effect of transglutaminase treatment on the functionality
of MPC and MCC: Process cheese product slice formulations. P.
Salunke,* C. Marella, and L. E. Metzger, Dairy Science Department,
Midwest Dairy Foods Research Center, South Dakota State University,
Brookings.

Milk protein concentrate (MPC) is used as an ingredient in process
cheese product (PCP) formulations. However, its use can result in texture
defects such as soft body and restricted melting characteristics. Use of
micellar casein concentrate (MCC), which has a higher level of casein
and less whey protein improves the texture of PCP. Further improve-
ment in PCP products may be possible with the use of transglutamin-
ase (TGase), an enzyme that has the ability to crosslink proteins. The
objective of this study was to determine the effect of TGase treatment
of MPC and MCC retentates on the functionality of MPC and MCC
when they are used in a PCP slice formulation. Three lots of MCC and
MPC retentate were produced using 3 different lots of pasteurized skim
milk. Each replicate of retentate was divided into 3 equal portions. One
portion of the retentate was treated with TGase at 0.3 U/g of protein,
one portion was treated with TGase at 3.0 U/g of protein and one had
no TGase addition. All the retentates were incubated for 25 min at
50°C, heat treated at 72°C for 10 min, cooled to 10°C and then spray
dried. Each MCC and MPC was then used in a PCP slice formulation
that was standardized to 20.0% fat, 1.26% salt, 48.0% moisture, 17.5%
protein, and 2.0% sodium citrate. In each formulation, the MPC or MCC
contributed 15.7% protein to the formulation. Each formulation was
manufactured in a Rapid Visco Analyzer (RVA) where it was mixed at
1000 rpm for 2 min at 95°C. Subsequently, the cheese was mixed at 160
rpm for a minute. Functional properties of PCP were analyzed using a
penetration test, Dynamic stress rheology (DSR) for transition tempera-
ture (TT) and Schreiber melt test. As the TGase addition increased, there
was significant (P < 0.05) increase in TT and a significant (P < 0.05)
decrease in Schreiber melt area. The PCP made from MCC had higher
TT and Schreiber melt area values than that made from MPC as an
ingredient (TGase or no TGase). It was concluded that TGase treatment
modifies the melt characteristics of MCC and MPC in PCP application.

Key Words: transglutaminase, MCC or MPC, process cheese product
slice functionality

MS51 Radio frequency dielectric heating treatment of NDM
affects whey protein nitrogen index and solubility. M. Michael',
C. Chen', R. Phebus', K. Schmidt*!, H. Thippareddi?, and J. Sub-
biah?, ‘Kansas State University, Manhattan, *University of Nebraska,
Lincoln.

Radio frequency dielectric heating (RFDH) provides uniform, rapid
heating throughout a medium, including dry powders. Nonfat dry milk
(NDM), one of the major dried milk products made in the US, can be
consumed directly or used as an ingredient in foods. However, NDM can
be contaminated post pasteurization or spray drying with opportunistic
pathogens. While REDH may provide additional food safety effects, it
has also been reported to improve functional applications of other dried
powders. Thus, the objective of the study was to determine if RFDH
affects the whey protein nitrogen index (WPNI) and solubility of NDM.
High heat (HH) and low heat (LH) NDM was treated using RFDH at 75,
80, 85, and 90°C and held for a range of time from 0 to 125 min. Treated
powders were assessed for WPNI and solubility following standardized
methods and compared with a non-treated sample. Three replications
were done, ANOVAs were done to determine significant effects (P <
0.05) and significant means were differentiated by the Dunnett’s test.
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LH-NDM treated at 75°C had similar WPNI and solubilities compared
with a non-treated sample, regardless of time. However, at all other
temperature/time combinations significant decreases in WPNI and
solubility occurred (P < 0.05). For WPNI, decreases ranged from 10.5
to 18%, whereas for solubility decreases ranged from 3.4 to 5%. Overall,
the WPNI of treated HH-NDM was not affected; however, the solubility
was (P < 0.05). Solubility decreases ranged from 1.2 to 3% compared
with a non-treated sample and significant decreases were observed in
all but one sample. Although, some significant changes were observed
in the RFDH-treated NDM, it is concluded that this technology merits
further evaluation both as a post-process lethality treatment as well as
its effects on other functional properties.

Key Words: nonfat dry milk, radio frequency dielectric heating, whey
protein nitrogen index

M52 Effect of transglutaminase treatment on the functionality
of MPC and MCC. III. Imitation mozzarella cheese formulations.
P. Salunke,* C. Marella, and L. E. Metzger, Dairy Science Depart-
ment, Midwest Dairy Foods Research Center, South Dakota State Uni-
versity, Brookings.

A critical parameter in dairy based imitation mozzarella cheese (IMC)
is the amount of intact casein provided by dairy ingredients in the
formulation. Intact casein provides IMC with a firm unmelted texture
and a stringy, elastic melted texture. From a functionality perspective,
rennet casein is the preferred ingredient to provide intact casein in a
formulation and is superior to milk protein concentrate (MPC) and
micellar casein concentrate (MCC). The use of a cross-linking enzyme
such as transglutaminase (TGase) has the potential to modify the physi-
cal properties of MPC or MCC and may improve its functionality in
IMC:s. The objective of this study was to determine the effect of TGase
treatment of MPC and MCC retentates on the functionality of MPC
and MCC when they are used in IMCs. Three lots of MCC and MPC
retentate were produced using 3 different lots of pasteurized skim milk.
Each replicate of retentate was divided into 3 equal portions. One por-
tion of the retentate was treated with TGase at 0.3 units/g of protein,
one portion was treated with TGase at 3.0 units/g of protein and one
had no TGase addition. All the retentates were incubated for 25 min at
50°C, heat treated at 72°C for 10 min, cooled to 10°C and then spray
dried. Each MCC and MPC was then used in IMC formulation that was
standardized to 21.0% fat, 1.0% salt, 48.0% moisture, and 20.0% pro-
tein. In each formulation, the MPC or MCC utilized contributed all the
protein. Each formulation was manufactured in a Rapid Visco Analyzer
(RVA) where it was mixed at 1000 rpm for 2 min at 95°C. Subsequently
the cheese was mixed at 160 rpm for a minute. The IMC formulation
using either MCC or MPC treated with the highest TGase did not form
an emulsion. The RVA end of manufacturing viscosity and transition
temperature (TT) was significantly (P <0.05) higher and Schreiber melt
test area was significantly (P < 0.05) lower for IMC containing TGase.
The IMC made from MCC (with or without TGase) had higher TT
values and Schreiber melt test area as compared with that made from
MPC. The study demonstrates that TGase treatment modifies the melt
characteristics of MCC and MPC in IMC application.

Key Words: transglutaminase, MPC or MCC, imitation mozzarella
cheese functionality
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M53  Effect of transglutaminase treatment on the functionality
of MPC and MCC: Process cheese product loaf formulations. P.
Salunke,* C. Marella, and L. E. Metzger, Dairy Science Department,
Midwest Dairy Foods Research Center, South Dakota State University,
Brookings.

Milk protein concentrate (MPC) is used as an ingredient in process cheese
product (PCP) formulations. However, its use can result in texture defects
such as soft body and restricted melting characteristics. Use of micellar
casein concentrate (MCC) which has a higher level of casein and less
whey protein improves the texture of PCP. Further improvement in PCP
products may be possible with the use of transglutaminase (TGase),
an enzyme that has the ability to crosslink proteins. The objective of
this study was to determine the effect of TGase treatment of MPC and
MCC retentates on the functionality of MPC and MCC when they are
used in a PCP loaf formulation. Three lots of MCC and MPC retentate
were produced using 3 different lots of pasteurized skim milk. Each
replicate of retentate was divided into 3 equal portions. One portion of
the retentate was treated with TGase at 0.3 U/g of protein, one portion
was treated with TGase at 3.0 U/g of protein and one had no TGase addi-
tion. All the retentates were incubated for 25 min at 50°C, heat treated
at 72°C for 10 min, cooled to 10°C and then spray dried. Each MCC
and MPC was then used in a PCP loaf formulation that was standard-
ized to 18.0% fat, 1.0% salt, 49.0% moisture, 15.0% protein, and 2.5%
disodium phosphate. In each formulation the MPC or MCC contributed
12% protein to the formulation. Each formulation was manufactured in a
Rapid Visco Analyzer (RVA) where it was mixed at 1000 rpm for 2 min
at 95°C. Subsequently the cheese was mixed at 160 rpm for a minute.
Functional properties of PCP were analyzed using a penetration test,
RVA remelt test and Schreiber melt test. The PCP manufactured from the
higher level of TGase had significantly (P < 0.05) higher RVA apparent
viscosity after manufacture, RVA melt viscosity, penetration hardness and
had significantly (P < 0.05) lower Schreiber melt area. The PCP made
from MCC and MPC showed no difference in RVA viscosity; however
the Schreiber melt area was significantly (P <0.05) higher in PCP made
from MCC. The study demonstrated that TGase treatment modifies the
melt characteristics of the PCP made from either MCC or MPC.

Key Words: transglutaminase, MCC or MPC, process cheese product
loaf functionality

M54  Influence of fat replacement by inulin on rheological prop-
erties and Kkinetics of milk coagulation and syneresis of milk gels.
O. Arango, H. M. Taterka,* A. J. Trujillo, B. Guamis, and M. Cas-
tillo, Centre Especial de Recerca Planta de Tecnologia dels Aliments
(CERPTA), Departament de Ciencia Animal i dels Aliments, Facultat
de Veterinaria, Universitat Autonoma de Barcelona, Bellaterra, Bar-
celona, Spain.

The objective of this study was to evaluate the effect of inulin as a fat
replacer on the rheological properties, coagulation kinetics and syneresis
of milk gels. A randomized factorial design, replicated 3 times, with 3
inulin concentrations (0, 3, and 6%), 2 levels of fat (<0.2 and 1.5%) and
3 coagulation temperatures (27, 32, and 37°C) was used. The coagula-
tion process was monitored using NIR spectrometry, small amplitude
oscillatory rheometry and visual coagulation indexes. The syneresis was
evaluated by volumetric methods. Inulin addition significantly (P < 0.05)
increased the rates of aggregation and curd firming reactions in the casein
gels. The observed effect, which was more evident on the aggregation
reaction, depended on the concentration of inulin and the coagulation
temperature. Addition of 6% inulin reduced the clotting time by ~26%
and the time at which the gel reached a storage modulus equal to 30 Pa
by ~36%. The optical parameter R ‘max defined as the maximum value of
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dR/dt, was used to calculate an approximation of the temperature coef-
ficients (Q;) for milk coagulation. The apparent Q;, values obtained in
milk having 0.2% fat were 3.1, 2.8 and 2.4 for samples with 0, 3 and 6%
inulin, respectively. These results suggest that inulin addition attenuates
the effect of temperature on the coagulation rate. Increasing fat concen-
tration induced a consistent increase in all the optical, rheological, and
visual parameters studied, although the observed trend was not statistically
significant. The addition of inulin at a level of 6% produced a significant
(P<0.05) reduction in syneresis and significantly (P <0.05) increased the
curd yield by ~30%. It was concluded that the addition of inulin affects the
kinetics of milk coagulation and the cutting time and therefore the use of
inline sensors such as NIR may be necessary for an optimal process control.

Key Words: inulin, milk gels, NIR sensor

M55  Effects of season and locality on amino acid composition
of raw milk in dairy cows. J. X. Zhang'2, J. Q. Wang*!, Y. X. Yang!,
D. P. Bu!, P. Sun!, L. Y. Zhou!, Q. J. Luo?, and J. H. Yang!, 'Institute
of Animal Science, Chinese Academy of Agricultural Sciences, Beijing,
China, *Xinjiang Agricultural University, Urumgqi, China.

Raw milk is a good source of antioxidants, vitamins (including B'?),
essential amino acids, and natural protein and fat. Favorite balance of
amino acids profile in dairy foods would promote absorption in digestive
tract. Amino acids composition in milk is influenced by many factors,
such as feed composition and lactation stage. The objective of this study
was to investigate the effects of season and locality on raw milk amino
acid. Milk samples were collected from 6 cities (Beijing, Chuzhou,
Harbin, Hohhot, Urumgqi, and Xi’an) in spring (February, March, and
April) and summer (July, August, and September), respectively. Amino
acids were extracted by hydrolyzed with 7.8 mol/L HCI for 24 h, and
concentrations of amino acids were determined by Hitachi L-8900 high
speed amino acid analyzer. The experimental data were analyzed by SAS
8.0 with GLM procedure and expressed as absolute concentration (mg/
mL). The results showed that significant variation (P < 0.01) of Cys,
Val, Tyr, Phe were determined between spring (1.83, 206.07, 113.33,
140.98) and summer (13.08, 193.83, 101.38, 148.19). Significant dif-
ference (P < 0.01) of all amino acids existed among these 6 regions.
Raw milk from Hohhot had highest Asp (251.37), Glu (691.21), Gly
(67.59), Ala (111.38), Ile (177.40), Leu (315.03), Lys (276.34), and Pro
(329.54), while Urumgqi samples contained highest Ser (133.11) and Tyr
(118.07). It was concluded that amino acids in raw milk were influenced
by locality significantly, and some of them were also affected by season.

Key Words: season, locality, amino acid

M56  Qualitative analysis of fatty acids variation in milk of dif-
ferent farms in China. J. H. Yang, J. Q. Wang,* Y. X. Yang, D. P. Bu,
P. Sun, L. Y. Zhou, T. J. Yuan, and J. X. Zhang, Institute of Animal
Science, Chinese Academy of Agricultural Sciences, Beijing, China.

There are several factors affecting fatty acids (FA) in milk. The variation
of milk FA could be defined by a reliable qualitative and quantitative
analysis. Principal component analysis (PCA) convert a set of related
variables into several new uncorrelated variables called principal com-
ponents (PCs), using an orthogonal transformation. The number of
PCs is less than or equal to the number of original variables. And first
few PCs explain the majority of data variation. The objective of this
study was to investigate the variation in FA composition of milk from
different farms in China using PCA. During April and May, samples
were collected from primiparous or multiparous cows (30-90 d in milk)
screened from 3 different dairy farms, which were situated in Anhui (n
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=29), Heilongjiang (n = 21) and Xinjiang (n = 27) provinces. Samples
were stored at less than —20°C and unfrozen at room temperature. Milk
fat was extracted through centrifugation. The FA methyl esters (FAME)
were prepared by base-catalyzed trans-esterification and measured using
gas chromatography (GC). Data analysis was completed by PCA with
cross validation in Unscrambler 9.8 (CAMO, Bangalore, India). The
first 4 PCs explained variation of total fatty acids 99.1%. PC1 exhibited
heavy loading on C14 (=0.29), C16 (=0.50), C18 (0.46) and c9C18:1
(0.64). PC2 and PC3 had opposite loading values on FA except C18 and
c9C18:1. PC4 held a high loading on c9¢12C18:2 (0.66) particularly.
And the 3D scatter scores of the first, third, and fourth PCs could discern
the 3 farms' FA clearly. The scores and loading plots showed: milk from
Anhui had higher C18 and c9C18:1, Xinjiang samples contained more
¢9¢12C18:2, and Heilongjiang milk appeared to have more C16. It was
concluded that variation of milk FA profile in these farms is attributed
to the difference of some specific individual FA.

Key Words: principal component analysis, milk FA, different farms

MS57  Qualitative identification of cow, buffalo, and yak milks
using near infrared spectroscopy (NIRS). J. H. Yang, J. Q. Wang,*
Y. X. Yang, D. P. Bu, P. Sun, L. Y. Zhou, T. J. Yuan, and J. X. Zhang,
Institute of Animal Science, Chinese Academy of Agricultural Sci-
ences, Beijing, China.

Near infrared spectroscopy (NIRS) has been used in agricultural and food
products testing extensively. Compared with many other detection meth-
ods, it has better for accuracy, in non-destructive to samples and rapid.
The spectrum of dairy milk can predict major components such as protein,
fat, and lactose with high precision. The objective of this study was to
investigate the variations of milk spectrum between 3 dairy species, which
included dairy cows (n = 27), buffaloes (n = 21) and yaks (n = 30). The
milk samples were stored at below —70°C. After thawing in 37°C water,
samples were shaken lightly for uniformity. Milk raw spectrums were
obtained with a DA 7200 diode array Near-IR analyzer (Perten instru-
ments AB, Huddinge, Sweden) in the spectral range 950—1650nm with
100 scans. Operation of the spectrophotometer and collection of spectra
were performed using Simplicity software 4.0. Data were processed by
multivariate regression software (Unscrambler, version 9.8, CAMO,
Bangalore, India). After transformation of MSE/RMSE and elimination
of outliers, the PCA analyst with cross validation showed: first 3 principal
components (PC) explained the variation of calibration and validation
set 98.8 and 98.7%, respectively. PC1 represented the variation of milk
spectrum on 1382 nm, PC2 and PC3 described spectrum difference on
1454 and 1404 nm wavelength respectively, although first 3 PCs had
same interpretation on 1210 nm. 3D scatter scores image showed PC1,
PC2 and PC3 could distinguish between the milk spectra of the 3 species.
Milk from buffaloes had its characteristic absorption peaks on 1404 nm
wavelengths, while yak samples on 1382 nm, and milk spectrum from
cows had a subtle trait on 1518 nm, according to the loading and scores
images. It was concluded that the NIRS spectrum was able to distinguish
milk from cows, buffaloes, and yaks through multivariable analysis.

Key Words: NIRS, qualitative identification, milk species

M58  Transfer of conjugated linoleic acid from milk to ice cream.
G. A. Gagliostro*!, L. E. Antonacci!, G. Genero', M. R. Williner?, and
C. A. Bernal?, /INTA, Balcarce, Buenos Aires, Argentina, 2UNL, Sante
Feé, Argentina.

The objective was to test the recovery rate (RR) from milk to ice cream
(IC) of cis9 t11C18:2 (RA), t11 C18:1 (VA) and other fatty acids (FA).
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The experimental dairy cows were treated as 2 group (5 animal each):
One Oralac (OR) supplemented group (0.798 kg/d), and one control
(C) without supplementation. OR is a lipid supplement, which has
90% DM, 68.6% fat, and contains palmitic (11.25%), stearic (4.65%),
oleic (31.7%), linoleic (44.7%), linolenic (2.45%), EPA (0.6%) and
DHA (1%). After 21 d of OR feeding milk samples were analyzed for
FA (GLC) and used for IC making. Differences between milk and I1C
FA were tested by the Student -test for paired observations. OR cows
produced (kg/d) more milk (32.1 vs. 26.5) and 4%FCM (25.4 vs. 22.9).
Milk fat (g/kg) decreased (33.3 in C vs. 25.1 in OR, P < 0.009) and milk
protein (35.2 vs. 31.9) and lactose (48.7 vs. 47) were not affected. Milk
from OR cows showed higher contents (g/100 g) of VA (7.39 vs. 2.75)
and RA (2.96 vs. 1.23) and lower C12:0 (2.23 vs. 3.35), C14:0 (8.39
vs. 9.82), and C16:0 (19.45 vs. 23.45). The atherogenicity index (IA)
of milk was reduced from 1.92 (C) to 1.37 (OR). IC making showed no
differences in FA composition. The RR of FA ranged from 115% for RA
(1.23 inmilk vs. 1.42g/100g in IC) to 82% for C18:2n-6 (2.84 in milk vs.
2.33g/100g in IC). When the high RA milk was transformed in IC, the
RR of VA and RA was 97%. Composition (g/100 g) of C14:0 (8.39 vs.
7.59) and C18:2n-6 (2.25 vs. 1.95) were lower in IC and C16:0 increased
(19.45 vs. 23.44). The IC elaborated with the high RA milk (IC-OR)
showed a lower (P <0.05) composition (g/100g) of C12:0 (1.95 vs. 3.38)
and C14:0 (7.59 vs. 10.00) with a reduction in the Al (1.48 vs. 2.07)
compared with the IC-Control. Values (g/100 g) for VA (7.19 vs. 2.96)
and RA (2.71 vs. 1.42) resulted higher in IC- OR. Content (g/100 g) of
t9 C18:1 was higher (P < 0.0002) in IC-OR (0.58) than in IC-Control
(0.17) whereas t10 C18:1 did not differ (1.42 vs. 0.86). Saturated FA
were lower (P < 0.02) in IC-OR (50.5 g/100 g) than IC-Control (57.4
2/100 g). Unsaturated FA (g/100 g) were higher (P < 0.04) in OR-IC
(37.5) than IC-Control (32.9). Content of C18:2 and C18:3 were not
different. It was concluded that no losses in VA or CLA concentrations
were detected when milk was transformed into ice cream.

Key Words: conjugated linoleic acid, milk, ice cream

M59 Assessment of adulteration by urea addition to milk
by Fourier transform infrared methodology (FTIR). M. C. P. P.
Oliveira,* R. S. Conrrado, L. M. Fonseca, M. M. O. P. Cerqueira, and
M. O. Leite, Department of Food Technology and Inspection, School
of Veterinary Medicine, Universidade Federal de Minas Gerais
(UFMG), Belo Horizonte, Brazil.

Urea or milk urea nitrogen (MUN) is a non-protein component of milk.
Non-protein nitrogen is composed of 30 to 50% of urea nitrogen, while
the remaining is composed of creatinine, uric acid, amino acids, and
ammonia, among others. MUN has been used as a tool to assess the
herd nutritional status, and the excretion of nitrogen to the environment.
Adulteration of milk by urea has been occurring in some developing
countries. This fraudulent practice seeks to increase analytical values
for solid-not-fat (SNF) or protein content of milk. The objective of this
study was to evaluate the CombiScope FTIR, an equipment based on
Fourier transform infrared methodology (FTIR) in comparison with
ChemSpec 150 Analyzer, a enzymatic method, to quantify adulteration
by urea addition to milk, and to investigate its effect on protein levels.
Extraneous urea was added to the raw milk, simulating a fraudulent
practice, and simultaneously analyzed by CombiScope FTIR, and
ChemSpec 150 Analyzer. A total of 60 raw milk samples were split
into 3 subsamples each, respectively, without any urea addition, 20 mg,
and 40 mg of urea addition for 100 g of milk. FTIR results for MUN
in milk samples added with extraneous urea were lower than expected
only at levels of 40 mg/100 g (P < 0.05). There was no significant dif-
ference in the levels of protein readings by FTIR equipment after urea
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addition to the milk. It was concluded that FTIR equipment failed to
detect extraneous urea added to the milk at levels of 40 mg/100 g, and
protein levels measured by FTIR were not affected by added urea, as
happens with the standard nitrogen analytical methods.

Key Words: milk, FTIR, urea addition to milk

M60  Freezing point of raw milk by Fourier transform infra-
red methodology (FTIR). R. S. Conrrado, M. C. P. P. Oliveira,* L.
M. Fonseca, L. R. Borges, M. M. O. P. Cerqueira, M. O. Leite, R.
Rodrigues, M. R. Souza, and C. F. A. M. Penna, Department of Food
Technology and Inspection, School of Veterinary Medicine, Universi-
dade Federal de Minas Gerais (UFMG), Belo Horizonte, Brazil.

Milk adulteration with water addition is a worldwide problem, with promi-
nence in developing countries. Several methods have been developed for its
detection. Determination of freezing point of raw milk has been known as
one of the best methods in detection of milk adulteration. Classical methods
for freezing point determination have high precision and accuracy, but low
output. The objective of this study was to evaluate the freezing point of
milk analyzed by FTIR equipment, in comparison with a standard method
(freezing point determination by thermistor cryoscope). About 220 samples
of bulk tank milk were randomly chosen from 220 farms located in Minas
Gerais State, Brazil, and simultaneously analyzed by a thermistor cryoscope
(Laktron, LK 7000; PZL, Londrina-PR, Brazil) and a FTIR equipment
(CombiScope FTIR; Advanced/Delta Instruments, Drachten, Netherlands).
The chosen farms are representative of each region of the state, which is
responsible for 30% (7 million metric tons) of Brazilian milk production.
Each sample was added with bronopol as preservative, and final freezing
point results were obtained by subtracting the effect of its soluble compo-
nents. Average results for milk freezing point was —0.518°C with a standard
deviation of 0.0013°C. Values of freezing point for samples obtained from
herds predominantly crossbred were significantly lower when compared
with pure Holstein herds. Average values for thermistor cryoscope, and
FTIR were, respectively —0.520°C, and —0.518°C, with no significant differ-
ence between the 2 methods (P> 0.05), and Pearson correlation coefficient
of 0.87. It is concluded that FTIR equipment presented a good reliability
and repeatability over the range of freezing point for normal milk and for
abnormal milk; that is, above —0.520°C, being an efficient screening method
to detect milk adulteration by water addition to milk samples in dairy herd
improvement programs and dairy industry payment systems.

Key Words: freezing point, thermistor cryoscope, FTIR cryoscope

M61  Identification of a high y-aminobutyric acid-producing
Lactobacillus plantarum from traditional dairy products in Inner
Mongolia of China. Y. Guo?, Y. Shan!, C. Man!, S. Yang?, Y. Xue?, Y.
Liu?, X. Dong?, J. Wang?, M. Guo*3, and Y. Jiang'?, 'National Dairy
Engineering and Technology Research Center, Northeast Agricul-
tural University, Harbin, Heilongjiang, China, *Department of Food
Science, Northeast Agricultural University, Harbin, Heilongjiang,
China, 3Department of Nutrition and Food Sciences, The University
of Vermont, Burlington.

y-Aminobutyric acid (GABA) as a non-protein amino acid, is the
major inhibitory neurotransmitter in the sympathetic nervous system
and plays a crucial role in cardiovascular function. It is well known
that GABA is widely distributed in nature and could be produced
by animal brains, plant germs and microorganisms. The objective of
this study is to isolate and identify high GABA-producing lactic acid
bacteria from traditional dairy products in Inner Mongolia of China.
Eighteen strains exhibited different GABA-producing ability in MRS
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broth by high performance liquid chromatography analysis. Among
them the strain NDC 75017 produced the highest amount of GABA,
and its yield reached to 138 mg/L. By phenotypic, physiological and
biochemical methods, NDC 75017 was characterized as gram-positive,
catalase-negative, facultatively anaerobic, non-spore-forming and
non-motile rod, which could produce lactate from lactose and did not
ferment L-arabinose and p-turanose. In addition PCR amplifications
of 16S rDNA and 16S-23S rDNA intergenic spacer region (IGS) were
carried out with primers P1 (AGAGTTTGATCCTGGCTCAG), P6
(GGTTACCTTGTTACGACTT) and P2 (CTTGTACACACCGCCC-
GTC), P7 (GGTACTTAGATGTTTCAGTTC), respectively. Based
on 16S rDNA gene sequence, we found that the strain NDC 75017
shared 99.8% similarity with Lactobacillus plantarum WCFS1 and L.
plantarum ST-111. Furthermore, the similarity of 16S-23S rDNA IGS
gene sequence between NDC 75017 and above reference strains was
99.5%. Therefore the strain NDC 75017 was identified as L. plantarum.
Contributed to its high GABA-producing ability, this strain can be used
as a potential starter culture to produce GABA-enriched fermented
dairy products in future. This work was supported by National Science
and Technology Project (2011AA100902), National Natural Science
Foundation of China (31171718), Program for Changjiang Scholars
and Innovative Research Team in University (IRT-0959-203), and Key
Project of Education Department of Heilongjiang Province (12511z005).

Key Words: identification, Lactobacillus plantarum, y-aminobutyric
acid

M62  Whey protein isolate affects cysteine content and gel qual-
ity of yogurt. S. Bala and K. Schmidt,* Kansas State University,
Manhattan.

Whey protein isolate (WPI) is an excellent protein source which is
used in a variety of processed foods. Some people with diminished
y-cystathinase are prone to develop cataracts due to decreased glu-
tathione in their eye tissues. For this group, dietary cysteine may be
beneficial for their health. Yogurt contains a significant quantity of whey
proteins, hence if supplemented with WPI, cysteine could be enhanced.
The objective of this research was to increase cysteine content in yogurt
while maintaining gel quality. All yogurt mixes were formulated to have
a total solids of 12.5% - the control mix consisted of nonfat dry milk
(NDM) and the experimental formulas contained mixtures of NDM and
WPI (2.0, 2.5 and 3.5%). Mixes were heat treated at 90°C for 7 min,
cooled to 43°C, inoculated and fermented at 43°C until 4.5- 4.6 pH.
Yogurt samples were maintained at 4°C for 24 h and evaluated for total
solids, pH, cysteine content and gel quality following published methods.
Three replications were performed, and ANOVA and Dunnett’s test were
done to determine significant differences. All yogurts had similar total
solids contents, but the experimental yogurts had significantly greater
cysteine contents, which ranged from 2 to 3.8 x when compared with
the control (~141 mg/1000mL). The pH of the experimental yogurt with
WPI (2.0%) was similar to the control (~4.52) but the other experimental
yogurts had a lower pH compared with the control. The experimental
yogurts had significantly greater firmness (ranged from ~2.3 to 8.2 x)
and water-holding capacity (ranged from ~2 to 3 X) compared with
the control (~51 g and 21% wt/wt, respectively). The yogurt with WPI
(2.0%) had a 2-fold increase in cysteine content but the gel firmness was
~116 g. Supplementing yogurt mixes with WPI increased the cysteine
content in the yogurt without adversely affecting the yogurt quality,
except for gel firmness; however, other strategies may need to be used
to address the gel firmness.

Key Words: yogurt, whey protein isolate, cysteine
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M63  Body growth and first-lactation milk production of preg-
nant Holstein heifers reared on pasture or conventional diets. R. R.
Peters*!, S. W. Fultz?, J. W. Semler?, and R. A. Erdman', ' University
of Maryland, College Park, *University of Maryland Extension, Fred-
erick, 3University of Maryland Extension, Boonesboro.

The objective was to compare body growth rates and first lactation milk
production of pregnant heifers reared on intensively grazed pasture (P) to
those fed conventional (C) diets in a 2-yr replicated study. Pregnant Holstein
heifers based on date of pregnancy confirmation were assigned to P (yr 1,
n=15;yr2,n=16) or C (yr 1,n=15; yr 2, n = 16) for study in spring to
summer seasons of 2010 and 2011. Heifers fed conventional TMR included
corn and rye silage, grass hay, and a monensin-supplemented grain mix.
Pastured heifers were fed 0.454 kg /heifer per d of ground shelled corn with
minerals and monensin. Pasture consisted primarily of endophyte-infected
tall fescue. Pasture-fed heifers were rotated daily to a new paddock of 0.1
to 0.3 ha, based on available DM. Measurements included body weight
(BW), wither height (WH), and hip height (HH) taken every 2 wk. Growth
rates and projected first lactation 305 d actual milk, fat, protein, calving age,
and somatic cell count from DHI records were analyzed using ANOVA
using treatment group within year as a replicate. No differences were found
in least square treatment means of any variable averaged by year when
comparing pasture and conventionally raised heifers. It is concluded that
pregnant heifers can be reared on pasture without detrimental effects on
skeletal development, milk production, or somatic cell count.

Table 1.

Growth and lactation measure Pasture Conventional SEM P-value
ADG, kg/d 0.77 0.75 0.347 0.876
WH gain, cm/d 0.042  0.038 0.004 0.606
Mean HH gain, cm/d 0.028  0.034 0.004 0.724
Projected 305 d milk, kg 8558 8369 253 0.651
Projected 305 d fat, kg 341 328 6.1 0.255
Projected 305 d protein, kg 270 259 6.4 0.330
Calving age (mo) 23.0 23.0 024 0.926
SCC (cells/mL) 52 76 20 0.481

Key Words: pasture, body growth, milk production

M64  Antioxidant activity and blood parameters in early
weaned calves fed yeasts and fermented apple pomace. C. Rodri-
guez-Muela,* P. Mancillas-Flores, C. Arzola, D. Diaz-Plascencia, O.
Viramontes, G. Corral, A. Grado-Ahuir, and A. Ramirez-Godinez,
Universidad Autonoma de Chihuahua, Chihuahua, Meéxico.

The objective was to evaluate the effect of a yeasts inoculate and fer-
mented apple pomace in the diet on the antioxidant activity and blood
biometric. Twenty-seven calves (BW = 126.2 kg) were randomly
assigned to 3 diets. CD: 1.2 kg oat hay, 1.7 kg corn silage, and 1.2 kg
DMI.d™! protein and energy supplement; FD: CD + 12% of fermented
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apple pomace in the supplement and YD: CD + 2% of yeasts in the
supplement. Animals were fed for 98 d including a 14-d adaptation
period and were bled every 28 d. The variables evaluated were anti-
oxidant activity (AA), white cells count (WBC), hemoglobin (HM),
corpuscular volume (CV), corpuscular hemoglobin (CH) and plaques
(PQ). The data were analyzed with PROC MIXED of the SAS program
in a completely randomized design. The results are shown in Table 1. AA
in the calves of the 3 diets was reduced during the study, however, AA
at 84 d as well as WBC were higher (P < 0.05) in the calves of FD and
YD than those of CD. We concluded that the addition of the fermented
apple pomace and yeasts in the diet of early weaned calves increased
the antioxidant activity and tended to improve the immune system.

Table 1. Means of the square minimums and standard error of antioxidant activ-
ity (AA) and blood parameters (d 56 of test) in early weaned calves

CD FD YD SE
AA d 0 (mM Fe,) 15.73° 1599  1581°  +0.03
AA d 84 (mM Fe,) 15.62°  15.72°  15.71°  +0.03
WBC (10/uL) 024> 053 059 +0.09
HM (g/dL) 1145 1133 11.71°  40.05
CV (fL) 7378 63.51°  61.53>  +3.38
CH (g/dL) 31470 33290 37.02¢  +1.25
PQ (105/uL) 569 567 437 037

Different superscripts between columns indicate statistical difference (P <
0.05).

Key Words: blood parameters, antioxidant activity, yeasts

M65  Use of yeasts and fermented apple pomace in the diet of
early weaned calves. P. Mancillas-Flores,* C. Rodriguez-Muela,
C. Arzola, D. Diaz-Plascencia, A. Grado-Ahuir, O. Viramontes, A.
Flores, and A. Ramirez-Godinez, Universidad Autonoma de Chihua-
hua, Chihuahua, México.

The objective was to evaluate the effect of yeasts inoculate and fermented
apple pomace on blood mineral levels of early weaned calves diets. Twenty
7 Angus calves (PV =126.2 kg) were assigned to CD:oat hay 1.2; corn silage
1.7 and protein and energy supplement 1.2 kg DMI/d™"), FD: CD+12%
of fermented apple pomace in the supplement and YD: CD+2% of yeasts
inoculate in the supplement. The animals were fed during 98d. The variables
evaluated were DMI, ADG and Zinc (Zn), Manganese (Mn) and Copper
(Cu) in the blood serum. Data were analyzed with PROC GLM of'the SAS
program, in a completely randomized design for DMI and AVG and PROC
MIXED for minerals concentration. The results are shown in Table 1. DMI
of YD calves was greater (P < 0.05) than those of CD and FD. There was
areduction (P <0.05) of level of Zn at 84 d in calves of FD. Calves of YD
showed a greater concentration of Zn at 84 d of study (P < 0.05) than those
of CD and FD. We concluded that the yeasts inoculate in early weaned calves
diets increased significantly DMI and Cu serum concentration however
fermented apple pomace decreased Zn serum concentration.
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Table 1. Means of the square minimums and standard error of the variables
analyzed by tratment in early weaned calves

CD FD YD SE
DMI (kg/d) 4.260° 4.114° 4.711° +0.10
ADG (kg/d) 0.855° 0.816" 0.771% +0.05
Znd 1 (ppm 0.56 0.57* 0.56 +0.05
Zn d 84 (ppm) 0.52* 0.40P 0.45° +0.05
Mnd 1 (ppm) 0.41° 0.38° 0.38" +0.04
Mn d 84 (ppm) 0.40° 0.43 0.43 +0.04
Cuda 1 (ppm) 0.40° 0.44 0.42° +0.04
Cu d 84 (ppm) 0.42° 0.38P 0.53* +0.04

Different superscripts between columns indicate statistical difference (P <
0.05).

Key Words: early weaned, apple pomace, yeasts

M66 Performance and carcass traits of steers grazing annual
ryegrass supplemented with increasing levels of flaxseed. N.
Fanego'?, L. B. Pouzo>*, F. J. Santini!, J. Killefer’, and E. Pavan*!,
!Unidad Integrada Balcarce (INTA, EEA Balcarce-UNMdAP, FCA),
Balcarce, Bs. As., Argentina, 2Comision Investigaciones Cientificas,
Buenos Aires, Argentina, 3Universidad Nacional de La Plata, La Plata,
Buenos Aires, Argentina, “Consejo Nacional de Investigaciones Cienti-
ficas y Tecnologicas, Argentina, Oregon State University, Corvallis.

This study evaluated the effects of increasing flaxseed addition to corn
grain supplemented to steers grazing annual ryegrass on performance
and carcass traits and whether dietary treatment effects were affected
by animal live weight (LW). Forty-eight Angus steers were randomly
assigned to 8 treatment combinations: 2 animal weights (LIGHT and
HEAVY) and 4 dietary treatments (CNTRL = no supplement; CORN =
0.7% LW of cracked corn; LFLAX and HFLAX =CORN + 0.125% and
0.250% LW of whole flaxseed, respectively). Steers assigned to LIGHT
received their dietary treatment when the average LW reached 366 +27.3
kg (mid winter) and those assigned to HEAVY, when they reached 458
+ 42.8 kg (mid spring). Steers were managed under a daily rotational
system with no forage limitation and individually supplemented with
0.5 kg/d of wheat bran in addition to their dietary treatment. Steers were
slaughtered after 70 d on trial. Data were analyzed as a complete ran-
domized design with a 2 x 4 factorial arrangement; preplanned contrasts
were used to compare CNTRL vs. supplemented treatments, and linear
and quadratic flaxseed effects. No main factor interactions were found
(P > 0.10). Average daily gain (ADG) was greater (P < 0.01; SEM =
0.028) in LIGHT than in HEAVY (1.43 and 0.75 kg). Final LW and HCW
were greater (P <0.05) in HEAVY than in LIGHT, but subcutaneous fat
thickness (FT), carcass yield and ribeye area did not differ (P > 0.05).
Supplemented steers tended (P = 0.06) to have greater ADG (87 £ 45 g)
than CNTRL steers, but no effect was observed (P > 0.05) by increas-
ing flaxseed level. Supplementation increased (P = 0.04) FT by 1.4 +
0.68 mm, and each increment of flaxseed increased (P = 0.03) FT by
0.9 + 0.42 mm. No dietary treatment effects (P > 0.05) were observed
for final LW, HCW, carcass yield, or ribeye area. In conclusion: (a) the
different animal weights considered in the present study did not influ-
ence supplementation response; (b) with no limiting forage availability,
the main effect of energy supplementation was to increase FT; and (c)
flaxseed could be supplemented up to 0.25% of LW without negative
effects on animal performance or carcass traits.

Key Words: pasture, oil, corn
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M67  Evaluating grazing performance and forage quality dif-
ferences between AC-Saltlander green wheatgrass (Elymus hoff-
mannii) and smooth bromegrass (Bromus inermis). A. D. Iwaasa,*
H. Steppuhn, and E. Birkedal, Semiarid Prairie Agricultural Research
Centre, Agriculture and Agri-Food Canada, Swift Current, Saskatch-
ewan, Canada.

AC-Saltlander (ACS) green wheatgrass (Elymus hoffmannii) is a
Canadian perennial forage cultivar that has salinity tolerance equaling
that of tall wheatgrass. Study objective was to evaluate beef and forage
production and forage quality differences between ACS and smooth
bromegrass (SB; Bromus inermis). Seeding of the 6 paddocks (ea 1.2
ha in size) occurred in 2006 and each pasture treatment was replicated
3 times. Paddocks were grazed by Angus yearling steers (308 + 10 kg)
when the grasses were at the bloom to heading stage at a stocking rate
of2.0 AU ha!. Forage and gazing data were collected over 4 production
years (2008 to 2011). No interactions (P> 0.10) were observed, thus only
significant main effects were presented. Available biomass production at
time of grazing and peak biomass production did not differ (P > 0.10)
between pasture treatments. However, peak forage biomass produc-
tion for ACS was numerically higher than SB in 2008, 2009 and 2010.
Percent organic matter digestibility (OMD), NDF, ADF, CP, Ca and P
differed (P < 0.01) among years which was expected due to changing
environmental growing conditions. Percent forage OMD values (mean
+ SE) were higher (P < 0.01) for SB versus ACS and were 60.8 versus
57.6 £ 0.48, respectively. Average daily gains, total livestock produc-
tion and number of grazing days did not differ (P >0.10) between ACS
versus SB, and the values were 1.32 and 1.14 £ 0.12 kg d "', 87.9 and
87.8+ 1.9kgha!, and 53.2 and 46.8 + 5.8 d ha™!, respectively. Beef
cattle grazing performance and forage qualities were generally similar
between ACS and SB. Throughout the entire study differences in overall
system performance of the 2 grasses were not observed.

Key Words: AC-Saltlander green wheatgrass, smooth bromegrass,
grazing

M68  Continuous versus rotational stocking of rye and rye-
grass pastures at different stocking rates and forage allowance.
F. Rouquette Jr.,* J. Kerby, G. Nimr, and K. Norman, Texas AgriLife
Research and Extension Center, Overton.

Stocking strategies are implemented for cool-season annual grass pas-
tures to enhance efficiency of gains per animal and per unit land area.
A 7-year stocking study with 482 steers and heifers quantified ADG
and gain/ha using stocking methods (MTH) of continuous (CONT) vs.
an 8-paddock rotational (ROTN) system on Maton rye (Secale cereale
L.) plus TAM-90 annual ryegrass (Lolium multiflorum Lam.) pastures
at different fixed stocking rates (STK). Two replicate pastures of MTH
x STK each with 6 to 8 270-kg fall-weaned calves were stocked from
late Dec to mid-May each year at the Texas AgriLife Research Center
at Overton. The 8-paddock ROTN system consisted of a 2 d graze and
14-d deferment cycle with forage mass measurements pre- and post-
graze. The ADG ranged from 1.38 kg/d on low STK to 0.23 kg/d on
high STK, and was affected (P <0.01) by year, STK, year x STK, year
x MTH, and at P = 0.07 for STK x MTH. Only at one STK in each of
3 years and when forage allowance (FORG) was <0.80 kg forage DM
per kg body weight was ADG affected (P < 0.01) by MTH. At low
STK with FORG >1.0, MTH had no affect on ADG. Gain per ha was
affected (P < 0.01) by year, STK, and year x STK, and ranged from
1206 kg/ha for medium STK to 389 kg/ha for high STK. Gain per ha
was maximum at the medium to medium-high STK. With the nutri-
tive value of rye plus ryegrass, there were no biological nor economic
advantages to using an 8-paddock ROTN system compared with CONT
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stocking. Although forage DM tended to be increased on ROTN pastures
due to the 14-d deferment, gains were not enhanced. Stocking rate and
resultant decreased forage DM and FORG affected ADG and gain/ha
each year, thus, STK should be the primary consideration for stocking
strategies and management.

Key Words: stocking rate, rotational stocking, ryegrass

M69 Improving calf performance by extending the grazing
season with warm season grasses and brassica forages. S. J. Filley*
and J. Hunter, Oregon State University, Corvallis.

The objectives of this experiment were to determine whether grazing
cow-calf pairs on warm season grasses and brassica pastures would
extend the grazing season by providing high quality forage into the
late summer and improve calf weaning weight. Treatments were pas-
ture type; extended season pasture (EXT), a new planting mixture of
sorghum x Sudangrass (Sorghum bicolor (L.) Moench) and brassica
forages (Brassica and Raphanus species), and control pasture (CON),
an existing field of cool season forage (Festuca and Lolium species plus
Trifolium repens and subterraneum). Thirty cow-calf pairs (cows with 6
mo old steer calves) were stratified by calf weight and assigned to treat-
ments randomly. Each pasture type was divided into 3, 2-ha paddocks
(replicates of experimental unit) and grazed with 5 cow-calf pairs until
late summer weaning. Data were analyzed by ANOVA as a randomized
design. Cool spring weather at planting (May 14, 2010) slowed EXT
establishment and growth so that grazing was delayed until mid-August,
allowing for only a 14-d grazing period. Prussic acid and nitrate screen-
ing tests were conducted, and forages were determined to be safe to
graze. Forage yield of EXT tended (P = 0.06) to be lower than that of
CON (4,972 and 7,642 kg/ha, respectively; SEM =+ 746.8). In contrast,
CP (10.3% and 6.7%; SEM = 0.839) and TDN (69% and 56%; SEM +
2.86) of pasture plants sampled randomly were higher (P < 0.04) for
EXT compared with CON, respectively. Calf weaning weights (205-d
adjusted) were not different (P = 0.21) between EXT and CON (288.1
and 305.0 kg, respectively; SEM + 9.36). In year 2, planting strategy
for EXT was adjusted to delay seeding until soil temperature reached
16°C (June 15,2011). However, growing conditions were again less than
optimal, pasture was not sufficient for grazing, and no additional data
were obtained. Early establishment of warm season forages in western
Oregon can be severely affected by weather, making it difficult to graze
cows with February—March born calves for the purpose of improving
late summer weaning weights. Strategies that include grazing cow-calf
pairs that are to be weaned in the fall may be more advantageous.

Key Words: brassica, sorghum, weaning weight

M70  Beef steer performance when grazing native warm season
grasses. H. T. Boland'?, B. J. Rude*?, J. A. Martin’, S. K. Riffell?,
and L. W. Burger Jt.3, ! Prairie Research Unit, Mississippi Agricultural
and Forestry Experiment Station, Prairie, *Department of Animal
and Dairy Sciences, Mississippi State University, Mississippi State,
3Department of Wildlife, Fisheries and Aquaculture, Mississippi State
University, Mississippi State.

Use of native warm-season grasses (NWSG) in forage systems may
maintain, or improve, animal performance while providing vital
ecosystem services. The drought tolerance, low fertilizer needs, high
production, and nutritive value of NWSG suggest they could provide
a valuable forage base for cattle producers in the south. Also, NWSG
provide superior wildlife habitat compared with non-native forages such
as Bermudagrass (Cynodon dactylon). The objective of this study is to
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evaluate the productivity of forage systems for beef cattle production that
integrate NWSG. Three forage treatments were evaluated: Indiangrass
(Sorghastrum nutans) monocultures (IND); mixed specie pastures of
Big Bluestem (Andropogon gerardii), Little Bluestem (Schizachyrium
scoparium), and Indiangrass (MIX); and Common Bermudagrass (BG)
which is a typical summer forage of the region. Site preparation began in
spring 2008 and forages were planted in spring 2009. Grazing began in
May 2011, with 225 British-crossbred beef steers (IBW 237 kg + 1.5).
Nine pastures were used (3 per treatment) ranging in size from 7 to 11
ha. Pastures were stocked at 2.7 steers/ha and continuously grazed. Cattle
were weighed every 28 d and remained on pasture for 110 d. Selected
cattle wore activity monitors (IceTag, v 2.004) to measure grazing
behavior. Data were analyzed using PROC MIXED of SAS (SAS Inst.,
Cary, NC) and a significance level of a < 0.05 was used, with trends
defined at 0.10 > a > 0.05. Average daily gain (ADG) of steers did not
differ between treatments during periods, d 1-28, 5684, or 84-110.
However, during the peak of the season (d 28—-56), ADG was greater (P
<0.02) in IND (1.1 kg) and MIX (0.9 kg) than BG (0.64 kg). Overall
season ADG tended (P < 0.10) to be greater for IND (0.6 kg) and MIX
(0.6 kg) than BG (0.4 kg). Percent of the day that animals spent grazing
(IND 45%, MIX 45%, BG 46%), lying down (IND 41%, MIX 40%, BG
38%), or standing still (IND 13%, MIX 13%, BG 14%) did not differ
within period or overall during the season. Time spent walking did differ
between treatments with IND steers walking less (1.6%, P < 0.05) than
BG (2.3%) or MIX (2.2%) steers. These NWSG show promise for use
in beef grazing systems in Mississippi.

Key Words: native warm season grass, forage systems, grazing behavior

M71 Animal performance on pastures managed at two forage
heights to produce grass finished beef. M. J. Baker*!, M. L. Thon-
ney', L. O. Tedeschi?, G. Jacimovski', and L. M. Furman', 'Cornell
University, Ithaca, NY, *Texas A&M University, College Station.

The animal benefits of management intensive grazing (MIG) are well
documented but little is known about managing pastures using the tall
grass grazing (TGG) principle. The purpose of this experiment was to
evaluate animal performance on pastures managed using either MIG
or TGG. Sixteen Angus steers (n = 10, BW =371 + 15 kg) and heif-
ers (n =6, BW =317 £ 15 kg) were assembled from 2 farms (8 per
farm). The cattle were blocked by sex and randomly assigned to MIG
or TGG (treatments) based on projected adjusted final BW (AFBW)
computed from frame score. Land area required was computed based
on average BW, 2 d rotation, 60 d rest period, an estimated forage yield
of 183 kg/ha/rotation, and a DMI of 2.5% of BW. Before animals were
rotated, forage height was measured on both paddocks. Forage was
sampled to approximate the plants cattle grazed. Statistical analyses
were conducted assuming farm as a random factor; treatment and sex
were assumed to be fixed effects. The initial BW was used as covariate.
No interactions were significant (P > 0.10) and were removed. Cattle
were placed on MIG and TG when forage was 4.24 + 0.08 cm and 7.43
+ 1.95 cm, respectively. There were no treatment effects (P > 0.05)
for AFBW, initial BW, final BW, 64 d ADG or 64 to 135 d ADG. The
ADG was greater (P = 0.0067) for MIG compared with TGG from 64
to 135 d (0.90 £ 0.09 vs. 0.54 + 0.07 kg, respectively). Cumulative
ADG (165 d) was greater (P = 0.0197) for MIG compared with TGG
(0.95 £ 0.08 vs. 0.79 + 0.07 kg, respectively). Body condition score
was higher (P = 0.0089) for MIG compared with TG (7.7 £ 0.13 vs.
7.0 = 0.21, respectively). There were no treatment effects (P > 0.05)
for forage NDF, CP, ME or forage composition. However MIG tended
(P=0.0632) to produce higher proportion of grass (86.0 +2.2%) com-
pared with TGG (71.0 = 7.4%) and a lower (P = 0.0743) proportion
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of weed (8.5 + 1.7% vs 22.5 + 7.2%, respectively). It is likely that the
MIG cattle consumed more DM compared with TGG, but the residual
forage height between MIG and TGG (0.24 £ 0.11 vs. 0.49 £ 0.12 cm,
respectively) was not significant (P =0.1778). While TGG forage was
of similar quality to MIG animal performance was reduced, perhaps
due to reduced DMI.

Key Words: beef, pasture, finishing

M72  Nutritive value of plants and milk production from cross-
breed cows grazing Tanzania guinea grass subjected to rotational
stocking managements. M. L. P. Lima*!, F. F. Simili', A. Giaco-
mini%, C. C. P. Paz', L. C. Roma Jr.!, and E. G. Ribeiro?, 'SA4 Agencia
Paulista de Tecnologia dos Agronegocios APTA, Ribeirao Preto, Sao
Paulo, Brazil, *Instituto de Zootecnia, Nova Odessa, Sao Paulo, Brazil.

Managements for grazing strategies can promote change in the sward
structure and can affect nutritive value and animal production in grazing
system. The objectives were to evaluate the crude protein (CP) and neutral
detergent fiber (NDF) and milk yield from crossbred cows grazing Tanza-
nia guinea grass (Panicum maximum Jacq. cv. Tanzania) and the stocking
rate, subjected to rotational stocking managements. The 2 treatments were
grazing when swards height was 70 cm or growing fixed period of 30
d, according to a randomized complete block design. The 16 paddocks
with 4,000 m? were evaluated during spring, summer and fall (5 grazing
cycles). The pre-grazing samples of plants and leaves were analyzed for
CP and NDF. Eight cows, per treatments, were used for milk production
evaluations, in a randomized complete block design. The concentrate
supplementation was 4 kg/cow/day. The data were analyzed using the
Proc Mixed Procedure of SAS. Interactions between treatments and graz-
ing cycles for CP in forage mass and leaves (P < 0.001) were observed.
The average for CP was 12.6% for grazing when swards height was 70
cm. The grazing cycles affected (P = 0.014) the CP for the fixed period
of 30 d treatment. The average of CP was 8.6% for the 1st cycle and end
9.6% for the last cycle (fall). During the summer, the CP was 13.16% for
leaves. NDF of leaves was higher (P = 0.006) for growing fixed period
of 30 d (75.3%) compared with swards height was 70 cm (72.3%). No
effect on milk yield and milk composition was found. The average were
19.83 and 18.56 kg/cow/day for 3.5% fat corrected milk, 3.19 and 3.14%
of fat; 3.02 and 2.99% of protein; 4.46 and 4.37% of lactose for grazing
when swards height was 70 cm or for fixed period of 30 d, respectively.
The stocking rate was higher (P = 0.0456) for the fixed period of 30 d
treatment (6.18/ha) compared with grazing when swards height was 70
cm (5.76/ha). The management based on growing fixed period of 30 d
can affect the nutritive value of pasture and the stocking rate but do not
affect the milk production from cows supplemented with concentrate.

Key Words: milk components, Panicum maximum, sward height

M73  Sward structural characteristics, herbage accumulation
of Tanzania guinea grass subjected to rotational stocking manage-
ments. M. L. P. Lima*!, F. F. Simili!, A. Giacomini2, C. C. P. Paz!, L.
C.Roma Jr!, and E. G. Ribeiro?, /S44 Agencia Paulista de Tecnologia
dos Agronegocios APTA, Ribeirao Preto, Sao Paulo Brazil, 2Instituto
de Zootecnia, Nova Odessa, Sao Paulo, Brazil.

Managements for grazing strategies promote change in sward struc-
ture and can affect herbage accumulation. The objectives of this study
were to evaluate the plants structural characteristics, the production
and the herbage accumulation in pasture of Tanzania guinea grass
(Panicum maximum Jacq. cv. Tanzania) subjected to rotational stocking
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managements. The 2 treatments were grazing when swards height was
70 cm or growing fixed period of 30 d for each grazing cycle, according
to a randomized complete block design. The 16 paddocks with 4,000 m2
were evaluated during spring, summer and fall, for 5 grazing cycles. The
height of plants was compared. The forage mass was evaluated before
and after grazing time and the herbage accumulation. The morphological
composition of plant (leaves, stem and dead material), the interception
of the incident light (LI) and the leaf area index (LAI) were evaluated
in pre-grazing samples. The data were analyzed using the Proc Mixed
Procedure of SAS. No influence of treatments was found for post-grazing
mass and herbage accumulation. The height of plants was 20% higher
(P =0.0014) and the forage mass was higher (P = 0.0034) for the fixed
growing period of 30 d treatments. In pre-grazing samples, the leaves
(P =0.00429), stem (P =0.0131), dead material (P =0.0106), LI (P =
0.0071) and LAI (P = 0.023) were higher for the fixed growing period
of 30 d treatment. The results for forage mass were 2508 and 3317 kg/
ha; the leaves mass were 1527 and 1790 kg/ha; the stem mass were 699
and 984 kg/ha; the dead material were 282 and 472 kg/ha; the IL were
97 and 91% and the LAI were 4.5 and 5.2, for grazing when swards
height was 70 cm and the growing fixed period of 30 d, respectively.
The fixed period of 30 d for each grazing cycle improved the forage
production and change characteristics in sward.

Key Words: grazing management, Panicum maximum, sward height

M74  Simulation of the effect of stocking rate on forage har-
vest efficiency under New Zealand intensive grazing systems. P.
Gregorini*!, A. J. Romera', J. R. Galli?, P. C. Beukes', and H. H.
Fernandez?®, 'DairyNZ, Hamilton, New Zealand, *Facultad de Cien-
cias Agrarias, Universidad Nacional de Rosario, Rosario, Santa Fe,
Argentina, 3Instituto Nacional de Tecnologia Agropecuaria, Balcarce,
Buenos Aires, Argentina.

Long-term experiments comparing the effect of stocking rates (SR) on
forage harvest efficiencies (FHE) in dairy grazing systems are costly and
time consuming; however, this can be facilitated by the use of simulation
models. The objective of this work was to explore the effect of SR on
FHE using DairyNZ Whole Farm Model (WFM). The WFM is a farm-
scale computer model that includes a mechanistic model of a dairy cow
and a climate driven pasture growth model, which interact with a grazing
behavior model to mechanistically and dynamically determine FHE
(proportion of forage consumed [FC] by cows related to the net forage
produced [NFP] by pasture). An average, pasture-based New Zealand
farm (forage base: 80% Lolium perenne and 20% Trifolium repens;
cow: Holstein-Friesian crossbreed, 450 kg liveweight and 270 d in milk)
was simulated using 7 SR (treatments) and over 3 series of 3 different
(e.g., rain, temperature, solar radiation and potential evapotranspira-
tion) climate years (replicates). Resulting variables of the simulation,
NFP (ton DM/ha/year) and FC (tonnes DM/ha/year) were analyzed by
regression analysis. Then FHE was estimated as FC/NFP. Results of the
simulations (Table 1) demonstrated a significantly (P < 0.001) positive
relationship between SR and the output variables (NFP, FC and FHE),
which are concomitant with experimental results (Macdonald et al.,
2008 J. Dairy Sci.). Simulation modeling allows examination of costly
experimental frameworks and outcomes under pastoral production
systems, providing useful information for researchers and farmers in a
relatively short period of time and at low cost. This study indicates that
under the simulated conditions, increments in SR will lead to greater
NFP and FC, and consequently a greater FHE.
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Table 1. Effect of stocking rate (SR) on net forage production (NFP), forage
consumed (FC), and forage harvest efficiency (FHE)

NFP (t of DM/ha/yr)  FC (t/ha/yr) FHE
SR (cows/ha/yr) Mean SD Mean SD Mean SD
2.0 18.4 0.88 10.5 021 057 0.146
2.5 18.6 0.66 124 021 0.67 0.129
3.0 18.8 0.47 139 033 074 0.030
35 19.0 0.52 145 056 077  0.207
4.0 19.4 0.56 155 052 080 0.041
4.5 19.9 0.69 158 0.60 0.80 0.048
5.0 20.0 0.59 158  0.68 0.79 0.086
P-value <0.001 <0.001 <0.001
SE 547 426 0.01
Intercept 17.2 176 0.03
Linear coefficient 533 6.61 0.35
Quadratic coefficient -697 —0.04
R? adjusted 0.48 0.95 0.97

Key Words: modelling, forage produced and consumed, grazing
management

M75 Nitrogen fertilizer management to improve forage pro-
duction in south-central Vietnam. K. C. McRoberts!, D. Parsons?,
J. H. Cherney', Q. M. Ketterings!, and D. J. R. Cherney*!, /Cornell
University, Ithaca, NY, ZUniversity of Tasmania, Hobart, Tasmania,

Australia.

The objective of this field trial was to assess the effect of nitrogen (N)
fertilization from composted cattle manure and urea on forage yield in
tropical sandy soils (organic matter < 1%). Brachiaria ‘Mulato II” was
established in summer 2010 on 6 farms in Binh Dinh Province of south-
central Vietnam. Experimental design was a randomized complete block
with 5 levels of manure N (0, 40, 80, 120, 240 kg N/ha/yr) and 3 levels
of urea N (0, 60, and 120 kg N/ha/yr) applied in 6 split applications at
2 mo intervals. Canopy height, maximum height, live tiller count, and
dry matter (DM) yield were measured monthly (n=830). DM yield data
through January 2012 were log-transformed and analyzed using a linear
mixed model (REML) in JMP Pro 9.0.2. Coefficient of determination
was 0.78. Fixed effects included urea (P < 0.0001), manure (P = 0.8387),
and their interaction (P = 0.0994), as well as additional covariates (pre-
experiment soil pH, month, and plant count). Random effects included
block (52.4% residual variance) and block x treatment (4.1%). Mean
differences were evaluated using Tukey’s test. Urea levels 60 (18 mt/ha/
yr; 95% CI[11.3, 28.6]) and 120 (18.5; [11.6, 29.4]) were significantly
higher than level 0 (14.7; [9.2, 23.4]). In the urea x manure interaction,
120 x 240 (21; [13.2, 33.5]) and 60 x 40 (20.9; [13.1, 33.3]) treatment
combinations were significantly higher than 0 x 120 (14.1; [8.8, 22.4]).
Urea significantly affects yield. Manure X urea interaction plot suggests
positive yield response for urea level 120 at increasing levels of manure.
Yield response to urea level 60 across manure levels suggests net N
immobilization when the C:N ratio is high. Yield response to manure
was absent without urea. Model results for tiller count response were
similar to the yield model. Preliminary results suggest that high forage
yield requires sufficient inorganic N, and organic matter in composted
manure may decrease N available for plant uptake. Future field trial
priorities include continued field data collection and assessment of
forage nutritive value and soil fertility changes over time. N fertilization
recommendations will be developed and disseminated to farmers and
educators in the study region.

Key Words: tropical forage yield, nitrogen, manure
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M76 Anatomy and histochemistry of lignin in Festulolium and
its progenitors. J. M. Vargas-Romero!, H. A. Zavaleta-Mancera?, S. S.
Gonzalez-Mufioz*?, J. Burguefio-Ferreira®, M. Meneses-Mayo?, and B.
Alarcén-Zafiga®, ' Universidad Auténoma Metropolitana-Iztapalapa,
México D.F, México, *Colegio de Postgraduados, Montecillo, Estado
de México, México, SCIMMYT, Estado de México, México, *Universi-
dad Autonoma Chapingo, Chapingo, Estado de México, México.

The objective of this study was to evaluate the lignified tissue distribu-
tion in Festulolium and its progenitors. Festuca arundinacea Schreb,
Lolium perenne L. and Festulolium sp. (F. arundinacea * L. perenne)
were cultivated in a greenhouse. At 22 d after sowing mature leaves from
the 3 species were studied for anatomy, lignin histochemistry and NDF
and ADF content by light microscopy, scanning electron microscopy,
phloroglucinol staining and the Van Soest method. The cross sectional
area of protoxylem and metaxylem of the central vein, number of bul-
liform cells, number and distance between vascular bundles, stomata
and epidermal hair density were measured. The relative lignin content
(%) was estimated measuring the cross sectional area or the lignified
cellular components/total leaf area with the software Motic Images Plus
2.0. The data were statistically analyzed with SAS using the genmod-zero
inflated Poisson method of the observed and residuals data. The number
of vascular bundles did not show differences among species but it related
significantly with the epidermal hair density. The adaxial stomata density
was related inversely with the metaxylem size; in contrast the abaxial
stomata density showed a positive relation with the protoxylem, but
there were no differences among species. The distance between veins,
associated with the photosynthetic mesophyll, was directly proportional
with the NDF and inversely with ADF, behaving differentially among
species. There was more lignin in Festuca than in the other species,
particularly in the abaxial and adaxial epidermis, subepidermal fibers,
vascular bundle sheath, marginal fibers, metaxylem vessels and fibers.
Lolium showed lignin only in the metaxylem of veins. Festulolium
inherited from Festuca large vascular bundles but less lignified, and from
Lolium the absence of lignin in epidermis, margin and vascular bundle
sheath. These characters confer a greater robustness to Festulolium in
its architecture but with less lignin and greater digestibility.

Key Words: Festulolium, anatomy, lignin

M77 The n-alkane technique provides a reliable estimate of
fescue and clover composition in mixed forages. N. Vargas Jurado,*
A. E. Tanner, S. R. Blevins, H. M. McNair, and R. M. Lewis, Virginia
Polytechnic Institute and State University, Blacksburg.

N-alkanes are saturated hydrocarbons found in the cuticular wax of
plants. Because patterns of n-alkanes differ among plants, they can be
used to define the dietary composition of grazing herbivores. N-alkanes
are extracted by saponification, with concentrations determined by
gas chromatography. Methodological differences, including operator
expertise, may contribute to variability in the technique’s reliability.
Our objectives were to determine: (i) the reliability of estimating the
composition of a 2-plant mixture using n-alkanes, and (ii) the extent
within and between operator variability affects those estimates. Pure
and 2-plant mixtures of red clover and fescue were prepared; the
mixtures contained 10 to 90%, at 10% increments of each plant. Two
operators, one experienced and one novice, performed 2 extractions
of each mixture. For the 4 extractions, concentrations of C,7, Cyq,
C3; and Cs3, as plant markers, and C,, and Csy, as internal standards,
were determined. The compositions of the 9 mixtures were estimated
using nonnegative least squares. Reliability was assessed by regress-
ing actual on estimated fescue contents, testing the hypothesis that the
slope equaled unity. Operator differences were tested with ANOVA.
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Across extractions, mean concentrations of C,7, Cy9, C3; and Cs3 were
28.0 £ 1.5, 116.8 £ 6.7, 168.5 + 5.9 and 45.6 + 1.5 mg/kg for fescue,
and 19.6 £ 1.5, 284.6 + 6.7, 35.6 £ 5.9 and 8.6 £+ 1.5 mg/kg for red
clover, respectively. The 3 longer chain n-alkanes provided greater
discrimination between the plants. Within operator, concentrations of
C,7 and C,y differed between extractions (P < 0.05). Between operators,
only concentrations of internal standards differed (C,,, P = 0.02; Cyy,
P =0.01), likely due to differences in the standard solutions used. For
the experienced operator, the slopes were 0.98 + 0.03 and 0.98 + 0.01.
For the novice operator, the slopes were 0.83 + 0.08 and 0.97 + 0.04.
None of the slopes differed from unity, although predictions based on
the first extraction of the novice operator were less consistent. Clearly,
with training, the n-alkane methodology provides reliable estimates of
the composition of plant mixtures.

Key Words: n-alkanes, forage composition, reliable estimate

M78  Assessment of stockpiling methods to increase late summer
and early fall forage biomass. A. L. Hickman,* A. O. Abaye, B. F.
Tracy, C. D. Teutsch, and D. A. Fiske, Virginia Polytechnic Institute
and State University, Blacksburg.

In Virginia, tall fescue can be found on more than 4 million acres as
hay and pastureland. Management programs to optimize stockpiled
tall fescue can potentially increase livestock productivity in Virginia
and throughout the region. Prior to making a decision on stockpiling,
the producer needs to consider the need for high quality forage. This
includes the time of greater forage needs, number, and production level
of animals. The objective of this study was to assess the effect of summer
stockpiling endophyte-infected Kentucky 31 tall fescue on biomass and
nutritive value of tall fescue forage. The experiment consists of 4 treat-
ments each replicated 6 times in a split plot design. The 4 treatments
were 2 nitrogen application timing, legume inclusion, and control. Each
of the 4 treatments was divided into a cut and a no cut treatment. The
cutting treatment consisted of a single cutting taken in May. Nitrogen
in the form of urea was applied in March (before the cutting) to one
nitrogen application timing treatment and in May (after the cutting) to
the other nitrogen application timing treatment at the rate of 56.04 kg/
ha. The extent of clover establishment was dependent on the amount of
tall fescue residue present at the time of frost seeding. Yield and nutri-
tive value results were analyzed using the glimmix procedure in SAS
statistical analysis software. Significance was determined at a level of
a = 0.05 and responses for significant effects were separated using the
Tukey-Kramer grouping of least squares means. Initial results indicate
no biomass yield differences between fertilization treatments (P =
0.3556) or cutting treatments (P = 0.8510). However, some differences
in the nutritive value of the stockpiled fescue were observed between
the cut and no cut treatments for acid detergent fiber (P < 0.0001),
neutral detergent fiber (P < 0.0001), and crude protein (P = 0.0022).
Additionally, effect of fertilization treatment on nutritive value was not
evident for acid detergent fiber (P = 0.1199), neutral detergent fiber (P
=0.5637), or crude protein (P = 0.1488). The same experiment will be
repeated during the 2012 growing season.

Key Words: tall fescue, summer stockpile, forage
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M79  Soil nutrients in tall fescue (Festuca arundinacea 1.) pad-
docks managed under different outdoor hog systems. S. Pietrose-
moli*! and J. T. Green?, 'Animal Science Department, North Carolina
State University, Raleigh, °Crop Science Department, North Carolina
State University, Raleigh.

To evaluate the effects of outdoor hog management systems (MS) on
soil nutrients, nine 0.16-ha tall fescue paddocks were established at
the Center for Environmental Farming System (Goldsboro, NC). The
12-wk-long experiment was conducted twice (Dec 2010 - Mar 2011,
and May - Aug 2011). The stocking rate was equivalent to 49 wean-
finish hogs/ha. Hogs (23.4 + 0.6 and 84.8 + 1.12 initial and final weight,
respectively) had ad libitum access to shelter, water and a concentrated
feed (16% CP). Animals were managed under 3 systems: continuous (C),
rotational (R) and strip (S). In C, hogs had access to the whole paddock
area. In R, the paddocks were divided into 9 sections and the central
section where shelter and water were located considered a heavy use
area (HUA); hogs had permanent access to the HUA and were moved
weekly to one of the other 8 sections where feed was provided; after
the first 8 weeks, animals had access to the HUA + 2 sections. In S, the
paddocks were divided into 8 strips and shelter, water and feed were
moved with the animals once a week; after the first 8 weeks, animals
were moved to 2 strips on a weekly basis. Soil samples were hand probe
collected on 2 dates: before (Dec 2010) and after (Aug 2011) hogs, and
at 2 depths (0—15 cm; D1) and (15-30 cm; D2). Paddocks were divided
into 9 sections, and 12 core samples per depth were randomly collected
within each section and composited. A composite sample per paddock
was analyzed for nitrate concentration. The experimental design was a
randomized complete block with 3 field replicates. Data were analyzed
using the PROC MIXED procedure of SAS and included MS and depth
as main effects. The MS affected concentrations of P, K, Mn, Zn, Cu (P <
0.05) and NO; (P < 0.09). Higher (P < 0.05) concentrations of nutrients
were observed in D1. According to the conditions of this experiment,
lower soil nutrient contents were observed in the paddocks managed
under the rotational compared with the continuous system.

Table 1. Soil nutrients (mg/dm?) in tall fescue paddocks under 3 outdoor hogs
managing systems (C, R, S!) and 2 depths (D1 and D2)

C R S D1 D2
P 49.02 4020 39.6° 50.4° 35.4b
K 97.6° 78.7° 78.5b 113.3 56.60
Ca 643 650.5 655.5 654.5 644.8
Mg 151 155.9 157.9 151.8 158.1
S 14.4 14.4 13.4 15.6 12.5
Mn 475 41.0° 46.3 46.4 435
Zn 420 3.4b 3.82b 4.6 3.0°
Cu 1.8 1.6 1.7%b 2.0° 1.5°
Na 23.1 26.1 25.6 26.8 23.0
NO;?2 21.8¢ 16.94 18.1¢4d 25.2¢ 12.84

Means with different letters differ (a, b: P <0.05; ¢, d: P <0.09).
IC, R, S values averaged over depths.
2Composite sample/paddock.

Key Words: outdoor swine, soil nutrients, Festuca arundinacea
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M80  Effect of outdoor swine management systems on tall fescue
(Festuca arundinacea L.) ground cover and animal performance.
S. Pietrosemoli*! and J. T. Green?, 'Animal Science Department,
North Carolina State University, Raleigh, °Crop Science Department,
North Carolina State University, Raleigh.

During 2 seasons (S; December 2010-March 2011 = S1, and May—
August 2011 = S2), the ground cover (GC) of'tall fescue paddocks (0.16
ha) was recorded weekly for 12 wk at the Center for Environmental
Farming Systems (Goldsboro, NC), to evaluate the effects of 3 outdoor
hogs management systems (MS). The stocking rate (8 pigs/plot) was
equivalent to 49 weaning-finishing hogs/ha. Initial and final (avg 23.3
+ 1 and 84.8 £ 1 kg, respectively) animal weights were recorded and
daily weight gain (DWG) was calculated. The MS evaluated were:
continuous (hogs had permanent access to the entire paddock [MS1]),
rotational (hogs had permanent access to 1/9 of the area considered as
a heavy use area, and were rotated to another 1/9 section on a weekly
basis (wk 1-8) or to 2/9 sections (wk 8—12) [MS2]) and strip grazing
(hogs had access to 1/8 of the paddock (wk 1-8) or to 2/8 sections (wk
8-12) [MS3]). Animals had ad libitum access to shelter, water and feed
(16% CP). Intake averaged 1.96 kg/pig/d. A modified step point method
was employed to estimate live vegetation (LV), vegetation residue (VR)
and bare soil (BS). The GC was defined by GC = LV+VR. The experi-
mental design was a randomized complete block with 3 field replicates
(REP). The LV, BS and GC data were log(x+1) transformed whereas
the equation ((x+1)/100)"? was used for VR. After pigs removal data
(wk 12) were analyzed using PROC MIXED of SAS v 9.2, following
a mixed linear model including MS, S and MS*S as fixed effects, and
REP and REP*MS as random effects. For DWG, initial weight and sex
condition (female or castrate) were used as covariates. Under the condi-
tions of this experiment GC, its components or DWG did not differ (P>
0.05) among management systems. Season affected the variables under
evaluation with the exception of DWG.

Table 1. Ground cover (%) of tall fescue paddocks and DWG (kg/pig) under
3 outdoor hogs managing systems (MS 1, MS2, MS3) during 2 seasons (S1
and S2)

MS1 MS2 MS3 SE
LV 62.4 69.8 69.8 3.1
VR 4.6 2.6 4.4 1.1
BS 31.9 28.3 25.8 2.9
GC 67.5 72.4 74.3 2.5
DWG 0.7 0.8 0.7 0.02
S1 S2 SE
LV 58.8° 76* 3.1
VR 6.7* 1.0 1.0
BS 33.9% 23.5P 2.4
GC 65.5° 77* 2.5
DWG 0.7 0.8 0.02

a,b: Means with different letters differ (P < 0.05).

Key Words: outdoor swine, ground cover, Festuca arundinacea
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M81  Effect of outdoor swine management systems on the
botanical composition of tall fescue (Festuca arundinacea) pad-
docks. S. Pietrosemoli*!, J.-M. Luginbuhl?, and J. T. Green?, /Animal
Science Department, North Carolina State University, Raleigh, *Crop
Science Department, North Carolina State University, Raleigh.

An experiment was performed at the Center for Environmental Farming
Systems (Goldsboro, NC) to compare the botanical composition (BC) of
tall fescue paddocks under 3 outdoor swine management systems. The
systems consisted of Continuous (C; hogs had access to the entire paddock
during the length of the evaluation), Rotational (R; the paddocks were
divided into 9 sections with the central section used as a heavy use area
[HUA]); hogs had permanent access to the HUA and were moved weekly
to one of the other 8 sections), and strip grazing (S; the paddocks were
divided into 8 strips, and the hogs were moved once a week with shelters,
feeders and drinkers). Nine 0.16-ha tall fescue paddocks were managed
with a stocking rate equivalent of 49 weaning-finishing hogs/ha for 12
weeks during 2 periods: winter 2010-2011 and summer 2011 (S2011).
Hogs had ad libitum access to feed (16%CP) and water and free-choice
access to shelter. One week after hog removal in S2011, the botanical com-
position of the paddocks (tall fescue, broadleaf weeds and other grasses)
was estimated using the visual estimation (VE) and the dry weight rank
(DWR) methods. Paddocks were divided into 9 sections, and 5 quadrats
(0.25 m?) were randomly thrown into each section for the DWR, and the
VE of each section was also estimated. The experimental design was a
complete randomized block with 3 field replicates. Data were analyzed
using Proc Mixed of SAS 9.2 and repetition, treatment x repetition, method
x treatment, and method X repetition were included as random effects.
No statistical differences (P > 0.05) were observed among management
systems nor methods of botanical composition estimation. Tall fescue was
the main component of the pasture (64.97%), followed by other grasses
(29.82%) and broadleaf weeds (4.13%). Crabgrass (Digitaria sanguinalis)
was the most frequently observed grass, while ragweed (Ambrosia artemisi-
folia) was the most prominent broadleaf weed. The 3 management systems
under evaluation had no impact on the botanical composition components
of'tall fescue paddocks. In addition, similar botanical composition results
were obtained using the VE or the DWR methods.

Key Words: outdoor swine, botanical composition, Festuca arundinacea

MS82  Endophyte-infected fescue seed causes constriction of the
palmar and uterine arteries in pregnant mares. K. J. McDowell,*
M. A. Stickney, E. Delaney, and D. A. Hestad, University of Kentucky,
Lexington.

Pregnant mares grazing endophyte-infected (E+) tall fescue may incur
problems in late pregnancy such as extended gestation, thickened
placenta, decreased prolactin secretion and agalactia. One hallmark of
E+ fescue consumption in cattle is vasoconstriction, and we previously
demonstrated that it also caused a marked constriction of the palmar
artery in nonpregnant horses. The purpose of this experiment was to
determine if consumption of E+ tall fescue seed caused constriction of
the palmar and uterine arteries in pregnant mares, and if it altered the
combined uterine/placental thickness (CUPT). Pregnant mares (n = 23)
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at 276 +4.79 (mean + SE) days gestation were used in an experiment
that was divided into 3 periods (P) of 1-week each. During P1, all mares
received E- fescue seed, while during P2, 11 mares received E- seed and
12 mares received E+ seed. During P3, all mares once again received
E- seed. Seed, averaging 6.5 ppm ergovaline + ergovalinine, was mixed
with the daily grain ration in twice/day feedings such that each day mares
received seed at 0.2% body weight. Three times per week during P1 and
P2 the left palmar and uterine arteries of each mare were scanned via
Doppler ultrasonography, and CUPT near the cervical star was measured.
The same measurements were taken again on the last day of P3. Blood
samples were taken 3 times per week throughout the study to measure
hormone concentrations. When P2 was compared to P1, mares consum-
ing E+ fescue seed, but not E- seed, had reduced diameters of the palmar
(P=0.0001) and uterine (P < 0.0174) arteries. However, there were no
period or treatment differences in the CUPT measurements. Prolactin
was lower (P =0.0009) in P2 vs P1 when mares received E+ seed but
there were no differences in progesterone or estradiol concentrations.
In conclusion, consumption of E+ fescue seed caused constriction of
both the palmar and uterine arteries but did not alter CUPT. Constriction
of the palmar artery is a sensitive response variable in mares receiving
E+ seed, and measuring palmar artery diameter may be a useful tool in
monitoring mares’ exposure to E+ tall fescue in pastures.

Key Words: horse, fescue, pregnancy

M83  Consumption of endophyte-infected tall fescue seed causes
constriction of the palmar artery and vein but does not alter estra-
diol, progesterone, or estrous cycle length in nonpregnant mares.
D. A. Hestad* and K. J. McDowell, University of Kentucky, Lexington.

Endophyte-infected (E+) tall fescue (TF) has deleterious health effects
in pregnant mares, however, effects are not well understood in non-
pregnant mares. Previously, our lab has demonstrated constriction of
the palmar artery of nonpregnant horses consuming E+TF seed (Moore
et al., 2008). The purpose of this experiment was to determine if the
consumption of E+TF seed by nonpregnant mares alters interovulatory
intervals and serum hormone concentrations, and to determine if E+TF
causes constriction of the palmar vein as well as the artery. Nonpregnant
cycling mares (n = 12) were used in a crossover experiment consisting
of 2 periods (P), where each P was the duration of 1 estrous cycle (from
ovulation, d 0, to next ovulation). On d 0 of P1 mares were assigned to
receive either E+ (at 6.5 ppm ergovalinine + ergovalinine) or endophyte
free (E-) TF seed. All mares were placed on E- seed at the end of P1
to allow for a washout period, where Lutalyse (10 mg) was given on
Day 6 to cause luteal regression. On d 0 of P2 (day of next ovulation)
mares began receiving the treatment alternate from P1. Seed was mixed
with the daily grain ration such that each day mares received seed at
0.2% body weight. During P1 and P2, the palmar artery and vein of
each mare were scanned via Doppler ultrasonography every 2 to 3 d.
Blood samples were taken every other day during P1 and P2, with more
frequent ultrasound scanning and blood sampling on days immediately
around ovulation. Lengths of estrous cycles and concentrations of pro-
gesterone and estrogen were not different between treatments. However,
E+ seed caused constriction of the palmar artery (P < 0.0001) and vein
(P =0.014) compared with the E- seed. Measuring vasoconstriction
therefore may be a useful tool in monitoring mares’ exposures to E+ TF,
and vasoconstriction could affect fertility and embryonic development.
Future experiments will assess the effects of E+TF on the vascularity
of the uterine endometrium.

Key Words: tall fescue, Doppler ultrasound
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M84  Changes in bovine vascular contraction and constriction
relative to time off endophyte-infected tall fescue. J. R. Bussard*!,
G.E. Aiken?, J. R. Strickland?, K. R. Brown?, B. M. Goff!, A. P. Foote?,
and J. L. Klotz3, 'Department of Plant and Soil Sciences, University of
Kentucky, Lexington, *Department of Animal and Food Sciences, Uni-
versity of Kentucky, Lexington, 3USDA-ARS, FAPRU, Lexington, KY.

Beef cattle grazing endophyte-infected (E+; Neotyphodium coeno-
phialum) tall fescue (TF; Lolium arundinaceum) are exposed to ergot
alkaloids produced by the endophyte. Ergot alkaloids induce constriction
in vascular tissue of extremities of animals grazing TF, which leads to
an inability to regulate body temperature and an increased susceptibility
to heat and cold stresses. To better understand consequences of alkaloid
exposure, a study was conducted to evaluate changes in vascular con-
traction relative to time-off E+ TF pasture after an 88-d grazing period.
Lateral saphenous veins were biopsied from 24 predominantly Angus
steers (361 + 4 kg) at 0-, 21-, 42-, and 63-d off of TF pasture (n = 6
per time point) and 6 control steers (370 + 18 kg) at 0-d and 63-d off
bermudagrass (BG) pasture (n = 3 per time point). Off pasture, steers
were housed in a dry lot and fed a non-toxic corn silage diet. To evalu-
ate contractile response, biopsied vessels were cleaned, incubated in a
multimyograph, and exposed to increasing concentrations (1 x 107! to
107* M) of ergotamine. Myograph data were normalized to a reference
edition of 1 x 107 M norepinephrine. Cross-sectional ultrasound scans
of caudal artery at the fourth coccygeal vertebra were taken ond 0, 8, 15,
21,29, 36,42, and 45 using an Aloka 3500 Ultrasound Unit with a UST-
5542 (13 MHz) linear array transducer set to 2-cm depth to determine
mean artery luminal area to evaluate constriction. Data were analyzed
as a CRD using mixed models in SAS with steer as experimental unit.
Veins from steers of TF pasture differed over time (P <0.05) and d-0 TF
veins had a much lower (P < 0.05) contractile response to ergotamine
compared with d-0 BG veins. By 63-d myograph contractile responses
for TF steers were similar to those of BG steers (P =0.29). Luminal areas
of caudal arteries in steers grazed on E+ TF had relaxed and were similar
to steers that had grazed BG by 36-d on the non-toxic diet (P = 0.15).
Measures of contraction indicate that cattle should be removed from
E+ TF pastures for a minimum of 4 weeks to obtain vascular responses
similar to those of cattle grazed on non-toxic pastures.

Key Words: bovine, ergot alkaloid, tall fescue

MS8S  Lateral saphenous vein responses to serotonergic and
o-adrenergic receptor agonists increase with time off endophyte-
infected tall fescue. J. L. Klotz*!, J. R. Bussard?, G. E. Aiken!, A. P.
Foote?, D. L. Harmon?, K. R. Brown!, B. M. Goff%, and J. R. Strick-
land!, USDA-ARS, Forage-Animal Production Research Unit, Lex-
ington, KY, ?Department of Plant and Soil Sciences, University of
Kentucky, Lexington, Department of Animal and Food Sciences, Uni-
versity of Kentucky, Lexington.

Previous research has indicated that serotonergic and a-adrenergic
receptors in peripheral vasculature are affected by exposure of cattle
grazing toxic endophyte-infected (E+) tall fescue (TF; Lolium arundi-
naceum). This study was conducted to investigate changes in vascular
contractile response over time relative to removal from an E+ TF pasture
after an 88-d grazing period. Lateral saphenous veins were biopsied
from 24 Angus-cross steers (361 + 4 kg) at 0-, 21-, 42-, and 63-d off
of TF pasture (n = 6 per time point) and 6 steers (370 + 18 kg) off of
bermudagrass (BG) pasture on d-0 and d-63 (n = 3 per time point).
Off pasture, steers were housed in a dry lot and fed a corn silage diet.
Biopsied vessels were cleaned and incubated in a multimyograph and
exposed to increasing concentrations (5 x 1078to 1 x 10™* M) of TCB-2
(TCB; 5HT,4 agonist), guanfacine (GF; o,,-adrenergic agonist), and
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(R)-(+)-m-nitrobiphenyline oxalate (NBP; a,-adrenergic agonist). Data
were normalized to a reference addition of 1 x 107 M norepinephrine
and analyzed as a CRD using mixed models of SAS for main effects of
d off pasture, agonist concentration, the interaction, and comparison of
TF to BG veins at d 0 and d 63 included a pasture effect. Steer was the
experimental unit. Increasing concentrations of 3 agonists incubated
with TF veins were significant for agonist (P < 0.01) and d off pasture
(P <0.01), but only TCB was significant for d off pasture x concentra-
tion interaction (P < 0.01). Vasoactivity to agonists was reduced when
steers were initially removed from E+ TF pasture. Contractile response
at d 63 was greatest (P < 0.05) for GF, NBP, and TCB and d-42 TCB
response was greater (P <0.05) than on d 21 or d 0 (which did not differ).
Contractile responses to NBP at d 0 were greater in BG veins (P <0.01)
than TF and tended to be greater (P = 0.07) for GF and TCB, but none
were different at d 63. These data demonstrate changes in peripheral
vasoactivity occur beyond 1 mo off pasture and SHT, 4 receptors appear
to be more dramatically affected in the lateral saphenous vein by grazing
E+ TF pasture than adrenergic receptors.

Key Words: bovine, tall fescue, vasoconstriction

M86  Validation of a housekeeping gene for use in bovine vas-
cular gene expression studies. J. L. Klotz*!, K. R. Brown!, J. C.
Matthews?, J. A. Boling?, and J. R. Strickland!, /USDA-ARS, Forage-
Animal Production Research Unit, Lexington, KY, *Department of
Animal and Food Sciences, University of Kentucky, Lexington.

Exposure of ungulate vasculature to ergot alkaloids while grazing
endophyte (Neotyphodium coenophialum)-infected tall fescue (Lolium
arundinaceum) affects vasoactivity and causes vasoconstriction. Bovine
vascular gene expression as affected by exposure to ergot alkaloids in
tall fescue is largely unstudied. The objective of this study was to inves-
tigate the suitability of B-actin (ACTB), glyceraldehyde 3-phosphate
dehydrogenase (GAPD), hypoxanthine phosphoribosyl-transferase |
(HPRT), succinate dehydrogenase flavoprotein subunit A (SDHA), and
ubiquitin C (UBC) as potential housekeeping genes for use in bovine
vascular gene expression studies that include different levels of expo-
sure to ergot alkaloids. Lateral saphenous (SV) and right ruminal veins
(RV) were selected as models for comparison of peripheral and visceral
vasculature for future experiments. Veins were collected immediately
after slaughter from 19 predominantly Angus steers that had grazed
either a low-endophyte-infected tall fescue pasture (LE; 5.7 ha; n =
9; BW =266 + 6 kg) or a high-endophyte-infected tall fescue pasture
(HE; 5.7 ha; n = 10; BW = 267 + 6 kg) for 89-105 d. Isolated veins
were frozen in liquid N and stored at —80°C until completion of total
RNA isolation and 1st strand synthesis of cDNA. Real-time PCR was
run using SYBR Green with PCR product verified by dissociation curve
analysis. Relative standard curve analysis of each gene was done using
separate serial dilutions of composite cDNA (10 ng/uL) from SV and RV.
Transcript levels (ng/pL) for each gene were analyzed as CRD factorial
for endophyte level and vein with mixed models in SAS. Endophyte
level (HE vs. LE) did not affect expression of any gene, nor were any
endophyte level x vein interactions detected. There was a main effect
of vein for HPRT, GAPD, and SDHA (P < 0.01). Expression levels of
HPRT, GAPD, and SDHA were all greater (P < 0.05) in SV than RV,
whereas levels of ACTB and UBC did not differ between veins. Thus,
ACTB or UBC mRNA transcripts are appropriate to use as normalizing
genes when assessing the effects of grazing endophyte-infected tall
fescue on gene expression by bovine RV and SV tissues.

Key Words: bovine, housekeeping gene, vein
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MS87  Tiller appearance in pastures of Guinea grass ‘Tanzania’
managed with different frequencies and defoliation severities.
D. Nascimento Junior*!, A. M. Zanine?, B. M. L. Sousa!, and W. L.
Silva3, 'Univsersidade Federal de Vigosa, Vicosa, MG, Brazil, *Uni-
versidade Federal do Mato Grosso, Rondondpolis, MT, Brazil, 3Uni-
versidade Estadual Paulista, Jaboticabal, SP, Brazil.

The experiment was conducted from November 2005 to October 2006
in Vigosa, MG, Brazil (20°45'S; 42°51' W; 651 m a.s.1.). Tiller appear-
ance was evaluated in Guinea grass ‘Tanzania’ (Panicum maximum
‘Tanzania’) subjected to rotational stocking management characterized
by 2 post-grazing heights (30 and 50 cm) and grazings carried out at
the 90 and 95% canopy light interception condition. The 4 grazing
management strategies (90/30, 90/50, 95/30, and 95/50) were allocated
to experimental units in a completely randomized block design with 3
replications. Tiller dynamics were assessed in 3 clumps per experimental
unit. This assessment made it possible to calculate the tiller appearance
rate {[new tillers/total of live tillers in the previous marking) x 100]/
regrowth days}. The data were grouped into 4 seasons: end of spring
(November and December 2005), summer (January to March 2006), fall
(April to June 2006) and winter/beginning of spring (July to October
2006). The data were submitted to variance analysis using the GLM
Procedure of SAS (Statistical Analysis System) and compared by the
Tukey's test, with 10% of significance. The tiller appearance rate was
influenced by the interaction post-grazing height x light interception x
season of the year (P < 0.10). In the end of the spring, pastures managed
with 90/30 and 90/50 presented higher values (P < 0.10) relatively to
the ones managed at 95/30 and 95/50 (1.10 and 0.85 versus 0.45 and
0.45 tiller/100.tiller.day, respectively). Swards managed with 90/30
(1.92 and 1.10 tiller/100.tiller.day) and 95/30 (2.33 and 1.30 tiller/100.
tiller.day) presented higher values (P <0.10) in comparison to the ones
managed at a 90/50 (1.66 and 1.79 tiller/100.tiller.day) and 95/50 (1.40
and 0.70 tiller/100.tiller.day) in the summer and in the fall, respectively.
In the winter/beginning of the spring, pastures managed with 95/30
presented lower tiller appearance rate (P < 0.10) comparatively to the
ones managed at 90/30, 90/50, and 95/50 (0.69 versus 1.21, 1.08 and
0.98 tiller/100.tiller.day, respectively). All the evaluated management
strategies were adequate for Guinea grass.

Key Words: ecophysiology, post-grazing height, light interception

MS88  Aerial tiller density in pastures Pennisetum purpureum
submitted to different post-grazing heights. B. M. L. Sousa, D. Nas-
cimento Junior*, H. C. F. Monteiro, F. C. Gomes, C. Z. Assis, and C. S.
Almeida, Universidade Federal de Vicosa, Vicosa, MG, Brazil.

Elephant grass is a plant that has a high forage yield potential and is
widely used in dairy farming under grazing in Brazil. With this type of
management, attention should be given to the type of tiller being pro-
duced because, under grazing, Elephant grass produces a great quantity
of aerial tillers. The experiment was carried out from February to May
in 2009 to evaluate the aerial tiller density in Elephant grass ‘Napier’
(Pennisetum purpureum Schum.) submitted to different grazing severi-
ties. The study was conducted in an area cultivated with Elephant grass
‘Napier’ in Vicosa, MG, Brazil (20°45' S; 42°51' W; 651 m a.s.l.). Soil
is classified as Inceptic Hapludults, with clay-loam texture. Treatments
corresponded to 3 post-grazing conditions (residues of 30, 50 and 70
cm) associated with a pre-grazing condition of 95% sward canopy light
interception during regrowth. A complete randomized block design with
3 replications was used. The monitoring of the light interception was
done using the canopy analyzer (LAI 2000). The aerial tiller density
was evaluated by counting the living tillers within 4 existing metal
frames measuring 0.25 m x 1.00 m per experimental unit. The data
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were grouped by month and subjected to an ANOVA using the Mixed
Procedure of SAS (Statistical Analysis System).The means were com-
pared by the Student’s ¢-test at a 5% significance level. The aerial tiller
density was influenced by the post-grazing height (P =0.0017) and was
lower in the pastures that were managed at a post-grazing height of 30
cm (125 tillers/m?) compared with those that were managed at 50 or 70
cm (211 and 201 tillers/m?, respectively). These swards had also lower
tiller renewal and higher quantity of weeds, suggesting the beginning
of degradation process and that this post-grazing height (30 cm) should
not be recommended for grazed elephant grass. The aerial tiller density
was not affected by the month (P = 0.5567), being on average 179 til-
lers/m?. The post-grazing height of 30 ¢cm can drastically reduce the
pasture accumulation rate.

Key Words: ecophysiology, grassland management, light interception

M89 Tiller density stability of Piatd palisadegrass swards
deferred with different initial heights. B. M. L. Sousa', D. Nasci-
mento Junior*!, M. E. R. Santos?, H. H. Vilela!, M. C. T. Silveira?, G.
0. Rochal, B. D. Faria!, and C. A. S. Freitas!, Univsersidade Federal
de Vicosa, Vigosa, MG, Brazil, °Faculdade de Medicina Veterinaria e
Zootecnia, Uberlandia, MG, Brazil, ’Empresa Brasileira de Pesquisa
Agropecudaria - Pecudria Sul, Bagé, RS, Brazil.

The study was conducted to evaluate the stability index of the tiller
density of the Piata palisadegrass (Brachiaria brizantha ‘Piata”) deferred
with 3 initial heights of the sward (20, 30 and 40 cm) and 4 deferring
periods (1 to 30, 31 to 60, 61 to 90, and 91 to 120 d). The experiment was
carried out in the Federal University of Vicosa, in Vigosa, Minas Gerais,
from March 1 to July 7,2011. The experimental design was a complete
randomized block with 3 replications in subdivided plots repeated in
time. Tillering was evaluated inside of a 30 cm diameter metal ring in
each experimental unit. This evaluation made it possible to calculate
the stability index of the tiller density [survival rate X (1 + appearance
rate)] for the basal and aerial tillers. Data were analyzed using the SAEG
(Statistical Analysis System and Genetics) and the means comparisons
were made by the Student-Newman-Keuls's test at a probability of
5%. In general, the stability index values under 1.0 indicate that the
survival and appearance of new tillers are not enough to compensate
the death rates, and, thus, the density tends to decrease, while higher
values than 1.0 suggest increase, and values near 1.0 indicate a stable
tiller density, in which the number of tillers does not practically vary.
The stability index of basal (P = 0.6652) and aerial (P = 0.6907) tillers
was not affected by the initial deferring height, presenting, in average,
1.05 and 1.68, respectively. However, the stability index of basal (P
=0.0007) and aerial (P = 0.0003) tiller density was influenced by the
deferring period. The Piata palisadegrass deferred from 1 to 30 d (1.62
and 4.11) presented higher value of stability index of basal and aerial
tillers in relation to the ones deferred from 31 to 60 (0.89 and 0.90),
61 to 90 (0.83 and 0.94) and 91 to 120 d (0.85 and 0.79), respectively.

Key Words: Brachiaria brizantha, grassland management, structural
characteristics

M90  Tiller density in Piata palisadegrass deferred in different
seasons and initial heights. B. M. L. Sousa!, D. Nascimento Junior*!,
H. H. Vilela!, M. E. R. Santos?, C. Z. Assis!, G. O. Rocha!, and B. D.
Farial, !Univsersidade Federal de Vicosa, Vicosa, MG, Brazil, *Fac-
uldade de Medicina Veterinaria e Zootecnia, Uberlandia, MG, Brazil.

Deferring management strategies can affect the number of tillers of the
sward, compromising the persistency, the productivity and sustainability
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of the grassland. Therefore, the study was conducted to evaluate the
effect of the seasons and initial deferring heights on the number of tillers
of'the Piata palisadegrass (Brachiaria brizantha ‘Piatd’). The experiment
was carried out in the Federal University of Vigosa, in Vigosa, Minas
Gerais, in 3 areas deferred in March 20, April 10, and May 1, 2010,
and with initial heights of 20, 30, and 40 cm. A complete randomized
block design with 3 replications in a subdivided plot scheme was used.
The area was deferred until 07/01 in 2010, at which time the number
of tillers inside 2 square metal frames of 0.4 x 0.4 m was determined.
The data were analyzed using the SAEG (Statistical Analysis System
and Genetics) and compared by the Tukey test at 5% of significance.
The number of tillers was influenced by the interaction between initial
height and season (P = 0.0345). Higher number of tillers was obtained
in the area deferred in May 1 in the initial heights of 20 (1,056 tillers/
m?), 30 (1,158 tillers/m?), and 40 cm (1,113 tillers/m?), in April 10 in
the heights of 20 (1,069 tillers/m?) and 30 ¢cm (1,356 tillers/m?), and
in March 20 in the height of 20 cm (1,135 tillers/m?), in relation to the
ones deferred in April 10 in the height of 40 cm (704 tillers/m?) and in
March 20 in the heights of 30 (911 tillers/m?) and 40 cm (808 tillers/
m?). Long deferring periods associated to the high initial sward heights
decreases the number of tillers of deferring Piata palisadegrass.

Key Words: Brachiaria brizantha, grassland management, structural
characteristics

M91  Animal productivity on brachiaria grass deferred at dif-
ferent heights'. M. C. T. Silveira', D. M. Fonseca?, D. Nascimento
Janior*2, M. E. R. Santos?, V. M. Gomes?, F. K. Gomes?, V. L. N.
Brandao?, G. O. Rocha?, B. M. L. Sousa?, A. Deus?, R. L. Albino?,
L. S. Moura?, and G. A. Borges?, 'CPPSU-Embrapa Pecudria Sul,
Bagé, RS, Brazil, *Universidade Federal de Vigosa, Vicosa, MG,
Brazil, 3Faculdade de Medicina Veterinaria e Zootecnia-UFU, Uber-
landia, MG, Brazil.

Pasture deferment consists of postponing the grazing in one area for utiliza-
tion in the offseason period. Thus, the objective of this study was to evaluate
the animal productivity on brachiaria grass pastures deferred at different
heights. The experiment was conducted in a field of the Animal Science
Department of Universidade Federal de Vigosa, Minas Gerais, Brazil. The
experimental area consisted of Brachiaria decumbens Stapf. ‘Basilisk’
pasture subdivided in 8 paddocks (experimental units), plus a reserve area,
totaling approximately 3 ha. The experiment was conducted in randomized
block design with 2 replicates and 4 heights at the beginning of deferment
(10, 20, 30, and 40 cm). In March 2010, pastures were managed under
continuous stocking and variable stocking rate, so that the heights could
be established, and the deferment was started. In June 2010, the grazing
on deferred pastures began. During 115 d, pastures were managed under
continuous stocking, and the initial fixed stocking rate was approximately
3.0 AU/ha. The animals were growing crossbred steers, with an average
weight of 190 kg. During the grazing period, cattle consumed, in addition to
deferred pasture, mineral salt ad libitum. Average daily weight gain, stock-
ing rate and production per area were measured. Variance and regression
analyses at significance level up to 10% of probability were carried out.
Stocking rate and animal production per area were not affected by pasture
heights (P> 0.10), with an average value of 3.78 AU/ha and 0.69 kg/ha.d.
This result can be explained by the stocking rate, which was fixed at the
beginning of the grazing period. These productivity rates are high for this
period, since in Brazil the climatic conditions are not conducive to pasture
growth. The average daily gain increased quadratically with pasture height
at the beginning of deferment (P < 0.10), with maximum value of 0.134
kg/animal.d in the pasture deferred at 20 cm. Therefore, with lowering of
brachiaria pastures to 20 cm at the beginning of the deferment period, it is
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possible to avoid weight loss in cattle kept on pasture, which is common
during the fall and winter seasons (June to September).

Key Words: Brachiaria decumbens ‘Basilisk’, grazing management,
stocking rate

M92  The effect of cutting at different stages of maturity on
yield and quality of nine forage oat varieties in the peace region
of Alberta. T. A. Omokanye*! and K. S. Gill%, /Peace Country Beef
and Forage Association, Fairview, Alberta, Canada, >Smoky Applied
Research and Demonstration Association, Falher, Alberta, Canada.

Beef cattle producers commonly use annual cereals for silage, greenfeed
and swath grazing in parts of the Peace Region of Alberta. In Alberta,
oats account for more than 40% of total annual greenfeed production.
As with most forage crops, there is a yield and quality trade off as small
grains mature from boot to dough maturity stages. Timing of the cereal
forage harvest is critical to obtain the desired forage quality. The objec-
tive of this study was to examine the effects of stage of maturity at cutting
on forage yield and feed value of forage oat varieties for greenfeed and
swath gazing systems. Nine forage oat varieties were seeded and cut at
the late milk and dough stages for yield and feed value in a split-plot
experimental design. Forage dry matter (DM) yields of all oat varieties
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did not show any significant (P > 0.05) increase as cutting was delayed
from the late milk stage until the dough stage. The mean forage DM
yields across the 9 oat varieties (P> 0.05) were, respectively, 8,496 and
9,601 kg/ha for late milk and dough stages. When pooled across the 2
stages of maturity at cutting, the average forage DM yield was in the
following order (P > 0.05): Warden > Foothills > Mustang > SO-I >
Murphy > Baler > Morgan > Everleaf > Jordan. When averaged across
the 9 oat varieties, mean forage crude protein (CP) was significantly
(P <0.05) higher at the late milk stage (9.17%) than at the dough stage
(5.66%). For the late milk stage, SO-I oat had the highest CP (10.55%)
and Jordan oat had the least CP with 7.24%. When harvesting was
delayed till the dough stage, Everleaf significantly (P < 0.05) had the
most CP (7.20%), while Mustang had the least CP (4.54%). Generally,
for each oat variety, cutting at the late milk stage gave slightly lower
total digestible nutrients (TDN) (3—8% less energy) than cutting at the
dough stage. For all the forage oat varieties examined, the dough stage
had significantly (P < 0.05) lower ADF and NDF contents than the late
milk stage. In summary, the stage of maturity at cutting oat in the present
preliminary study did not affect forage DM yield. However, harvesting
the forage oat in the late milk stage gave better CP than at the dough
stage, but higher energy harvested per acre occurred at the dough stage.

Key Words: Stages of maturity, oats, forage yield and feed value
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M93  Structural properties of milk protein concentrate (MPC)
dispersions and emulsions as influenced by presence of small mol-
ecule components. Y. Liang*!2, H. Patel', L. Matia-Merino?, A. Ye?,
and M. Golding?3, 'Fonterra Research Centre, Palmerston North,
New Zealand, *Institute of Food, Nutrition and Human Health, Massey
University, Palmerston North, New Zealand, 3Riddet Institute, Massey
University, Palmerston North, New Zealand.

Heat-stable milk-protein-stabilized emulsions with desirable mouthfeel
and shelf-life stability are a challenging system. The compositions (i.e.,
proteins, sugars, and small molecule surfactants) of various emulsion
phases affect the stability and the rheological properties of this type of
emulsion. This study investigated and elucidated the potential ingredi-
ent interactions (i.e., protein—sugar) in protein-based dispersions and
emulsion systems. MPC-I and MPC-II were used as model proteins.
They had similar protein contents of ~81% and calcium contents of
2230 and 1140 mg/100 g, respectively. They were reconstituted as 10%
w/w dispersions at neutral pH and the pHs were adjusted to 6.2, 6.4, 6.6,
6.8,7.0,7.2,and 7.4. Model emulsions with 10% w/w protein and 10%
w/w oil were prepared at pH 6.8. Sucrose was added at 0—30% w/w.
Oscillatory rheology and heat coagulation time (HCT) were measured
twice for each sample, and all samples were prepared in duplicate. The
presence of sucrose (5—30% w/w) influenced the aggregation process
of 10% w/w MPC-I dispersions during a heating and cooling cycle (25
t0 90 to 25°C), as shown by an inhibition of the increase in the complex
modulus during cooling. The heat stability, which would be expected
to have a marked maximum at pH ~6.5 and a minimum at pH ~6.9, of
the MPC dispersions was influenced by protein type, pH, and sucrose
concentration. MPC-I exhibited a marked maximum at pH 7.2 in the
absence of sucrose, which shifted to pH ~6.8 in the presence of 30%
sucrose. The HCT of MPC-I was higher in the presence of up to 15%
sucrose than in the absence of sucrose and decreased gradually with
increased sucrose (>15%) to less than that in the absence of sucrose.
In contrast, MPC-II dispersions exhibited a marked maximum at pH
6.4 regardless of the addition of sucrose. The emulsions stabilized by
MPC-I and MPC-II, with and without sucrose, had markedly different
stabilities and rheological properties. The aggregation state of casein
micelles and sugar-induced calcium activity changes affected the heat
stabilities and rheological properties of MPC-based dispersions and
emulsions. The results help in our understanding of the behavior of milk
proteins in systems with high carbohydrate content.

Key Words: milk protein concentrate, emulsion, rheology

M94  Application of bixin as an alternative colorant for Ched-
dar cheese. X. Li,* T. J. Smith, and M. A. Drake, North Carolina State
University, Raleigh.

Colorless whey ingredients are desirable in food applications, therefore
bleaching is necessary to remove residual annatto (norbixin) colorant
from Cheddar cheese whey. Bleaching negatively affects the flavor of
dried whey ingredients and new restrictions on chemical bleaching
agents have increased the need for bleach or cheese color alternatives.
Bixin is a nonpolar form of annatto and is not currently used in the
cheese industry. However, because bixin is nonpolar, it may have an
increased retention in the cheese matrix with less carryover into cheese
whey. The objective of this study was to determine viability of bixin as
an alternative cheese colorant and if less bixin was present in cheese
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whey compared with norbixin. Preliminary studies established minimal
homogenization pressure to stably suspend bixin in milk. A concentration
of 60 mL bixin /454 kg milk was selected for comparable concentration
to norbixin incorporation concentration. Pasteurized milk was cooled to
55°C, then 60 mL bixin/454 kg milk (3.8% wt/vol bixin) was added and
homogenized (single stage) at 80 bar. Milk with no colorant and milk
with 15 mL/454 kg milk norbixin (3% wt/vol norbixin) were processed
analogously as controls. Mass balance was determined by extraction
and quantification of bixin and norbixin in milk, whey, and cheese. The
experiment was replicated 3 times. Nine percent norbixin (2.1 ppm) was
recovered in the unseparated cheese whey compared with 1.3% bixin
(0.3 ppm; P <0.05). The amounts of norbixin and bixin both decreased
after fat separation of whey, but the decrease was greater for bixin than
for norbixin (P <0.05). Whey from cheese with bixin was visibly lighter
in color concurrent with decreased b* values compared with whey from
cheese with norbixin (P < 0.05). These results confirm that less bixin
colorant was present in cheese whey compared with norbixin colorant,
thus potentially circumventing the need for whey bleaching. Bixin may
be a viable alternative to norbixin in the cheese and whey industry.

Key Words: bleaching, norbixin, bixin

M95  Cold enzymatic bleaching of fluid whey and retentate.
R. E. Campbell* and M. A. Drake, North Carolina State University,
Raleigh

Chemical bleaching of fluid whey and retentate with hydrogen perox-
ide (HP) requires high concentrations (250 to 500 ppm) and is most
effective at temperatures greater than 35°C. Off flavors are generated
during HP bleaching. Enzymatic bleaching of fluid whey and retentate
with lactoperoxidase or Maxibright at cold temperatures (4°C) may be
a viable alternative to chemical bleaching. The objective of this study
was to compare enzymatic and traditional chemical HP bleaching of
fluid whey and retentate at 4°C. Fluid Cheddar whey was manufactured
in triplicate from pasteurized whole milk, and subsequently, 80% whey
protein retentate was manufactured from the fluid whey. The optimum
concentration of HP for enzymatic bleaching at 4°C (10 ppm for
fluid whey and 15 ppm for retentate) was determined. In subsequent
experiments, bleaching efficacy, sensory characteristics, and volatile
compounds were evaluated after 1 h (retentate) or 24 h (fluid whey)
bleaching. Controls with no bleaching and traditional HP bleaching (250
ppm HP) were also evaluated. Bleaching efficacy was determined by
measuring norbixin destruction compared with the unbleached control,
sensory profiles were evaluated by descriptive analysis, and volatiles
were measured by gas chromatography mass spectrometry (GCMS). At
4°C, enzymatic bleaching of fluid whey and retentate resulted in higher
bleaching efficacy than chemical bleaching with HP alone (P < 0.05).
Due to concentrated levels of naturally present lactoperoxidase, retentate
bleached to completion (>80% norbixin destruction) in less than 10 min.
In fluid whey, the addition of Maxibright increased the rate of enzymatic
bleaching (P <0.05), from 6 to 2 h for 80% norbixin destruction. Percent
norbixin destruction by HP was 11% (after 24h) and 90% (after 1h) in
fluid whey and retentate, respectively. Bleached wheys and retentates
had decreased sweet aromatic and cooked/milky flavors compared with
unbleached controls. Wheys and retentates bleached chemically by HP
displayed sulfur flavors not present in enzymatically bleached samples.
Volatile compound results were consistent with sensory analysis. These
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results suggest that enzymatic bleaching may be a viable and desirable
alternative to HP bleaching.

Key Words: bleaching, whey, lactoperoxidase

M96 The effect of milk pasteurization temperature on the
bleaching of fluid whey. E. Kang* and M. A. Drake, North Carolina
State University, Raleigh.

Chemical bleaching is a commonly applied unit operation in whey pro-
tein processing that negatively influences whey protein flavor. Recent
studies have shown that native milk lactoperoxidase (LP) is active in
cheese whey and can be used to bleach annatto colored fluid whey. A
low concentration of hydrogen peroxide (10-50 ppm) is required for LP
activity. When excess concentrations of HP (>100 ppm) are applied, LP
is inactivated and HP chemical bleaching occurs. Fluid milk can be sub-
jected to a wide range of heat treatment before cheese manufacture and
heat treatment may influence subsequent whey bleaching efficacy. The
objective of this study was to investigate the effect of milk pasteurization
temperature on the bleaching efficacy of fluid whey. Milk was pasteur-
ized at 63°C for 30 min (LHT) or 79°C for 20 s (HHT) and colored
Cheddar whey was produced and fat separated. LP activity (LHT) or
inactivation (HHT) was determined by a colorimetric assay. Hydrogen
peroxide was then added at 250 ppm (chemical bleaching) or 25 ppm (LP
bleaching) at 35 or 50°C and aliquots were collected after 10, 20, or 60
min. Unbleached colored wheys was used as a control. Norbixin extrac-
tion and quantification as well as b* values were measured to determine
bleaching efficacy. The norbixin content of HHT whey was 82% lower
than that of LHT (P < 0.05), and the protein content was decreased by
22% for HHT whey compared with LHT whey. Whey from LHT had
a higher bleaching efficacy (P < 0.05) from 25 ppm HP (80% norbixin
destruction) than 250 ppm HP (10% norbixin destruction) at 35°C and
50°C, consistent with LP activity. Bleaching of whey from HHT was
lower than LHT in all treatments and there were no differences (P > 0.05)
between 25 and 250 ppm HP (1.2% norbixin destruction). Regardless of
milk pasteurization temperature, greater bleaching was observed with
increased time. These results demonstrate the influence of milk heat
treatment on bleaching efficacy and also suggest differences in norbixin
association with whey components with different milk heat treatment.

Key Words: bleaching, lactoperoxidase, pasteurization

M97  The effect of acidification of retentate on the flavor of
spray-dried whey protein concentrate. C. W. Park*!, E. Bastian?, B.
Farkas!, and M. A. Drake!, North Carolina State University, Raleigh,
2Glanbia Nutritionals, Twin Falls, ID.

Off-flavors in whey protein negatively influence consumer acceptance
of whey ingredient applications. Clear acidic beverages are a common
application of whey protein and recent studies have demonstrated that
beverage processing steps, including acidification, enhance off flavor
production from whey protein. The objective of this study was to deter-
mine the effect of pre-acidification of whey protein retentate before spray
drying on flavor of dried whey protein concentrate (WPC). Cheddar
cheese whey was manufactured, fat-separated, pasteurized, bleached
(250 ppm hydrogen peroxide), and ultrafiltered (UF) to 80% protein
retentate, 13% solids (wt/wt). The liquid retentate was then acidified
using a blend of phosphoric and citric acids to the following pH values:
no acidification (pH 6.5), pH 5.5, or pH 3.5. UF permeate was added
to pH 5.5 and pH 6.5 retentates to dilute the protein to the same level
as the pH 3.5 retentate (74% protein retentate, 13% solids (wt/wt)).
The retentates were then spray dried. The experiment was replicated 3
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times. Flavor and volatiles of the WPC74 were evaluated by sensory and
instrumental analyses, respectively. Each WPC74 (n=9) was rehydrated
to 10% solids (wt/vol) and adjusted to each of the pH values (6.5, 5.5,
or 3.5). Both main effects (pH 6.5, 5.5, and 3.5 before spray drying)
and interactions between treatments and final pH when evaluated were
investigated. Pre-acidification to pH 3.5 resulted in decreased cardboard
flavor and aroma intensity and an increase in soapy flavor (P < 0.05) with
decreased concentrations of lipid oxidation products hexanal, nonanal,
decanal, as well as the protein degradation products dimethyl disulfide
and dimethyl trisulfide (P < 0.05). Adjustment to pH 5.5 before spray
drying increased cabbage flavor (P < 0.05) and increased the concentra-
tion of the protein degradation product dimethyl trisulfide (P < 0.05).
The effects of pre-acidification were consistent regardless of the pH the
solutions were adjusted to after spray drying. These results demonstrate
that acidification of WPC80 retentate before spray drying decreases off
flavors compared with acidification of spray dried WPC.

Key Words: whey protein, flavor, acidification

M98  Sensory properties and composition of permeate and per-
meate fractions. K. Frankowski* and M. A. Drake, North Carolina
State University, Raleigh.

One of the major contributing factors to hypertension in the US is from
the amount of sodium in the American diet. Many food companies are
trying to limit the amount of sodium in their products. Permeate, the
liquid remaining after whey or milk is ultrafiltered, has been suggested
as a salt substitute. It has not been established what component(s) of
permeates contribute to sodium replacement or if permeates exhibit salty
taste. The objective of this study was to determine the sensory proper-
ties of permeates and their composition with a specific focus on organic
acids and mineral composition. Eighteen milk or whey permeates and
permeate fractions were obtained in duplicate from commercial facili-
ties. Proximate analyses and specific mineral contents were determined.
Descriptive analysis of permeates, fractions and model solutions was
conducted using a trained sensory panel. Organic acids were extracted
and separated and quantified by high performance liquid chromatogra-
phy (HPLC). Milk and whey permeates were characterized by cooked/
milky and brothy flavors, sweet taste and low salty taste. Permeates with
lactose (DLC) removed were distinctly salty. Sensory tests with sodium
chloride solutions confirmed salty taste of DLC and the low salty taste
of permeates were not solely due to the sodium concentration present.
Lactic and citric acids and minerals were higher in DLC compared with
milk or whey permeates, concurrent with increased salty taste. These
results demonstrate that organic acids and minerals enhance salty taste
in permeates.

Key Words: permeate, lactose, sodium reduction

M99  Effect of SO-TEC clear whey on physico-chemical char-
acteristics of Cheddar cheese and its whey. A. C. Biswas* and L. E.
Metzger, Dairy Science Department, Midwest Dairy Foods Research
Center, South Dakota State University, Brookings.

Annatto is a color extract that is widely used to produce colored cheddar
cheeses. Approximately 15 to 20% of the annatto added to the cheese
milk partitions into the whey, which gives it an undesirable yellow
color that is bleached chemically or enzymatically. However, bleaching
can generate off flavors and a reduction in the nutritive and functional
value of proteins. Recently, SO-TEC Natural Cheese color NCC22000,
a patent-pending proprietary color formulation, was developed. This
cheese color is prepared by encapsulating a blend of red and yellow
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fat-soluble carotenoid colors of paprika and B-carotene. This color is
claimed to be selectively entrapped within the cheese curd with none of
the color being carried into the whey stream. Consequently, using this
color, cheddar cheese can be produced while generating an uncolored
whey stream. The objective of this study was to characterize the physico-
chemical properties of cheddar cheese and its whey manufactured using
SO-TEC cheese color. Three replicates of 3 treatments of cheddar cheese
were produced in this study. The treatments were: a control with no color
addition (NC); annatto color (AC) addition at 0.007% of milk weight;
and SO-TEC NCC22000 color (STC) at 0.056% of the milk weight. The
whey from each treatment was separated, pasteurized, and analyzed for
color and compositional analyses. There were no significant differences
(P > 0.05) in whey composition (fat, protein, total solids, and ash) or
cheese composition (fat, protein, total solid, ash, and salt) among the
treatments. The color of the STC cheese and AC cheese were similar.
The L*, a*, and b* values were 74.27, 14.92, and 56.05, respectively,
for the STC cheese and 74.34, 13.16, and 50.89, respectively, for the
AC cheese. There were no significant (P > 0.05) differences in the color
of the STC whey and the NC whey and both of these treatments had a
significantly (P < 0.05) higher L* value and a significantly (P < 0.05)
lower a* and b* value compared with the AC whey. The whey produced
from SO-TEC Natural Cheese color NCC22000 has a color identical to
uncolored cheese whey and would not need to be bleached to remove
undesirable yellow/orange color.

Key Words: cheese color, no-color whey, cheddar cheese

M100 Effectiveness of ultrasonication in inactivating spores of
Bacillus spp. in skim milk. S. Khanal*!, S. Anand', and K. Muthu-
kumarappan?, 'Midwest Dairy Foods Research Center, Dairy Science
Department, South Dakota State University, Brookings, *Agricultural
and Biosystems Engineering Department, South Dakota State Univer-
sity, Brookings.

Bacterial spores are resistant to pasteurization and may affect quality
of milk products. They are known to form biofilms within dairy pro-
cessing environments. Non-thermal processes such as high pressure,
and pulse electric field have been tried to inactivate spores but with a
limited success. In this investigation, effect of ultrasonication has been
studied on spores of 3 Bacillus species, commonly isolated from ther-
mally processed dairy products. Spores of Bacillus coagulans (ATCC
12245), B. licheniformis (ATCC 6634), and G. stearothermophilus
(ATCC 15952) were produced by 1 to 2 wk of incubation on modified
Brain Heart Infusion agar plates. Spores were harvested from plates by
washing and centrifugation, followed by heating at 85°C for 10 min to
inactivate the vegetative cells. Sterile skim milk samples, spiked with
individual spores at an average level of log 5 cfu/mL, were subjected to
ultrasonication through a 13 mm probe using a 20 KHz-VC 505 soni-
cator (Sonics and Material, USA), at 80 and 100% amplitude for 1, 5,
and 10 min. Samples were kept in an ice bath during the treatments for
temperature control. Ultrasonicated samples were batch pasteurized at
63°C for 30 min to study the combined treatment effect. Experiments
with 3 replicates each were repeated twice. Spore counts were compared
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before and after respective treatments and were found to be significantly
different (P < 0.05). A maximum of 35, 33, and 49% of B. coagulans,
B. licheniformis, and G. stearothermophilus spores were inactivated
respectively, by the ultrasonication treatment of 80% amplitude for 10
min. The combined ultrasonication and pasteurization resulted in 50,
40, and 65% reduction of these spores, respectively. No changes were
observed in spore morphology or dimensions, as visualized under the
scanning electron microscope. From this research, it is evident that the
ultrasonication has the limited ability to destroy Bacillus spores. The
inactivation percentage was increased up to 65 by combining pasteuriza-
tion with ultrasonication. Among the spores studied, B. licheniformis and
G. stearothermophilus were the most and least resistant, respectively

Key Words: ultrasonication, spores, amplitude

M101  Screening of different enzymes for modification of the
enzyme cleaning step of an existing membrane CIP protocol. D.
Singh* and S. Anand, Dairy Science Department, Midwest Dairy
Foods Research Center, South Dakota State University, Brookings.

Our previous studies revealed that the Bacillus species were observed
to be most resistant against the cleaning protocol being followed for
the entire constitutive microflora isolated from commercial whey
concentration membranes. The present investigation was conducted to
degrade biofilms by screening of different enzymes (protease, lipase,
lactase, a-glucosidase, B-galactosidase) against 24-h-old in vitro biofilms
developed by a Bacillus isolate using a CDC bioreactor. Data were sta-
tistically analyzed using PROC GLM of SAS program with treatment
being a fixed effect. The enzyme B-galactosidase was observed to be
most effective as it resulted in reductions of 1.71 logs and 0.88 logs
under static and dynamic conditions, respectively. Protease and lipase
were also found to be effective against embedded cells to some extent.
For further evaluations, 3 different approaches were applied to modify
the existing CIP protocol. Replacement of existing enzyme cleaning step
with only B-galactosidase enzyme (CIP-1) as first modification, against
single and mixed species biofilms did not result in any improvement in
the effectiveness of the existing CIP protocol. Second approach with
modified cleaning conditions (CIP-2) using a narrower range of pH for
all the steps, and extended time (60 min) for the enzyme cleaning (step
4) followed by surfactant step (20 min) resulted in greater cleaning
efficacy. Third approach (CIP-3) applied a combination of enzymes;
protease, lipase, and B-galactosidase to replace the enzyme cleaning
step along with modified cleaning conditions as given above. Results
revealed increased effectiveness of CIP-3 against Bacillus biofilms
with cumulative reductions of 3.21 logs as compared with 3.09 logs of
existing CIP protocol. Similarly, treatment with CIP-3 against mixed
species biofilms resulted in a reduction of 3.86 logs, as compared
with the existing CIP reductions of 3.56 logs. Application of CIP-3 on
other single and mixed species biofilms also showed a similar trend of
effectiveness. It is concluded that the CIP-3 protocol may serve as an
effective replacement for the existing CIP protocol.

Key Words: biofilms, CIP, dynamic
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Graduate Student Competition: ADSA Production Division Poster
Competition, MS Division

M102  Meta-analysis: Impact of corn silage harvest practices on
intake, digestion, and milk production by dairy cows. L. F. Fer-
raretto® and R. D. Shaver, University of Wisconsin-Madison, Madison.

A meta-analysis was performed to determine effects of DM content,
kernel processing (PROC), and theoretical length of cut (LOC) of
whole-plant corn silage (WPCS) on intake, digestion, and lactation
performance by dairy cows using a data set composed of 106 treatment
means from 24 peer-reviewed journal articles published from 2000 to
2011. Categories for DM content at silo removal and PROC and LOC
at harvest were: <28% (VLDM), >28% to 32% (LDM), >32% to 36%
(MDM), >36% to 40% (HDM), and >40% (VHDM) DM; 1 to 3 or
4 to 8 mm roll clearance or unprocessed; 0.48 to 0.64, 0.93 to 1.11,
1.27 to 1.59, 1.90 to 1.95, 2.54 to 2.86, and >3.20 cm LOC. Data were
analyzed using Proc Mixed in SAS with WPCS treatments as fixed
effects and trial as a random effect. Milk yield was decreased (P=0.01)
by 2 kg/d per cow for VHDM. Fat-corrected milk yield decreased (P
= 0.01) as DM content increased. Total-tract digestibility of dietary
starch (TTSD) was reduced (P = 0.03) for VHDM compared with
HDM and LDM. Processing (1 to 3 mm) increased (P = 0.001) TTSD
compared with 4 to 8 mm PROC and unprocessed WPCS. Milk yield
tended (P =0.10) to be 1.8 kg/cow/d greater, on average, for PROC (1
to 3 mm) and unprocessed WPCS than 4 to 8 mm PROC. An observed
interaction (P = 0.01) between DM content and kernel processing for
TTSD revealed that the mechanical processing of WPCS increased (P
=0.01) TTSD for diets containing 32% to 40% DM WPCS but not (P
>0.10) VHDM. The LOC of WPCS had minimal effect on any of the
parameters evaluated. However, an observed interaction (P = 0.01)
between LOC and kernel processing for TTSD revealed that kernel
processing increased diet TTSD when LOC was 0.93 to 2.86 cm (P =
0.01), but not (P =0.01) when >3.20 cm LOC. Starch digestibility and
lactation performance were reduced for dairy cows fed diets containing
WPCS with > 40% DM or WPCS with insufficient kernel processing.
Furthermore, kernel processing WPCS to improve starch digestibility
is effective across a wide range of DM contents and LOC, but does not
overcome adverse effects of very high DM content on TTSD and was
ineffective at a very long LOC.

Key Words: corn silage, dairy cow, meta-analysis

M103 Response to different concentrations and sources of
dietary protein on blood urea nitrogen concentrations and plasma
amino acid utilization for milk production. I. P. Acharya,* D. J.
Schingoethe, K. F. Kalscheur, and D. P. Casper, South Dakota State
University, Brookings.

A trial was conducted to determine the response of feeding 2 different
crude protein (CP) concentrations (15% and 17%) and sources [canola
meal (CM) and high-protein dried distillers grain (DG)] on blood urea
nitrogen (BUN) concentration and plasma amino acid (AA) utilization.
Sixteen lactating Holstein cows were used in multiple 4 x 4 Latin squares
having a 2 x 2 factorial arrangement of treatments. Each period was 4
wk and blood samples were collected once during wk 4 of each period
from tail artery (TA) and mammary vein (MV) 3 h after feeding. Diets
were formulated with 15% CP with CM (15CM), 15% CP with DG
(15DG), 17% CP with CM (17CM) and 17% CP with DG (17DG). All
diets contained 55% forage (50% alfalfa hay and 50% corn silage) and
45% concentrate and approximately 4.1% ether extract. Average DMI
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(25.2 kg/d) and milk yield (34.2 kg/d) were similar between diets. Con-
centration of BUN (mg/dL) from TA was higher (P <0.01) for cows fed
17% CP diets than the 15% CP diets (18.1 vs. 14.3), but similar between
CM and DG. Concentration of BUN from MV and artery-vein difference
(AVD) were different (P <0.01) between CP concentrations but similar
between CP sources. Total essential amino acid (EAA) concentrations
(umol/dL) in TA plasma were higher (P < 0.01) for cows fed 17% CP
diets compared with 15% CP diets (106.1 vs. 91.1), but similar for CM
and DG. Branched chain amino acid (BCAA) concentrations (pumol/
dL) in TA plasma were higher (P < 0.01) for cows fed 17% CP diets
compared with 15% CP diets (62.9 vs. 52.0), but similar for CM and
DG. Total plasma MV EAA concentrations were higher (P < 0.01) for
17% CP diets, but similar between sources. Total EAA AVD (umol/dL)
were higher (P <0.05) for 17% CP diets than for 15% CP diets (33.6 vs.
27.8), but similar between sources. Mammary gland extraction efficiency
of EAA indicated that Met was first limiting AA for CM-based diets fol-
lowed by Lys, Arg, and Phe, while Lys was first limiting for DG-based
diets followed by Met, Arg, Glu, and Phe. The order of limiting AA for
milk production is altered by protein sources.

Key Words: crude protein, blood urea nitrogen, plasma amino acid

M104 Effects of adjustable and stationary fans with misters
on core body temperature and resting behavior of lactating dairy
cows in a semi-arid climate. S. D. Anderson*!, B. J. Bradford?, J. P.
Harner?, C. B. Tucker?, J. D. Allen!, L. W. Hall!, S. Rungruang!, E.
Rajapaksha®, R. J. Collier!, and J. F. Smith!, /The University of Ari-
zona, Tucson, *Kansas State University, Manhattan, 3University of
California, Davis.

Cows readily seek shade to reduce solar heat load during high ambi-
ent heat. When shade structures are orientated north-south, stationary
cooling systems are unable to follow shade as sun angle shifts during
the day. The FlipFan Dairy Cooling System (FLFN) employs fans and
misters to follow shade by rotating on a horizontal axis and compensates
for wind speed. Multiparous, lactating Holstein cows (n = 144) on a
commercial dairy in Arizona were cooled by either a system comprised
of stationary fans and misters (CTRL) or the adjustable FLFN operated
for 16.5 h/d (0830 to 0100 h). Core body temperature (CBT) of 64 cows
(4 pens/treatment; 8 cows/pen; 7 d) and resting behavior of 144 cows
(4 pens/treatment; 18 cows/pen; 5 d) was collected by intravaginal and
leg data loggers, respectively. Cows were allotted to pens based on milk
production and DIM. Pen was the experimental unit. Mean temperature-
humidity index (THI) during the study was 80.2 (33.0°C and 40.3%
relative humidity) and ranged from 76.3 to 84.4. Mean 24-h CBT was
lower for cows cooled by FLFN than CTRL (38.9 vs. 39.1 £ 0.04°C; P
<0.01). A treatment x time interaction was observed in which CBT of
FLFN was 0.4°C lower than CTRL (P < 0.001) from 0600 to 0800 h
and 1500 to 1600 h. Cows cooled by FLFN spent more time lying down
compared with CTRL (9.5 vs. 8.6 + 0.13 h/d; P <0.001). Cows in the
FLFN treatment had more frequent lying bouts than CTRL (12.8 vs.
10.7 £ 0.10; P < 0.001). Lower CBT and decreased standing time are
consistent with other studies in which ambient heat load was reduced.
In a second experiment, isothermal maps representing the shaded area
of pens at different times of day were analyzed for differences in THI
provided by each cooling treatment. The FLFN provided a lower THI
in the morning and evening (5.9 and 1.7%, respectively; P <0.001) and
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tended to be lower (0.8%) in the afternoon (P < 0.10) compared with
CTRL. Results suggest that FLFN is more effective than stationary
fan systems at decreasing CBT, increasing lying time and bouts, and
providing a more desirable microenvironment for cows throughout the
day. The FLFN may yield similar results in different housing systems.

Key Words: adjustable fan, body temperature, resting behavior

M105 Evaluation of fc receptor gene variants in cow genomic
dna. J. Williams* and M. Worku, North Carolina Agricultural and
Technical State University, Greensboro, North Carolina.

Genetic differences exist among cows in susceptibility to mastitis.
Receptors for the Fc portion of immunoglobulin molecules (FcR)
provide an important link between circulating antibody and cellular
functions. Cattle possess the 3 classes of immunoglobulin G (IgG)
FcR (FcyRl, -I1, and -III). Further, activating (CD32a) and inhibitory
(CD32b) isoforms of IgG Fcy receptor (FcyR) 11 (CD32) have also been
identified. Genetic variations in FcR have been identified as risk factors
for chronic inflammatory conditions in man. Genetic differences in FcR
may affect response to pathogens in cattle. The objective of this study
was to detect FcR I, FcR II and their sub isoforms in cows. Blood was
collected from 10 lactating cows (8 were 100% Holstein Friesian and
2 Holstein x Jersey). The somatic cell counts (SCC) were recorded.
Genomic DNA was isolated from blood stored on FTA cards. Specific
primers for FcRI (CD64), FcRII (CD32) and FcRII sub-isoforms were
used to amplify Fc receptor genes. A primer for GAPDH was used as a
loading control. Amplified products were separated on a 1% agarose gel
and observed following staining with ethidium bromide. Genes encoding
FcRI and FcRIlc were detected in all cows. The activating (FcRIIa) and
inhibitory (FcRIIb) respectively were detected only in Holstein x Jersey
crossbred cows regardless of SCC. Further studies are needed to evaluate
the effect of FcR gene polymorphism on the cellular response in cattle.

Key Words: fc receptor, crossbreed, genetic variation

M106 Quantitative calcium determination from an ashed feed
sample. D. J. LaMay,* J. L. Squire, K. D. Baldock, and D. L. Smith,
Eastern New Mexico University, Portales.

Advances in technology have continued to improve the speed and qual-
ity of feed analyses. This protocol is a quantitative spectrophotometric
method of determining calcium in an ashed feed sample. Hydrochloric
acid (HCI) aids in the release of calcium bound to other molecules;
while O-Cresolphthalein Complexone binds calcium ions in an alkaline
medium, and 8-Hyrdroxy-quinoline binds magnesium ions to eliminate
their interference. To maintain an alkaline pH, 2-amino, 2-methyl,
1-propranol (AMP) is used as a buffer. From a stock solution of calcium
carbonate, dilutions (0.078, 1.56, 3.13, 6.25, 12.5, 25, and 50 mg/dL)
are produced. One gram of ashed feed sample is transferred to a 50 mL
conical tube. The crucible is rinsed with 10 mL of 0.IN HCI1. Add 0.7
mL of 37% HCI to the tube and vortex for 5 s. Pour the solution into an
acid rinsed beaker. Rinse the tube with 10 mL of distilled water into the
beaker, then add 479.3 mL of distilled water. Vortex each standard for 5
s, and pipette 50 uL of each standard into 4 wells of a 96-well microplate.
The 6.25 and 12.5 mg/dL standards are used as controls. Vortex each
control and pipette 50 pL of each. Mix the ash solution and pipette 50
uL of the solution. All the standards, controls, and samples are run in
quadruplicate. Pipette 180 puL of color reagent and AMP buffer into all
wells. Incubate the plate at room temperature for 10 min on a shaker
plate at 318 rpm. The test is analyzed at 630 nm with a background
subtraction of 490 nm. The curve fit of the standard dilution is linear
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and the test samples are compared with these values. Results obtained
from Cumberland Valley Analytical Services (CVA) were compared with
results obtained from our laboratory (OL), replicated 6 times. Results
for Feed Sample A were 0.27 versus 0.28% on a dry matter (DM) basis
for CVA versus OL, respectively. Results for Feed Sample B were 3.92
versus 3.94% on a DM basis for CVA versus OL, respectively. Results
for Feed Sample C were 0.79 versus 0.76% on a DM basis for CVA
versus OL, respectively. These results present validation the quantitative
spectrophotometric protocol is an effective and inexpensive method of
calcium determination.

Key Words: calcium, ashed feed, spectrophotometric

M107  Cow comfortin dry lots: Lameness, leg injuries and lying
times on dairy farms in Texas and New Mexico. A. K. Barrientos*!,
D. M. Weary', E. Galo?, and M. A. G. von Keyserlingk!, ‘Animal
Welfare Program, University of British Columbia, Vancouver, British
Columbia, Canada, °Novus International Inc., St. Louis, MO.

The aim of the study was to describe the variation in lameness, leg inju-
ries and lying behavior on dry lot dairies in Texas and New Mexico. Data
were collected by the same 2 trained individuals from 35 predominantly
Holstein herds. Herd size had on average (+SD) 3056 + 1047 milking
cows. One group of high production multiparous cows was monitored
on each farm, with pen size averaging (+SD) 286 + 177 cows. Cows
were gait scored using a 5-point Numerical Rating System where 1 and
2 are considered non-lame, > 3 clinically lame, and > 4 severely lame.
Prevalence of knee injuries was recorded based on swollen carpal joints
(yes/no). Focal cows (n = 40), randomly selected from the assessment
group, were evaluated for hock injuries on a scale of 1 to 5 (1 = healthy
and 5 = evident swelling and severe lesion). Electronic data loggers
recorded lying behavior of the focal cows at 1-min intervals for 3 d.
The analysis was descriptive and all results are presented as means
+ SD. Prevalence of clinical lameness averaged 31.7 £ 7.7%; severe
lameness averaged 2.0 + 1.6%. Prevalence of swollen knees averaged
16.8 + 10.2%. The overall prevalence of hock injuries (>2) was 18.2 +
11.0%; the prevalence of moderate-to-severe hock injuries (3, 4, and
5) was 4.7 + 3.7%, with almost no presence of severe injuries (4 and
5). Lying times were similar across farms, averaging 10.2 + 0.8h/d, but
cows within farms varied from 1.9 to 17.9 h/d. To our knowledge this
study is the first to describe the variation in lameness, injuries and lying
times in dairy cattle housed in dry lot dairies.

Key Words: dry lot, lameness, leg injuries

M108  The effect of temperature on performance of Keto-Test
strips. J. Shire*!, J. L. Gordon?, and E. L. Karcher!, ‘Department of
Animal Science, Michigan State University, East Lansing, *Depart-
ment of Population Medicine, University of Guelph, Guelph, Ontario,
Canada.

Ketosis is estimated to affect 15% of early lactation dairy cows. The
Keto-Test (Elanco Animal Health, Greenfield, IN) offers producers an
easy test to determine the concentration of f-hydroxybutyrate (BHBA)
in milk and track herd incidence of ketosis. The objective of this study
was to determine the effect of altering temperature at time of test on the
reliability of the Keto-Test. A total of 116 Holstein cows, ranging from
5 to 17 DIM, were selected from a commercial Holstein dairy herd in
Michigan. A milk sample was collected from one quarter of each cow
during the AM milking. Each sample was tested under 4 temperature
treatment conditions, A: Keto-Test strips and milk at room temperature
(RT, 24.0°C £ 0.1; control, manufacturer’s recommendations); B: cold
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strips (10.8°C + 0.9) and milk at RT; C: cold strips and fresh milk; D:
strips at RT and fresh milk. Blood samples were collected immediately
following milk collection and analyzed for BHBA concentration using
a Precision Xtra meter (Abbott Laboratories, Abbott Park, IL). Cows
with BHBA of > 1400 umol/L were considered positive for subclinical
ketosis. Accuracy of the Keto-Test strips under the 4 conditions was
determined by the kappa coefficient of agreement, using the result
of treatment A as the control. Additionally, sensitivity and specificity
were calculated using the blood BHBA concentrations and results of
the treatment A. Using the Keto-Test 60.2% of cows tested negative for
milk BHBA, 24.6% tested weak positive, 14.4% tested positive, and
0.8% tested highly positive. The weighted kappa coefficient of agree-
ment between the control test (A) and tests B, C, D and 95% lower and
upper confidence intervals were: test B = 0.71 (0.62, 0.80), test C =
0.69 (0.60, 0.78), and test D = 0.63 (0.54, 0.73). These results indicate
good agreement between the outcome of the treatment A and tests B, C,
and D. The sensitivities/specificities for A, B, C, and D are as follows:
0.70/0.81, 0.68/0.77, 0.60/0.88, and 0.58/0.87 indicating that the test in
all temperature conditions had a strong ability to detect the presence of
BHBA in milk. In conclusion, the reliability of the Keto-Test strips was
not dependent on the temperature of the milk or the strips.

Key Words: BHBA, ketosis, Keto-Test

M109 Effects of prepartum grouping strategy on immune
parameters of peripartum dairy cows. P. R. B. Silva*'2 J. G. N.
Moraes'?, L. G. D. Mendonga', A. A. Scanavez!, G. Nakagawa'!, M. 1.
Endres?, M. A. Ballou?, and R. C. Chebel!, 'Department of Veterinary
Population Medicine, University of Minnesota, St. Paul, *Department
of Animal Science, University of Minnesota, St. Paul, ’Department of
Animal and Food Sciences, Texas Tech University, Lubbock.

Objectives were to evaluate the effect of an “all-in-all-out” (AIAO) pre-
partum grouping strategy on immune parameters of Jersey cows. Cows
(254 £ 7 d of gestation) were paired by gestation length and assigned
randomly to an AIAO or control (CON) treatment. In the AIAO treat-
ment groups of 44 cows were moved into a pen where they remained
for 5 wk, whereas in the CON treatment approximately 10 cows were
moved into a pen weekly to maintain stocking density (44 cows for 48
headlocks). Pens were identical in size and design and each of the pens
received each treatment a total of 3 times, totaling 6 replicates and 259
and 308 cows enrolled in the AIAO and control treatments, respectively.
Blood was sampled weekly from d-14 to d 14 from a subgroup of cows
(n = 34/treatment) to determine neutrophil phagocytosis (PHAGO),
oxidative burst (OXID), and expression of CD18 and L-selectin and
for hematology. Data were analyzed by MIXED procedure with the
fixed effect of treatment (AIAO vs control) and random effects of pen
by replicate and cow by pen by replicate. Among the subgroup of cows
evaluated for immune parameters no differences between treatments
were observed in percentage of male calves (P = 0.81) and twins (P =
0.57) or incidence of retained fetal membranes (P = 0.71) and metritis
(P =0.43). Percentage of neutrophil positive for OXID (P =0.91) and
intensity of OXID (P = 0.94) were not different between treatments.
Similarly, no differences were observed between treatment regarding
percentage of neutrophil positive for PHAGO (P = 0.98) and intensity
of PHAGO (P=0.91). In addition, percentages of neutrophil expressing
CDI18 (P = 0.17) or L-Selectin (P = 0.83) were not different between
treatments. Number of leukocytes (P = 0.64), neutrophils (P = 0.33),
and lymphocytes (P = 0.80) were not affected by treatment. Cows
submitted to an AIAO prepartum grouping strategy had similar innate
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immunity and hematological parameters compared with cows submitted
to a conventional prepartum grouping strategy.

Key Words: prepartum dairy cow, grouping strategy, immune
parameters

M110  Detection of clinical and subclinical mastitis using reticu-
lorumen temperatures. A. E. Sterrett,* K. N. Brock, B. I. Kiser, J. D.
Clark, D. L. Ray, and J. M. Bewley, University of Kentucky.

The objective of this study, conducted at the University of Kentucky
Coldstream Dairy from September 15, 2011, to February 1, 2012, was
to examine the relationship between changes in reticulorumen tem-
perature (RT) and subclinical and clinical mastitis. The DVM System:s,
LLC (Boulder, CO) bolus system monitors RT using a passive RFID
transponder (Phase IV Engineering, Inc., Boulder, CO) equipped with a
temperature sensor queried twice daily by a panel reader placed in parlor
entrances. A composite milk sample was obtained from each cow in the
herd every 14 d for SCC analysis (Fossomatic FC somatic cell counter,
Foss, Hillerad, Denmark). Subclinical mastitis events were established
by SCC >200,000 cells/mL. Milkers recorded clinical mastitis events.
Data were analyzed using SAS (Cary, NC). Reticulorumen tempera-
tures <38.9°C were interpreted as erroneous reads, likely from water
intake before entering the parlor, and were eliminated from the data set.
Reticulorumen temperatures were adjusted for the change in herd RT at
each milking to account for the effect of changing ambient conditions
and diurnal variation. A 30-d rolling mean baseline RT was calculated
along with the number of SD from which each respective RT varied
from this baseline. The maximum RT and number of SD among all RT
within the previous 10 d were used as a baseline to assess whether a RT
alert was observed for mastitis and high SCC events. Using alert levels
of >2 SD and >3 SD within 10 d of a mastitis event, alerts occurred for
47% (n="7) and 33% (n = 5) of clinical mastitis events, respectively (n
=15). Using alert levels of >2 SD and >3 SD within 10 d of a high SCC
event, alerts occurred for 23% (n = 10) and 5% (n = 2), respectively.
Across all RT (n = 23,298), 11% (n = 2491) were >40°C. Using alert
levels of RT >40°C, alerts occurred for 80% (n =12) and 50% (n = 22)
of clinical mastitis and high SCC events, respectively. Reticulorumen
temperature may be an indication of subclinical and clinical mastitis,
but natural variation may limit the utility of a RT monitoring system.

Key Words: mastitis, reticulorumen, temperature

M404  Effect of precision processing barley grain on dry matter
intake, milk production, rumen pH and nutrient digestibility in
lactating dairy cows. N. Schlau*!, L. Duineveld!, W. Z. Yang?, T.
A. McAllister?, and M. Oba!, !University of Alberta, Edmonton, AB
Canada, 2Agriculture and Agri-Food Canada Research Centre, Leth-
bridge, AB Canada.

The objective of this study was to evaluate the effects of precision
processing (processing based on kernel size and volume weight) barley
grain on rumen fermentation and productivity of lactating dairy cows.
Twenty multiparous lactating Holstein cows including 8 ruminally can-
nulated cows were used in a replicated 4 x 4 Latin square design with
21-d periods. Cows were fed diets containing light barley grain (52.8 kg/
hL) processed using a narrow roller setting (LIGHT, processing index
(PT) = 80.2); heavy barley grain (68.6 kg/hL) processed using a wide
roller setting (HEAVY, P1=76.4); light and heavy barley grain precision
processed and mixed equal proportions (PP, PI=76.3); or light and heavy
barley grain mixed equal parts then processed at a single narrow roller
setting (industry standard; CON, PI=82.9). All diets consisted of 40%
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barley grain, 40% barley silage, and 20% of a supplement premix. There
were no treatment effects between LIGHT and HEAVY or PP and CON
on DMI (24.0 vs. 23.9 kg/d and 24.7 vs. 23.5 kg/d, respectively), rumen
pH (6.13 vs. 6.25 and 6.20 vs. 6.07, respectively), rumen metabolites
or sorting index. Digestibility of DM, OM, CP, starch, and NDF were
unaffected by treatment. Milk yield was not different between LIGHT
and HEAVY or PP and CON (28.8 vs. 28.3 kg/d and 28.6 vs. 28.9 kg/d,
respectively); nor was milk fat, protein, and lactose. MUN was higher
for cows fed the PP diet compared with those fed the CON diet (11.0 vs.
10.4 mg/dL; P =10.02) and for cows fed the LIGHT diet compared with
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those fed the HEAVY diet (11.6 vs. 10.7 mg/dL; P = 0.05), which can
be attributed to the differences in starch availability in the rumen and
amount of N captured by rumen microbes for protein synthesis. These
results suggest that precision processing barley grain may not drasti-
cally affect rumen fermentation or productivity in dairy cows. Previous
research on beef steers showed that precision processing barley grain
improves nutrient digestibility without affecting rumen pH. Different
responses between dairy and beef cattle might be explained by the dif-
ference in the level of barley grain in the diet.

Key Words: rumen acidosis, precision process, barley grain
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M111  Effects of energy supplementation for pasture forages on
in vitro ruminal fermentation in continuous cultures. C. T. Novi-
andi*!, M. N. McDonald!, D. R. ZoBell!, J.-S. Eun!, M. D. Peel?, and
B. L. Waldron?, 'Department of Animal, Dairy, and Veterinary Sci-
ences, Utah State University, Logan, *Forage and Range Research
Laboratory, USDA-ARS, Logan, UT.

Eight dual-flow continuous culture fermentors (700 mL) were used to
assess effects of energy supplementation [no concentrate, 30% ground
corn, or 30% dried distilled grains with solubles (DDGS)] with 4 pas-
ture forages [tall fescue (TF) without N fertilizer (TF-NF), TF with N
fertilizer (TF+NF), TF-alfalfa mixture, and TF-birdsfoot trefoil mixture
(TF+BFT)] on in vitro ruminal fermentation and N utilization. Twelve
dietary treatments were tested in a completely randomized design with
a 3 (energy supplements) x 4 (pasture forages) factorial arrangement.
Each culture fermentor was offered a total of 15 g DM/d. Forages were
supplied in 4 equal portions at 0600, 1200, 1800, and 2400 h, while
energy supplements were fed in 2 equal portions at 1200 and 2400 h.
Three replicated runs lasted 10 d each, with the first 7 d allowed for
microbial adaptation to the diets, and 3 d for sampling. Average daily
culture pH was affected by energy supplementation (P < 0.05), but not
by forage, ranging from 5.94 to 6.44. Energy supplementation increased
total VFA concentration (P < 0.01). Corn supplementation resulted
in greater VFA concentration in the TF+NF compared with DDGS
supplementation, whereas the DDGS supplementation increased VFA
concentration in the TF+BFT compared with corn supplementation (P <
0.05), leading to an interaction between energy supplements and pasture
forages (P < 0.01). However, corn supplementation resulted in greater
total VFA concentration than DDGS (43.4 vs. 41.5 mM). Decreases in
ruminal ammonia-N concentration, methane production, and acetate-to-
propionate ratio were observed when corn or DDGS was added into diets
(P < 0.01). These results indicate that supplementing pasture forages
with corn or DDGS enhanced microbial assimilation of ammonia-N and
shifted metabolic pathways of microbial fermentation. Supplementation
of corn in the TF+BFT elicited a similar ammonia-N concentration as
the corn supplemented in the TF+NF. Therefore, grass-legume mixtures
would be a sustainable component in grass grazing systems to improve
N utilization efficiency with appropriate energy supplementation.

Key Words: continuous cultures, energy supplementation, pasture
forage

M112  Evaluation of feed delivery methods for prepubertal
dairy heifers during the growing period. T. S. Dennis,* J. E. Tower,
and T. D. Nennich, Purdue University, West Lafayette, IN.

The objective of this study was to evaluate effects of feed delivery
method on growth, dry matter intake (DMI), feed efficiency, and rumen
fermentation characteristics of prepubertal dairy heifers during the
growing period. Ninety Holstein heifers (179.1 +29.9 kg, 171 £26 d
of age) were randomly assigned to 1 of 15 pens by body weight (BW).
Treatment diets contained 56% forage and 44% grain mix (DM basis)
and were delivered using a hay feeder and grain bunk (HF), forage and
grain fed side-by-side in a bunk (SBS), or a total mixed ration (TMR)
for 98 d. Heifers were weighed every 2 wk, and hip and withers heights
and heart girth circumference (HGC) were measured monthly. Blood
and rumen fluid were collected at the beginning, middle, and end of the
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study to measure plasma urea N, plasma glucose, and rumen NH; and
volatile fatty acids (VFA). Data were analyzed as repeated measures
using PROC MIXED of SAS with pen as the experimental unit. Feed
delivery method affected final BW, as HF heifers were 11.1 kg and
9.7 kg heavier than SBS and TMR heifers (P < 0.01 and P < 0.01),
respectively. Average daily gains were lower for SBS (P < 0.05) and
tended to be lower for TMR (P < 0.10) compared with HF, averaging
0.75,0.78, and 0.87 kg/d, respectively. Average DMI was greater for HF
compared with SBS and TMR (8.2, 7.7, and 7.7 kg/d, respectively; P <
0.01), resulting in similar gain:feed between delivery methods overall
(P>0.10). Heifers fed using HF had greater HGC than SBS (P < 0.05)
and tended to have greater HGC than TMR (P < 0.10); however, hip
and withers heights were not affected by delivery method (P > 0.10).
Heifers fed using SBS had increased acetate and butyrate concentrations
on d 42 (P <0.05), resulting in increased total VFA concentrations on d
42 (P <0.05). Acetate and butyrate concentrations were similar for HF
and TMR throughout the study (P > 0.10). Blood metabolites, rumen
pH, and rumen NH; were not affected by delivery method (P > 0.10).
Results from this study showed that component feeding using a hay
feeder increased ADG; however, the manner of feed delivery did not
affect feed efficiency or growth in prepubertal dairy heifers.

Key Words: dairy, heifer, feed delivery

M113  Prediction of pregnancy outcome using machine learn-
ing algorithms. S. Shahinfar*!, K. Weigel!, D. Page?, J. Gunter!, V.
Cabrera!, and P. Fricke!, ‘Department of Dairy Science, University of
Wisconsin-Madison, Madison, 2Departmem‘ of Biostatistics and Medi-
cal Informatics, and Department of Computer Science, University of
Wisconsin-Madison, Madison.

On a daily basis making decisions about whether or not to breed a given
cow and knowledge about expected outcome outcome of the breeding
would have an economic impact on profitability of breeding program and
net income of the farm. The outcome of each breeding can be affected by
many management and physiological factors that vary between farms.
Machine learning algorithms offer a great opportunity with regard to
problems of multi co-linearity, missing values, or complex interactions
among variables (Caravielo et al., 2006). The objective of this study
was to develop a user friendly and intuitive on-farm tool to help farmers
making decisions about breeding cows. To achieve our goal, we applied
several different machine learning algorithms to predict the pregnancy
status of each cow after breeding based on phenotypic and genotypic
data. Data from 26 dairy farms in Alta Genetics Advantage progeny
testing program were used, representing a 10-year period from 2000
to 2010. Reproduction, production, health events, and breeding values
of cows and sires were extracted from an on-farm dairy management
software and USDA-AIPL databases. The edited data set consisted of
195128 breeding records for multiparous lactation dairy cows, and each
ofrecord had 38 potential explanatory variables. Naive Bayes classifier,
Bayesian network, and bagging with RepTree were applied to the data.
Among all of these methods, bagging had the best performance with
0.697, area under the ROC curve and 0.665 precision. Naive Bayes and
Bayesian network had 0.599 and 0.615 area under ROC curve respec-
tively. An Information base variable selection procedure identified Mean
conception rate in last 3 mo in herd, period, DIM at breeding, past times

45



breed, current times breed and calving interval as the most effective
explanatory variable in predicting pregnancy outcome.

Key Words: machine learning, bagging, fertility

M114  Genes for lysine catabolism in lactating dairy cows are
responsive to postruminal lysine supply. H. A. Tucker*!, M. D. Han-
igan?, J. Escobar®, P. H. Doane*, and S. S. Donkin', 'Department of
Animal Sciences, Purdue University, West Lafayette, IN, >Department
of Dairy Science, Virginia Polytechnic Institute and State University,
Blacksburg, 3Department of Animal and Poultry Sciences, Virginia
Polytechnic Institute and State University, Blacksburg, *Archer Dan-
iels Midland Company, Decatur, IL.

Lysine supply is potentially limiting for milk protein production in dairy
cows. The availability of lysine to the mammary gland and other tissues
is a function of the quantity of metabolizable lysine and hepatic lysine
catabolism. This experiment evaluated the effect of increased postrumi-
nal lysine supply on expression of aminoadipate semialdehyde synthase
(AASS), a committing step in lysine catabolism in liver, and ornithine
transcarbamoylase (OTC) and argininosuccinate synthase (ASS), key
urea cycle enzymes. Eight multiparous early lactation Holstein cows
were utilized in a replicated 4 x 4 Latin square. Cows were fed a lysine-
limited ration and infused post-ruminally with 0, 9, 27 or 63 g/d of lysine.
Periods consisted of a 10-d washout phase followed by 10 d of lysine
infusion. On the last day of infusion liver samples were collected for
mRNA analysis and blood samples were collected for analysis of blood
urea nitrogen, amino acids, and a-aminoadipic acid. Milk protein percent
was increased (P < 0.05) with infusion of lysine (2.53 vs. 2.68 + 0.05%
for 0 and 63g/d lysine). Blood urea nitrogen decreased (P < 0.05) with
infusion of lysine (11.4 vs. 10.8 + 0.4 mg/dL for 27 and 63 g/d lysine).
Plasma lysine increased (P < 0.01) with lysine infusion (39.5, 45.8, 60.7
and 68.7 uM for 0, 9, 27, 63 g/d lysine). Plasma a-aminoadipic acid
concentration increased (P < 0.05) with lysine infusion (2.9 vs. 4.7 +
0.4 uM for 27 and 63 g/d lysine). Expression of OTC and ASS did not
differ with increased postruminal lysine. Expression of AASS resulted
in numeric differences between 0 and 63 g/d lysine (0.50 vs. 1.38 +
0.44 arbitrary units, respectively), but were not significant (P > 0.05).
These data indicate responsiveness of milk protein synthesis to lysine
and suggests changes in amino acid and nitrogen metabolism in liver
in response to postruminal lysine supply in early lactation dairy cows.

Key Words: lysine, gene expression, postruminal infusion

M115  Evaluation of rumen protected lysine supplementation to
lactating dairy cows consuming increasing amounts of DDGS. H.
A. Paz*!, M. de Veth?, R. Ordway?, and P. J. Kononoff', /University of
Nebraska-Lincoln, Lincoln, *Balchem Corp., New Hampton, NY.

Twenty multiparous Holstein cows were used in 4 5 x 5 Latin squares
to determine the effects of feeding increasing amounts of dried distillers
grains plus solubles (DDGS) in diets with or without the supplementa-
tion (60 g/d) of a rumen protected Lys (RPL) product (AminoShure-L;
L-Lysine 38%) on milk yield and composition and plasma concentration
of AA. Dietary treatments were (1) Control, (2) 10% DDGS (10DDGS),
(3) 20% DDGS (20DDGS), (4) 10% DDGS+RPL (10DDGSRPL), and
(5)20% DDGS+RPL (20DDGSRPL). Basal diets were formulated using
the CPM Dairy model (v3.0) to provide a predicted decreasing supply
of Lys, 117,99, and 91% of requirement for the Control, 10DDGS, and
20DDGS diet, respectively. Periods lasted 21 d with the last 3 d for data
collection. Compared with cows fed the Control diet, cows fed diets with
DDGS had a similar DMI (25.2 vs. 25.4 + 0.04 kg/d; P = 0.14), milk
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yield (30.1 vs. 30.9 £ 0.11 kg/d; P =0.11) and composition except for
protein percentage which was higher (3.15 vs. 3.21 + 0.03%; P =0.03)
and resulted in higher (0.94 vs. 1.00 £ 0.05 kg/d; P = 0.04) protein yield
by cows fed diets with 20% DDGS. Supplementation of basal diets with
RPL had no effect on milk production or composition. Compared with
an expected DMI of 23.3 kg/d and milk yield of 38.5 kg/d, cows had a
greater intake and lower milk production across diets, which resulted
in diets that were predicted to supply sufficient amounts of Lys (140,
118, 104% of requirement for the Control, 10DDGS, and 20DDGS diet,
respectively). Plasma concentration of Lys decreased (11.8%; P=0.01)
as DDGS inclusion increased and supplementation with RPL did not
change Lys concentration. For other essential AA, plasma concentrations
of cows fed diets with DDGS were lower (P < 0.05) for His and Val
(8.62 + 0.03 and 40.62 + 0.01 pg/mL) and greater (P < 0.01) for Met
(4.27 £<0.01 pg/mL) compared with cows fed the Control diet (9.50 +
0.03,44.38+0.01, 3.47 +£<0.01 pg/mL; respectively). Overall, inclusion
of DDGS increased the yield of milk protein and when combined with
RPL resulted in no response in milk production parameters suggesting
that Lys was not the first limiting AA.

Key Words: dairy cow, dried distillers grains plus solubles, rumen-
protected Lys

M116 Integrating nutritional and reproductive models to
improve reproductive efficiency in dairy cattle. S. L. Shields*!, H.
Woelders2, M. Boer?3, C. Stotzel?, S. Roeblitz*, J. Plontzke*, and J. P.
McNamara', 'Department of Animal Sciences, Washington State Uni-
versity, Pullman, *Animal Breeding and Genomics Centre, Wagenin-
gen UR Livestock Research, Lelystad, the Netherlands, 3Adaptation
Physiology Group, Department of Animal Sciences, Wageningen Uni-
versity, Wageningen, the Netherlands, *Computational Systems Biol-
ogy Group, Zuse Institute Berlin, Berlin, Germany.

The objective was to integrate 2 existing mechanistic, dynamic models
of nutritional and reproductive processes in the dairy cow. The objective
of'this research model is to be suitable for evaluation of data, concepts,
and hypotheses regarding underlying genetic, nutritional, and physi-
ological control of reproduction. A model of metabolism (Molly, UC
Davis); which describes metabolism of glucose, amino acids, and fatty
acids in tissues at an aggregated metabolic pathway level was integrated
with a model of reproductive processes which describes growth and
decay of the follicles and corpus luteum, gonadotropin releasing hor-
mone, follicle stimulating hormone, luteinizing hormone, progesterone,
estrogen, oxytocin, and prostaglandin F2a over time. The nutritional and
reproductive processes are integrated at specific points: glucose, IGF-I,
leptin and growth hormone affect rates of follicle stimulating hormone,
luteinizing hormone, and follicular growth. Degradation of estrogen
and progesterone is a function of metabolic clearance rate (MCR);
(MCR progesterone, ng/ul = 2.6455 - 0.1606(DMI)2 - 0.5896(DMI)
12 = 0.9964). Progesterone affects probability of embryo survival (%
survival =51.74 +4.18 (ng/ml) r* = 0.9943). Pulse frequency of LH is a
function of leptin (LH pulses/8h =0.591 + 0.0015 (ng/ml)5 - 0.025(ng/
ml)4 + 0.144(ng/ml)3 - 0.319(ng/ml)2 + 0.237(ng/ml) r> = 0.65). The
probability of ovulation is a function of dominant follicle diameter
(probability, % = 465.6 - 0.72(diam.)3 + 21.1(diam.)2- 180.0 (diam.);
2= 0.99). Probability of first service conception is a function of IGF1:
(prob., % = 11.36 + 10.42(IGF1 ng/ml) r= = 0.97). Changing energy
intake or milk production causes a pattern and direction of response in
reproductive processes consistent with literature values. Increased meta-
bolic rate decreases estrogen and progesterone concentration, reduces
the ovulatory surge and decreases embryo survival. This research model
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should be useful to frame specific hypotheses on control of reproductive
processes by genetic and nutritional driven mechanisms.

Key Words: systems biology, reproduction, nutrition

M117  Variation of mucosal innate immune genes expression in
the gastrointestinal tract of dairy calves fed with or without calf
starter during weaning transition. N. Malmuthuge,* M. Oba, and L.
L. Guan, University of Alberta, Edmonton, AB, Canada.

Weaning transition is considered as the most critical period in calf
management, which causes significant level of stress in animals, and
the dietary changes associated with weaning can cause functional and
morphological changes in the gastrointestinal tract (GIT). However,
how these drastic changes affect immunity of calves and what immune
mechanisms help calves dealing with their stress are not fully under-
stood. This study aimed to investigate the expression of mucosal innate
immune genes (toll-like receptors and antimicrobial peptides) in the
GIT of calves in weaning transition (8 weeks old). Holstein bull calves
were assigned to one of 2 diets 2 weeks of age to 8 weeks of age; milk
replacer only (MR, n = 4) or milk replacer plus calf starter (MR+S, n
= 4), and mucosal tissue samples were collected from jejunum, ileum,
cecum and colon at the end of feeding trial. Gene expression data were
analyzed using MIXED procedure in SAS and statistical model includes
diet and location as fixed effects. Expression of mucosal innate immune
genes displayed distinct patterns between 2 feeding regimens. TLR 9
and 10 were differentially expressed among the GIT locations of claves
fed MR (P < 0.05) whereas TLR 1, 2, 4, 7, 9 and 10 were differentially
expressed among the GIT locations of calves fed MR+S (P <0.01). TLR
2,3, 5 and 6 showed a significantly higher expression in MR+S group
than the calves fed MR. However, TLR 4 and 10 showed a significantly
lower expression in MR+S calves. f-defensin and peptidoglycan recog-
nition protein 1(PGLYRP1) expressions were observed in both groups
of animals without any regional variation except for significantly higher
expression of PGLYRP1 in the jejunum than the other GIT regions of
MRS calves ((P = 0.04). However, f-defensin expression was lower
in MR+S calves than MR calves with a significantly lower expression
in the cecum, while PGLYRP1 showed a significantly higher expres-
sion in MR+S calves than MR calves in all regions except the ileum.
Gene expression differences observed in the present study suggest that
the consumption of solid feed may affect immune responses of calves
and thus possibly determine the capability of calves to deal with stress
associated with weaning.

Key Words: gastrointestinal tract, weaning transition, mucosal
immunity

M118  Web forums as a method for engagement on contentious
issues in dairying: Should dairy calves be separated from the cow
within the first few hours after birth? B. A. Ventura,* M. A. G. von
Keyserlingk, C. A. Schuppli, and D. M. Weary, Animal Welfare Pro-
gram, Faculty of Land and Food Systems, University of British Colum-
bia, Vancouver, BC, Canada.

Over the past few decades the public has become increasingly interested
in the welfare of food animals. However, the food animal industries,
including the dairy industry, possess few mechanisms for discussion
of contentious practices. Here we present results from a web-based
forum designed to promote discussion of controversial issues among
stakeholders. In the present application we asked participants to respond
to the question, “Should dairy calves be separated from the cow within
the first few hours after birth”? A total of 163 people participated in
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4 independent web forums; 33% were students/teachers, 13% animal
advocates, 23% farmers, veterinarians, and industry professionals, and
31% had no involvement in the dairy industry. Overall there was little
participant consensus, with 44% choosing “yes,” 48% choosing “no,”
and 9% neutral. Responses varied with demographics, with opposition
to early separation higher among females, advocates, and those with
no involvement in the industry. Participants were also able to provide
reasons in support of their views, with opponents and supporters often
referencing similar issues in their reasoning. Opponents of early sepa-
ration gave reasons such as: it is unnatural, it compromises calf and/
or cow physical health, it is emotionally stressful, and the industry can
and should accommodate cow-calf pairs. In contrast, supporters of early
separation reasoned that it promotes calf and/or cow physical health and
production, emotional distress is best minimized by separating before
bonds develop, and the industry is limited in its ability to accommo-
date cow-calf pairs. These results illustrate the potential of web-based
forums to identify areas of shared concern and disagreement among
stakeholders, providing a foundation to develop practices that satisfy
both producer and consumer expectations. More generally, the results
suggest that web-based forums can provide a safe platform for much
needed discussion on contentious issues in the dairy industry.

Key Words: public attitudes, animal welfare, maternal filial bond

M119 A cluster analysis to describe profitability on Wisconsin
dairy farms. M. Dutreuil*!, V. E. Cabrera', R. Gildersleeve?, C. A.
Hardie!, and M. Wattiaux', 'University of Wisconsin-Madison, Madi-
son, *University of Wisconsin Extension, Dodgeville.

A survey was implemented on Wisconsin dairy farms to understand
the impact of farm management on profitability. Farms were selected
across 3 systems: conventional (C), grazing (G) and organic (O). The
objective was to characterize main factors associated with profitability.
A cluster analysis using complete linkage was conducted on 20 farms as
preliminary analysis: 4 O, 4 G and 12 C. The analysis yielded 3 clusters.
Cluster 1 included 1 O, 2 G and 6 C farms; cluster 2 included 4 C and
1 G farms; and cluster 3 included 3 O, 1 G and 2 C farms. Clusters 1
and 3 had the same income over feed cost (IOFC, $5.97 and $5.22/d
per cow, respectively) whereas cluster 2 had an IOFC of $8.09/d per
cow. Farms in cluster 2 had 71 cows and 95 ha and were managed by
the youngest farmers (44 years old). They used a ration with 35% grass
silage (GS), 1% hay, 18% corn silage (CS) and 46% concentrate (CC).
They had the greatest milk production (10,764 kg/cow per year) and the
lowest percentage of milk withheld from sale (0.49%). They produced
milk with 3.55% fat, 3.03% protein and 203,000 somatic cells (SCC),
but received the lowest milk price (0.348$/kg). Farms in cluster 1 had
72 cows and 115 ha and were managed by 49 years old farmers. They
used 20% GS, 32% hay, 12% CS and 36% CC in the ration. They had a
lower milk production (7,068 kg/cow per year) and more milk withheld
(1.65%) than farms in cluster 2. Their milk had 3.78% fat and 2.99%
protein with a price of 0.368$/kg. Farms in cluster 3 were the smallest
farms with 48 cows and 54 ha and were managed by 49 year old farm-
ers. They used 17% GS, 54% hay, 5% CS and 24% CC in the ration.
They produced the least amount of milk (4,146kg/cow per year) and
withheld 3.08% of production. They had the greatest milk fat and protein
content (4.36% and 3.25%, respectively), the greatest SCC (317,167)
and the greatest milk price (0.4808/kg). The 3 clusters contained farms
from different systems indicating that management system was not a
major descriptor of IOFC. However, this study suggested that [OFC
was associated with quantity and quality of milk, percentage of milk
withheld, feeding strategy and age of the farmer.

Key Words: cluster analysis, farm profitability, farm management
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Growth and Development |

M120  Effect of protein supplementation in the last trimester of
gestation in Nellore cows on subsequent growth of their bull calves
submitted or not submitted to creep-feeding. F. M. da Rocha’, A. V.
Pires?, R. Sartori?, D. D. Nepomuceno?, M. V. Biehl*3, 1. Susin?, E. M.
Ferreira?, M. V. C. Ferraz Junior3, J. R. S. Goncalves*, L. H. Cruppe',
and M. L. Day', 'The Ohio State University, Columbus, *University of
Sao Paulo, Piracicaba, SP, Brazil, 3University of Sao Paulo, Piras-
sununga, SP. Brazil, *Experimental Station Hildegard Georgina Von
Pritzelwitz, Londrina, PR, Brazil.

The objective of this study was to evaluate the effect of supplemental
protein to Nellore cows in the last trimester of gestation on subsequent
growth of their calves, submitted or not to creep-feeding. Cows (n =
227) were assigned to a randomized complete block design. Blocks
were balanced for BW (432 + 50 kg) and BCS (2.85+ 0.4; 1 to 5 scale).
Treatments were arranged in a 2 x 2 factorial. Cows and bull calves
were kept on pasture containing 8% crude protein (CP). The treatments
were 1 and 2 - cows (n = 119) supplemented with soybean meal (0.5
kg/cow/d) and bull calves in either a creep (1, n = 114) or non-creep
feeding program (2, n = 113) and; 3 and 4 - cows not supplemented (n
= 108) and bull calves in either a creep (3) or non-creep (4) feeding
program. Chemical composition of the creep diet was 22% CP, and
72% TDN. Data were analyzed using GLM procedure of SAS and dif-
ferences among means were tested using Student’s #-test (P < 0.05). At
weaning time, there were no effects of cows prepartum supplementation
on ADG and BW of bull calves (0.789 + 0.16 vs. 0.777 £ 0.17 kg/d and
189.7 £34.0 vs. 191 + 38.1 kg) for supplemented or not supplemented
cows, respectively. Bull calves supplemented with creep feeding had
greater (P < 0.01) ADG (0.842 + 0.14 vs. 0.725 + 0.16 kg/d for creep
vs. non-creep feeding program, respectively) and BW at weaning (196.0
+ 30.1 vs. 184.6 + 40.3 kg for creep vs. non-creep feeding program,
respectively). In conclusion, supplementation with 0.5 kg of soybean
meal in Nellore cows during the last trimester of gestation did not alter
subsequent growth of their bull calves. However, the creep feeding
increased ADG and BW at weaning in Nellore bull calves.

Key Words: beef cattle, fetal programming, creep diet

M121  Protein supplementation of Nellore cows in the last tri-
mester of gestation and consequent performance of their heifer
calves in creep feeding. D. D. Nepomuceno?, A. V. Pires?, R. Sar-
tori, F. M. da Rocha’, M. V. Biehl*2, 1. Susin?, E. M. Ferreira’, M. V.
C. Ferraz Junior?, J. R. S. Goncalves*, F. M. Abreu!, L. H. Cruppe!,
and M. L. Day', The Ohio State University, Columbus, *University of
Sao Paulo, Piracicaba, SP. Brazil, 3University of Sao Paulo, Piras-
sununga, SP, Brazil, *Experimental Station Hildegard Georgina Von
Pritzelwitz, Londrina, PR, Brazil.

The objective of this study was to evaluate the effect of supplemental
protein to Nellore cows in the last trimester of gestation on subsequent
growth of their heifer calves in creep feeding. Cows and their calves were
managed on pasture containing 8% crude protein (CP). The cows were
assigned to a complete randomized block design. Blocks were balanced
for BW (431 + 49 kg), age (8.9 + 2.2 years), and BCS (2.8 £ 0.4; 1 to
5 scale). Treatments were arranged in a 2 % 2 factorial. The treatments
were designated: 1 and 2 - cows (n = 106) supplemented with soybean
meal (0.5 kg/cow/d) and heifer calves in either a creep (1, n = 106) or
non-creep (2, n = 103) feeding program or; 3 and 4 - cows not supple-
mented (n = 103) and heifer calves in either a creep (3) or non-creep
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(4) feeding program. Chemical composition of the creep diet was 22%
CP, and 72% TDN. Data were analyzed using GLM procedures of SAS
and differences among treatments means were tested using Student’s
t-test (P <0.05). At weaning time, there were no effects of cow supple-
mentation on ADG and BW of heifer calves (0.677 £ 0.13 vs. 0.664
+0.126 kg/d and 168.2 + 26.0 vs. 170.5 + 32.8 kg) for supplemented
or non-supplemented cows, respectively). Heifer calves supplemented
with creep feeding showed greater (P = 0.01) ADG (0.708 £ 0.112 vs.
0.632 + 0.13 kg/d) and BW at weaning (172.7 £ 26.7 vs. 165.8 £ 31.9
kg) than those not supplemented. In conclusion, supplementing 0.5 kg
of soybean meal for Nellore cows in the last trimester of gestation did
not alter subsequent growth of their heifer calves but ADG and BW at
weaning were increased with creep feeding.

Key Words: beef cattle, growth, production systems

M122  Identification of key amino acids associated with fetal
skeletal muscle growth in sheep. F. A. Sales*', B. P. Treloar!,
D. Pacheco!, H. T. Blair?, P. R. Kenyon?, G. Nicholas?, M. Senna-
Salerno?®, and S. A. McCoard!, 'Agresearch Grasslands, Palmerston
North, New Zealand, 2Sheep Research Centre, Massey University,
Palmerston North, New Zealand, 3Agresearch Ruakura, Hamilton,
New Zealand, “Instituto de Investigaciones Agropecuarias, Punta
Arenas, Chile.

The role played by free amino acids (FAA) in the regulation of muscle
growth during gestation in ruminants is poorly understood. The objective
of'this study was to compare maternal and fetal plasma and muscle FAA
profiles between single and twins fetuses, and to examine the potential
association between these profiles and muscle weight from well-fed
late-gestation ewes. Single- (n = 9) and twin-bearing (n = 10) ewes,
fed ad libitum on pasture were used. At d 140 of gestation ewes were
euthanized, maternal and fetal plasma and fetal semitendinosus muscle
(ST) collected and stored at —80°C. Reverse phase HPLC was used
for FAA determination in plasma and ST muscle. Analysis of variance
was used for comparisons of muscle weight and FAA concentration
between single and twins and Pearson correlation analysis to estimate
the relationship between ST weight and intracellular FAA. Twin fetuses
had lighter ST muscles compared with singles (8.6+0.3 gvs. 11.1+0.9
g, P =0.02). Total maternal plasma FAA was similar between single-
and twin-bearing ewes (P > 0.05). Total fetal plasma FAA was similar
between single and twin fetuses (P > 0.05). Twin fetuses had lower
plasma concentrations (P < 0.05) of aspartate, glutamate, citrulline,
and ornithine, and higher (P < 0.05) concentrations of glutamine and
methionine compared with single fetuses. In muscle, lower concentra-
tions of aspartate and threonine, and higher concentrations of citrulline
and methionine were found in twins compared with singles (P < 0.05).
Significant correlations between ST weight and intracellular arginine
concentrations were found in both singles (r = 0.62, P = 0.007) and
twins (r=0.67, P = 0.03). These results indicate that restricted growth
of twins compared with singles may be associated with altered placental
AA transport and/or fetal AA metabolism. Observed differences between
singles and twins in plasma AA and muscle FAA profiles indicate pos-
sible differences in AA transport and/or utilization in muscle. Arginine
was the only FAA correlated with muscle mass in both single and twins,
indicating that arginine may play an important role in the regulation of
muscle growth in the ovine fetus.

Key Words: skeletal muscle, amino acids, sheep
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M123 Is placental functionality different between singletons
and twins in sheep? D. S. van der Linden* and S. A. McCoard,
Animal Nutrition Team, AgResearch Grasslands Limited, Palmerston
North, New Zealand.

A greater understanding of the factors that regulate placental nutrient
transport will help elucidate mechanisms underlying perturbations in
fetal growth. This study investigated the relationship between fetal
weight and placentome type and size in placentae of singleton and twin
fetuses in late pregnancy. In addition, free amino acid (AA) profiles
were measured in fetal, umbilical artery and vein plasma using ion
exchange chromatography and used as an indicator of placental nutri-
ent transport. Singleton (n =9) and twin (n = 10) placentae, from ewes
offered ad libitum grazing throughout pregnancy were studied at d 140
of pregnancy. Blood samples from each fetus, umbilical vein and artery
were collected before being removed from the placenta. Individual pla-
centae per fetus were dissected and placentomes were classed per type
and size and placentome number and individual weight were recorded.
Data was analyzed using the PROC MIXED procedure in SAS with the
fixed effects of birth rank, plasma pool type, their interactions and the
random effect of ewe.Twin fetuses were 16% lighter (P = 0.01) than
singletons, and had a smaller placenta with 28% decreased placentome
weight (P = 0.03) and 35% fewer placentomes (P = 0.001). However,
compared with singletons, twins tended (P = 0.19) to have a 17% more
efficient placenta than singletons. In addition, twins showed a different
distribution of placentome type and size compared with placentae of
singletons, such that twins showed a greater proportion of type B and
light placentomes compared with singletons. Fetal plasma of twin fetuses
had 44% lower arginine (P = 0.03), 34% lower histidine (P = 0.02) and
20% lower leucine (P = 0.04) concentrations than singletons. In twins,
fetal plasma had 55% lower asparagine (P =0.005) and 47% (P =0.03)
higher glutamine (Glu) (P = 0.03) concentrations than umbilical artery
plasma. No differences in AA concentrations between fetal, umbilical
vein and artery plasma were observed in singletons. Glutamine is a
major oxidation-energy source for the placenta and the fetal liver is the
net producer of Glu. This may indicate that the functionality of the feto-
placental unit is different between singletons and twins. In conclusion,
individual placentae of twins may differ in functionality and nutrient
transport from singletons and more research is warranted to better
understand placental nutrient transport and function.

Key Words: placenta, sheep, amino acid

M124  Placental efficiency at birth has no effects on postnatal
muscle development. T. A. Wilmoth*!, C. S. Perkins?, Z. E. Kerley?,
Z. D. Callahan?, M. E. Wilson!, and B. R. Wiegand?, West Virginia
University, Morgantown, *University of Missouri, Columbia.

By d100 of gestation the populations of primary and secondary muscle
fibers have formed. This number changes little after birth and throughout
postnatal growth, however the size of these fibers can change, influencing
pork quality. Placental function is an important factor in fetal and muscle
development. Placental efficiency (fetal weight divided by placental
weight) is often a measure of placental function and may impact muscle
development during gestation and assumedly at slaughter. The objective
of this work was to determine the relationship of placental efficiency
to muscle development of the market weight hog. Placental efficiency
was determined for each piglet at birth. At 2 mo of age, barrows (n =
19) were individually housed and fed to a final weight of 121 kg. Fol-
lowing a 24 h chill, a 2.5 cm? sample of longissimus dorsi (LD) at the
10th rib and semitendonosus (ST) from the middle of the muscle were
collected and frozen. Two sections were taken of each muscle type and
2 images of each section were captured. The number and diameter of
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primary and secondary fiber types were determined by ATPase assay
using acid preincubation. From each image 15 primary fibers and 20
secondary fibers were measured for diameter. The GLM procedures of
SAS were used to determine Pearson correlation coefficients between
variables. The diameter of primary and secondary muscle fibers in LD
were positively related (P < 0.0001, r = 0.80). The diameter of primary
muscle fibers was negatively correlated to the number of secondary
muscle fibers in the LD (P <0.05, r=—0.42). As primary fiber diameter
increased in the LD, primary and secondary fiber number also increased
in the ST (P < 0.05, r = 0.62, r = 0.56, r = 0.49, respectively). The
number of secondary muscle fibers in LD were negatively correlated
to the diameter of secondary muscle fibers in LD (P < 0.05, r = —0.40).
In ST, the secondary to primary fiber ratio was found to be positively
correlated to the diameter of primary fibers (r=0.39, P <0.05). Placental
efficiency, determined at birth, appears to have to no effects on future
muscle development of the animal.

Key Words: fiber number, postnatal growth, placental efficiency

M125  Effects of metabolizable protein supply during late gesta-
tion on ovine offspring growth and development. C. A. Schwartz*!,
K. R. Maddock-Carlin', C. O. Lemley', L. E. Camacho', W. L. Keller',
J. S. Caton!, R. D. Yunusova!, C. S. Schauer?, and K. A. Vonnahme',
!Department of Animal Sciences, North Dakota State University,
Fargo, *Hettinger Research Extension Center, North Dakota State
University, Hettinger.

The objective of this study was to evaluate the effects of maternal
metabolizable protein (MP) supply on fetal growth in sheep. Multiparous
singleton pregnant ewes (n = 18) were randomized to receive 1 of 3
diets that were isocaloric and formulated to supply 60% (MP60), 100%
(MP100), or 140% (MP140) of MP requirements during late (d 100 to
130) gestation. Metabolizable protein requirements were calculated
as: MP (g/d) = (CP, g/d x (64 + (0.16 x undegraded intake protein of
diet)))/100. Pregnant ewes and fetuses were euthanized and necropsied
ond 130+ 1 of gestation. Data were analyzed using PROC GLM of SAS.
There was no effect (P> 0.12) of maternal MP supplementation during
late gestation on fetal BW, empty BW, curved crown rump length, heart
girth circumference, or adrenal, brain, heart, kidney, lung, pancreas,
large intestine, spleen, and stomach weights when expressed as g or
as g/g BW. Fetuses from MP140 ewes (8.8 + 0.4) had increased (P <
0.05) small intestinal mass (g/g BW) at d 130 compared with fetuses
from MP60 (7.3 £ 0.5) and MP100 (7.0 + 0.5) and ewes. Fetuses from
MP60 (21.4 £ 1.59) ewes had increased (P < 0.05) perirenal fat mass
(g and g/g BW) compared with fetuses from MP100 (15.5 + 1.5) and
MP140 (17.2 + 1.5) ewes. Although all pregnant ewes were provided
adequate energy, restricting levels of maternal MP supply during the
defined period of gestation increased fetal perirenal fat whereas high
levels of MP supply increased fetal small intestinal mass, all while not
altering fetal BW.

Key Words: fetal growth, metabolizable protein, ovine

M126  Vascularization in ovine utero-placental tissues during
early pregnancy: Effects of assisted reproductive technology
(ART). P. P. Borowicz,* L. P. Reynolds, D. A. Redmer, and A. T.
Grazul-Bilska, Department of Animal Sciences, and Center for Nutri-
tion and Pregnancy, North Dakota State University, Fargo.

Compromised pregnancies can be caused by genetic, epigenetic,
environmental and/or other factors. Assisted reproductive technology
(ART) has profound effects on placental and fetal development, leading
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eventually to compromised pregnancy. Development of an adequate
blood supply to the placenta, which is regulated by numerous angiogenic
factors, is critical to support normal fetal development. We hypothesized
that vascular development, reflected by the number, density and size
of capillaries, is altered in utero-placental tissues in compromised
pregnancies due to ART. Pregnancies were achieved through natural
breeding (NAT, control, n = 3), transfer of embryos generated through
natural breeding (NAT-ET, n = 7), in vitro fertilization (IVF, n = 4),
or in vitro activation (IVA; parthenogenetic clones, n =4). On d 22 of
pregnancy, cross sections of gravid uteri, containing utero-placenta,
were collected and fixed for histochemical (hematoxylin and periodic
acid Schiff staining) detection of capillaries followed by image analysis
to determine the capillary area density (CAD), capillary surface density
(CSD, exchange area), and capillary number density (CND) per unit
of maternal placental (caruncular) tissue area, as well as area per capil-
lary (APC; i.e., average capillary size).Data were analyzed using the
general linear models (GLM) procedure of SAS with the main effect of
pregnancy type. Area per capillary (APC) was less (P <0.05) in IVA and
IVF vs. NAT or NAT-ET groups (NAT, 203 +£32; ET, 177+ 21; IVF, 110
+27; VA, 117 £ 27; um?). Capillary number density (CND), CAD and
CSD were similar for all pregnancy types. Thus, in sheep, ART affects
specifically capillary size, which may reflect altered vascular growth
and function of utero-placental tissues. These data provide a founda-
tion for determining the basis for altered vascularization in placental
tissues in compromised pregnancies and may help to identify strategies
for rescuing placental development in such pregnancies. Supported by
Hatch Project ND01712; USDA 200701215 to LPR and ATGB, NIH
HL64141 to LPR and DAR, and NSF-MRI-ARRA-0959512 to ATGB.

Key Words: sheep placenta, vascularity, early pregnancy

M127 Influence of Bos indicus genetics on pregnancy-associ-
ated glycoproteins (PAG) and their association with fetal develop-
ment. P. M. Mercadante*!, K. M. Bischoff?, V. R. G. Mercadante?,
G. C. Lamb?, and A. D. Ealy', 'University of Florida, Gainesville,
2University of Florida, North Florida Research and Education Center,
Marianna.

Cross-breeding Bos indicus and Bos taurus genotypes improves vari-
ous production traits for cattle maintained in sub-tropical or tropical
climates. Pregnancy-associated glycoprotein (PAG) concentrations
are influenced by various factors during gestation and recent evidence
indicates that Bos taurus subspecies impacts concentrations of PAG and
fetal size during early gestation. We determined the correlation between
maternal genotype, PAG concentrations, and fetal development during
carly gestation in cattle with distinct subspecies genotypes. A fixed-
time Al estrous synchronization protocol with semen of multiple sires
within each breed was used on multiparous Angus (n = 17), Brangus
(n = 25) and Braford (n = 9) cows. Transrectal ultrasonography was
used to measure fetal size at 35 (crown-rump) and 62 d (nose-crown)
of gestation. Blood was harvested to determine plasma concentrations
of PAG and progesterone (P4). Orthogonal contrasts were used to
compare outcomes for cattle containing Bos indicus genetics (Brangus
and Braford) from those containing solely Bos taurus genetics (Angus).
Concentrations of PAG tended to be greater (P = 0.09) in Angus (5.0 +
0.5 ng/mL) than Brangus (4.3 + 0.5 ng/mL) and Braford (3.4 = 0.5 ng/
mL) at d 35 of gestation. At d 62 of gestation, concentrations of PAG
tended (P =0.09) to be lower in Angus (2.0 + 0.4 ng/mL) than Brangus
(2.5 £ 0.4 ng/mL) and Braford (3.3 + 0.4 ng/mL). Concentrations of
P4 were not influenced by cow genotype. Concentrations of PAG were
positively correlated (P = 0.01) with concentrations of P4 at d 35 but
not at d 62 of gestation. Cow breed did not affect fetal size at d 35 of
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gestation(15.5+ 0.4, 15.4 + 0.4 and 14.6 + 0.4 mm for Angus, Brangus,
and Braford, respectively), but at d 62 of gestation Angus cows (29.6 +
0.3 mm) contained larger fetuses (P < 0.01) than Brangus (28.0 + 0.3
mm) and Braford (28.4 = 0.3 mm) cows. No correlation between PAG
and fetal size were observed at 35 or 62 d of gestation. In conclusion,
cow genotype influenced fetal size on d 62 and tended to influence
concentrations of PAG on d 35 and 62. Plasma PAG concentration had
a correlation with cow breed and plasma P4 concentrations, indicating
that maternal genotype may influence placental activity and early fetal
development.

Key Words: PAG, fetal size, cow genotype

M128  Fetal size and pregnancy-associated glycoprotein con-
centrations are influenced by Bos indicus genetics during early
gestation. C. M. Waits,* P. M. Mercadante, S. E. Johnson, A. D. Ealy,
and J. V. Yelich, University of Florida, Gainesville.

Several gestational events influence newborn calf size and survivability.
Subspecies genotype (Bos taurus vs. Bos taurus x Bos indicus) influ-
ences fetal development and uteroplacental activity during late gestation
and recent evidence suggests it also may affect events of pregnancy in
carly gestation. The objective of this study was to examine fetal size
and plasma pregnancy-associated glycoprotein (PAG) concentrations
between Angus and Brangus cows in early gestation. Primiparous and
multiparous Angus (n = 43) and Brangus (n = 33) cows were bred by
Al to multiple sires within their respective breeds. Transrectal ultraso-
nography was completed by the same technician on d 33-34, 4041,
4748 and 54-55 post-insemination and crown rump length or nose
to crown length (d 54-55 only) was recorded. Blood was collected on
each occasion, plasma was harvested, and concentrations of PAGs were
determined by enzyme immunoassay. Data were analyzed by ANOVA.
Fetuses in Angus cows tended to be smaller at d 33—34 than fetuses in
Brangus cows (1.29 vs. 1.37 cm; pooled SE: 0.03, P =0.06). Fetus size
was not different between genotypes on d 40—41 and 47—48 but nose to
crown size was greater for fetuses in Angus than Brangus cows (2.08
vs. 1.95 cm, pooled SE: 0.03, P = 0.001). Breed-dependent changes
in the rate of fetal growth were also detected. Specifically, the rate of
change in fetus size between d 33—34 and 5455 was greater for fetuses
from Angus than Brangus cows (4.14 vs. 3.67 cm, pooled SE: 0.09, P
=0.003). Plasma PAG concentrations were less in Angus than Brangus
cows at each time point and after averaging PAG concentrations across
time points (4.9 vs. 8.2 ng/ml; pooled SE: 0.9, P=0.005). In conclusion,
the Bos taurus x Bos indicus (Brangus) genotype influences fetal size,
rate of fetal development, and placental PAG production in the first 8
weeks of gestation in cattle. Such effects may help explain postnatal
growth potential for these animals.

Key Words: fetal size, pregnancy-associated glycoprotein, early
gestation

M129  Effects of nutrient restriction in beef cows during early
gestation on maternal and fetal small intestinal and hepatic mass
and in vitro oxygen (O,) consumption. L. D. Prezotto,* L. E. Cama-
cho, C. O. Lemley, J. S. Caton, K. A. Vonnahme, M. Kapphahn, M.
Van Emon, R. S. Goulart, R. D. Yunosova, T. J. Swanson, and K. C.
Swanson, Animal Science Department, North Dakota State University,
Fargo.

The objectives were to examine the effects of maternal nutrient restric-
tion during early gestation on maternal and fetal small intestinal and
hepatic mass and in vitro O, consumption. Pregnant multiparous beef
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cows at d 30 of gestation were randomly assigned to one of 2 treatment
groups: 100% NRC (CON; n = 6) or 60% NRC (RES; n = 6) require-
ments. At d 85 of gestation, animals were slaughtered and fetuses were
immediately removed, weighed, and liver and intestine were collected.
Maternal liver and jejunal tissues were also collected, and weighed. After
collection, fetal and maternal tissues were transported to the laboratory
for O, consumption analysis. Tissue weight relative to BW (g/kg) in the
cow (liver = 7.58 + 0.7; jej = 2.4 + 1.5) and fetus (liver = 37.2 £ 3.4;
jej = 18.6 + 1.9), and tissue weight (g) for maternal liver and jejunum
(4148.3 £462.7; 1270.5 £ 791.5), and fetal small intestine (2.4 + 0.4),
were not influenced (P > 0.2) by nutrient restriction. However, fetal liver
weight (CON =4.29 +0.27g; RES=5.1 £ 0.7g; P = 0.04) was greater
for the RES group. Oxygen consumption per unit of tissue (maternal
liver = 1.62 £ 0.52pl/g/hr; maternal jej = 0.87 = 0.36pl/g/hr; fetal liver
=2.95+0.85pul/g/hr; fetal jej = 0.9 + 0.3ul/g/hr), total O, consumption
per tissue (maternal liver = 6729.4 + 2325 .4pl/tissue/hr; maternal jej =
1098.9 + 780.5ul/tissue/hr; fetal liver = 14.1 + 5.4pl/tissue/hr; fetal jej
= 2.2 + 0.8pul/tissue/hr), and O, consumption relative to BW (maternal
liver = 12.28 + 4.05ul/BW/hr; maternal jej = 2 + 1.4ul/BW/hr; fetal
liver =110.1 £ 30.1ul/BW/hr; fetal jej = 17.1 + 5.7ul/BW/hr) were not
influenced (P > 0.2) by nutrient restriction in maternal and fetal liver
and intestine. These data indicate that nutrient restriction in pregnant
cows during early gestation increased fetal liver mass at d 85 but did
not alter maternal and fetal O, consumption in liver and small intestine.

Key Words: oxygen consumption, gastrointestinal tract, gestational
nutrition

M130 The effects of intrauterine growth retardation (IUGR)
due to poor maternal nutrition on muscle development in lambs.
M. L. Hoffman,* M. A. Rokosa, S. Neupane, K. K. McFadden, S. M.
Tornaquindici, S. A. Zinn, and K. E. Govoni, Department of Animal
Science, University of Connecticut, Storrs.

Recent research has demonstrated that poor maternal nutrition can
cause a decrease in carcass quality as the resulting offspring exhibit a
reduction in muscle tissue. We hypothesized that lambs experiencing
intrauterine growth retardation (IUGR) due to poor maternal nutrition
will have decreased muscle development and reduced expression of
key genes involved in myogenesis. Ewes pregnant with twins (n = 24)
were fed 100% (CON), 60% (RES) or 120% (OVER) of NRC require-
ments beginning at d 85 of gestation. The offspring were euthanized
within 24 h of birth (d 1; n = 3/treatment) or at 3 mo of age (n=3to 5/
treatment). Animals maintained until 3 mo of age were removed from
the ewe and fed a control diet of milk replacer and 18% creep feed.
Quadricep muscle was collected immediately following euthanasia for
gene expression analysis using real time-reverse transcriptase (RT)-
PCR. Data were analyzed using ANOVA with significance considered
as P <0.05. As reported, BW were reduced in RES lambs by 16% at d
1 and 3 mo (P < 0.05) compared with CON. There was a tendency for
a2.9 +0.1-fold increase in /GF-I mRNA expression in RES animals at
d 1 (P<0.18) but not at 3 mo (P >0.90). A difference in /GF-I mRNA
expression was not observed in OVER lambs at d 1 or 3 mo (P >0.76).
We did not observe an effect of poor maternal nutrition on the expres-
sion of markers of muscle development, myogenin, myogenic regula-
tory factor-5 (myf-5) and paired box protein-7 (PAX7), at either time
point (P > 0.32). In addition, we did not observe an effect of treatment
on genes affected by glucose availability, glucose transporter type 4
(GLUT4) and tuberous sclerosis protein 2 (TSC2; P> 0.36), within the
muscle. In summary, although we did not observe an effect of IUGR on
markers of myogenesis, /GF-I gene expression tended to be increased
in RES lambs at d 1 but not at 3 mo. Based on the reduced size of the
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RES lambs and the critical role of IGF-I in muscle growth, these data
suggest there may be altered sensitivity to IGF-I in the muscle of lambs
suffering from IUGR at birth.

Key Words: intrauterine growth retardation, insulin-like growth factor-
I, muscle

M131 Maternal diet interactions with fetal sex in beef cattle.
C. Fitzsimmons*!2, K. Wood?, F. Paradis'%, B. McBride?, S. Miller?,
I. Mandell?, and K. Swanson®*, ‘Agriculture and Agri-Food Canada,
Edmonton, Alberta, Canada, *Dept. of Animal, Food, and Nutritional
Science, University of Alberta, Edmonton, Alberta, Canada, *Dept. of
Animal and Poultry Science, University of Guelph, Guelph, Ontario,
Canada, *Dept. of Animal Sciences, North Dakota State University,
Fargo.

Prenatal nutrition affects postnatal life in many mammals, including
cattle. Our aim is to determine which physiological processes are
affected, to what degree, and how we can optimize prenatal nutrition
to ensure/enhance performance in economically important traits. Mul-
tiparious beef cattle (n =46) were fed a haylage-based TMR containing
20% wheat straw at either 85% (n=23; LOW) or 140% (n=23; HIGH)
of maintenance energy requirements (NEm). The treatment began
mid-way through gestation (~150 ds), and continued for 105 ds. Diet
treatment (TRT) had a significant effect upon cow ADG (P < 0.0001),
and TRT and cow age had significant effects upon cow average end
weight (AEWt) (both P < 0.0001). Only cow age was significant for
average start weight (ASWt) (P =0.0001). Least squares means AEWt
for HIGH and LOW cows was 853 and 765 kg resp., therefore dietary
treatment performed as expected. Birth weights of calves born from
these cows were evaluated using a mixed model which included TRT
and sex of calf (plus interaction), and cow age as fixed factors, with
pen as random effect. Only TRT*calf sex was significant (P = 0.038).
Cow weight measurements (ASWt, CowADG, AEWt) were tested
separately as covariates in the model for calf birth weight. Both ASWt
and AEWt significantly interacted with TRT, and appeared to explain
some of the same variation in birth weight as fetal sex. In retrospect we
included calf sex in models for ASWt, CowADG, and AEWt. We found
that CowADG was significantly affected by both TRT and calf sex (P
<0.0001, P=0.013 resp.). Cows carrying bulls as opposed to heifers
gained more weight during the trial. By weaning there was no difference
in cow weights for any parameters tested except cow age (P = 0.0019).
Adjusted (205-d) weaning weights of calves, as well as average daily
gain from birth to weaning, were not affected by any parameters tested.
These results illustrate that maternal diet during the second trimester
in beef cattle has sex-specific effects upon birth weight of calves, and
that fetal sex interacts with rate of gain in pregnant cows. Translating
the maternal-fetal dialog can lead to innovative management practices
for the pregnant beef cow.

Key Words: fetal-programming, epigenetics, bovine

M132 Lamb growth in response to the duration of maternal
undernutrition during gestation in twin sheep pregnancies. M.
E. Field,* R. V. Anthony, T. E. Engle, S. L. Archibeque, and H. Han,
Colorado State University, Fort Collins.

The experimental objective was to determine the impact of duration of
maternal undernutrition during gestation in twin pregnancies on lamb
growth and development. Multiparous western whiteface ewes were
randomly assigned to one of 3 treatments and acclimation to individual
pens (7d) began at 21 d of gestational age (dGA). Ewes were fed 100%
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(Control; n = 8), or 50% of their nutrient requirements from 28 to 78
dGA and readjusted to 100% beginning at 79 dGA (50-100; n = 10), or
50% from 28 to term (50-50; n = 9). Lambs were birthed naturally and
harvested at 18 wk of age. Data were analyzed by preplanned orthogonal
contrasts: Control vs. 50—100 and 50-50 and 50—-100 vs. 50-50. Lambs
born to 50-100 ewes were heavier (P=10.02; 5.41 +0.28 kg) than 50-50
(4.34 + 0.29 kg) lambs. Crown-rump length (CRL) tended (P = 0.09)
to be greater in 50-100 (17.90 + 0.54 cm) than 50-50 (16.38 + 0.68
cm) lambs. Body weight of 50-100 lambs was greater (P < 0.05) than
50-50 lambs at 2 (8.52 + 0.51 kg vs. 4.34 = 0.29 kg) and 3 wk (9.79 +
0.53 kg vs. 7.94 £ 0.53 kg) and the same trend (P = 0.07) was observed
at4 wk (11.63 £0.70 kg vs. 9.51 £ 0.81 kg). At 4, 16 and 17 wk body
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weight tended (P < 0.10) to be greater in Control than 50-100 and
50-50 lambs. At 18 wk rear leg length was greater (P =0.03) in 50-100
(63.92 + 1.30 cm) and 50-50 (61.54 + 1.26 cm). At 18 wks CRL of
50-100 (114.46 £ 2.82 cm) lambs tended (P = 0.09) to be greater than
50-50 (107.30 £ 3.72 cm) lambs. At 18 wk, brain weight was greater
(P=0.03)in 50100 (107.98 +2.61 cm) than 50-50 (99.74 + 2.47 cm)
lambs. Elevated body weight and CRL of 50—-100 lambs at birth may
indicate a shift in fetal metabolism to compensate for nutrient restriction
during early gestation. This project was supported by National Research
Initiative Competitive Grant no. 2009-35206-05273 from the USDA
National Institute of Food and Agriculture.

Key Words: maternal undernutrition, lamb growth, sheep
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Lactation Biology |

M133  Nursing frequency alters circadian patterns of mam-
mary gene expression in lactating mice. D. L. Hadsell,* W. Olea,
and L. W. Rottman, Baylor College of Medicine, Houston, TX.

Milking frequency impacts lactation in dairy cattle and in rodent models
of lactation. The role of circadian gene expression in this process is
unknown. The hypothesis tested was that changing nursing frequency
alters the circadian patterns of mammary gene expression. Mid-lactation
CDI1 mice were studied in 2 groups, for up to 54 h. Ad-libitum (AL)
nursed dams were allowed AL access to their litters for the entire study.
Variably nursed (VN) dams were placed on a 4-time (4X) per day (d)
schedule on d1, and an AL nursing schedule on d 2 of the study. Samples
were collected at 6 h intervals (n =3 dams/ treatment-time combination).
Mammary gland (MG) weight was used to indicate the combined effects
of secretory activity and suckling-dependent milk removal. Total MG
RNA was analyzed by real-time qRT-PCR for the expression of Bmal,
Perl, Per2, Lalba, and B4galtl. On d 1, MG weight in the AL dams
exhibited circadian oscillations with a peak at Zeitgeber time (ZT) 12
and a trough at ZT0. MG weight was higher (P <0.01) in VN dams for
the first 18 h on 4X, but then decreased. Placement of VN dams back
onto AL nursing during d 2 of the study decreased (P <0.01) MG weight
during the subsequent 18 h. On d 1, both Bmal and Per2 mRNA levels
exhibited circadian oscillations with peaks at ZT0 and 18, respectively,
and troughs at ZT12 and 6, respectively. In AL dams, both Lalba and
B4galtl mRNAs also oscillated, with troughs at ZT12 and peaks at
ZT18. Both Per2 and B4galtl were affected (P < 0.05) by decreased
nursing frequency in the VN dams on d 1. For Per2, the response was
an increase in amplitude at ZT18 (P < 0.02) while B4galt1’s expression
pattern was decreased (P < 0.0001). These differences resolved during
d 2 when VN dams were placed on AL nursing. These results support
the conclusion that decreased nursing frequency alters circadian gene
expression and could influence lactose synthesis through dampening
the expression of B4galtl. This project supported by National Research
Initiative Competitive Grant no. 2007-35206-17831 from the USDA
Cooperative State Research, Education, and Extension Service and by
the USDA/ARS Cooperative Agreement #6250-51000—048.

Key Words: lactation, milking frequency, circadian

M134  Functional analysis of swine mammary gland transcrip-
tome during late gestation using two bioinformatics approaches.
W. S. Zhao*!?, K. Shahzad!, D. E. Graugnard', J. Luo?, J. J. Loor!,
and W. L. Hurley', !University of Illinois, Urbana, *Northwest A & F
University, YangLing, Shaanxi, China.

As in other mammals, sow mammary glands are essential to support
growth and development of neonatal piglets via the synthesis of milk.
We used a newly developed dynamic impact approach (DIA) and the
online bioinformatics tool DAVID to perform functional analysis of
the sow mammary transcriptome during pregnancy. Mammary tissue
was harvested at slaughter on d 80, 100 and 110 of gestation. A swine
oligoarray (70 mer) with 13,263 inserts was used for transcriptome
profiling. An ANOVA with false discovery rate (FDR <0.15) correction
resulted in 1,539 genes with a significant time effect. Bioinformatics
analysis using DIA included the entire data set with Entrez gene ID,
FDR, fold-change, and post-hoc P-values between time points (P <0.05;
d 110 vs. 80, d 110 vs. 100, d 100 vs. 80). For the DAVID analysis, a
cut-off of FDR < 0.15 and P-value <0.05 was used. By implementing a
criterion of mean impact +1 SD to the final results, a total of 14 highly
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impacted KEGG pathways were uncovered during gestation. Within
the ‘Metabolism’ KEGG category, DIA uncovered that ‘one carbon
pool by folate’, ‘galactose metabolism’, and ‘fatty acid biosynthesis’
were among the most-impacted pathways on d 100 and 110 vs. d 80;
whereas ‘linoleic acid metabolism’ was inhibited overall on d 100 and
110 vs. d. 80. Within ‘Genetic Information Processing’ in KEGG, pro-
tein export was markedly activated at d 110 compared with d 80 and
100. Within ‘Environmental Information Processing’ KEGG category,
‘ABC transporters’ was the most-induced pathway during late gesta-
tion, while ‘ECM-receptor interaction’ was inhibited at d 110 vs. 80.
The latter category was markedly activated at d 110 vs. 100. Within
the ‘Organismal Systems’ KEGG category, ‘intestinal immune network
for IgA production’ was markedly induced during d 110 and 100 vs.
80. Similar findings were obtained using DAVID approach. Overall,
preliminary results from both bioinformatics approaches indicated
that folate-mediated one carbon metabolism may serve an important
metabolic role in preparation for copious milk synthesis. In addition, the
immune system properties of the mammary gland also seem to play an
important role in allowing the organ to recognize potential pathogens.
Such response may be a mechanism of the mammary gland to prevent
invasion of microbes during late gestation.

Key Words: systems biology, microarray, transcriptomics

M135 Changes in milk composition of Holstein dairy cows
within a milking. D. E. Rico,* E. R. Marshall, and K. J. Harvatine,
Penn State University, University Park.

The variation in milk composition within a milking was studied in
high producing cows. Eight multiparous Holstein cows (54.86 + 6.8 kg
milk/d; mean + SD) fed a 31.5% NDF and 17.0% CP diet were used in
the experiment. A milk-sampling device was designed to allow collec-
tion of multiple samples during a milking without loss of vacuum or
interruption of milk subsampling. The average milk yield of the previous
7 milkings was used to determine 5 equal weight sampling intervals.
If milk yield exceed expected by more than 25% of the interval weight
a sixth sample was collected. Milk was collected during consecutive
morning and afternoon milkings for all cows and was replicated one
week later. Each sample representing approximately 20% of the milking
was analyzed for fat, true protein, and lactose by infrared spectroscopy. A
second subsample was stored at —20°C without preservative for analysis
of FA composition. Data were analyzed using the Proc Mixed procedure
(SAS institute) as a random regression. The model included the random
effect of cow and week and the fixed effect of milking fraction, time of
milking (AM vs PM) and the interaction of milking fraction by time of
milking. Denominator degrees of freedom were calculated by the Sat-
terthwaite procedure. Milking fraction (MF) was a continuous variable
calculated as the midpoint of the sampling interval. There was an effect
of milking (AM vs PM) on total milk yield and milk protein, lactose,
and fat concentration. There also was an interaction of milking time
(AM vs PM) and milking fraction, and a quadratic effect of milking
fraction on milk fat, protein and lactose concentration (P <0.001). Milk
fat concentration exhibited the most marked change during milking and
the best fit predictions for the AM and PM milkings were 1.43 + 1.65 x
MF +2.71 x MF? and 1.89 + 1.42 x MF + 2.7124 x MF?, respectively.
Milk fat content increased quadratically over the course of milk let
down in high producing dairy cows, while much smaller changes were
observed in protein and lactose. This pattern is consistent with previous
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results in lower producing dairy cows and reflects the dynamic nature
of milk fat secretion from the mammary gland.

M136  Osteopontin secretion in milk is correlated to the pres-
ence of DNA polymorphisms in the secreted phosphoprotein 1
(SPPI) gene. P.-L. Dudemaine*? and N. Bissonnette!-?, 'Agriculture
and Agri-Food Canada, Dairy and Swine Research and Development
Center, Sherbrooke, QC, Canada, *Université de Sherbrooke, Sher-
brooke, QC, Canada.

Osteopontin (OPN), encoded by secreted phosphoprotein 1 (SPP1) gene,
is a phosphoglycoprotein that is present in various tissues and secreted
into body fluids, such as bovine milk. It is recognized as an important
pro-inflammatory cytokine which has numerous functions, including its
role in early T-cell activation during bacterial infection. The goal of the
study was to evaluate the impact of polymorphisms in the SPPI gene on
OPN secretion in milk. In a previous study, elevated OPN expression
in response to mammary gland infection has been characterized. Fur-
thermore, several polymorphisms detected in the 5" untranslated region
of the gene (promoter) have an impact on the estimated breeding value
(EBV) for somatic cell score (SCS), an indicator of udder health. Also,
haplotypes were defined for low (H1 x H4) and high (H2 x H3) SCS. In
dairy cows, OPN is secreted during lactation and could be involved in
the mammary gland immunity. In the present study, the main objective
was to determine whether polymorphisms in the SPPI gene are related
to the presence of isoforms or the level of OPN in milk. An antibody
panel was used to characterize OPN isoforms by immunoblotting and to
measure the amount of OPN secreted in milk. This enabled the selection
of the most suitable antibodies to develop an ELISA. The sensitivity of
the ELISA was determined at 220 pg/mL with a recovery of 94 + 5%.
Variations in OPN milk concentrations were detected during lactation
for cows representing haplotype H1 x H4 (n=3) and H2 x H3 (n = 3).
Elevated concentration in colostrum (678.5 + 68.7 mg/L) drastically
decreased within the first week to reach 19.3 + 3.7 mg/L of milk, and
then remained constant until d 150. From d 150 to 200, cows with hap-
lotypes associated with a low EBV for SCS had increased OPN level in
milk (P < 0.0006) compared with the cows with haplotype associated
with high EBV. This is the first study to demonstrate that a cow’s SPP/
genetics affects OPN concentration in milk.

Key Words: osteopontin, bovine lactation, genetic variation

M137  Growth hormone influences mTORC1 and IGF-1 signal-
ing in the lactating bovine mammary gland. S. McCoard,* Q. Scias-
cia, and D. Pacheco, Animal Nutrition Team, AgResearch Grasslands
Limited, Palmerston North, New Zealand.

The objective of this study was to determine whether mTOR and
IGF-1 signaling mediates the effect of growth hormone (GH) on milk
protein synthesis in the bovine mammary gland. Mammary tissue was
obtained post-mortem from non-pregnant second parity Jersey cows
(178-200 d postpartum) 6 d after a single subcutaneous injection
of either a slow-release formulation of commercially available GH
(Lactatropin) 500mg; (n = 4) or saline (n = 4). Total DNA, RNA and
protein were extracted using TRIzol reagent and relative ratios used to
evaluate cell size, number and translational efficiency and capacity. The
abundance and phosphorylation status of targets of mechanistic target
of rapamycin complex 1 (mTORC1) and insulin-like growth factor-1
(IGF-1) signaling were evaluated using Western blotting. Expression
of IGF-1 signaling targets was evaluated using qPCR and the data
analyzed using LinRegPCR and REST software. Treatment with GH
increased mammary gland weight (33%; P = 0.03) and total protein
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content (34%; P = 0.05) and tended (P < 0.10) to increase ribosome
number (33%) and cell size (30%) and DNA concentration (20%), while
protein synthetic efficiency, capacity and cell number were unchanged
(P> 0.10). These results suggest that GH stimulation of global protein
synthesis is mediated by an increase in ribosome number and cell size.
Abundance of mMTOR and mTOR-Ser2448 (1.5 fold, P < 0.05), eIF4E
(1.8 fold, P <0.05), eIF4E-Ser209 (2.6 fold, P <0.01), the eIF4E-elF4G
complex (1.8 fold, P < 0.01) and elF4E-4EBP1 complex (1.3 fold, P
<0.05), MKNKI1 (1.5 fold, P < 0.05), phosphor-MKNK1 (2.1 fold, P
<0.01), RPS6KAL1 (1.7, P < 0.01) were increased in response to GH,
but 4EBP1, p70S6K1 and p85S6K1 were unchanged. Expression of
IGF1BP3 (1.4 fold, P < 0.01) and IGF1BP5 (1.6 fold, P <0.01) were
increased, IGF-1 receptor (1.3 fold, P <0.01) was decreased, and IGF-1
was unchanged in response to GH. Overall, these results indicate that the
mTOR pathway may mediate the effect of GH on ribosome biogenesis
and cell size, while GH-activation of global protein synthesis is linked
to changes in the abundance, phosphorylation and association state of
components of the IGF-1 signaling pathway and downstream targets
of translational regulation.

Key Words: mTOR pathway, bovine, mammary gland

M138  First demonstration of decorin, an extracellular matrix
molecule, in bovine mammary tissue. K. M. O’Diam*!, S. G. Vel-
leman', V. A. Swank!, S. Ellis>, A. V. Capuco’, and K. M. Daniels',
!Department of Animal Sciences, The Ohio State University, OARDC,
Wooster, °’Animal and Veterinary Sciences Department, Clemson Uni-
versity, Clemson, SC, 3Bovine Functional Genomics Lab, USDA-ARS,
Beltsville, MD.

In the mammary gland, an extracellular matrix (ECM) is secreted by and
surrounds cells located in both mammary parenchyma (PAR) and stroma.
Decorin is an ECM proteoglycan with cell growth regulatory effects
mediated by its ability to interact with growth factors or upregulation of
cyclin-dependent kinases. It also serves a structural role by regulation of
collagen crosslinking. Based on these known roles, we undertook a pilot
scale study to examine the spatial and temporal localization of decorin in
bovine mammary tissue at various physiological stages. Mammary PAR
(n=6) was obtained from female Holsteins (n=4). Samples represented
3 prepubertal times (d40, 56 and 100 of postnatal life), 2 gestational
times (d213 and 248 of gestation) and one lactating time point (d10
post calving). Slides were subjected to immunohistochemical staining
for the decorin antigen. A horseradish peroxidase conjugated secondary
antibody and diaminobenzidine chromagen were used for detection. The
negative control for the assay was incubated with control sera instead
of the decorin primary antibody; all other procedures were the same.
The negative control was free of chromagen. Our analyses demon-
strated that decorin is present in bovine mammary ECM. Furthermore,
temporal and spatial localization changed with physiological stage.
At all time points observed, except for d56, decorin was not observed
immediately surrounding epithelial cells comprising ducts. Across all
time points, decorin localization in the intralobular stroma was minimal.
Interlobular stroma showed a temporal distribution pattern of decorin
staining. At d40, the gestational time points and d10 post calving, decorin
localization was intense; at the d56 and d100 prepubertal time points,
comparatively less decorin was localized in the interlobular stroma. To
the best of our knowledge, this report is the first demonstration of the
localization of decorin in bovine mammary PAR. Given our observation
that localization appears to vary with physiological state, decorin may
be important in the regulation of growth, development and remodeling
of bovine mammary gland.

Key Words: decorin, extracellular matrix, mammary gland
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M139 MicroRNA expression patterns are affected by stage
of lactation in dairy cattle mammary gland. M. Z. Wang*'2, S.
Moisa?, D. Bu'!, . Wang!, and J. J. Loor?, ‘State Key Laboratory of
Animal Nutrition, Institute of Animal Science, Chinese Academy of
Agricultural Sciences, Beijing, China, *University of Illinois, Urbana.

MicroRNA (miRNA) are small non-coding RNA which regulate gene
expression post-transcriptionally and play a key role in development
and specific biological processes. The human breast-specific signature is
characterized by the expression of 23 miRNA and the mouse mammary-
specific signature is characterized by the expression of 9 miRNA (let-7a,
let-7b, let-7¢c, miR-26a, miR-26b, miR-24-2, miR-145, miR-30b, and
miR-30d). Those data suggest that miRNA could play a role in mam-
mary gland physiology. Knowledge of the expression patterns of miRNA
in bovine mammary gland during the transition from pregnancy into
lactation might provide insights into their role in regulating aspects of
metabolism, differentiation and apoptosis, and immune response. The
objective of this work was to determine the expression pattern of selected
miRNA involved in cellular proliferation, lipid metabolism, and innate
immunity in dairy cow mammary gland tissue at different stages of lac-
tation. Cows from the University of Illinois Dairy Research farm were
used in this study. The expression of miR-10a, —15b, —16, —21, —31,
—33b, —145, —146b, —155, —181a, =205, —221, and —223 was studied
by RT-PCR in tissue (n = 7/stage) harvested via repeated biopsy during
the dry period (=30 d prepartum), early lactation (7 d postpartum), and
peak lactation (30 d postpartum). The results showed that expression
of all miRNA, except miR-31, increased markedly between the dry
period and early lactation. Among those, the expression of miR-221
increased further by peak lactation potentially suggesting a role in the
control of endothelial cell proliferation/angiogenesis; whereas, the
expression of miR-223 decreased by peak lactation but to a level that
was greater than the dry period suggesting it may play a role in the
mammary response to pathogens soon after parturition. The expres-
sion of miR-31, a hormonally regulated miRNA that inhibits cyclin
gene expression, was greater at peak lactation vs. the dry period. From
a metabolic standpoint, the consistent upregulation of miR-33b during
carly lactation vs. dry period suggests that this miRNA may exert control
over lipogenesis in mammary tissue as it does in rodents. Collectively,
results indicated that expression of miRNA associated with regulation
of transcription of genes across diverse biological functions is altered
by stage of lactation. Determining the specific roles of these miRNA
during lactation requires further research, including examination of the
expression patterns of their target genes.

Key Words: metabolism, genomics, bioinformatics

M140 Proteomic analysis in MAC-T cells reveals proteins
involved in cis-9, trans-11 CLA de novo synthesis. T. Wang,* J. J.
Oh, D. C. Piao, J. H. Hwang, Y. C. Jin, S. B. Lee, K. H. Lee, J. N.
Lim, H. S. Kang, and H. G. Lee, Department of Animal Science, Pusan
National University, Miryang, Gyeongnam, Korea.

This study was conducted to explore proteins involved in cis-9, trans-
11 CLA de novo synthesis through proteomic analysis in MAC-T cells.
Cells were routinely cultured in DMEM growth medium at 37°C and
5% CO,. After reaching 100% confluence, the cells underwent differ-
entiation in lactogenic medium for 90 h. Treatments were performed in
triplicate with BSA (control) or t11 C18:1 (50 uM in BSA) and samples
were collected every half hour for 4 h. Lipids were extracted following
the Folch method and the lipid methyl esters were quantified by GC with
a SP-2560 fused silica capillary column. The expression of SCD1 protein
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was detected by Western blotting using a specific mouse monoclonal
primary antibody to SCD. On the basis of the SCD1 expression in 2.5 h,
the difference of protein expression among control and t11 C18:1 group
were compared by 2-DE. The striking differently expressed spots (>2
or <0.5) were identified using ESI-Q-TOF and a protein search engine.
Results showed that t11 C18:1 continually converted into cis-9, trans-11
CLA in MAC-T cells and showed a positive correlation (R> = 0.887)
during the test. The SCD1 protein expression increased more than 2-fold
at 2 h and 2.5 h whereas it decreased by half at 4 h. One upregulated
and 6 downregulated proteins were identified in 2.5 h. The expression
pattern of the upregulated protein (RASGRP4) (0-3.5 h) was positively
related (R?= 0.466) to that of SCD1, however 3 of the 6 downregulated
proteins (PGAM1, ANXA3, TPMT) were negatively (R> = 0.280, R?
=0.297, R? = 0.182) related to SCD1. Our results suggest that these
identified proteins may be involved in the cis-9, frans-11 CLA de novo
synthesis of MAC-T cells.

Key Words: cis-9, trans-11 CLA de novo synthesis, MAC-T cells,
proteomic analysis

M141  Potent growth promoting activity of prolactin and estro-
gen to E-cadherin/p-catenin adhesion molecules in bovine mam-
mary gland: Modulation of Wnt signaling. J.-J. Tong, Q.-Z. Li,*
X.-J. Gao, N. Zhang, and Y. Lin, Key Lab of Dairy Science, Ministry
of Education, Northeast Agriculture University, Harbin, Heilongjiang,
China.

The Wnt signaling pathway and subsequent upregulation of -catenin
driven downstream targets (e.g., cyclinD1) are associated with devel-
opment of mammary gland. E-cadherin is a key molecule component
of the cell-cell adhesion junctions, which plays a principal role in
maintaining the morphogenesis of numerous organs including mam-
mary gland. Therefore, the objectives of this presentation is that to fully
elucidated the molecular mechanisms underlying the effects of prolactin
and estrogen on E-cadherin, B-catenin and cyclinD1 in Wnt signaling
pathway in bovine mammary epithelial cells (BMECs). The effect of
prolactin and estrogen (5 pg/mL) treatment on expression the key ele-
ments of Wnt signaling pathway components in BMECs was analyzed
at mRNA level and protein level by qRT-PCR, immunofluorescence
and Western blotting. Our present findings showed that prolactin and
estrogen effectively promoted the expression of E-cadherin and cyclin
D1 on mRNA level (P < 0.05), as well as protein level (P < 0.05),
tested by by qRT-PCR, immunofluorescence and Western blotting.
The analysis of B-catenin protein showed that prolactin and estrogen
can markedly reduce the nuclear 3-catenin expression at protein level.
Furthermore, we suggest that modulation of Wnt signaling may be one
of the mechanisms implicated the effect on cell proliferation in BMECs
by prolactin and estrogen. We demonstrated that prolactin and estrogen
can activate cell proliferation in BMECs tested by Reagent WST-1
(P < 0.05). Prolactin and estrogen enhanced Wnt signaling through
increasing E-cadherin on protein level by lowering the levels of intra-
cellular B-catenin and the influence on the important component of Wnt
pathway target-cyclinD1. In conclusion, we were first focused on the
effect of prolactin and estrogen on modulation of key components of
Wnt signaling components in BMECs. Our results also highlighted the
importance of Wnt components—E-cadherin, -catenin, cyclinD1 that
may serve as future subjects in the study of development and lactation
of the mammary gland in dairy cattle.

Key Words: Wnt pathway, E-cadherin, bovine mamary epithelial cells
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M142  Effect of power ultrasound on the physicochemical prop-
erties of beef longissimus dorsi muscle. C. Valenzuela-Gonzalez*!,
A. D. Alarcon-Rojo!, E. Santellano', and A. Quintero-Ramos?, Uni-
versidad Autonoma de Chihuahua, Facultad de Zootecnia y Ecologia,
Chihuahua, Mexico, 2Universidad Autonoma de Chihuahua, Facultad
de Ciencias Quimicas, Chihuahua, Mexico.

High-intensity ultrasound has been used to modify the physical or
chemical properties of food. Several areas have investigated the potential
future development of this technique in the food industry. To determine
the effect of power ultrasound on the physicochemical characteristics
of beef, we excised the m. longissimus dorsi muscle from 4 Holstein
cows at 48 h postmortem. Any visible fat was trimmed away and the
meat was cut into 5 cm slices, before chopping into 4-cm? cubes. Half
of the cubes from the same slice remained untreated (control samples),
whereas the other half were irradiated with power ultrasound for 4 or
8 min. Ultrasound waves were applied at a frequency of 40 kHz using
water as the transmission medium. We then evaluated the meat pH, color
(L*, a*, and b*), water-holding capacity (WHC), drip loss (DL), and
shear force (SF). The adjusted model for statistical analyses included
the effects of treatment, sonication time, and the interaction of treat-
ment X sonication time. Data were analyzed using the mixed procedure
method in SAS. If the main effects or their interaction were significant
(P <0.05), the means for a given characteristic were compared among
time and treatment groups using the least significant difference method.
There was an effect (P < 0.05) of ultrasound on the a*, b*, pH, WHC,
and DL of the meat samples. The ultrasound-treated meat had a lower
redness (a*) and yellowness (b*) compared with the control samples for
both ultrasound application periods. Ultrasonication of meat for 8 min
produced the highest pH value and the lowest DL (P < 0.05). There was
no effect (P> 0.05) of ultrasound on the L* and SF of meat. It has been
reported that ultrasound alone did not change the peak force of pork,
and it was only effective when combined with marination. However, the
use of power ultrasound may be an alternative method for improving
the physicochemical properties of beef.

Table 1. Least squares means + standard error for physicochemical properties
of beef L. dorsi muscle treated with power ultrasound

Shear
Sonication Luminosity, Redness, Yellowness, Drip force,
time, min  Treatment' L* a* b* pH loss, %  kg/cm?
4 C 24+la 14+la 12+tla 5.3+0.1a 9.2+0.4a 1.8+0.3a
4 HPU 24+la 11x1b  1l+la 5.440.1a 8.3+0.4a 2.0+0.3a
8 C 23+la 14+la  12+la 5.3+0.1a 9.2+0.4a 2.3+0.3a
8 HPU 22+la 11+1b  8+1b 5.5+0.1b 7.1+0.4b 2.4+0.3a

a,bMeans in columns without common letters differ significantly (p<0.05).
IC = control, HPU = high power ultrasound.

Key Words: power ultrasound, beef, quality characteristics

M143  Diffusion of sodium chloride in bovine meat treated with
power ultrasound in continuous and pulse modes. E. B. Ordaz-Por-
tillo, A. D. Alarcon-Rojo, and C. Valenzuela-Gonzalez,* Universidad
Autonoma de Chihuahua, Chihuahua, Mexico.

To evaluate the effect of power ultrasound on the diffusion of sodium
chloride in beef muscles, an experiment with 6 replicates was carried
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out using the Semitendinosus muscle of adult Holstein cows. Semiten-
dinosus muscle was cut transversally into one -inch -thick slices and
placed in an ultrasonic bath containing a salt solution that just covered
the slice. The ultrasound was applied in both, pulsed and continuous
modes for 6 treatment times (10, 20, 30, 40, 50 and 60 min) and in 2
salt solutions (5% and 10% sodium chloride). To assess the diffusion of
salt into meat the concentration of sodium chloride was measured with
a digital refractometer in 3 regions of the meat slice (external, middle
and inner). The data were analyzed using PROC GLM of SAS and
included the ultrasound mode, salt solution concentration, ultrasound
application time, slice (external, middle and central) region and their
possible interactions as fixed factors. The results showed significant
differences (P < 0.05) in the diffusion of salt which depended on the
salt solution concentration. There was also a significant interaction
between ultrasound mode and slice region. The highest salt diffusion
was observed in the 60 min continuous mode with 10% sodium chloride
solution. The application of ultrasound in continuous mode resulted in
the highest salt diffusion in all meat slice regions, with the external region
having the highest salt concentration. The increase in salt concentra-
tion was proportional to the sonication time. It is concluded that power
ultrasound may be a potential method for improving sodium chloride
transfer during meat processing.

Key Words: salt diffusion, power ultrasound, beef

M144  Meat traits of steers fed with whole cottonseed. D. P.
Borges da Costa*!, R. de Oliveira Roga?, Q. P. Borges da Costa?, L.
da Silva Cabral®, D. P. D. Lanna’, E. da Silva Lima®, D. G. Fagundes',
and N. L. Filho!, /Instituto Federal de Mato Grosso, Campo Novo
do Parecis, Brazil, ZFacully of Agricultural Sciences, Universidade
Estadual Paulista, Botucatu, Brazil, 3Faculty of Veterinary Medicine,
Universidade Estadual Paulista, Botucatu, Brazil, *Universidade Fed-
eral de Mato Grosso, Cuiabd, Brazil, >Escola Superior de Agricultura
“Luiz de Queiroz, ”Universidade de Sdo Paulo, Piracicaba, Brazil.

The objective of this study was to determine the effect of inclusion
whole cottonseed in the diet on the meat characteristics of Nellore
steers. Thirty-six steers (average initial body weight of 333.50 kg and
aged 20 mo) were housed during 94 d in pens with 3 animals each. The
animals were distributed, equally, among 4 treatments, and these cor-
responded to diets containing increasing amounts of whole cottonseed:
without whole cottonseed, 14.35% of whole cottonseed, 27.51% of
whole cottonseed and 34.09% of whole cottonseed in relation to the dry
matter of the diet. The animals’ final live weight average was 446.64
kg +27.96 kg. These animals were slaughtered and was collected from
the left half carcass of each animal, it was taken off part of the sirloin
steak, in the 12th thoracic vertebra - 3rd lumbar vertebra, individually
wrapped in plastic bags, identified and frozen at —180C and were sent
for analysis. A completely randomized design with 4 treatments and
9 replications was used. Treatments’ effects if significant (P < 0.05)
were estimated by regression analysis. MIXED from SAS (2001) for
statistical analysis. The protein values, shear force; lipid oxidation, meat
and fat color were similar among the treatments. However, the addition
of the whole cottonseed levels linearly reduced the intramuscular fat
percentage and increased moisture content of meat. Whole cottonseed
feeding reduced the fatty acids concentration of C14:1 cis 9, C16:1 cis
9,C17:0,C17:1 and C18:1 cis 9 in the meat. The fatty acids C13:0ISO,
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C13:0 ANTEISO, C14:01SO, C15:0ISO, C15:0 ANTEISO, C17:0ISO,
C18:0 and C18:1 trans 10 - trans 11 content in the meat have increased
by the whole cottonseed addition in the diet. Inclusion of 27.51 and
34.09% of whole cottonseed in the diet altered negatively the meat aroma
and flavor, respectively. The whole cottonseed diet did not change the
concentration of conjugated linoleic acid, saturated fatty acids and the
total unsaturated in the meat.

Key Words: flavor, CLA, stearic acid

M145 Lipid peroxidation and color of meat from young bulls
fed different levels of crude glycerin. M. M. Ladeira,* J. R. R. Carv-
alho, M. L. Chizzotti, E. M. Ramos, P. D. Teixeira, M. C. L. Alves, P.
E. P. Barros, and O. R. Machado Neto, Federal University of Lavras,
Lavras, MG, Brazil.

The use of crude glycerin in ruminant diets has the objective of decrease
the operational cost. However, its effects on the meat characteristics
should be better studied. The objective was to evaluate lipid peroxida-
tion, using thiobarbituric acid reactive substances (TBARS), and color of
meat from young bulls fed different levels of crude glycerin in the diet.
Forty-four Red Norte animals were slaughtered at average live weight
of 519 £ 15 kg, and the levels of crude glycerin (83% glycerol) were:
0, 6, 12 and 18% DM. The experiment was conducted in a completely
randomized design, with 4 treatments and 11 repetitions. The basal diet
was consisted of 30% corn silage, 12% soybean meal, 56% of corn grain
and 2% mineral mixture. Corn was partially replaced by glycerin, and
to achieve an isonitrogenous diet, corn gluten meal (21% CP) was used.
After slaughter, samples were taken from the Longissimus dorsi muscle.
Then, they were vacuum packed and maintained refrigerating at 4°C for
0,7, 14 and 21 d post mortem. The color reading was conducted on the
surface, using the CIE L*a*b* system. When significant effects (P <
0.05), regressions analysis using PROC REG of SAS 9.1.3 were done.
There was no effect of storage time on color and lipid peroxidation (P
> 0.05). The indices of lightness (L*), red (a*), yellow (b*), saturation
index (C*) and the index of hue angle (h) showed a quadratic effect (P
< 0.01) with the inclusion of crude glycerin (Table 1). Therefore, the
meat changed from a red-purple color when the animals received 6%
of glycerin, for the cherry-red when 18% was used. It was observed a
tendency (P =0,07) of increase on TBARS in the muscle of animals fed
crude glycerin. As a conclusion, the use of a crude glycerin provided
meat with better color and better appearance to the consumer. Funded
by Fapemig, CNPq, Capes and INCT-CA

Table 1. Lipid peroxidation and color characteristics of meat of young bulls fed
different levels of crude glycerin

Crude glycerin, % DM basis

Item 0 6 12 18 SEM  P-value
TBARS, mg of

malonaldehyde

/kg of meat 025 022 027 027 0.04 0.07

L* 328 304 331 356 055  <o0.01'
a* 18.0  16.1 174 181 031  <0.01!
b* 254 053 226 328 030 <0.01!
C* 18.3 16.1 177 185 035  <0.01!
h* 6.94 1.75 6.57 9.67 0.91 <0.01!

Quadratic effect.

Key Words: beef, glycerol, TBARS
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M146 The use of visible and near infrared spectroscopy for
quality control of organic and conventional beef stored under
protective atmospheres. M. Olivan', V. Sierra!, G. Fiorentini*>4, N.
Prado3, P. Gonzalez?, B. Alvarez3, J. Diaz3, and K. Osoro!, 'Servicio
Regional de Investigacion y Desarrollo Agroalimentario (SERIDA),
Apdo. 13, 33300 Villaviciosa, Asturias, Spain, °Universidade Estadual
Paulista (UNESP), Jaboticabal, SP, Brazil, 3Asociacién de Investig-
acion de Industrias Carnicas del Principado de Asturias (ASINCAR),
Poligono de la Barreda, Noreiia, Spain, *Bolsista Processo n°2469-
11-1 - CAPES, Setor Bancario Norte, Brasilia, Brazil.

The objective of this work was to evaluate the potential of Visible (VIS)
and Near Infrared Spectroscopy (NIRS) for on-site control of beef shelf
life on meat trays stored at display counters. Beef samples (steaks) were
obtained from the Longissimus dorsi muscle of 12 young bulls managed
under organic (pasture or maize silage plus organic concentrate) or
conventional (finished at feedlot with concentrate meal and barley straw
ad libitum) feeding. These beef samples were packed under 2 different
protective atmospheres (vacuum and 80%0,-20%C0O,) and analyzed
after 1, 3, 5, 8, 12 and 15 d of storage, so the global study included a
total of 144 samples (12 animals x 2 protective atmospheres x 6 storage
time). Meat quality analysis included color (L*, a*, b*), microbiology
(mesophilic, anaerobic, enterobacteriaceae), texture (Warner-Bratzler
shear force “WBSF”) and oxidative status (TBARS index). VIS/NIRS
spectra were obtained by using a portable LabSpec 5000 fitted with a
fiber optic probe (ASD Inc., USA) in reflectance mode (350-2500nm).
Representative spectra of each beef steak were calculated as the average
of 5 scans obtained on the steak surface, with or without film interac-
tion, that is, before and after tray wrap opening. VIS/NIRS calibrations
were calculated using the software Unscrambler 9.7. The results of the
calibration statistics showed good prediction for beef color (L*, a*, b*)
when measured on intact (R? of 0.84, 0.88 and 0.73, respectively) or
opened (R? of 0.90, 0.88 and 0.74, respectively) meat trays. However,
poorer predictions were obtained for other shelf life parameters show-
ing high stability along the storage period, like microbial spoilage (R?
between 0.40 and 0.55), TBARS (R? < 0.40) and texture (R? < 0.37).
Furthermore, VIS/NIRS spectra showed some potential for classification
of beef samples into shelf-life quality grades.

Key Words: beef, NIRS, shelf life

M147  Fatty acid composition of cattle fattened with tropical
forage at rainy and drought season. M. E. E. Rodriguez*!, G. Cor-
ral-Flores!, B. S. Solorio?, A. D. R. Alarcon!, J. A. Grado-Ahuir!, C.
Rodriguez-Muela!, L. P. Cortés!, and V. E. B. Segovia!, ‘Facultad de
Zootecnia y Ecologia. UACH, Chihuahua, México, 2Fundacién Pro-
duce Michoacan A. C., Morelia, México.

The objective of this study was to quantify intramuscular fat and fatty
acid composition of meat from cattle fattened on tropical forages (L.
leucocephala, P. maximum and C. plectostachyus) under the intensive
Silvopastoril System (SSPi) at 2 seasons (rainy n = 12 and drought n
= 10). Intramuscular fat of L. dorsi (Ld) and Semimembranosus (Sm)
muscles was extracted and fatty acids (myristic, mirystoleic, palmitic,
palmitoleic, stearic, oleic, linoleic, eicosanoic, arachidonic acid (ARA)
and docosahexaenoic (DHA) acids) were quantified. The effect of
season was analyzed with a linear model. The intramuscular fat was
higher (P < 0.05) in rainy (3.530 £ 0.22%) vs. drought (2.47 + 0.21%)
season and myristic, mirystoleic, palmitic, palmitoleic and stearic acid
were not different (P > 0.05) between seasons. Oleic acid had higher
concentration (P <0.05) in the rainy (40.69 + 3.15%) vs. drought (27.52
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+ 3.46%), while linoleic, linolenic and eicosanoic acid concentration
were lower (P <0.05) in rainy season. For the essential fatty acids, ARA
concentration was lower (P < 0.05) in rainy (0.08 £+ 0.10%) vs. drought
(0.48 + 0.11%) season and DHA had similar concentration (P > 0.05)
along year seasons. It is concluded that beef fattened with tropical for-
ages yield leaner meat in both seasons and its fatty acid compositions
is maintained during the year. The SSPi is another alternative toward
more sustainable meat production and promising source of dietary fat
for human nutrition.

Table 1. Least squares means +SE of intramuscular fat composition (% of fatty
acids) of cattle fattened with tropical forages at two season

Variable Rainy Drought
Total fat 3.53+0.22¢8 2.47+0.21°
Oleic 40.69.£3.15° 27.52+3.46°
Linoleic 0.11+0.88° 3.11+£0.97*
Linolenic 1.67+0.51° 6.10+0.56*
Eicosanoic 0.11£0.18° 0.93+0.20*
Arachidonic acid (ARA) 0.08+0.10° 0.49+0.112

abSuperscripts different between columns denote significant difference be-
tween season (P < 0.05).

Key Words: Silvopastoril System, meat, fatty acids

M148  Genetic parameters for fat thickness measured in differ-
ent anatomical points of Longissimus muscle in Nellore cattle. M.
N. Bonin*!, F. J. Novais', S. L. Silval, R. C. Gomes?, A. S. Figueiredo!,
P. F. Torralvo!, L. G. Figueiredo!, P. A. B. McLean', V. N. Barbosa!, J.
H.A. Campo', T. V. Solpelsa!, M. H. A. Santana', F. M. Rezende', and
J. B. S. Ferraz!, ‘College of Animal Science and Food Engineering,
University of Sao Paulo, Pirassununga, Brazil, *State University of
Londrina, Londrina, Brazil.

Carcass backfat thickness (FT) is usually measured between the 12th
and 13th ribs, however, in Brazil, the forequarter is not separated from
the hindquarter at this section to preserve the loin integrity. Therefore,
investigating alternative anatomical points to measure carcass traits in
the Brazilian industry is needed. The purpose of this work was to evalu-
ate the genetic correlation between fat thickness measured in different
anatomical points of the Longissimus muscle (LM). Nellore bulls with
30 mo of age were evaluated for fat thickness between the 12th and 13th
ribs by ultrasound (FTU, n=2,028) using an equipment Aloka SSD500
micrus and a linear 17.2 cm probe and directly in the carcass, at the same
site, after slaughter (FTC, n=610). The other anatomical point was the
section between the last lumbar and first sacral vertebra, that is the site
where the loin is separated from the carcass hindquarter in Brazilian
industries (FTLS, n=1,072). For the estimation of genetic parameters a
pedigree matrix with 14,722 animals was used and multi-traits analyses
were carried out including the fixed effects of age at ultrasound evalu-
ations and at slaughter, using the software VCE 6.0 (Groeneveld et al.,
2008). The range for FT was 0.00 to 9.00 mm for FTU, 0.5 to 13.00
mm for FTC and 0.5 to 6.00 mm to FTLS. The FTU presented high
genetic correlation with FTC (0.90 + 0.05) and FTLS (0.80 + 0.14).
These correlations suggest that ultrasound is a good predictor of FT in
the carcass and is highly correlated with the fat deposition in the loin
since that the measures were collected in different anatomic points of
the LM. FTC presented a moderate genetic correlation with FTLS (0.52
+0.14). The traits heritability values were moderate to low, but similar
among each other, with values 0f 0.14 (0.04),0.17 (0.07) and 0.13 (0.04)
for FTU, FTC and FTLS, respectively. These results suggest that there
is a genetic control of the FT deposition in the loin of Nellore bulls and
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that the FTLS may be a useful tool for genetic evaluation programs for
carcass traits in Brazilian industries.

Key Words: Bos indicus, Brazilian cuts, ultrasound

M149 Comparative effects of two beta adrenergic agonists on
Warner-Bratzler and slice shear force of USDA Choice strip steaks
from calf-fed Holsteins. A. J. Garmyn*!, J. N. Martin', J. C. Brooks',
R. J. Rathmann', J. M. Hodgen?, K. D. Pfieffer?, C. L. Armstrong?, D.
A. Yates?, J. P. Hutcheson?, and M. F. Miller!, ' Texas Tech University,
Lubbock, *“Merck Animal Health, DeSoto, KS.

Our objectives were to determine the effects of zilpaterol hydrochloride
(ZH), ractopamine hydrochloride (RH), or no f-adrenergic agonist
(B-AA) on Warner-Bratzler shear force (WBSF) and slice shear force
(SSF) of USDA Choice strip steaks in response to 2 postmortem aging
periods (14 or 21 d). Calf-fed Holstein steers (n = 565) were assigned
to one of 3 treatments: ZH (8.3 mg/kg of DM for 20 d; Merck Animal
Health, DeSoto, KS), RH (300 mg/kg/d for 28 d; Elanco Animal Health,
Greenfield, IN), or no f-AA (CON). Strip loins (n=315) were obtained
and portioned into 2.5-cm steaks using a Marel Portioning Machine
(IPM-3, Marel Townsend, Des Moines, [A). Interactions between treat-
ment and aging were not detected (P > 0.10) for any response variables.
Supplementation with B-AA resulted in greater WBSF and SSF (P <
0.01). Control steaks (3.25 kg) had a lower average WBSF value than
steaks from steers fed ZH (3.68 kg) and RH (3.67 kg), which did not
differ. Similarly, CON steaks (14.13 kg) had a lower average SSF value
than steaks from steers fed ZH (16.11 kg) and RH (16.00 kg). Aging for
21 dresulted in lower (P <0.01) WBSF (3.43 vs. 3.64 kg) and SSF (16.36
vs. 14.46 kg) values compared with steaks aged 14 d. The percentage
of steaks with WBSF values <4.4 kg were affected (P <0.01) by treat-
ment, but postmortem aging had no effect (P = 0.13). Ninety percent
of CON steaks would be considered tender (4.4 kg) based on ASTM
guidelines, but B-AA supplementation resulted in a lower percentage
of tender steaks for ZH (79.2%) and RH (77.3%). Feeding B-AA (P <
0.01) and postmortem aging period (P = 0.02) affected the percentage of
steaks measuring <3.9 kg of shear force. The percentage of very tender
steaks was 84.0, 66.5, and 66.8% for CON, ZH, and RH, respectively.
In conclusion, feeding B-AA to calf-fed Holsteins increased shear force
values of USDA Choice strip steaks, regardless of postmortem aging
period. Although, feeding 3-AA reduced the percentage of tender steaks,
no differences in shear force were observed between ZH and RH at
these inclusion levels.

Key Words: beta agonist, dairy beef, shear force

M150 Carcass characteristics of Nellore steers receiving pro-
tected linseed oil during different periods of feedlot. T. M. Pivaro*!,
W. Henrique?, A. A. M. Sampaio!, J. L. V. Coutinho Filho?, E. A.
Oliveira!, B. L. Rosa!, and V. G. Carvalho!, !FCAV/Unesp, Jabotica-
bal, SP. Brazil, 2APTA, Sdo José do Rio Preto, SP, Brazil.

The objective was to assess the supply of linseed oil or linseed oil
protected from ruminal degradation during different periods of feedlot
feeding on carcass characteristics of 35 Nellore steers. The animals were
housed in individual pens for 105 d at Sao Paulo Agency for Agribusi-
ness Technology, in Sao Jose do Rio Preto, Brazil, and received one of
the following diets: control (without oil), with linseed oil during all the
confinement (LO), or protected linseed oil during all the feedlot (OLiP
3), in the last 70 d (OLiP 2) or the last 35 d (OLiP 1). The corn silage
was used as the exclusive roughage in the proportion of 40% in DM of
diet. All diets were isonitrogenous and those with addition of oil were
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isoenergetic. The experimental design was a randomized block, balanced
by animal weight, and the means were compared by Student’s z-test at
5% probability. After slaughter, weight (HCW), dressing percentage
(HCY), length (LC) and depth (DC) of hot carcass were determined.
The longissimus muscle area (LMA) and the backfat thickness (BFT)
between the 12th and 13th ribs were measured 24h after cooling, and
the longissimus muscle area per 100 kg of carcass (LMAC) calculated.
There were no differences among the variables assessed in this study
(Table 1). Therefore, there was no benefit related to the addition of
linseed oil, protected or not, to the diet or to the proposed durations
for the supply of protected linseed oil during feedlot feeding over the
carcass characteristics of Nellore cattle.

Table 1. Carcass characteristics of Nellore steers, finished in feedlot

HCW HCY LC DC LMA LMAC BFT
Treatment (kg) (%) (cm) (cm) (cm?) (ecm?100 kg) (mm)
Control 289.14 55.84 129.85 67.64 7557 26.11 6.88
OLiP 1 287.78 5545 129.07 67.21 74.14 25.83 7.56
OLiP 2 293.71 56.76 129.57 67.50 74.57 2545 5.96
OLiP 3 298.92 56.35 128.28 65.50 80.14 26.85 6.66
LO 295.14 55.77 128.57 65.42 7728 26.25 7.44
p! 0.4983 0.4527 0.8436 0.2754 0.3684 0.8443 0.7726
CV (%)? 440 251 229 373 10.64 8.96 36.88

'P = probability.
2CV = coefficient of variation.

Key Words: backfat thickness, longissimus muscle area, weight

M151 Meat fatty acids profile of Nellore steers receiving pro-
tected linseed oil during different periods of feedlot. T. M. Pivaro*!,
W. Henrique?, E. A. Oliveira', A. A. M. Sampaio!, B. L. Rosa!, J. L.V.
Coutinho Filho?, and V. G. Carvalho!, !FCAV/Unesp, Jaboticabal, SP,
Brazil, ’APTA, Séo José do Rio Preto, SP. Brazil.

The objective was to assess the fatty acid profiles in the meat of 35 Nellore
steers fed linseed oil or linseed oil protected from ruminal degradation
(OLiP) during different periods of feedlot. The animals were housed in
individual pens for 105 d at Sao Paulo Agency for Agribusiness Technol-
ogy, in Sao Jose do Rio Preto, Brazil. The treatments were: control diet
(CD), linseed oil during all the confinement (LO), or OLiP fed during the
last 35 d (OLiP 1), last 70 d (OLiP 2) or all the confinement (OLiP 3). Corn
silage was the exclusive roughage at the rate of 40% in DM of diet. The
experimental design was a randomized block, balanced by animal weight,
and means were compared by Student’s t-test at 5% probability. The
animals were slaughtered at an average weight of 522.71 +27.99 kg and
samples were taken from the Longissimus between the 12th and 13th ribs
and lyophilized after 24 h of carcass cooling. The fatty acids were quanti-
fied by gas chromatography. The ratio unsaturated:saturated was different
among CD, OLiP 2 and OLiP 3 treatments (1.37, 1.16 and 1.16, respec-
tively) while OLiP 1 (1.29) and LO (1.30) did not differ from any of the
treatments. A similar result was observed for monounsaturated:saturated.
However, OLiP 1 and LO differed in n-3 fatty acids (0.47 and 0.72%,
respectively), and both did not differ from the other treatments (0.50%
for CD, and 0.64% for OLiP 2 and OLiP 3). No difference was detected
in the ratio of n-6:n-3 between treatments OLiP 2 and OLiP 3 (7.32 and
6.52, respectively), but both differed from OLiP 1 (9.12), DC (10.91)
and LO (4.77), which differed from each other. Increasing the supply of
protected linseed oil provides improvement in the amount of n-3 and, the
ratio n-6:n-3 became closer to the ideal for a more balanced diet.

Key Words: Longissimus, meat quality, unsaturated
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M152  Meat quality of crossbred cattle finished at feedlot and
fed increasing levels of linseed oil. E. A. Oliveira*!, B. L. Rosa!,
T. M. Pivaro!, M. B. P. Costal, V. G. Carvalho', A. T. Andrade!, W.
Henrique?, and A. A. M. Sampaio!, 'FCAV/Unesp, Jaboticabal, SP,
Brazil, ’APTA, Sdo José do Rio Preto, SP, Brazil, SFAPESP Post-doc-
torate fellowship, Sdo Paulo, SP, Brazil.

The aim was to assess the effects of increasing linseed oil supplementa-
tions (1, 3.8 and 5.2% in diet DM) and sex on meat quality of crossbred
cattle Nellore x Canchim. Fifteen steers (427.80 + 42.01 kg and 24 +
2 mo old) and 14 heifers (400.57 + 33.79 kg and 24 + 2 mo old) were
housed in individual pens and fed diets with 80% concentrate in DM
and sugarcane [AC 862480 as the exclusive roughage source at Sao
Paulo State University in Jaboticabal, Brazil. The experiment was a
randomized block design, arranged in a 3 x 2 factorial scheme (oil ratios
x sex) and means were compared by Student’s 7-test at 5% probability.
After fattening period, the animals were slaughtered by blocks. After
24 h of cooling carcasses, samples of Longissimus muscle between the
12th and 13th ribs were taken and analyses were conducted (meat and
fat color characteristics (L*, a*, b*), water holding capacity (WHC),
cook loss (CL), shear force (SF) and pH)). Oil levels, sex, and the
interaction between these factors did not show differences for meat
and fat color characteristics L*, a*, b* (38.63, 7.65 and 18.75; 72.90,
7.65 and 18.75, respectively), WHC (66.93%), SF (5.04 kgF) and pH
(5.71). The interaction was significant for the CL variable, and heifers
fed 1% oil showed the highest value (37.44%) compared with those
fed 3.8 and 5.2% of oil (32.34 and 29.41%, respectively). Thus, higher
levels of linseed oil supplementation for heifers decreased CL, which
can improve beef organoleptic aspects such as juiciness. Steers showed
no difference among oil levels, with an average of 36.14%. Analyzing
each linseed oil level, only 5.2% on diet showed higher values for steers
compared with heifers (36.26 and 29.41%, respectively). The use of
increasing levels of linseed oil in cattle diet, from 1 to 5.2% in DM,
did not improve qualitative aspects of the meat, such as tenderness and
color (characteristics related to the presentation to the customer). Steers
and heifers fed increasing linseed oil supplementations produce meat
with similar qualitative characteristics except for CL.

Key Words: cook loss, meat color, shear force

M153 A study of the variance in tenderness and carcass traits
of pasture and feedlot finished beef cattle. L. A. Goonewardene*!2,
J. A. Basarab', Z. Wang?, R. W. Seneviratne?, W. N. P. Yalingasinghe?,
P. S. Mir?, J. L. Aalhus®, and E. K. Okine?, ‘Alberta Agriculture and
Rural Development, Edmonton, Alberta, Canada, 2 University of
Alberta, Edmonton, Alberta, Canada, 3Agriculture and Agri-Food
Canada, Lethbridge, Alberta, Canada, 4Agriculture and Agri-Food
Canada, Lacombe, Alberta, Canada.

Tenderness is an important beef quality trait and consumers judge the
overall acceptability based primarily on tenderness, flavor, color and
texture. The objectives of this study were to compare the variance (based
on a variance ratio) in Warner-Bratzler (WB) tenderness and selected
carcass traits in pasture (P, n=47) and feedlot (F, n =48) finished steers.
The 7 dietary treatments making up P and F were: 1) steers on pasture
only throughout (n = 12), 2) steers on pasture supplemented with cracked
barley grain throughout (n = 12), 3) steers on pasture supplemented with
whole sunflower seed (WSS) throughout (n = 23), 4) steers with no
supplement on pasture and feedlot (n = 12), 5) steers supplemented with
WSS on pasture and no supplement in the feedlot (n = 12), 6) steers with
no supplement on pasture but supplemented with WSS in the feedlot (n
=12) and 7) steers supplemented with WSS on pasture and the feedlot
(n = 12). Steers in treatments 1-3 were harvested directly off pasture
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and steers in treatments 4—7 were finished in the feedlot. The variation
in WB tenderness in steaks taken from the M. longissimus thoracis from
P steers (3.92 kg) was higher (P < 0.01) than in F steers (1.89 kg). The
highest variance was in P finished steers fed cracked barley supplement
(6.33 kg) and this was higher (P <0.01) than steers given no supplement
on pasture but supplemented with WSS in the feedlot (1.19 kg) and
steers supplemented with WSS on pasture and in the feedlot (1.82 kg).
Steaks from pasture finished steers are expected to be more variable in
tenderness, less tender and have consistently less trimable subcutaneous
fat compared with steaks from feedlot finished steers.

Key Words: toughness, pasture, Warner-Bratzler

M154  Partitioning of Energy into Muscle and Fat in Rela-
tion to Beef Composite Type and Age at Harvest. N. P. Y. Welege-
dara*!| E. K. Okine!, J. A. Basarab?, Z. Wang', C. Li’, H. Bruce', S.
Markus?, J. Stewart-Smith*, and L. A. Goonewardene'2,  University
of Alberta, Edmonton, Alberta, Canada, *Alberta Agriculture and
Rural Development, Edmonton, Alberta, Canada, 3Agriculture and
Agri-Food Canada, Lacombe Research Centre, Lacombe, Alberta,
Canada, *BeefBooster Inc., Calgary, Alberta, Canada.

Beef composite types (CT) have combined favorable traits of pure
breeds. The objective was to compare energy required to grow muscle
(M) and fat (F) in the carcass tissues of 5 BeefBooster composites (M1,
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M2, M3, M4 and TX) serially slaughtered at 6 harvest ages (HA) from
274 to 456 d in 2 years. The foundation breed for the M1 was Angus,
M2 was Hereford, M3 was various small breeds, M4 was Gelbvieh or
Limousin and TX was Charolais. The energy requirement for M (EM)
and F (EF) deposition, the ratio of EF:EM and the proportion (%) of
energy required to produce M and F without accounting for turnover,
were analyzed by GLM of SAS with CT, HA, interaction of CT and
HA and year as main effects. EM, EF, EF: EM ratio and proportions of
energy required to produce M and F were different (P < 0.01) for CT
and HA. EF was dependent on both CT and HA due to interaction (P
=0.03). EF was 1158.7, 1121.6, 1013.3, 1012.3, 1052.5 Mcal, EP was
384.6, 412.7, 330.3, 410.9, 428.9 Mcal and EF: EM was 2.95, 2.61,
2.97,2.38 and 2.40 for M1, M2, M3, M4 and TX respectively. EF was
423.7,831.3,1058.8, 1213.1, 1394.3 and 1508.8 Mcal, EP was 275.1,
362.3,412.8,416.4,441.6 and 453.0 Mcal and EF: EM was 1.54,2.33,
2.60, 2.95, 3.19 and 3.38 for harvest ages at 274, 347, 372, 399, 427
and 456 d respectively. The proportion of energy required to produce
F increased from 60.2% at 274 d to 76.8% at 456 d (P < 0.01) and the
proportion of energy required to produce M decreased from 39.8% at
274 d to 23.2% at 456 d (P < 0.01). Based on energy partitioning and
energetic efficiency of producing M and F, M1 and M3 can be harvested
before 456 d and TX harvested after 456 d to avoid the production of
excessively fat carcasses.

Key Words: energy partitioning, fat, muscle
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M155 Influence of energy concentration of the diet and termi-
nal sire line on growth performance and carcass and meat quality
of pigs slaughtered at 115 kg of BW. G. Coca!, M. P. Serrano!, L.
Camara!, P. Guzman!, J. D. Berrocoso!, J. Coma?, and G. G. Mateos*!,
!Animal Science Department, Universidad Politécnica de Madrid,
Madrid, Spain, *Vall Company, Lleida, Spain.

In total, 480 pigs (48 + 5.15 kg BW) were used to investigate the effects
of net energy (NE) concentration of the diet (2,350, 2,400, 2,450, and
2,500 kcal/kg) and terminal sire line (PIC L62 vs. Pietrain) on growth
performance and carcass and meat quality of gilts and boars slaughtered
at 115 kg BW. Pigs were fed according to a 2-phase feeding program
using diets based on cereals, rapeseed meal, and soybean meal. Within
cach feeding period the lys:NE (g/Mcal) ratio was the same for all diets
(3.8 vs. 3.5 respectively). Cumulatively, feed intake was reduced (P
< 0.001) and G:F was improved (P < 0.001) as the level of NE of the
diet increased but ADG and carcass and meat quality traits were not
affected by diet. Crossbreds from PIC L62 sire line had higher ADFI
and ADG (P < 0.001) than crossbreds from Pietrain sire line but G:F
was not affected. Carcasses from Pietrain crossbreds were leaner (P
< 0.001) and tended to have higher shoulder (P < 0.08) yield and less
intramuscular fat (P <0.05) than carcasses from PIC L62 crossbreds. Fat
at m. gluteus medius was higher (P <0.001) for PIC L62 crossbreds than
for Pietrain crossbreds. Boars had better ADG (P < 0.01) and G:F (P <
0.001) and higher shoulder yield (P < 0.001) and less carcass yield (P
<0.001) and fat at m. gluteus medius (P < 0.01) than gilts. Also, boars
tended to have less intramuscular fat (P < 0.08) in m. longissimus dorsi
than gilts. In conclusion, an increase in NE concentration of the diet
did not affect ADG or carcass quality of pigs. Therefore, an increase in
energy content of the diet might not be justified under most economic
circumstances. PIC L62 crossbreds had better growth performance but
fatter carcasses than Pietrain crossbreds and gilts had higher carcass yield
than boars. Consequently, gilts from PIC L62 crossbreds are preferred
when carcasses are destined to the dry-cured industry.

Key Words: carcass quality and growth performance, sex and sire line,
net energy concentration

M156  The utilization of energy by pigs differing in estimated
growth potential. A. D. Beaulieu*!, D. A. Gillis', J. N. Shea!, J. P.
Marriott!, and J. F. Patience?, ! Prairie Swine Centre Inc., Saskatoon,
SK, Canada, *lowa State University, Ames.

A significant challenge in pork production is managing the variability
within a cohort of pigs. Our objective was to compare the utilization of
dietary energy for growth and protein deposition among pigs selected
at nursery exit based on growth potential (GP). Treatments, arranged as
a3 x 2 x 2 factorial were 3 GPs, 2 dietary energy concentrations (NE;
2.18 or 2.40 Mcal NE/kg) and 2 intake levels (IN; 100 or 85% of ad
libitum). Dietary energy was increased with canola oil and substitut-
ing wheat for barley. Each wk for 8 wks, 15 barrows were selected at
nursery exit (about 62 d of age, DOA) from 3 litters and divided into a
fast (0.46 + 0.04), average (0.40 + 0.04) or slow (0.34 + 0.04 kg/DOA
+ SD) GP group. Within GP, pigs were randomly allocated to 1 of the
4 NE by IN treatments or to an initial slaughter group (ISG). Dietary
treatments began at 90 kg BW. Pigs were slaughtered at 90 (ISG) or
120 kg BW. Growth rate between 90 and 120 kg BW was unaffected by
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GP or NE (P > 0.10) and decreased by lower IN (0.86 vs. 1.01 kg/d; P
< 0.01). GP did not affect feed intake (P > 0.10) which was increased
when pigs were fed 2.18 vs. 2.40 Mcal NE/kg or 100% IN (P < 0.05).
Feed efficiency was similar among treatments (P > 0.10). Efficiency
of energy utilized for BW gain (Mcal NE/kg) was unaffected by GP
and NE but tended to be higher at the 85 vs. 100% IN (P = 0.06). The
efficiency of energy utilized for protein deposition (g CP/Mcal NE) was
increased or tended to be increased by low NE (P < 0.05) or low IN (P
= 0.09). The rate of protein deposition was increased at low NE (161
vs. 137 g/d; P < 0.05), tended to be increased by higher IN (P = 0.09)
and was unaffected by GP (P> 0.10). Pigs fed 100% IN or 2.40 NE had
an increased rate of lipid deposition (P < 0.05) which was unaffected
by GP (P > 0.10). The rate and efficiency of protein deposition from
90 to 120 kg BW were increased by a lower NE. Pigs selected for GP
at nursery exit, however, were similar during finishing with respect to
rate and efficiency of growth and protein deposition. Separating pigs
into GP classes at nursery exit will not aid management of variability
in the finishing barn.

Key Words: swine, variability, dietary energy

M157  Effect of starch level in pig diets on digestible energy
value of crude glycerin using the mobile nylon bag technique. C.
A. Ordofiez-Gomez*!2, C. Ariza-Nieto!, and G. Afanador-Tellez?,
ICORPOICA, Bogota, Colombia, 2Universidad Nacional de Colom-
bia, Bogota, Colombia.

In recent years, crude glycerin production has increased exponentially,
which has led to a reduction of its price, making it possible for this
co-product to reduce feed production costs in the pig industry. The aim
of this study was to evaluate the effect of starch level on the digestible
energy (DE) value of crude glycerin. Eight barrows (46 kg initial body
weight and fitted with a duodenal T-cannula) were used to estimate DE of
crude glycerin derived from diets containing 2 starch levels (10 and 12%)
and 5 crude glycerin levels (0, 2.5, 5.0, 7.5, 10%). Therefore, 10 mixed
diets were formulated and evaluated by the mobile nylon bag technique.
A total of 320 nylon bags were used for DE value determination (32
per diet). In vitro digestion of the bags was carried out in pepsin-HCI
solution with 450 TU pepsin/L at pH 2.0 and 37°C for 4 h. In the in vivo
phase, 8 nylon bags were inserted into the duodenal cannula of each pig
daily, during feeding times (800, 1030, 1300, and 1530 h). The nylon
bags used in the study were excreted within 24 h of insertion and were
carefully isolated from feces with a dry paper towel, then were frozen
(—20°C) and freeze-dried for gross energy determination. The amount of
material remaining in the nylon bag after passage through the digestive
tract was used to calculate energy digestibility. The DE value of each
bag was corrected for the DE of corn starch. Data were analyzed by a
multiple linear regression model using PROC REG of SAS (v9.0). The
slope of the regression line indicated the DE for crude glycerin, while
the regression intercept indicated the effect of starch level. Results
showed no interaction between the level of starch in the basal diet and
the digestible energy value of crude glycerin (P = 0.239). The apparent
DE of crude glycerin fed to pigs was 3251 kcal/kg DM (R 2 = 0.578;
P <0.001). According to the results of this study, the level of starch in
pig diets does not affect the digestible energy value of crude glycerin.

Key Words: digestible energy, crude glycerin, pig

61



M158 Dynamic changes in blood flow, oxygen consumption and
metabolite responses to acute arginine supplementation in grow-
ing-finishing pigs. B. E. Tan!, Y. L. Yin*!, X. F. Kong!, and G. Y.
Wul2, !Institute of Subtropical Agriculture, The Chinese Academy of
Sciences, Chansha, Hunan, China, *Department of Animal Science,
Texas A&M University, College Station.

Arginine plays an important role in regulating nutrient metabolism. This
study was conducted to determine the dynamic changes in blood metabo-
lite responses to acute arginine supplementation in growing-finishing
pigs using a blood catheter technique. Eight barrows (Duroc x Large
White x Landrace) with an average initial BW of 70 kg were surgically
fitted with chronic catheters in the portal vein, ileal vein and carotid
artery and were randomly allocated to 2 groups to receive alanine (103
mg/kg body wt, isonitrogenous control) or L-arginine-HCI (61 mg/kg
body wt) by the portal vein. Blood flows were measured with infusion of
p-aminohippuric acid (PAH) into the ileal vein, and blood samples were
obtained every 0.5 h for 4 h to determine oxygen consumption by portal
vein-drained organs (PVDO) and concentrations of blood metabolites.
Compared with alanine treatment, arginine infusion increased portal vein
blood flow at 30, 60 and 90 min after infusion, but decreased (P < 0.05)
PVDO at 60, 90, 120 and 150 min after infusion. Plasma concentrations
of glutamate (at infusion times of 180 and 240 min) and arginine (at
infusion times of 60, 120, 180 and 240 min) in arginine-infused pigs were
higher (P <0.05) than those of alanine-infused pigs at the same infusion
time. However, arginine infusion decreased (P < 0.05) plasma cystine
concentrations at infusion times of 60, 120, 180 and 240 min and valine
at infusion times of 60 and 120 min compared with alanine treatment.
Plasma concentrations of insulin and glucagon at infusion times of 30,
60 and 90 min were higher, and free fatty acids at infusion times of 60,
90 and 120 min were lower, compared with pigs both in alanine treat-
ment at the same infusion time and at the pre-infusion (baseline) time
(P < 0.05). These results suggest that acute arginine supplementation
improves blood flow and reduces PVDO oxygen consumption, thereby
enhancing amino acid availability for utilization. Insulin and glucagon
may also play important roles with arginine infusion by transiently
regulating nutrient metabolism.

Key Words: pig, nutrition, amino acids

M159  Dietary valine:lysine ratios of 0.80 and 0.85 did not differ
performance of primiparous sow and nursing large litters. S. M.
Hong,* P. Y. Zhao, and 1. H. Kim, Department of Animal Resource
& Science, Dankook University, Cheonan, Choongnam, South Korea.

An experiment using 18 primiparous sows (Landrace x Yorkshire) to
determine the effect of dietary valine:lysine ratios on performance in
primiparous sows and litter. Sows were randomly assigned to 1 of 2
experimental diets (9 replicate pens per treatment and 1 sow per pen)
containing different valine:lysine ratios of 0.80 or 0.85. Corn-soybean-
wheat based diets were formulated to achieve the dietary treatments
(0.86% SID lysine, and 0.69% or 0.73% SID valine). All diets were
formulated to have 3.45 Mcal ME/kg and contained vitamins and miner-
als that exceeded NRC (1998) recommendations. The experiment lasted
for 21 d. On d 107 of gestation, sows were moved into farrowing crates
in an environmentally regulated farrowing house. Farrowing crates (2.1
x (0.6 m) contained an area (2.1 x 0.6 m) for newborn pigs on each side,
and the temperature in the farrowing house was maintained at a minimum
of 20°C. After farrowing, daily feed allowance increased gradually, and
sows had ad libitum access to feed by wk 2. Overall, body weight loss
(41.8 vs. 37.7 kg), backfat loss (5.5 vs. 7.9 mm), and ADFI (5.39 vs. 5.72
kg) of sows were not affected (P > 0.05) by different dietary valine:lysine
ratios. No difference (P > 0.05) was noted in estrus interval (5.5 vs.
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5.8 d). There was no difference (P > 0.05) in average body weight of
piglets on the day of birth (1.39 vs. 1.26 kg) and d 21 (7.14 vs. 6.99 kg)
between treatments. The numbers of weaned piglets (11.75 vs. 11.67),
piglet survival rate (97.03 vs. 98.15%), weaning litter weight (83.60 vs.
81.49 kg), litter weight gain (67.25 vs. 66.76 kg), piglet gain (5.75 vs.
5.73 kg) and piglet daily gain (240 vs. 239 g) were not affected (P >
0.05) by dietary treatments. In conclusion, dietary valine:lysine ratios
0f'0.80 and 0.85 had no effects on lactation performance of primiparous
sow and their offspring.

Key Words: lactation performance, primiparous sows, valine:lysine
ratio

M160 Sequence of apparent ileal digestible lysine for growing-
finishing gilts. G. C. Rocha*!, F. C. O. Silva?, R. F. M. Oliveiral, L.
Alebrante!, A. Saraival, and J. L. Donzele!, 'Federal University of
Vicosa, Vigosa, MG, Brazil, ’EPAMIG, Vicosa, MG, Brazil.

This study was conducted to evaluate sequences of apparent ileal
digestible lysine (AIDL) for gilts from 63 to 153 d of age. Eighty gilts
(AGPIC 425 x Camborough 25), were used in a randomized complete
block design to evaluate 5 AIDL level treatments with 3 phase-feeding
per treatments (9-8-7; 10-9-8; 11-10-9; 12-11-10 and 13-12-11 g/
kg from 63 to 103, 103 to 133 and 133 to 153 d of age, respectively).
Each treatment was replicated with 8 pens (1.87m?%/pig) with 2 pigs
each. The basal diet for each phase contained corn, soybean meal and
no supplemental industrial amino acids. Four additional diets (each
phase) were formulated by adding r-lysine HCI 78% and when neces-
sary pL-methionine 99%, L-threonine 98%, L-tryptophan 98%, L-valine
96.5% and L-isoleucine 99% replacing the starch. At the beginning and
the end of each phase, pigs and feeders were weighed to assess ADG,
ADFTI, final BW and feed to gain ratio (F:G). From 63 to 103 d the AIDL
levels (9, 10, 11, 12 and 13 g/kg) influenced linearly (P<0.05) the ADG
(945, 956, 965, 981 and 1004 g) of the pigs, while the F:G (2.12, 2.00,
2.00, 1.97 and 1.99) was improved (P<0.05) quadratically to 1.97 at a
level of 11.8 AIDL g/kg, and with no effects (P>0.05) on the ADFI and
the final BW. There was no effect (P>0.05) of the sequences of AIDL
on the gilts growth performance between 63 to 133 d, and 63 to 153 d.
Sequences of diets containing 9-8-7 of AIDL g/kg fed from 63 to 103,
103 to 133 and 133 to 153 d, respectively, meet the AIDL requirements
of growing-finishing gilts from 63 to 153 d of age.

Table 1. Growth performance of gilts from 63 to 153 days

Apparent ileal digestible lysine, g/kg

Item 9-8-7 10-9-8 11-10-9 12-11-10 13-12-11 SEM
Initial BW, kg 244 245 242 242 243 0.54
Final BW, kg 114.1 1132 112.6 114.4 114.2 1.86
ADFI, g 2311 2267 2279 2322 2331 44.38
ADG, g 996 988 978 1004 997 17.14
F:G, g/g 232 229 233 2.31 2.34 0.02

Key Words: amino acids, performance, requirements

M161  Feed efficiency and carcass grade can be improved in fin-
ishing pigs by increasing the standardized ileal digestible lysine to
metabolizable energy ratio. J. A. Jendza* and S. K. Baidoo, Univer-
sity of Minnesota, Waseca.

Two trials were conducted to evaluate the effect of increased standard-
ized ileal digestible (SID) lysine to ME ratio on growth performance and
carcass characteristics in finishing pigs. Trial 1 fed 256 mixed sex pigs
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with an initial BW of 99.2 kg (SD = 8.9 kg) for 4 wk. Pigs were housed
8 to a pen in a completely randomized design with 8 pens per treatment.
Treatments consisted of a 72.8% corn/22% soy basal diet containing 7.5
g SID lysine and 3,401 kcal ME/kg of feed supplemented with 0, 1.2, 2.4,
and 3.6 g lysine HCl/kg for treatments 1 to 4, respectively. At the end of 4
wk, pigs were individually identified and carcass characteristics recorded.
Carcass grade was a composite measure of hot carcass weight and percent
lean. Grading scores ranged from —7.5 to +10, with lighter and fatter pigs
receiving lower scores than heavier and leaner pigs. With pen as the experi-
mental unit, dietary treatments had no effect on any measure of growth
performance or carcass quality. Trial 2 used 317 pigs, housed by sex 7 or
8 to a pen, with an initial BW of 90.4 kg (SD = 6.5 kg) for 4 wk. Treat-
ments were based on a 72.9% corn/ 22% soy basal diet containing 7.85 g
SID lysine and 3,404 kcal/kg of feed. This basal was then supplemented
with lysine HCI to achieve SID lysine to ME ratios of 2.3, 2.6, 2.9, and
3.2 g SID lysine/Mcal ME. Crystalline pL-methionine, L-threonine and
L-tryptophan were also added to maintain their respective ratios to lysine
in the basal diet. Growth performance and carcass characteristics were
recorded at the end of 4 wk. Average daily gain and ADFI were not affected
by dietary treatment, nor were most carcass characteristics. However, linear
improvements were detected in feed efficiency and carcass grade (P <
0.05). Feed efficiency increased from a low of 0.313 to a high of 0.329.
Carcass grade increased from a low of 6.2 to a high of 6.86. There was
also a trend to increase hot carcass weight (P < 0.10). In summary, carcass
grade and feed efficiency of finishing pigs can be improved by feeding a
higher SID lysine to ME ratio as long as care is taken to maintain adequate
concentration of the other essential amino acids to lysine.

Key Words: swine, standardized digestible lysine, carcass characteristics

M162 Chemical composition of dietary fat affects fat and
energy digestibility when supplemented to lactating sows. D. S.
Rosero*!, J. Odle!, R. D. Boyd? and E. van Heugten!, 'Department
of Animal Sciences, North Carolina State University, Raleigh, *Hanor
Company Inc., Franklin, KY.

Levels of free fatty acids (FFA) and saturation of supplemental fat affects
fat digestibility, which may be particularly important in lactating sows
which require high amounts of nutrients. This hypothesis was tested
using 85 mature sows assigned randomly to a 4 x 5 factorial arrangement
of treatments and a control diet with no added fat. Factors included:
1) FFA level: 0, 18, 36 and 54% and 2) lodine value (IV): 77, 88, 100,
112 and 124. Diets were corn-soybean meal based, and contained
3.42 g standardized ileal digestible lysine/Mcal ME. Dietary fat was
supplemented at 6% and different FFA and IV levels were obtained by
blending 4 fat sources: choice white grease (FFA = 0.3%, [V = 74.8,
GE = 9469 cal/g), choice white acid grease (FFA=57.8,1V =79, GE =
8266), soybean-cotton seed oil (FFA=0.1, IV =67.5, GE = 9442) and
soybean acid oil (FFA=67.5,1V = 112.9, GE =9196). Titanium dioxide
was added to diets (0.5%) and used as a marker to determine digestibility
of fat and energy. After 6 d of adaptation to treatment diets, fecal grab
samples were collected from sows during the following 4 d (d 10 to 13
of lactation), twice per day. Digestibility of fat from ingredients in the
control diet was 31.5%. Digestibility of the supplemented fat increased
with levels of IV (quadratic, P <0.001; 74.4, 84.5, 85.2, 82.9 and 73.53
for IV of 76, 88, 100, 112 and 124, respectively), and decreased with
increasing levels of FFA (linear, P <0.001; 87.4, 81.6, 74.0 and 77.3%
for 0, 18, 36 and 54%). Apparent digestible energy content of the diet
decreased with higher levels of FFA (quadratic, P = 0.007; 88.8, 88.2,
87.4 and 88.6%) and increased with increasing levels of IV (quadratic,
P=0.017; 87.6, 87.5, 88.9, 89.2 and 88.2%). Digestibility of supple-
mental fat was described by: Fat digestibility = —78.45 — 1.59 x FFA

J. Anim. Sci. Vol. 90, Suppl. 3/J. Dairy Sci. Vol. 95, Suppl. 2

+3.75 x IV +0.007 x FFA% - 0.02 x IV2+0.01 x FFA x IV, 1> = 0.47.
Digestibility of energy content of the diet was described by: Digestible
energy = 73.48 —0.12 x FFA+0.31 x IV +0.001 x FFAZ2—0.001 x IV?,
r?=0.19. In conclusion, higher levels of FFA negatively affected fat and
energy digestibility. Also, saturation of the fat affected digestibility in
a quadratic manner when fed to lactating sows.

Key Words: lactating sows, free fatty acids, saturation

M163 Feeding phytonutrients to chickens: The relation-
ship between energy availability and growth performance. D.
Bravo*!, V. Pirgosliev?, and S. P. Rose?, 'Pancosma, Geneva, Switzer-
land, *4vian Science Research Centre, Scottish Agricultural College,
Ayr, UK, 3National Institute of Poultry Husbandry, Harper Adams Uni-
versity College, Newport, UK.

A total of 400 male day-old Ross 308 chicks were used in a floor pen
study to investigate the effects of dietary supplementation of a mixture
of carvacrol, cinnamaldehyde and capsaicin (XT, Pancosma S.A.) on
dietary apparent metabolizable (AME), dietary net energy for produc-
tion (NEp), and bird growth performance. Four diets (maize- or wheat-
soybean based and with or without XT in a 2 x 2 factorial arrangement)
were offered to the birds from 0 to 21 d of age. The diets were formulated
to be adequate in protein (215 g/kg diet) but marginal in AME (2890
kcal/kg), and slightly higher in non-starch polysaccharides than recom-
mended in the control diets supplemented with XT (100 g/t). The diets
were provided in mash form ad libitum throughout the experiment. The
treatments were allocated in a randomized complete block design with
each treatment having 10 replicate floor pens with 10 birds per pen. The
pens were bedded with used litter. Feeding wheat-based diets resulted in
lower AME (P < 0.05) but higher NEp (P < 0.05), and feed efficiency
(P < 0.05). Irrespective of cereal type, XT supplementation improved
AME, NEp and feed efficiency (P < 0.05). There was a lack (P > 0.05)
of cereal source by XT interaction suggesting that similar responses
may be expected when XT is added to both, maize or wheat-based diets.
Linear regression analysis was used to assess the relationship between
determined dietary energy and bird growth performance. Dietary NEp
was more highly correlated with performance criteria than dietary AME
and seems to be a more sensitive way to evaluate broiler response to
phytonutrients supplementation.

Key Words: phytonutrients, broiler, energy availability

M164 An evaluation of glutamine feed supplementation on
the immune response, intestinal morphology, and growth perfor-
mance of broilers at various stages of development. S. Khempaka*
and W. Molee, School of Animal Production Technology, Institute of
Agricultural Technology, Suranaree University of Technology, Muang,
Nakhon Ratchasima, Thailand.

Banned antibiotic feed additives classed as growth promoters in poultry
feed, have resulted in increased incidence of disease and depressed
growth performance. Glutamine (Gln) may be an alternative feed addi-
tive to resolve these problems, since many beneficial effects of it have
been reported in animals. Gln is the principle metabolic fuel for small
intestine enterocytes, lymphocytes, macrophages and fibroblasts and is
considered an essential amino acid in some species under inflammatory
conditions. In a previous study we found that the addition of 1% Gln
provided the highest efficacy without any negative effects on dry matter,
organic matter and ash digestibility and nitrogen retention. Therefore,
the purpose of this study was to evaluate the effect of glutamine supple-
mentation at various stages of development on the immune response,
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intestinal morphology and growth performance of broilers. Three
hundred, day-old male chicks were randomly assigned in a completely
randomized design into 5 treatments with 3 replicates of 20 birds per
treatment. Dietary treatment groups consisted of a control and the control
supplemented 1% GlIn that was fed to broilers for 7, 14,21 or 28 d of age.
The birds were raised through 42 d of age. Feed and water were provided
ad libitum throughout the experimental period. Significant differences
among treatment were assessed by Duncan’s new multiple range-test at
P <0.05. Orthogonal contrasts were used to evaluate treatment effects of
control vs. mean of glutamine supplementation period. The addition of
Gln at a level of 1% provided no significant benefits in most parameters
studied, including growth performance, and immunoglobulin measured
in serum and small intestinal tissue samples (P > 0.05). However, chicks
receiving 1% Gln for 7 and 14 d had significantly wider villi in the duo-
denum compared with chicks fed the control diet (P < 0.05). In which
the mean value of villus wide in chicks fed Gln for 7 and 14 d of age
compared with control were 24 vs 55 and 35 vs 63.5 um, respectively.
Thus, it was concluded that the most advantageous time to add Gln to
the diet of newborn chicks is from 0 to 14 d of age, beyond which point
1% added dietary Gln has little to no effect.

Key Words: broiler chicken, glutamine, intestinal morphology

M165 Velocity of L-methionine incorporation into the blood
plasma of broiler chickens at the first week of age. A. C. Stra-
diotti*!'*, C. Ducatti, J. R. Sartori!, J. A. Bendassolli®, V. C. Peli-
cia!, P. C. Araujo', M. K. Maruno!, L. V. C. Girdo!, F. G. Luiggi',
R. Fasanaro', M. M. P. Sartori?, J. C. Denadai?, E. T. Silva%, C. R.
Souza-Kruliski?, and A. C. Pezzato!, 'Sdo Paulo State University, Fac-
ulty of Veterinary Medicine and Animal Science, Botucatu Campus,
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Botucatu, Brazil, °Sdo Paulo State University, Institute of Bioscience,
Botucatu Campus, Botucatu, Brazil, 3 University of Sao Paulo, Center
of Nuclear Energy in Agriculture, “Luiz de Queiroz” Campus, Piraci-
caba, Brazil, and *FAPESP.

Studying the metabolic pathway of methionine using a carbon-13
enrichment protocol to measure kinetics of this amino acid in various
tissues of birds may provide a greater understanding of methyl group
metabolism. The aim of this study was to use stable isotope methodol-
ogy to assess the rate of incorporation of labeled methionine in blood
plasma of broilers aged 1-7 d old. A total of 51 one-d-old male Cobb
chicks were housed (density = 12 birds/m?) and selected with an initial
BW of45+1.125 g. The diet was formulated based on corn and soybean
meal and supplied ad libitum. To promote tissue enrichment, we used a
dosage of 29 umol of L-[1*C, Jmethionine/kg BW/h, administered orally
within 6 h (99 atom% '3C; Cambridge Isotope Laboratories, Inc.). At
the times 0 (control), 0.5, 1, 2, 3, 4, 5, 6, 8, 10, 12, 16, 20, 24, 48, 72
and 96 h after initial dosing, 3 birds per time point were slaughtered for
sampling of blood plasma for carbon isotope ratio analysis using a mass
spectrometer. The isotope ratios obtained were analyzed by a first-order
exponential equation expressed as: 8'3C(t) = §13C(f) + [6'3C(i) - §'3C(H)]
e’ which enables calculation of the half-life of carbon-13 (¢ = In2/k),
obtained using a software package (OriginPro 8 Professional). Maximum
enrichment occurred 8 h after oral administration of enriched solution.
The results of §'3C blood plasma to the maximum enrichment resulted
in the following equation: 8'3C = —15.60 - 3.24 ¢-22°1_ with a carbon
half-life calculated as 3.03 h and R? = 0.93, representing the velocity
of incorporation of methionine into embedded tissue. Thus, the time
required for 50% of orally-administered methionine to be metabolized
is approximately 3 h at this dose and age of bird.

Key Words: labeled carbon, methyl-13C, turnover
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M166 Influence of dietary Quantum phytase on bone strength
and bone phosphorus contents of weaned pigs. S. K. Baidoo*!, Q.
Yang', G. He!, T. D. Crenshaw?, C. L. Wyatt’, and J. A. Jendza', ' Uni-
versity of Minnesota, SROC, Waseca, *Department of Animal Science,
University of Wisconsin, Madison, 3AB Vista Feed Ingredient, Still-
well, KS.

A total of 180, 18-d crossbred pigs (GAP English Belle x Duroc) with
BW of 7.0 + 1.1 kg were randomly allotted to 6 treatments with 5 rep-
licate pens/treatment for 3 phases with 11, 11 and 12 d in each feeding
phase, respectively. Six corn-soybean meal mash diets were formulated:
a positive control (PC) diet (0.32% available P (aP); met NRC, 1998
recommendations), a negative control (NC) diet with approximately
10% reduction of aP (0.28% aP), NC + 200 FTU/kg Quantum (QP: E.
coli phytase expressed in Pichia pastoris), NC + 500 FTU/kg QP, NC +
1,250 FTU/kg QP, and NC + 500 FTU/kg Natuphos (NP; fungal phytase
expressed in Aspergillus niger). On d 42, 9 pigs from each treatment
were randomly selected and euthanized for metatarsal collection to
measure breaking strength and to determine ash and P content. Ash and
P content of the metatarsal bone was not different among the dietary
treatments. However, sex influenced (P < 0.01) metatarsal ash, and P
content. In general, the average ash and P content of both fresh and
dry metatarsal bone in female pigs was higher (P < 0.05) than in male
pigs. There were no differences (P > 0.05) for the P content per unit
of ash among the dietary treatments or between sexes. The metatarsal
bone breaking strength was reduced (P < 0.05) in pigs fed the NC diet
compared with pigs fed the PC diet or pigs fed the NC + 1,250 FTU/
kg QP or NC + 500 FTU/kg NP. There were no other differences in
bone breaking strength between the dietary treatments. In conclusion,
Quantum supplementation at 1,250 FTU/kg and Natuphos at 500 FTU/
kg improved the bioavailability of P. In addition, metatarsal P content
was higher in female pigs than male pigs.

Key Words: piglet, phytase, bone strength

M167 Dietary effects of Quantum phytase on performance and
phosphorus utilization of weaned pigs. S. K. Baidoo*!, Q. Yang!, G.
He!, C. L. Wyatt?, and J. A. Jendza', ! University of Minnesota, SROC,
Waseca, *AB Vista Feed Ingredients, Stillwell, KS.

Atotal of 180, 18-d old crossbred pigs (GAP English belle x Duroc) with
BW of 7.0+ 1.1 kg were divided into 6 treatments with 5 replicates pens/
treatment for 3 phases with 11, 11 and 12 d in each phase, respectively.
Corn-soybean meal mash diets were formulated with a positive control
(PC) diet (NRC, 1998 requirement), a negative control (NC) diet with
approximately 10% reduction of available phosphorus (aP), NC + 200
FTU/kg Quantum (QP; E. coli phytase expressed in Pichia pastoris),
NC + 500 FTU/kg QP, NC + 1,250 FTU/kg QP, and NC + 500 FTU/
kg Natuphos (NP; Aspergillus niger phytase). Growth performance
was not influenced (P > 0.05) by diet during phase 1 or phase 3. How-
ever, in phase 2, ADG of pigs fed the NC diet was reduced (P < 0.05)
compared with pigs fed the PC, NC + 1,250 FTU/kg QP, or NC + 500
FTU/kg NP. Quantum supplementation to the NC at 200 or 500 FTU/
kg improved ADG comparable to the PC diet, but not different than the
NC diet. Overall, ADG was reduced (P < 0.05) in pigs fed the NC diet
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compared with pigs fed the NC + 1,250 FTU/kg Quantum. Phosphorus
digestibility was reduced (P < 0.05) in pigs fed the PC diet compared
with all other diets. Quantum supplementation to the NC diet at 1,250
FTU/kg improved (P < 0.05) P digestibility compared with pigs fed the
PC or NC diet. Crude protein (CP) digestibility was reduced (P < 0.05)
in pigs fed the PC diet, but this was not different than pigs fed the NC
diet. Quantum supplementation to the NC diet at 200 or 500 FTU/kg
improved (P < 0.05) CP digestibility compared with the PC, but not
different than the NC diet. Quantum supplementation at 1,250 FTU/kg
or NP at 500 FTU/kg improved (P < 0.05) CP digestibility compared
with all other diets. In conclusion, phytase supplementation improved
ADG and digestibility of P and CP in diets for early-weaned pigs fed
reduced P diets.

Key Words: piglet, phytase, phosphorus digestibility

M168 Evaluation of phytase with different calcium and phos-
phorous density diet on the growth performance, nutrient digest-
ibility, blood characteristics, and fecal noxious gas emission
in growing pigs. L. Yan*!, S. Zhang!, D. S. Nam?, and 1. H. Kim!,
!Department of Animal Resource and Science, Dankook University,
Cheonan, Choongnam, South Korea, ZNonghyup Feed Co. Ltd., Seoul,
South Korea.

A 6-week trial with 96 growing pigs [(Landrace x Yorkshire) x Duroc,
BW = 22.49 + 1.38 kg] were conducted to investigate the effects of
phytase with different calcium and phosphorous density diet on the
growth performance, nutrient digestibility, blood characteristics, and
fecal noxious gas emission in growing pigs. Pigs were assigned to 1 of
4 treatments in a randomized complete block design according to their
sex and BW. Each treatment contained 6 replication pens with 4 pigs (2
gilts and 2 barrows) per pen. Treatments included: 1) T1, CON, basal
diet (0.70% Ca, 0.65% P); 2) T2, CON + 0.01% phytase (0.65% Ca,
0.60% P); 3) T3, CON + 0.015% phytase (0.60% Ca, 0.55% P); 4) T4
+0.02% phytase (0.55% Ca, 0.50% P). Pigs were housed in an environ-
mentally controlled, slatted-floor facility in 24 adjacent pens and were
allowed ad libitum access to feed and water through a self-feeder and
nipple drinker throughout the experimental period. No differences were
observed in growth performance and nutrient digestibility throughout
the experimental period. Pigs fed CON diet had a lower (P < 0.05) red
blood cell concentration than other treatments. Pigs fed T2 and T4 had
an increased (P < 0.05) serum calcium concentration compared with
those fed T3. Pigs fed T1 had higher (P < 0.05) ammonia and acetic
acid emissions compared with pigs fed T3 and T4 on d 7. Higher (P <
0.05) total mercaptan emission was also observed in the CON group
compared with T4 and the other treatments on d1 and d7, respectively.
Pigs fed T1 also had higher (P < 0.05) H,S and acetic acid emissions
compared with those fed T3 and T4 during 3-5 d of the study. In con-
clusion, our results indicate that dietary phytase supplementation with
lower calcium and phosphorous density could reduce the fecal noxious
gas emission without any negative effects on the growth performance
and digestibility in growing pigs.

Key Words: growing pigs, phosphorous, phytase
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M169  Nutritional balance of broilers at starter and grower
phase fed diets containing multienzyme complex and lipid sources.
G. do Valle Polycarpo*!, V. C. da Cruz?, J. C. M. Cravo®, P. de Assun-
¢do Pimenta Ribeiro®, C. C. do Valle Polycarpo', and A. C. Pezzato',
Sdo Paulo State University, Botucatu, Brazil, °Sio Paulo State Uni-
versity, Dracena, Brazil, 3University of Sdo Paulo, Pirassununga,
Brazil.

The aim of this paper was to evaluate the nutritional balance of broilers
fed diets containing multienzyme complex (MeC) and different lipid
sources during starter (16 to 21 d-old) and grower (30 to 35 d-old) phases.
A total of 150 1-d-old male Cobb chicks were allotted in a completely
randomized design featuring a 2x2+2 factorial arrangement of soybean
oil or poultry fat added at 2 or 4% to diets supplemented with MeC.
Two control diets without added lipids were without or with added MeC.
There were 5 replications with 5 birds per experimental unit. The diets
were corn and soybean meal-based and had similar energy and amino
acid levels within each phase. The MeC contained enzymatic activi-
ties of pectinase, protease, phytase, 3-glucanase, xylanase, cellulase
and amylase. Water and feed were supplied ad libitum. There was no
interaction (P > 0.05) between lipid source and inclusion level for the
metabolizability coefficient of dry matter (MCDM), nitrogen (MCN)),
fat (MCF) and energy (MCE). Lipid sources did not influence (P> 0.05)
the nutritional balance, which can be attributed to the higher ratio of
unsaturated and polyunsaturated fatty acids in poultry fat as compared
with other animal fat sources, making it a good alternative to soybean
oil. In the starter phase, higher levels of lipid reduced the MCDM (P <
0.01); however, this seems to be related to the greater amount of content
of inert material added to keep diets isocaloric. Birds fed diets containing
lipids showed greater MCF (P < 0.01) in both periods compared with
birds fed lipid-free diets, and this was also observed when comparing
the diets with 4% and 2% added lipids (P < 0.01). Addition of MeC
to diets without lipid resulted in greater MCF (P < 0.01) at starter and
grower phase. Treatments did not affect MCN and MCE (P > 0.05). In
conclusion, the increasing levels of lipid in feed increase the MCF in
broilers at starter and grower phases, regardless of lipid source. Addi-
tion of a multienzyme complex shows better MCF in diets without lipid
inclusion in both phases.

Key Words: poultry fat, soybean oil

M170 Performance of 1- to 42-day-old broilers fed diets
supplemented with multienzyme complexes. V. C. da Cruz*!, G.
A. M. Pasquali!, P. A. B. Aiello!, G. do Valle Polycarpo?, R. Criv-
ellari!, R. F. de Oliveira!, A. Barbieri', L. H. Zanetti!, and C. C. do
Valle Polycarpo?, 'Sdo Paulo State University, Dracena campus, Dra-
cena, Brazil, ? University of Sao Paulo, Pirassununga campus, Piras-
sununga, Brazil, 3Sdo Paulo State University, Sdo José do Rio Preto
campus, Sdo José do Rio Preto, Brazil.

The aim of this work was to evaluate the effect of 2 multienzyme
complexes (MeC) on the performance of broilers from 1 to 42 d old. A
total of 868 Cobb chicks were allotted into 7 treatments, distributed in
a completely randomized design with 4 replications. Diets and water
were provided ad libitum according to the following treatments: T1 =
basal diet; T2 = basal diet with MeC-A (SSF Allzyme); T3 = replace-
ment of MeC-A by inert material; T4 = basal diet with MeC-B (Vegpro
Allzyme); T5 = replacement MeC-B by inert material; T6 = basal diet
with MeC-A and MeC-B; T7 = replacement MeC-A and MeC-B by inert
material. MeC inclusions were made considering nutritional value of the
enzyme as follows: MeC-A provided in the diet 75 kcal’kg ME, 0.20%
CP, 0.029% Lys, 0.02 Met+Cys, 0.014% Thr, 0.004% Trp and 0.1% of
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P and Ca; MeC-B provided 7 kcal’kg ME, 7% CP and 7% in amino acid
values of soybean meal. Treatments T3, TS, and T7 differed from T1
in nutrient content due to substitution of an inert material (kaolin) for
the MeCs. The MeCs were composed by pectinase, protease, phytase,
B-glucanase, xylanase, cellulase and amylase (MeC-A) and protease and
cellulase (MeC-B). All experimental diets were formulated based on corn
and soybean meal. The BW and ADG of broilers fed with multienzyme
complexes were lower (P < 0.05) than those fed basal diets. However,
AFI was not affected by the treatments (P > 0.05). The G:F ratio was
worse in diets with MeC-A and with MeC-A + MeC-B supplementa-
tion compared with the basal diet (P < 0.05). The comparison between
diet with MeC-A supplementation (T2) and diet without MeC-A (T3)
indicated that the inclusion of MeC-A is not effective to improve G:F
ratio of broilers, except in the diet containing both MeCs (A+B) which
presented better results comparing to the T7 (P < 0.05). These results
suggest that the supplementation with MeCs in diets with reduced
nutrients is not effective to improve BW and ADG, and only MeC-B
provides the same G:F ratio as basal diets to broilers from 1 to 42 d-old.

Key Words: enzymes, nutritional value, poultry

M171  Effects of Crina Poultry Plus and Ronozyme ProAct sup-
plementation on growth performance, nutrient digestibility, rela-
tive organ weight, blood profiles, fecal microflora, and fecal noxious
gas emission in broilers. Z. F. Zhang*!, B. R. Lee!, A. V. Rolando?,
D. H. Yoo?, and 1. H. Kim', 'Department of Animal Resource & Sci-
ence, Dankook University, Cheonan, Choongnam, South Korea, >DSM
Nutritional Products Philippines Inc., Bonifacio Global City, Taguig,
Philippines, 3All The Best Ltd., Seoul, South Korea.

A total of 720 1-d-old male ROSS 308 (BW = 39.8 + 1.8 g) broilers
were randomly allotted to 1 of 8 treatments (15 birds/pen, 6 pens/
treatment) to evaluate the effects of Crina Poultry Plus (Crina) and
Ronozyme ProAct (Ronozyme) in different nutrient density diets on
growth performance, apparent total tract digestibility (ATTD), relative
organ weight, blood profiles, fecal microflora, and fecal noxious gas
emission. Dietary treatments were: PC, basal diet; PCR, PC + 0.02%
Ronozyme; PCC, PC + 0.03% Crina; PCRC, PC + 0.02% Ronozyme
+0.03% Crina; NC, 4% CP and AA lower than PC; NCR, NC + 0.02%
Ronozyme; NCC, NC + 0.03% Crina; and NCRC, NC + 0.02% Rono-
zyme + 0.03% Crina. Crina contains an ultra-pure grade of benzoic
acid and essential oils (thymol, eugenol and piperine), and Ronozyme
is a preparation of serine protease produced by Bacillus licheniformis.
During d 8-21, NCC treatment increased (P < 0.05) BWG compared
with NC treatment. During d 22-35, BWG was higher (P < 0.05) in
PCRC treatment than that in NC treatment. Overall, chicks in PCR, PCC,
PCRC, and NCRC groups had greater BWG (P < 0.05) than those in
NC group. The ATTD of DM, N, and energy were improved (P < 0.05)
in PCR, PCC, PCRC, and NCC treatments compared with PC and NC
treatments at 5 week. The relative weights of liver and breast muscle
were heavier (P < 0.05) in PCC treatment than those in PC and NCC
treatments. The gizzard relative weight was increased (P < 0.05) in
PCRC and NCRC groups compared with PC group. NCRC treatment
increased (P < 0.05) the fecal Lactobacillus population compared with
NC treatment. Fecal H,S, NH3, and total mercaptans emission was
decreased (P < 0.05) in NCR treatment compared with PC treatment.
In conclusion, application of 0.02% Crina + 0.03% Ronozyme in low
nutrient density diet could improve growth performance, and increase
the fecal Lactobacillus population in broilers.

Key Words: Crina Poultry Plus, Ronozyme ProAct, broilers
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M172  Effects of freeze-dried Lactobacillus reuteri on growth
performance, serum indices, and intestinal microflora of weaned
pigs. D. Y. Zhang, H. F. Ji,* J. Wang, S. X. Wang, H. Liu, and Y. M.
Wang, Institute of Animal Husbandry and Veterinary Medicine, Bei-
Jjing Academy of Agriculture and Forestry Sciences, Beijing, China.

The objective of this study was to evaluate the effect of supplementation
of freeze-dried Lactobacillus reuteri on growth performance, serum indi-
ces, and intestinal microflora of weaned piglets compared with antibiotic.
The strain was isolated from the cecum mucosa of healthy weanling pigs
in our laboratory. Sixty 4 crossbred (Duroc x Landrace x Large White)
weaned pigs with (9.02 + 1.01 kg BW) were randomly distributed to 4
groups comprised of an antibiotic-containing control (Zinc Bacitracin;
1 g/kg) and 3 dietary inclusion levels of L. reuteri (5.6 x 10°, 2.4 x 107
and 1.5 x 108 cfu/g of diet). The experiment lasted 30 d. Live weight
gain and feed consumption of the weaned pigs were recorded weekly.
Blood and fecal samples were collected at the end of the experiment.
Viable bacterial counts were estimated by a standard plate counting
method. L. reuteri supplementation had the same effect on ADG, ADFI,
and FCR compared with the antibiotic control. Supplementation of L.
reuteri decreased (P < 0.05) the serum urea nitrogen concentration and
increased (P < 0.01) the IFN-y concentration compared with the antibi-
otic control. Overall, supplementation with 2.4 x 107 cfu of L. reuteri/g
produced the greatest improvements (P < 0.05) in serum indices among
the 3 different probiotic levels. The number of Lactobacilli in the feces
was increased (P < 0.01) by the supplementation of L. reuteri compared
with control (2.74 x 108, 3.00 x 108, 5.35 x 108 vs. 1.25 x 108 cfu/g).
The 2.4 x 107 and 1.5 x 10® cfu/g L. reuteri supplementation showed
lower (P < 0.01) Escherichia coli in the feces compared with control
group (4.65 x 109, 6.75 x 100 vs. 4.35 x 107 cfu/g), and 2.4 x 107 cfu/g
supplementation had lower (P < 0.01) Escherichia coli than 1.5 x 103
cfu/g. This experiment indicated that L. reuteri at 2.4 x 107 cfu/g may
be the most appropriate and feasible level with regard to enhance the
growth performance, promote the serum indices, and improve the
intestinal bacteria of weaned pigs.

Key Words: Lactobacillus reuteri, weaned pigs

M173  Effects of two kinds of lactic acid bacteria on productive
performance and intestinal microflora of weaned piglets. H. Liu,
H. F. Ji,* S. X. Wang, J. Wang, D. Y. Zhang, and Y. M. Wang, Institute
of Animal Husbandry and Veterinary Medicine, Beijing Academy of
Agriculture and Forestry Sciences, Beijing, China.

The objective of this study was to evaluate the effects of 2 kinds of lactic
acid bacteria (Lactobacillus plantarum and Enterococcus faecalis, iso-
lated from small intestinal mucosa of healthy piglets) on the productive
performance and intestinal microflora of weaned piglets. Ninety weaned
piglets (Duroc x Large Yorkshire x Landrace) at 35 +2 d were randomly
assigned to 3 groups and each group had 3 replicates with 10 piglets
per replicates on the basis of body weights. Group A was fed basal diet,
group B was fed basal diet with Lactobacillus plantarum (1.0 x 107 cfu/g
diet), and group C was fed basal diet with Enterococcus faecalis (3.6
x 10° cfu/g diet). The concentrations of 2 bacterium were based on the
previously study in our lab and were the optimal additional level. The
experiment lasted 30 d. All piglets were free access to feed and water.
The liveweight gains and feed consumption of the piglets were recorded
weekly and fecal samples were collected at the end of the experiment.
Data were analyzed using the ANOVA procedures of SPSS 18.0.
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Supplementation of Lactobacillus plantarum and Enterococcus faecalis
significantly improved ADG (by 7.37% and 8.79% respectively; P <
0.05) and FCR (by 7.28% and 8.05% respectively; P < 0.05) compared
with control group. Pigs supplemented with Lactobacillus plantarum
and Enterococcus faecalis had lower diarrhea incidence compared with
pigs fed basal diet (1.44%, 1.33%, vs. 2.56%, P < 0.05). The result also
showed that, compared with basal diet group, there was increase in
lactobacillus counts (by 4.18% and 3.96%, P < 0.05) and decrease in
E. coli counts (by 9.31% and 10.08%, P > 0.05) in the fecal samples of
weaned pigs fed Lactobacillus plantarum and Enterococcus faecalis.
There was no significant difference between group B and C on ADG,
FCR, diarrhea incidence, and fecal bacterium. This experiment indicated
that supplying 2 kinds of lactic acid bacteria had the same beneficial
effect on enhancing growth performance, reducing diarrhea incidence,
and improving the intestinal health of weaned piglets.

Key Words: lactic acid bacteria, weaned piglet, intestinal microflora

M174  Assessment of probiotic properties of Enterococcus fae-
calis isolated from gastrointestinal tract of piglet and its effect on
growth performance of weaned pigs. J. Wang, H. F. Ji,* F. M. Wang,
S. X. Wang, D. Y. Zhang, H. Liu, and Y. M. Wang, Institute of Animal
Husbandry and Veterinary Medicine, Beijing Academy of Agriculture
and Forestry Sciences, Beijing, China.

The objective of this study was to evaluate the probiotic character-
istics of Enterococcus faecalis isolated from gastrointestinal tract of
healthy piglet and its effects on growth performance of weaned pigs.
Acid tolerance of Enterococcus faecalis was estimated by the survival
rate when it cultured in simulated gastric fluid with pH of 2.0 and 3.0
after 2 h. Bile salt resistance of this strain was examined in MRS broth
containing pig bile salt concentration from 0.1% to 0.3%. The sizes of
the inhibitory zone of Enterococcus faecalis against S. aureus, E. coli,
and S. choleraesuis were also determined to estimate the inhibition of
this strain on pathogenic bacteria. Sixty-four piglets weaned at 28 d
of age (8.05 + 0.47 kg BW), were divided into 4 groups comprising
of control with zinc bacitracin at 60 mg/kg, 3 treatments of different
Enterococcus faecalis concentration (1.8 x 10%,6.2 x 107,3.1 x 108
cfu/g diet). The experiment lasted 4 weeks. Data were analyzed using
the ANOVA procedures of SAS. The results showed that Enterococcus
faecalis had high tolerance to simulated gastric fluid at pH 2.0 and 3.0
with survival rates were 86.1% and 91.3%, respectively. The viable count
of Enterococcus faecalis achieved 107 cfu/mL when it cultured in 0.2%
pig bile salt medium of MRS 6 h, while the viable count achieved 10°
cfu/mL cultured in 0.3% medium. Furthermore, Enterococcus faecalis
performed well in inhibitory activity to 3 selected pathogens. The feed-
ing trial results exhibited that Enterococcus faecalis supplementation
enhanced average daily gain (490, 508, 471 vs. 466 g/d; P <0.05) and
feed conversation ratio (1.59, 1.60, 1,65 vs. 1.76; P < 0.05) in weaned
pigs compared with control. The incidence of diarrhea was significantly
decreased along with the increase of Enterococcus faecalis concentration
in the diet compared with antibiotic control (13.1, 10.4, 9.0 vs. 15.2).
It was also showed that there was increase in Lactobacillus counts and
a numerical decrease in E. coli counts in the fecal samples of weaned
pigs fed Enterococcus faecalis, especially with 6.2 x 107 cfu/g of feed.
It was concluded from this study that the strain Enterococcus faecalis
could be considered as a potential probiotic for weaned pigs.

Key Words: Enterococcus faecalis, probiotic, growth performance
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M175  Digestibility of feed containing energy and protein ingre-
dients to substitute dried whey and lactose for weanling pigs. L.
V. C. Girdo*!, F. G. Luiggi!, G. Mello!, A. C. Stradiotti', C. C. E. J.
Villela', N. B. Athayde!, V. S. Cantarelli?, R. Fasanaro', and D. A.
Berto!, /Sdo Paulo State University, Faculty of Veterinary Medicine
and Animal Science, Botucatu Campus, Botucatu, SP, Brazil, *Univer-
sity Federal of Lavras, Lavras, MG, Brazil.

This experiment was carried out with the aim of evaluating apparent
digestibility of pre-initial (PI) and initial (I) diets for weanling pigs
containing a combination of energetic and protein ingredients to sub-
stitute dried whey and lactose. A total of 108 crossbred pigs (Landrace
x Large White) weaned at 21 + 2 d of age with an average of 6.02 kg
BW were used in a 4-wk experiment. Piglets were blocked by weight
and distributed in a randomized complete block design of 4 treatments
and 3 animals per pen: 1) control with dried whey and lactose; 2) whey
protein concentrate, maltodextrin and an energetic blend containing
maltodextrin and corn oil; 3) gluten meal 60% CP, maltodextrin and
energetic blend containing maltodextrin and corn oil; and 4) protein
energetic blend containing maltodextrin, corn steep liquor and corn oil.
The blends used were obtained by spray dryer. Two digestibility trials
were performed with diets containing 0.1% chromium (III) oxide as a
digestibility marker starting on the 7th and 19th day of the experiment.
Pooled fecal samples were collected from an experimental unit (3
animals per pen) during the 2 periods (12th to 17th and 24th and 29th
day post-weaning), and digestibility parameters evaluated included: dry
matter (DCDM), ether extract (DCEE), crude protein (DCCP), and gross
energy (DCGE); digestible values for dry matter (DMD), protein (PD),
ether extract (EED), and energy (ED). Data was statistically analyzed
using the GLM models of SAS. Differences were found just for I diet
in DCEE was higher (P = 0.007) for piglets fed diets 3) and 4) (71.19
and 69.38%, respectively), PD was higher (P = 0.002) for piglets fed
diets 1) and 4) (12.35 and 12.03%, respectively), and EED was higher
(P <0.001) for piglets fed diet 3) (4.27%). The ingredient blends tested
in this experiment, whether associated or not with vegetable or animal
protein sources, were feasible substitutes for dried whey and lactose in
PI and I diets. They did not interfere in the digestibility coefficient of
dry matter, crude protein and gross energy of weanling pigs aged from
21to 50 d old.

Key Words: blend, maltodextrin, microencapsulated

M176 Dietary clay does not negatively affect growth perfor-
mance, nitrogen and iron status, or diarrhea score of weanling
pigs. M. Song*!, B. G. Kim?, O. Osuna’, and H. H. Stein', ! University
of Illinois, Urbana, 2Konkuk University, Seoul, Korea, 3Milwhite Inc.,
Brownsville, TX.

Clay may be included in diets fed to weanling pigs as mycotoxin bind-
ers, but it has been speculated that dietary clay may bind nutrients
in the intestinal tract of pigs and increase diarrhea among pigs. The
objective of this experiment was, therefore, to test the hypothesis that
dietary clay does not negatively influence growth performance, serum
nitrogen, serum iron parameters, and diarrhea score (DS) of weanling
pigs. A total of 256 weanling pigs (initial BW: 6.49 + 0.97 kg) were
randomly allotted to 8 diets, 8 replicate pens per diet, and 4 pigs per
pen in a randomized complete block design. A conventional control diet
was formulated. Seven additional diets that were similar to the control
diet with the exception that 0.3% clay was added to each diet were also
formulated. The 7 clay treatments included 0.3% smectite (SM), 0.3%
kaolinite (KL), 0.3% zeolite (ZL), 0.15% SM + 0.15% KL, 0.15% SM
+0.15% ZL, 0.15% KL + 0.15% ZL, and 0.10% SM + 0.10% KL +
0.10% ZL. No antibiotics were included in the diets. Pigs were allowed
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ad libitum intake of the diets throughout the 29 d experiment, and blood
was collected from 2 pigs per pen on the last day of the experiment. For
the overall experimental period, no differences in ADG, ADFI, or G:F
were observed among treatments (Table 1). Serum urea nitrogen (SUN),
red blood cells (RBC), hemoglobin (HGB), hematocrit (HCT), and DS
were also not different among treatments indicating that dietary clay
did not impair N and Fe absorption. In conclusion, dietary clay does not
negatively affect growth performance, nitrogen and iron status, serum
values measured, or diarrhea score of weanling pigs.

Table 1. Effects of dietary clay on growth performance and N and Fe status of
weanling pigs'

SM +
SM+ SM+ KL+ KL+

Item Control SM KL ZL KL ZL ZL ZL SEM
ADG, g/d 247 276 261 264 267 245 249 276 10
ADFIL, g/d 382 413 403 407 392 377 381 411 15
G:F, g/kg 649 672 650 649 679 653 657 671 15
SUN, mg/dL 10.4 10.0 10.0 90 93 101 9.7 99 05
RBC, M/uL 5.9 58 59 59 58 59 59 59 0.1
HGB, g/dL  10.6 10.7 10.6 10.6 105 10.7 105 11.1 0.2
HCT, % 31.2 320 31.6 314 31.6 31.8 315 33.0 05
DS 1.5 16 15 15 14 15 15 16 0.1

ISM = smectite; KL = kaolinite; ZL = zeolite.

Key Words: clay, growth performance, weanling pigs

M177  Effects of dry matter content of milk replacer on intake
and growth in suckling pigs. S. M. Mendoza*!, E. van Heugten', P.
Hock?, D. McKilligan®, and R. D. Boyd?, ' Department of Animal Sci-
ence, North Carolina State University, Raleigh, >Hanor Company Inc.,
Franklin, KY, 3TechMix Inc., Stewart, MN.

This study was designed to determine the effect of dry matter (DM)
content of milk replacer (MR) on intake and growth in suckling pigs.
Data were collected from one hundred litters in a 2,600-sow com-
mercial research unit. Litters (10 & 1.0 pigs) were randomly assigned
to treatments consisting of a control without MR and supplementation
with MR having 15, 20, 25, 30, 35, or 40% DM. Litters were adapted
from d 10 to 12 of age to MR with a 20% DM content. At d 13, litters
were weighed (43.8 + 0.8 kg) and fresh MR was provided in enclosed,
gravity dispensed containers on a daily basis according to disappear-
ance. Milk consumption was measured daily by the difference of MR
addition minus refusal. At weaning (20.3 + 2.0 d) litter weights (63.8
+ 1.2 kg) were recorded. Milk replacer linearly increased (P = 0.007)
total litter gain (19.5, 18.5, 20.1, 20.4, 23.7, and 21.9 kg for 15, 20, 25,
30, 35, and 40% DM, respectively) and tended (P < 0.10) to increase
gain per pig (2.03, 1.81, 1.95,2.00, 2.16, and 2.08 kg), and ADG (244,
231, 239, 256, 279, and 263 g/d) with increasing DM. Supplementa-
tion with MR tended to improve (P = 0.06) gain per pig compared with
non-supplemented pigs (2.00 vs. 1.86 kg). Litter gain (23.7 vs. 19.6 kg)
and gain per pig (2.16 vs. 1.86 kg) were greater for litters receiving MR
having 35% DM compared with non-supplemented control pigs. Milk
consumption was similar, regardless of DM content (140 g/pig/d; P =
0.70). Consequently, DM intake increased linearly (P < 0.001) with
increasing DM content (20, 30, 34, 49, 46, and 50 g/pig/d). Conversion
efficiency of DM (gain:DM intake) improved linearly (P = 0.009) with
increasing DM (16.4, 10.7,9.1, 6.9, 8.8, 5.9). These results demonstrate
that nutrient intake in nursing pigs can be greatly increased by increas-
ing the DM content of milk above that typical for sow milk, and that
litter growth was moderately improved. Additional studies may help us
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understand how to take advantage of the increase in nutrient intake to
promote growth recovery, especially in litters composed of small pigs,
the target of this technology.

Key Words: milk replacer, litter, growth

M178  The protein-to-energy ratio is a main driver of growth
performance in piglets. S. A. Guzman-Pino, D. Sola-Oriol, J.
Figueroa,* and J. F. Pérez, Universitat Autonoma de Barcelona, Bel-
laterra, Spain.

It is well accepted that there is an optimal dietary protein-to-energy
ratio for young pigs. However, there is not a final recommendation and
doubts may arise about how to reach this ratio through changes on the
dietary levels. The aim of the present study was to determine how a
difference in the dietary protein or energy content and their correspond-
ing protein-to-energy ratio affect growth performance in post-weaned
piglets. A total of 480 weanling piglets (28d-old, initial BW 7.17 + 0.01
kg) were distributed according to their BW into 48 pens (10 pigs/pen),
and were randomly allotted to 1 of 4 experimental diets formulated to
have different protein-to-energy ratios: a high protein (HP, 204 g CP/
kg as-fed) and a low protein diet (LP, 142 g CP/kg) with similar DE
content (3.60 Mcal/kg), and a low energy (LE, 3.35 Mcal DE/kg) and
high energy diet (HE, 3.90 Mcal DE/kg) with similar CP content (190
g/kg). The protein-to-energy ratios were 56.6 and 56.7 g CP/Mcal
DE for HP and LE, and 39.4 and 48.7 g CP/Mcal DE for LP and HE.
Performance was measured on d 8 and 18 post-weaning. Up to d 8, HP
diet promoted a higher ADFI than LP and HE diets (P < 0.05), and a
higher ADG and BW than LP, HE and LE diets (P < 0.01). Feed:gain
ratio also was more efficient for HP piglets in this period. On d 18, LE
diet promoted the highest ADFI and ADG during period 8-18d (P <
0.001). Piglets fed the LE diet had a statistical approach to the highest
piglet BW in comparison with piglets fed the HP diet (11.89 vs. 11.42
kg; P=0.09), however, both treatments were higher than piglets fed the
HE diet (10.84 + 0.13 kg) and piglets fed the LP diet (9.16 + 0.13 kg),
that were the lightest (P < 0.05). Feed:gain ratio of latter piglets was
higher than the rest of the experimental diets for this period. Growth
results are in accordance with dietary protein-to-energy ratio offered. It
is concluded that independently of the nature of the nutrient promoting
imbalance, dietary protein-to-energy ratio may determine post-weaning
piglet performance.

Key Words: protein-to-energy ratio, protein, energy

M179 Nucleotides in weanling pig diets. C. Andrade*!, V. V.
Almeida', M. Sbardella', D. P. Perina!, F. L. Silval, P. L. Y. C. Chang?,
B. Berenchtein®, L. B. Costa*, and V. S. Miyada!, {USP/ESALQ,
Piracicaba, SP. Brazil, ° University of North Carolina, Raleigh, 3usp/
CENA, Piracicaba, SP, Brazil, ?{UESC, Ilhéus, BA, Brazil.

Nucleotides have been supplemented in weanling pig diets due to
their beneficial effects on maintenance of animal health, performance,
immune response and on intestinal histology. The purpose of this
study was to evaluate the effects of dietary nucleotide levels on per-
formance, diarrhea occurrence, and intestinal histology of weanling
pigs fed complex diet based on corn, soybean, dried milk and dried
plasma. One hundred and 60 weaned pigs, averaging 6.43 + 0.71 kg
initial BW, were used in a randomized complete block design experi-
ment with 5 treatments, 8 replications per treatment and 4 animals per
pen (experimental unit). The treatments were: basal diet with 120 ppm
of chloro-hydroxyquinoline (antimicrobial treatment) and basal diet
with 0 (control), 100, 150 and 200 ppm of nucleotides. At the end of
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the experimental period (34th d), an animal per experimental unit was
slaughtered for analysis of intestinal histology (villus height and crypt
depth) of the duodenum and jejunum. Data were analyzed using the GLM
procedure of SAS. For 1-14 d of the experimental period, performance
was not affected (P > 0.05) by treatments. For the total experimental
period (1-34 d), linear effects of dietary levels of nucleotides on final
BW (P = 0.005; 23.08, 24.13, 24.18 and 24.23 kg) and on ADG (P =
0.008; 0.491, 0.520, 0.523 and 0.523 kg) were observed, but not (P >
0.05) on ADFI and G:F. Pigs fed nucleotides had higher (P = 0.0002)
diarrhea occurrence (0.89, 1.78, 1.78, 3.57 and 5.36%) from 1 to 14 d
than those of control and antimicrobial treatments. However, for the
total experimental period (1-34 d), dietary nucleotide levels did not
affect (P> 0.05) diarrhea occurrence and intestinal histology. Therefore,
added nucleotides up to 200 ppm in weanling pig complex diets showed
beneficial effect on growth performance, but not on intestinal histology
and diarrhea occurrence.

Key Words: feed additives, growth promoter, swine

M180 Time-related changes of serum amino acids in weanling
piglets. Y. Xiao,* T. Wu, A. Chen, L. Yang, and C. Yang, College of
Animal Sciences, Zhejiang University, Hangzhou, Zhejiang, China.

The time-course of serum amino acids following response to early
weaning was investigated over a 30 d period in weanling piglets using
amino acid analyzer. Eight healthy piglets were selected from 4 litters
(one male and one female per litter). The piglets were weaned at 21 d
of'age and their blood samples were collected ond 0, 1, 3, 5, 7, 10, 15,
and 30 post-weaning. Serum concentrations of arginine and its immedi-
ate precursors (citrulline and ornithine) decreased (P < 0.05) from d 0
to 5 post-weaning, and increased from d 7 to 30 post-weaning. Serum
concentrations of leucine, proline, tyrosine, and taurine decreased (P <
0.05) on d 1 and 3 post-weaning, and increased to the level of d 0 post-
weaning on d 30. Serum concentrations of isoleucine, lysine, glycine,
and serine were lowest on d 5 post-weaning; histidine, phenyalaine,
valine, aspartic acid, and serine were lowest on d 10 post-weaning, which
then increased thereafter. Methionine concentration changed slightly (P
> 0.05) from d 0 to 3 post-weaning, while it increased by 43.51% (P
< 0.05) and 41.11% (P < 0.05) on d 5 compared with that on d 1 and
3 post-weaning, and kept constant thereafter. Serum concentration of
threonine increased by 31.67% (P < 0.05) and 79.06% (P < 0.05) on d
3 post-weaning compared with that on d 0 and 1, and then decreased
on d 15 and 30 post-weaning. Serum concentration of glutamic acid
was relatively higher (P < 0.05) from d 3 to 30 than that on d 0 and 1
post-weaning. These findings indicate that the serum levels of amino
acids are robustly altered in weanling piglets and the critical phase are
from d 3 to 10 post-weaning.

Key Words: amino acids, weaning, piglets

M181 Comparing different copper sources at pharmacological
levels in nursery pigs. J. Zhao*!, G. Allee?, M. Vazquez-Anon!, and
R. J. Harrell', Novus International Inc., St. Charles, MO, 2University
of Missouri, Columbia.

Pharmaceutical CuSO, is widely used in nursery pigs to promote
growth when included beyond Cu requirements as defined by NRC
(1998). However, high dietary Cu antagonizes other minerals (Zn and
Fe) and nutrient utilization in monogastric animals. The objective of
this research was to compare different Cu sources at pharmacological
levels in nursery pigs. A total of 616 crossbreed piglets (PIC, 20 d of
age, 5.0 + 0.3 kg) were randomly allocated to one of 4 treatments with 7
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replicates per treatment and 22 piglets per pen. The treatments included
an inorganic negative control (CuSO,) at NRC level (6 mg/kg), and a
pharmaceutical level (150 mg/kg) of Cu supplemented using CuSQOy, tri-
basic copper chloride (Cu,[OH];Cl), or Cu(HMTBa),. The Cu(HMTBa),
(Mintrex, Novus International Inc., St. Charles, MO) is a chelate of one
Cu molecule with 2 molecules of 2-hydroxy-4-methylthio butanoic acid
(HMTBa). Pigs were fed typical commercial nursery diets for 21 d. At
the completion of 21 d, one median pig per pen was harvested for liver
mineral analyses. Pigs fed CuSO, and Cu(HMTBa), exhibited 8% and
10% improvements (P = 0.02) in feed efficiency, respectively, compared
with pigs fed the negative control. Weight gain tended to be improved
by both CuSO,4 and Cu(HMTBa), (P = 0.07). Pigs fed Cu,[OH];Cl
were intermediate but were not differ from the negative control. No
ADFI differences were observed among treatments (P = 0.75). For liver
mineral concentration (dry weight basis), pigs fed Cu(HMTBa), had
the highest liver Cu concentration, which was significantly higher than
pigs fed (Cu,[OH];Cl) and the negative control (71% improvement, P =
0.02). Pigs fed CuSO,4 were intermediate with 39.8, 48.8, 52.1, and 68.2
mg liver Cu per kg dry weight for the negative control, Cu,[OH];Cl,
CuSOy,, and Cu(HMTBAa),, respectively. No differences were observed
for liver Fe, Mn, or Zn concentration (P > 0.28). In conclusion, pigs fed
Cu(HMTBa), at a pharmacological levels performed the best based on
feed efficiency and liver copper concentrations, followed by CuSO;,.
No benefits of Cu,[OH];Cl was observed on performance or liver Cu
concentration in this trial.

Key Words: Mintrex, copper, swine

M182  Effects of steam-processed rice, natural vitamin E,
and glutamine in diets for weaning piglets. G. J. M. M. Lima*!,
M. Kutschenko?, and E. T. Nogueira?, 'Embrapa, Concordia, SC,
Brazil, *Ajinomoto, Sao Paulo, SP, Brazil.

Expanded rice (R) obtained by heat steam processing, glutamine (Gln)
and natural vitamin E sources (E) improve performance of young piglets.
An experiment was conducted to compare these 3 ingredients using 400
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barrows and gilts from the same genotype. Pigs were weaned at 21 d
of'age (6.90 £+ 0.35 kg average initial BW) and allotted to 5 treatments
according to a randomized block design, with 8 replicates/treatment and
10 pigs/pen (5 per sex). A 3-phase feeding program was used with free
access to feed and water until the end of the trial (63 d of age). Treat-
ments were: T1- control diet (corn, SBM, lactose sources, fish meal,
soybean oil, amino acids, minerals, vitamins and a growth promoter);
T2 —similar to T1, with the inclusion of 20% ground R in partial replace-
ment of corn; T3 — similar to T1, with the addition of 0.8% and 0.6%
of AminoGut (Gln source) in dietary phases 1 and 2, respectively, and
no supplementation in phase 3; T4 — similar to T1, with the inclusion of
3% mechanically extracted rice oil (166.79 mg total E/100 g and 37.47
mg a-tocopherol/100 g) in replacement of soybean oil; TS5 — similar
to T2, with Gln and E addition at the same levels used in T3 and T4.
Treatment diets had the same nutrient levels in each phase. Diarrhea
occurrence throughout the trial did not differ among treatments (X test,
P >0.05). Pigs fed control diet (T1) showed lower average final wt (P
< 0.06) and daily gain (ADG, P < 0.05) compared with all treatments,
except T4 (P = 0.70). There were no differences in average daily feed
consumption (P =0.28) or feed:gain ratio (P = 0.40) among treatments.
Expanded rice (T2) or Gln (T3) supplementation alone or in combina-
tion (T5) improved pig BW gain, but no additive effects were observed.
In conclusion, partial replacement of corn by expanded rice and Gln
supplementation improved piglet performance in the nursery phase.

Table 1. Effects of expanded rice, glutamine, and natural vitamin E in diets for
weaning pigs

Variable Tl T2 T3 T4 T5 SEM  P-value
Final wt, kg 27.60° 28.51* 28.80* 27.77° 28.76* 0.39 0.02
ADG, g/d 493b 514 5212 497° 5212 9 0.02
ADFC, g/d 712 746 745 723 711 18 0.28
Feed:gain 1.45 1.46 1.43 1.46 1.37 0.03 0.40

abMeans with different letters in the same line differ (P < 0.05).

Key Words: AminoGut, rice oil, swine
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M183  Cortisol levels during roping acclimation in rodeo calves.
K. Comeaux, B. Pousson, A. Greathouse, D. Terro, J. Browning, and
C. E. Ferguson,* McNeese State University, Lake Charles, LA.

Roping calves (n = 10) were evaluated for chute behavior and cortisol
concentration for the first 9 weeks of being roped. These calves were
between 90 to 120 d of age and weighed between 93 to 120 kg at the
beginning of the study. Each Monday (haul), calves were penned via
horseback, placed in a chute, and given a chute score from 1 (calm) to
5 (frantic). Calves were then weighed, a jugular blood sample was col-
lected, and they were loaded onto a stock trailer and transported ~10
min to the rodeo area. At the rodeo arena, calves were left in a pen for
3 h. They then received a chute score, second blood sample (collected
at arena), and returned to the pen. On Tuesday, calves were roped twice
and on Wednesday (rope) received a chute score, and a blood sample was
collected twice, once before roping. Within 30 min of second roping, a
second chute score was given and blood sample was collected. Following
this, calves were returned to the farm for the remainder of the week. This
routine was repeated for 9 weeks and at the end of the 9-week period
blood samples were analyzed for plasma cortisol via radioimmunoassay.
Statistical differences among chute scores and plasma cortisol concentra-
tions (ng/dL) pre-event, post-event, the change in cortisol (post-event
— pre-event), and weight gain were analyzed using SAS Proc GLM with
repeated measures. The change in cortisol decreased following roping
(P < 0.05) compared with hauling during wk 3, —1.04 &= 0.50 (rope)
vs. 2.40 £ 0.46 (haul) and wk 4, —3.08 + 0.56 (rope) vs. 0.03 = 0.77
(haul). There was no difference in the change of cortisol for wk 5 and 6.
However, roping during wk 7 differed (P < 0.05) from hauling; —4.62 +
0.92 (rope) vs. —1.54 + 89 (haul). There was no difference in the chute
score for pre-event, but chute score decreased (P < 0.05) post-hauling
after wk 3 and remained lower compared with wk 1 and 2. The chute
score was lower (P < 0.05) after roping compared with after hauling
during first 3 weeks but did not differ afterward. Additionally, weight
gain in calves significantly increased after the third week. From these
results it can be concluded that although after 3 weeks calves begin to
acclimate to hauling and roping they acclimate more quickly to roping
than hauling ~10 min.

Key Words: rodeo, cortisol, roping calf

M184 Improving reproductive performance of Ossimi ewes
using hormonal and enzymatic treatments. E. B. Abdalla*!, A. Q.
Al-Momani?, F. A. Khalil', H. M. Gado!, and F. S. Al-Barakeh?, ‘Ain
Shams University, Cairo,Egypt, *Ministry of Agriculture, Amman,
Jordan, 3National Center for Agricultural Research and Extension, Al-
Baq’a, Al-Balga, Jordan.

The current experiment was conducted to evaluate the effect of dietary
supplementation of melatonin, Zado (patent product contains cellulases,
xylanases, protease and a amylase) and their combination on the repro-
ductive performance of Ossimi ewes. Fifty-seven, multiparous, adult
Ossimi ewes were randomly assigned to 4 groups, each group was fed
ration supplemented with one of the following components: melatonin
(G1; n=14), Zado (G2; n = 14), melatonin and Zado (G3; n=15) and
ration with no additives (G4; control, n= 14). All ewes were fed mainte-
nance ration for one month (during June) followed by flushing ration for
5 weeks (2 weeks before and 3 weeks after ram introduction). Melatonin
(3mg/h/d) and Zado (15g/h/d) started to be added with maintenance and
flushing rations, respectively. Fertile rams were introduced to ewes for
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2 successive estrous cycles. General Linear Model (GLM) procedure of
SAS, ANOVA and Duncan’s multiple range test were used for statistical
analysis. Percentage of ewes expressed estrus was significantly different
(P < 0.05) among the treated groups. All ewes expressed estrus in G1,
while the lowest percentage (71%) was detected in G4. The interval
from ram introduction to the onset of estrus differed (P < 0.01) among
the treated groups. Ewes received melatonin in G1 and G3 expressed
estrus earlier than ewes didna€t receive melatonin in G2 and G4. Neither
body weight nor body condition score was different at the first estrus
following ram introduction, while average daily gain was slightly
promoted by treatments particularly with melatonin. Melatonin treated
groups (G1 and G3) had significantly higher (P < 0.01) progesterone
concentration than that in G2 and G4. Lambed ewes as percentage of
total ewes were similar in G3 and G4 (50%), while they increased in
G1 and G2 (57 and 67%, respectively). Prolificacy was greater in G1
and G3 than that in G2 and G4. Maximum prolificacy was detected
in G3 while the minimum was observed in G4 (P < 0.01). Fecundity
was lower (P < 0.01) in G4 (control group) than all the treated groups
(G1, G2 and G3).Results of the present study indicated that melatonin
could increase the estrus expression of ewes and decrease the interval
to estrus after ram introduction. Thus, treatment with melatonin alone,
or in combination with Zado, may provide a viable means to improve
the fecundity and prolificacy of Ossimi ewes.

Key Words: Zado, melatonin, estrus

M185  Prostaglandin-F,, may not be necessary in short-term
progesterone-based estrous synchronization protocols in cyclic
ewes. K. N. D’Souza,* S. L. Rastle-Simpson, Q. S. Baptiste, and M.
Knights, West Virginia University, Morgantown.

Two experiments were conducted to determine the requirement for
prostaglandin F2a to achieve ample synchrony of fertile estrus in short-
term progesterone-based (STPB) estrous synchronization protocols in
cyclic ewes. In Exp. 1, ewes (n= 175) were randomly assigned to receive
0, 1 or 2 CIDR inserts for 7 d before introduction of rams. At insert
removal, approximately half of the ewes in each group were injected
with 20mg lutalyse (dinoprost; PGF) or received no further treatment.
In Exp. 2, crossbred Katahdin ewes (n = 83) were randomly assigned
to receive a CIDR for 5 or 7 d before the introduction of rams, with or
without PGF at insert removal. The effects of treatments on reproductive
performance were analyzed using logistic regression and ANOVA for
categorical and continuous variables, respectively. In Exp. 1, the use
of CIDR inserts tended to increase the proportion of ewes lambing to
the first service period (P = 0.08) and reduced the mean lambing day
(P =0.1) by 13 percentage points and 1.7 d, respectively. Ewes treated
with 1 CIDR device were more prolific (P < 0.001; 1.7 + 0.07 vs 1.4
+0.07), lambed earlier (P < 0.05; 6.4 + 0.8 vs 9.2 £ 0.8), and a greater
portion tended to lamb to the first service period (P = 0.1; 88 vs 74%)
than ewes treated with 2 CIDR devices. There was no significant effect
of PGF on any of the reproductive performance variables. In Exp. 2,
neither the length of treatment with CIDR device nor the use of PGF
affected estrous response. Ewes treated with CIDR for 5-d tended to
have higher conception rates (P = 0.07; 81.3%) and pregnancy rates
(P =0.1; 66.7%) compared with ewes treated for 7-d (61.8 and 51.2%,
respectively). Injection with PGF decreased (P < 0.01) both conception
and pregnancy rates (53.6 and 42.9% and 84.2 and 71.1%, for PGF and
non- PGF treated ewes, respectively). The effect of PGF was not altered
by the duration of CIDR treatment. The results of the current study
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indicate that there are no beneficial effects of increasing the duration
of treatment from 5 to 7 d, or using an additional CIDR device when
using a STPB estrous synchronization protocol in cyclic ewes. Treatment
with a CIDR device for 5-d alone is sufficient to induce fertile estrus
and synchronize lambing.

Key Words: fertility, prostaglandin, synchronization

M186 Is a CIDR as effective as a sponge in a novel follicle
wave emergence and estrus synchronization protocol in anestrous
ewes? M. B. Gordon!, M. Bidarimath!', M. Moggy', M. Camara!, J.
A. Small?, P. M. Bartlewski?, and D. M. W. Barrett*!, 'Department of
Plant & Animal Science, Nova Scotia Agricultural College, Truro, NS,
Canada, *Ontario Veterinary College, University of Guelph, Guelph,
ON, Canada, 3Atlantic Food & Horticulture Research Centre, Agricul-
ture & Agri-Food Canada, Truro, NS, Canada.

The characteristics of ovulating follicles and the timing of ovulation
can be very inconsistent when estrus is synchronized in anestrous
ewes. Moreover, the well-utilized MAP sponge, containing synthetic
progesterone (P4), was discontinued and replaced by the controlled
internal drug releasing device (CIDR), containing natural P,. The
objectives of this study were to compare the patterns of follicular and
luteal development of seasonally anestrous ewes treated with CIDR-
estradiol-eCG or MAP-estradiol-eCG. During seasonal anestrus, Texel
ewes were randomly assigned to receive MAP sponges (60 mg MAP;
Veramix; n =7) or CIDRs (0.33 g P,; Eazi-Breed CIDR; n = 7) for 12
d. An intramuscular injection of estradiol-17f (350 pg) was given 6 d
before intravaginal device removal and an intramuscular injection of
eCG (500 IU; Folligon) at intravaginal device removal. Daily ovarian
ultrasonography was performed on the day of intravaginal device inser-
tion and continued until ovulation and corpora lutea were confirmed.
Blood for P, analysis was collected from 5 to 15 d after device removal.
To determine the exact timing of ovulation, ovarian ultrasonography was
done twice daily from eCG treatment until ovulation was detected. There
were no differences in the interval from eCG treatment to ovulation
(4.1+£0.2d; P=0.67), number of follicles that ovulated (1.4 +£0.2; P=
0.69), or number of corpora lutea that developed (0.9 £ 0.2; P =0.44)
between the sponge and CIDR treatments. There were also no differences
between the sponge and CIDR treatments for P, concentrations from 5
(0.2 +0.06 ng/mL) to 15 (1.2 £ 0.3 ng/mL) d after eCG treatment (P =
0.92). This study demonstrates that the CIDR-estradiol-eCG treatment
may be as efficacious as the MAP-estradiol-eCG treatment. Further
research is required to examine the affects of the CIDR-estradiol-eCG
treatment on other critical criteria of ewe reproductive performance,
such as pregnancy and lambing rates.

Key Words: anestrous ewes, CIDR, synchronization

M187  Effects of parity and litter size on body reserves dynam-
ics across a complete physiological year in Romane ewes reared
under extensive grazing conditions. E. Gonzalez-Garcia*!, V. Gozzo
de Figuereido?, D. Foulquie?®, E. Jousserand?, A. Tessniere!, F. Boc-
quier!, and M. Jouven', /INRA UMRS68 Systémes d’Elevage Méditer-
ranéens et Tropicaux (SELMET), 34060 Montpellier, France, 2Escola
Superior de Agricultura, Sao Paulo, Brazil, 3INRA UE0321, Domaine
de La Fage, 12250 Roquefort-sur-Soulzon, France.

How adaptation mechanisms interact across functional levels to control
the adaptability of an individual during its own lifetime and also across
generations is a core complex question of contemporary research. This
work belongs to a series of first efforts in our team looking for gaining
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insights in identifying and understanding the adaptation mechanisms
of ruminants through decrypting functional levels effects in a series of
environmental and physiological conditions changes. We consider the
evolution of energy body reserves (BR) mobilization or accretion process
as an indicator of adaptability while evidencing individual differences
responsive of internally or environmentally driven changes in grazing
ruminants. Forty-one Romane ewes reared in a natural extensive range-
land of Center France were allocated in homogeneous groups according
to body weight (BW) and body condition score (BCS), and distributed
by parity [multiparous (MULT), n = 20; primiparous (PRIM), n = 21]
and litter size (LSi) [having singletons (SING),n=21 or TWIN, n=20].
Feeding was restricted to grazing and other fibrous sources (hay), thus
avoiding luxury energy intake and enhancing BR mobilization in func-
tion of requirements. Individual BW, BCS (1 to 5 scale), plasma NEFA
and glucose (GLU) were monitored across a complete physiological
year at —44, 0, 24, 61, 88, 119, 168, 207, 227, 257 and 312 d relatives
to lambing (DIM). Blood sampling were performed early morning
before the first meal. Data were analyzed by mixed procedure of SAS
(2003), considering parity, litter size and its interactions as fixed effects.
MULT (59.8 £ 1.21 kg) were systematically heavier (P < 0.0001) than
PRIM (51.7 £ 1.18 kg). Beginning of lambing, LSi affected (P < 0.05)
BW in MULT [where ewes with SING (46.5 + 0.95 kg) were heavier
than TWIN (43.3 + 0.92 kg)] but not in PRIM. BCS was not affected
by parity but, from lambing and throughout the experiment, MULT
with SING (2.8 + 0.06) expressed consistent higher (P < 0.0001) BCS
than those MULT with TWIN (2.5 + 0.06). NEFA was higher for ewes
having more than 1 fetus (TWIN; 0.61 £ 0.040 vs. 0.49 + 0.041 mmol.
L") just 1.5 mo before lambing, afterward this difference disappeared
probably because of a lack of sensitiveness of this parameter for the
fluctuating feeding regimens in extensive grazing conditions. This was
coherent with the higher concentration of GLU at lambing in MULT
with one fetus (SING; 0.83 +0.047 vs. 0.68 +0.043 g.L ™!, P < 0.0385)
but not in PRIM. Results indicates that MULT are able to mobilize
BR easier than PRIM in situations of negative energy balance (e.g.,
TWINS vs. SING; peri-lambing days), confirming that flexibility in BR
utilization comes with experience, as evidence of an environmentally
driven character. Trying to unravel how interactions between heritable
and environment-dependent differences between individuals lead to
interindividual differences in BR dynamics is our main research goal
in the next future.

Key Words: body reserves, extensive grazing, adaptive capacity

M188  Pregnancy per Al (P/AI) after presynchronizing estrous
cycles with Presynch-10 or PG-3-G before Ovsynch-56 in four
dairy herds. J. S. Stevenson* and S. L. Pulley, Kansas State Univer-
sity, Manhattan.

Our objective was to monitor P/AI at first service in 3,005 lactating
dairy cows located in 4 herds in northeast Kansas. Cows with eartags
ending with odd digits at calving were enrolled in Presynch-10 (Pre-10):
2 25-mg injections of PGF,,, (i.e., PG-1 and PG-2) 14 d apart. Cows with
cartags ending with even digits were enrolled in PG-3-G: one 25-mg
injection of PG (PrePG) 3 d before 100 pg GnRH (Pre-GnRH), with the
PrePG injection administered at the same time as PG-2 in the Pre-10
treatment. Cows were enrolled in a timed Al protocol (Ovsynch-56;
injection of GnRH 7 d before [GnRH-1] and 56 h after [GnRH-2] PG
with Al 16 to 18 h after GnRH-2) 10 d after PG-2 or PrePG injections.
Median DIM at scheduled timed Al was 74 d. The study began in Sep-
tember 2009 and was completed in September 2011. Cows detected in
estrus before the scheduled timed Al were inseminated (early bred; EB).
Pregnancy was diagnosed at d 32-39 and at d 60—67 after timed Al by
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transrectal ultrasound or palpation. Data were analyzed using procedure
GLIMMIX, with herd as a random effect and with fixed effects of treat-
ment (EB, Pre-10, PG-3-G), lactation number (1 vs. 2+), season (hot
[June through September] vs. cool-cold [October through May]), DIM,
estrus at timed Al (0 vs. 1), and all 2-way interactions with treatment.
The P/Al at d 32-39 for EB (n =472), Pre-10 (n = 1,247), and PG-3-G
(n=1,286) was: 31.4, 35.0, and 41.2% (P = 0.071); P/AI at d 60-67
was: 29.8,32.2,and 37.3% (P=0.107); and pregnancy loss: 5.1, 7.0, and
9.2% (P =10.523), respectively. Season (P <0.001) influenced P/Al atd
32-39 and d 60-67, but a treatment x season interaction was not detected
(d 32-39: P =0.468; d 60-67: P = 0.195). The P/AI for PG-3-G and
Pre-10 treatments did not differ during cool weather (d 32-39: 46.8 vs.
44.3%; d 60-67: 41.6 vs. 41.1%), respectively, but during hot weather,
P/AI in PG-3-G was greater than in Pre-10 (d 32-39: 35.9 vs. 26.7%
[P =0.001] or d 60-67: 33.2 vs. 24.4% [P = 0.009]), respectively. We
concluded that presynchronizing estrous cycles with PG-3-G produced
more P/AI than Pre-10 during hot weather.

Key Words: Presynch-10, PG-3-G, pregnancy per Al

M189  Effect of bovine somatotropin (bST) injected at fixed-
timed insemination of Holstein cows exposed to an ovsynch pro-
tocol. A. Reyes-Gomez, C. F. Arechiga,* M. A. Lopez-Carlos, J. .
Aguilera, R. R. Lozano, R. M. Rincon, F. De la Colina, and F. J. Esco-
bar, Autonomous University of Zacatecas, Zacatecas, Mexico.

Objective of present work was to determine the effect of growth hormone
(GH), or bovine somatotropin (BST; Lactotropin, Elanco, Mexico),
injected at fixed-timed insemination in Holstein cows exposed to an
Ovsynch protocol. Holstein cows (n = 849) from Las Palomas Dairy
at Aguascalientes, Mexico, were included in the study and randomly
alloted into 4 experimental groups: Control (n = 244), Ovsynch (n =
225), Ovsynch+CIDR (n = 241) and Ovsynch+BST (n = 139). Cows
received 2 prostaglandin injections (i.e., 26-32 d PP and 40—46 d PP,
respectively). By 52-58 d PP cows were included into treatment: 1)
Control (d 0, PGF2a; d 3—7 estrus detection and insemination). 2)
Ovsynch (d 0, GnRH; d 7, PGFa; d 9, GnRH; d 10, Timed A.L). 3)
Ovsynch/CIDR (d 0, GnRH + CIDR; d 7, CIDR removal + PGF2a; d
9, GnRH; d 10, timed A.L.). 4) Ovsynch/BST (d 0, GnRH; d 7, PGF2aq;
d 9, GnRH; d 10, timed A.l. + BST). Data was analyzed by PROC
FREQ of SAS using X-square and Fisher test. Ovsynch with or with-
out CIDR or BST, increased estrus response and estrus detection (i.e.,
97% vs. 68%; total average of 89%). BST at fixed-timed insemination
(i.e., d 10, of Ovsynch protocol), increased pregnancy rates determined
at 62 + 3 d postpartum by rectal palpation). (30.9% Ovsynch + BST
vs. 24.4%, without BST), vs. 21.7% with conventional management
or 19.1% using Ovsynch + CIDR. There were differences on estrus
response (P < 0.001), pregnancy rates to first service and/or treatment
and by 160 d PP (P < 0.02) and differences in PR disappear by 360 d
PP (P> 0.05). BST administration at fixed- timed insemination during
Ovsynch decreased the number of services per conception (NSC=2.12
vs. 2.44 SC) compared with Ovsynch without BST; or to Control group
(2.45). Contrarily, CIDR insertion increased the number of SC (2.58
SC; P <0.05). In conclusion, a BST-injection at the time of insemina-
tion increased pregnancy rates and reduced services per conception in
cows exposed to ovsynch.

Key Words: dairy cows, somatotropin, fixed-insemination
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M190 Effect of adding a GnRH or PGF,, between the Presynch
and Ovsynch program for first Al in lactating dairy cows. R. G. S.
Bruno*!2, A. M. Farias!, J. A. Hernandez-Rivera', A. E. Navarrette!,
D. E. Hawkins?, and T. R. Bilby', 'Texas A&M University, College
Station, ?West Texas A&M University, Canyon.

The objective was to evaluate the effect of 3 reproductive programs for
first Al on fertility in lactating dairy cows. Lactating cows (n = 1521)
from a dairy in Texas were presynchronized (PS) with 2 injections
of prostaglandin (PG) given at 36 and 50 = 3 DIM. At 50 + 3 DIM,
915 multiparous and 606 primiparous cows were blocked by parity
and assigned to 1 of 3 programs: GPG (n = 552) which initiated the
Ovsynch protocol 14 d after PS, GGPG (n = 402) in which a GnRH
injection was given 7 d after PS followed by the Ovsynch protocol 7
d later and PG7-GPG (n = 567) in which a PG injection was given 7
d after PS followed by the Ovsynch protocol 7 d later. Cows were Al
based on signs of estrus (ED) beginning after the PS and, if Al, cows
were removed from subsequent injections. Ovaries were examined and
blood was sampled for progesterone levels on day of first GnRH and
PG of Ovsynch. Pregnancy per Al (P/Al) was diagnosed at 36 and 66 d
after AL. Overall 52.3% of cows were Al based on ED with the GGPG
program having the least (P < 0.01) number of cows being identified
in estrus (GGPG = 46.8 vs. GPG = 50.7 and PG7-GPG = 57.7%).
Reproductive program did not affect (P > 0.33) overall P/AI at 33 and
66 d after AT (36d GPG = 34.1, PG7-GPG = 34.6 and GGPG = 31.3%;
66d GPG = 32.3, PG7-GPG = 31.9 and GGPG = 28.1%) or pregnancy
loss (P = 0.68) between 36 and 66 d after AI. Cows Al upon ED had
higher P/AI than TAI (ED =37.9 vs. TAI =28.8%, P <0.01). However,
treatment did not affect (P > 0.61) P/Al for cows Al upon ED or TAI
(36d, GGPG = 34.1, PG7-GPG = 34.6 and GGPG = 31.3%; 66d GPG
=32.3, PG7-GPG = 31.9 and GGPG = 28.1%). Reproductive program
affected (P < 0.01) the median DIM at first service (PG7-GPG = 59 vs.
GPG = 68 and GGPG = 68 d). At beginning of Ovsynch, more GGPG
cows had CL (GGPG =72.7 vs. GPG = 54.4 and PG7-GPG =46.4%, P
<0.01). However, treatment did not affect (P = 0.26) ovulation to first
GnRH of Ovsynch. In conclusion, adding a GnRH injection 7 d after
presynchronization reduced number of cows Al upon ED. Pregnancy per
Al was not affected by reproductive program but adding a PG injection
7 d after PS decreased the median DIM at first Al

Key Words: dairy cows, fertility, synchronization

M191 Application of progesterone insert for the induction of
lactation in nonpregnant dairy cows or heifers. F. Rivera-Acufia*!,
R. C. Fierros!, E. M. Prado!, P. Luna-Nevarez!, J. G. Aceves!, L.
R. Avendafio?, and A. C. Correa?, !Instituto Tecnolégico de Sonora,
Ciudad Obregon, México, 2Universida Auténoma de Baja California,
Mexicali, México.

The induced lactation of cows or heifers can be an alternative to
reduce the rate of culling and to increase the economic benefits in a
dairy operation. The objective of this study consisted of evaluating the
effectiveness of replacing the traditional progesterone (P4) source with
injections in programs of induced lactation by means of 2 P4 vaginal
inserts containing 0.186 g each. During the study 15 animals, dairy cows
and heifers were blocked by days dry and parity and were assigned at
random to one of 3 treatments. Natural lactation (LN, n=5) 2 P4 inserts
(CRONI2, n = 5) injections only (INY, n = 5). The LN group initiated
their lactation at the time of the calving date and was handled like dairy
fresh cows. Treated groups during the first 7 d received P4 of different
forms, one by means of daily i.m. injections 0.25 mg/kg/d and another
one with 2 P4 vaginal inserts. Additionally blood was sampled during
the same period to determine P4 levels. Furthermore during the first 14
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d both groups received estradiol-17i2 0.1 mg/kg/d i.m. In addition 3 bST
applications at intervals of 10 or 14 d during the study and lactation
respectively and dexamethasone 10 mg/cow i.m. during the d 17, 18 and
19 and the lactation beginning to the 21 d. All the cows were submitted
to the Co-Synch timed artificial insemination protocol (TAI) at 60 d in
milk (DM) and were inseminated at 70 DM. The data was analyzed in
random blocks with replications through the commands Repeated and
Random Mixed procedure of SAS. The P4 levels during the first 7 d of
treatment had a similar behavior (P = 0.9), the milk yield at 112 DM
was highly significant (P = 0.0001) for LN and INY groups, the milk
yield to the tip result (P =0.001) in LN and INY groups. On the other
hand there were no differences (P = 0.59) between the interval of begin-
ning of the lactation to the tip of lactation either on days of persistence
period. Milk yield during the persistence period result significant (P =
0.0004) for LN and INY groups. Finally the 305 d adjusted milk yield
also were significant (P =0.0001) for LN and INY groups. The BCS at
TAI tended (P = 0.08) to be better for CRONI2 in relation to the other
groups. The pregnancy per Al was better (P = 0.71) in the LN group
(40%) compared other 2 (20%) each. Change P4 source by means of
vaginal inserts during induced lactation programs did not improved
lactation performance nevertheless the application of P4 by i.m. injec-
tions can show very similar results to natural lactation cows.

Key Words: induced lactation, progesterone, milk yield

M192 Enhancing endogenous progesterone during growth of
the ovulatory follicle is positively associated with fertility in dairy
cows treated with Presynch-11/Ovsynch, Double Ovsynch, and
G6G/Ovsynch. F. Jiminez-Krassel,* J. P. Martins, B. S. Raghavendra,
M. Kron, and J. R. Pursley, Michigan State University, East Lansing.

Presynchronization strategies that enhance ovulation to first GnRH of
Ovsynch have a greater chance of enhancing progesterone during ovula-
tory follicle growth. The objectives of this study were to 1) determine
the effect of 3 presynchronization strategies on pregnancy/Al (PAI) of
lactating dairy cows, 2) determine the relationship between P4 at PG
of Ovsynch on PAI, and 3) determine if decreasing time from follicular
wave induction to luteolysis during Ovsynch enhances fertility. Cows (n
=2453) were assigned to 4 treatments by parity to receive Presynch-11
(P11), G6G/Ovsynch (G6G), and Double Ovsynch 7 or 5 d between G
and PG of Ovsynch (DO7, DOS5) beginning 39 to 51 DIM. Cows received
final GnRH of Ovsynch 72 h after PG and Al 16 h later. Ovulation was
diagnosed with ultrasound. Serum was collected at strategic intervals
to assay P4. Pregnancy was diagnosed with ultrasound 32 d post-Al.
Percent cows with P4 > 1 ng/mL were different between treatments
at final PG of the Presynch program (65, 56, 78, 77%; P < 0.01, n =
2451), at first GnRH of Ovsynch (67, 76, 87, 87%; P <0.001, n = 2453),
and at PG of Ovsynch (84, 86, 93, 93%; P < 0.001, n =2451) for P11,
G6G, DO7 and DOS. Ovulation rate in response to the first GnRH of
Ovsynch (80, 85, 89, and 86%; P < 0.05, n= 1878), percent cows with
luteolysis after final PG of Ovsynch (96, 92, 93, and 43%; P < 0.001,
n = 2223) were different for P11, G6G, DO7 and DOS5. PAI in cows (n
= 1802) that ovulated to first GnRH of Ovsynch and had P4 > 1ng/mL
at PG and decreased to <0.3 ng/mL P4 72h later were 52, 50, 49, and
48% (P =0.7) for P11, G6G, DO7 and DOS5. Concentrations of P4 at
time of PG injection was positively associated with pregnancy outcome:
33,43, 44, 50, 51 and 57% PAI for P4 ranges of 1-2 (n=171), 2-3 (n
=136), 3-4 (n=201), 4-5 (n =308), 5-6 (n = 327) and > 6 (n = 659)
ng/mL P4 (P < 0.05 for P4 < 4ng/mL vs. P4 > 4 ng/mL). Enhancing
progesterone during growth of the ovulatory follicle is associated with
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enhanced PAI of lactating dairy cows. Decreasing time from wave
induction to luteolysis did not increase fertility.

Key Words: Ovsynch, progesterone, fertility

M193  Effect of progesterone (P4) supplementation after Al
on circulating P4 and development of the corpus luteum (CL) in
dairy cattle. P. L. J. Monteiro Jr.*!, F. L. M. Silva', M. Borsato!, G.
P. Nogueira?, G. B. Mourdo!, L. D. Silva', M. C. Wiltbank', and R.
Sartori!, ! University of Sdo Paulo, Piracicaba, SP, Brazil, >Séo Paulo
State University, Aracatuba, SP, Brazil, 3University of Wisconsin-Mad-
ison, Madison, WI.

Supplementation with P4 at 3 d after Al may improve fertility of lactat-
ing dairy cows, however, concerns have been expressed that early P4
supplementation may inhibit normal CL development or lead to early
CL regression. The objective of this study was to evaluate CL develop-
ment, by transrectal ultrasonography, and circulating P4, as measured
by radioimmunoassay. Lactating dairy cows were synchronized (2 mg
estradiol benzoate + CIDR on d 0 with prostaglandin F2a on d 7 and
CIDR removal and 1 mg estradiol cypionate on d 8) and received timed
AI (TAI). All cows that demonstrated synchronized ovulation (ovulated
1.5 to 3.5 d after CIDR removal; n = 42) were randomized to 1 of 2
treatments: No treatment (Control; n = 21) or CIDR supplementation
starting on d 3 until d 20 after TAI (CIDR-treated; n = 21). Ultrasound
was performed 2, 3, and 4 d after CIDR removal to confirm ovulation.
Luteal volume was measured on d 4, 7, 11, 14, and 20 after TAI and
circulating P4 concentrations on day of TAl and d 3, 4, 7, 11, 14, 17,
20, and 21. The procedure GLIMMIX of SAS was utilized for statistical
analysis. The circulating P4 concentration demonstrated a tendency for
an effect of P4 supplementation (P = 0.07) and an effect of day (P =
0.001) and an interaction of day by P4 supplementation (P =0.01). This
interaction was related to the largest difference due to CIDR-treatment
during the earliest stages of supplementation (d4: 0.9+0.2 vs 2.2+0.2
ng/mLandd 7:2.7+0.2 vs 3.6 £ 0.2 ng/mL). In contrast, the CL volume
demonstrated an effect of day (P < 0.001) but there was no effect of P4
supplementation (P = 0.921) and no interaction of P4 supplementation
by day (P = 0.352). For example, CL volumes on d 7 were 9,030.1 +
126.4 vs 9,021.4 + 129.1 mm? for Control and CIDR-supplemented
cows, respectively. Thus, P4 supplementation 3 d after TAI induced an
early increase in circulating P4, but did not compromise CL develop-
ment in lactating dairy cows. Acknowledgments: Pfizer, FAPESP and
CNPq of Brazil.

Key Words: progesterone supplementation, corpus luteum, dairy cow

M194 Reproductive performance of lactating dairy cows man-
aged for first service using timed artificial insemination with or
without detection of estrus using an accelerometer system. P. M.
Fricke,* A. Valenza, J. O. Giordano, M. C. Amundson, and G. Lopes
Ir., University of Wisconsin, Madison.

Lactating dairy cows (n = 564) on a commercial dairy farm were fitted
with accelerometers (Heatime, SCR Engineers Ltd., Netanya, Israel) at
21 DIM and were randomly assigned to one of 3 treatments: 1) Heatime
+ Ovsynch (HOv): cows received Al to detected estrus from the end of
the VWP (50 DIM) until initiation of Ovsynch (GnRH-7d-PGF-56h-
GnRH; cows initiated Ovsynch at 65 + 3 DIM if not detected in estrus
from 21 to 65 DIM, whereas cows initiated Ovsynch at 79 + 3 DIM if
detected in estrus from 21 to 50 DIM but not from 51 to 79 DIM); 2)
Presynch-Ovsynch (PGF-14d-PGF-12d-GnRH-7d-PGF-56h-GnRH)
+ Heatime (PSOVH): cows received Al to estrus detected after the

J. Anim. Sci. Vol. 90, Suppl. 3/J. Dairy Sci. Vol. 95, Suppl. 2



second PGF injection of Presynch at 50 DIM, and cows not detected
in estrus initiated Ovsynch at 65 + 3 DIM; and 3) Presynch-Ovsynch
(PSOV): cows were monitored for estrus after the second PGF injec-
tion of Presynch, but all cows received TAI at 75 + 3 DIM. Pregnancy
outcomes were determined by the herd veterinarian using transrectal
ultrasonography 39 + 3 d after AL. Average days to first service (DFS)
differed (P < 0.0001) among treatments with PSOvH cows having the
fewest (P < 0.0001) DFS (62.4 + 8.3 d), followed by HOv cows (67.4
+ 10.7 d) and finally PSOv cows (74.7 &+ 2.1 d). Overall, pregnancies
per Al (P/AI) did not differ (P = 0.58) among treatments for HOv cows
(33%; 64/194), PSOVH cows (29%; 57/194), or PSOv cows (34%;
60/176). For HOv cows, 57% were detected in estrus (P/AI = 33%),
whereas 43% received TAI (P/Al =33%). For PSOVH cows, 71% were
detected in estrus (P/AI = 26%), whereas 29% received TAI and had
P/AI of 36.8% (21/57). For PSOv cows, 76% showed estrus after PGF
but completed the protocol and received TAI (P/AI = 35%), whereas
24% did not show estrus and received TAI (P/Al = 30%). Based on
these preliminary results, the fewest DFS occurred when cows were
submitted to a Presynch-Ovsynch protocol combined with detection of
estrus using the Heatime system, whereas no overall differences in P/
Al were observed among the 3 management strategies for submitting
cows to first service.

Key Words: Heatime, Presynch-Ovsynch, timed Al

M195  Accuracy of pregnancy diagnosis outcomes using tran-
srectal ultrasonography 29 days after artificial insemination in
lactating dairy cows. J. O. Giordano* and P. M. Fricke, University of
Wisconsin-Madison, Madison.

Our objective was to assess the effect of different criteria to determine
pregnancy status on the accuracy of transrectal ultrasound (TU) 29
d after a timed Al in lactating dairy cows in a commercial setting.
Pregnancy status was determined 29 d after timed AI (TAI) using
transrectal ultrasonography (TU; Easi-scan, BCF Technology Ltd.)
based on the following criteria: presence or absence of a corpus luteum
(CL), presence, absence, volume and appearance of uterine fluid (UF)
typical for a 29 d conceptus, presence or absence of an embryo with a
heartbeat. Cows were classified as 1) non-pregnant (NP): presence or
absence of a CL, absence of UF, or insufficient UF, and absence of an
embryo; 2) pregnant (P): CL present, normal UF, and no embryo; 3)
pregnant embryo (PE): CL present, normal UF, and at least one embryo
visualized; and 4) questionable pregnant (QP): CL present, and one or
more of the following: UF, insufficient UF, and either no embryo or
a non-viable embryo. At 39 and 74 d after TAI, pregnancy status was
determined using transrectal palpation (TP). Overall, 802 cows were
classified as NP 29 d after TAI, whereas 799 cows were classified as
NP 39 d after TAI resulting in misdiagnosis rate of 0.5% (4/802) for TU
29 d after TAIL. At 29 d after TAI 1,116 cows were classified as either P
(28.9%; n =322), PE (67.9%; n = 758), or QP (3.2%; n = 36). Among
QP cows, 69.4% (25/36) were classified as NP 39 d after TAI, and an
additional 45.5% (5/11) of the cows were classified as NP 74 d after
TALI For cows classified as P and PE using TU 29 d after TAI, more (P
<0.0001) P (17.7%) than PE (4.0%) cows were classified as NP using
TP 39 d after TAI. Similarly, more (P = 0.0004) P (12.1%) than PE
(5.4%) cows diagnosed at 39 d after TAI using TP were classified as
NP 74 d after TAI. From the initial pregnancy exam at 29 d to the last
exam at 74 d after TAIL, more (P < 0.0001) P (27.6%) than PE (9.1%)
cows were diagnosed as NP. Cows classified as P using TU 29 d after
TAI were 3.8 (95% CI = 2.7 to 5.4) times more likely to be classified
as NP than PE cows 74 d after TAIL. We conclude that the accuracy of
TU outcomes are increased when an embryo is visualized compared
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with TU outcomes based only on the presence of a CL and the volume
of uterine fluid. Supported by Hatch project WIS01171.

Key Words: transrectal ultrasonography, pregnancy diagnosis, dairy
cattle

M196 Early detection of pregnancy-specific protein B (PSPB)
following conception in Holstein heifers. J. Howard*!2, C. Autran',
J. Branen?, G. Sasser?, and A. Ahmdzadeh!, 'University of Idaho,
Moscow, ZBiOTracking LLC, Moscow, ID.

Pregnancy-specific protein B (PSPB) is produced by ruminant pla-
centae during pregnancy, and can be detected in maternal blood by a
specific ELISA. The objective of this study was to determine the earli-
est appearance of PSPB after Al and when it can reliably be utilized to
determine pregnancy status in Holstein Heifers as compared with the
standard ultrasonography method. One hundred twenty-one Holstein
replacement heifers were synchronized and subsequently submitted to
timed-Al. Blood samples from all heifers were obtained at initiation of
the experiment (at the time of Al, d 0), and againond 18, d 25 and d 32
after Al for PSPB concentration. Pregnancy status was then determined
by ultrasonography on d 32 after Al. The results of the PSPB data were
then categorized into non-pregnant and pregnant animals based on ultra-
sonography results. Data were analyzed using a mixed model ANOVA
for repeated measures. There was an effect of pregnancy status and
pregnancy status x time (P <0.01) on PSPB. Mean PSPB concentrations,
expressed as optical density (OD), did not differ between pregnant and
non-pregnant heifers on d 0 or d 18. However, PSPB concentrations
increased by 1.7 fold, and were greater (P <0.01) in pregnant compared
with non-pregnant heifers on d 25 (0.083 £+ 0.002 vs. 0.138 + 0.003; P
<0.01)and d 32 (0.079 £ 0.002 vs. 0.296 + 0.003; P < 0.01). Similarly,
PSPB levels expressed as ng/mL did not differ on d 0 or d 18, but were
greater (P <0.01) in pregnant compared with non-pregnant heifers on
d 25 (0.006 £ 0.031 vs. 0.290 + 0.038; P < 0.01) and d 32 (0.026 +
0.030 vs. 1.124 £ 0.037; P < 0.01). These results indicate that PSPB
increases overtime and can be detected as early as d 25 after breeding
and potentially used to identify non-pregnant heifers.

Key Words: PSPB, pregancy detection, heifers

M197  Possible associations between ova-embryos character-
istics in early lactating cows and subsequent reproductive per-
formance. R. L. A. Cerri*!, W. W. Thatcher?, and J. E. P. Santos?,
IUniversity of British Columbia, Vancouver, BC, Canada, 2University
of Florida, Gainesville.

Ova-embryos (348) from 321 single ovulating Holstein cows were
recovered 6 d after AI. Objectives were to determine if previously
collected ova-embryo influences future reproductive outcome. Cows
were enrolled in a presynchronized Ovsynch program starting at 30 +
3 DIM and only cows that responded to the first GnRH of the Ovsynch
were included. The BCS was measured at enrollment; cyclicity was
monitored by ultrasonography. After ova-embryos collection, cows were
subjected to a timed Al protocol. Cows were then re-inseminated if in
estrus or resynchronized after diagnosed non-pregnant. Pregnancy at
first Al, pregnancy loss at first A, proportion of pregnant cows at 300
DIM, number of Al and interval to pregnancy were analyzed according
to grade of ova-embryos collected from the same cows. Ova-embryos
were classified based on fertilization and grade quality (IETS). The fol-
lowing combinations of fertilization and embryo grade quality were used
to predict fertility responses of dairy cows: fertilized vs. unfertilized,
grade 1 vs. remaining; grades 1 and 2 vs. remaining; grades 1 to 3 vs.
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remaining. Data were analyzed using GLM, LOGISTIC, and LIFETEST
procedure of SAS. Cows that yielded grades 1-3 embryos had a greater
number of Al to become pregnant (3.2 + 0.2 vs. 2.3 £+ 0.3), had more
median days open (117 vs. 90 d) compared with other structures, but
proportion of cows pregnant at 300 DIM was unaltered (90.4 vs 97.9%).
Conversely, cows that yielded fertilized ova compared with unfertilized
ones required fewer Al (3.0 + 0.1 vs. 3.8 £ 0.3) and had fewer median
days open (109 vs. 122 d) and greater proportion of pregnant cows at
300 DIM (91.8 vs 81.2%). No other combinations of fertilization and
embryo quality were associated with number of Al, days open or con-
ception rate at first Al or at 300 DIM. In conclusion, embryo quality in
carly lactation does not seem to be related to subsequent reproductive
performance, but fertilization was associated with reduced subsequent
days open and greater conception rate. The genetic potential to produce
fertilized ova, but not necessarily good quality embryos, seems to influ-
ence reproductive performance.

Key Words: embryo, fertilization, genetic potential

M198  Effects of induced clinical and subclinical mastitis on
oocyte developmental competence in bovine. S. Asaf’, O. Furman',
G. Leitner?, D. Wolfenson!, and Z. Roth*!, ! The Robert H. Smith Fac-
ulty of Agriculture, Food and Environment, the Hebrew University,

Rehovot, Israel, *The Veterinary Institute, Bet Dagan, Israel.

Clinical and subclinical mastitis can lead to decreased fertility in cows.
We examined the effects of gram-positive exosecretions (G+; S. aureus
ex.) or gram-negative (G-; E. coli LPS) toxin induced mastitis on oocyte
developmental competence. Two models were established to simulate
short-term, acute, clinical mastitis and long-term, subclinical mastitis.
Holstein cows were synchronized with GnRH and PGF,, to induce
development of a preovulatory follicle. Follicular fluid (FF) was aspi-
rated by transvaginal probe from (1) uninfected cows, (2) cows with
clinical mastitis induced by G+ or G-, and (3) cows with subclinical
mastitis induced by G+ or G-. FFs were used as maturation medium for
IVF procedures. Oocytes were matured (FF, 22 h, 5% CO,, 38.5°C),
fertilized (18 h, 38.5°C, 5% CO,), and cultured for 8 d (KSOM, 5% CO,,
5% 0O,, 38.5°C). Cleavage rate and proportion of oocytes developed to
the blastocyst stage were recorded 44 h and 7 to 8 d post-fertilization.
Apoptotic index for blastocysts was determined by TUNEL assay.
Total RNA and poly(A) mRNA were isolated from mature oocytes
and 4-cell-stage embryos and subjected to real-time PCR for COX2,
POUSFI1, GLUTI, HSF1 and GDF9 genes. Maturation in FF aspirated
from clinical- or subclinical-mastitic cows reduced (P < 0.05) the cleav-
age rate and the proportion of developing embryos and increased (P <
0.05) the proportion of apoptotic cells in blastocysts. Alterations in gene
expression were evident in embryos developed from oocytes matured in
FF obtained from mastitic cows, with the most prominent impairments
being in COX2 expression. While clinical G- mastitis decreased COX2
expression in MII-stage oocytes (P < 0.05), both clinical G- and G+
mastitis and subclinical G- and G+ mastitis increased COX2 expres-
sion in 4-cell-stage embryos (P < 0.05). In addition, both clinical G+
and subclinical G+ mastitis reduced OCT4 expression in 4-cell-stage
embryos (P < 0.05). The findings indicate a deleterious effect of FF
obtained from both clinical- and subclinical-mastitic cows on oocyte
developmental competence. The disruptive mechanism seems to be
associated with alteration in embryonic gene expression.

Key Words: mastitis, oocyte, developmental competence
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M199  Assessing the relationships of prostaglandin E2 in uterine
flush fluid, peripheral blood prostaglandin E2 and progesterone
with pregnancy outcome in dairy cattle. J. L. Fain*!, M. W. Over-
ton?, D. I. Hurley?, and G. P. Birrenkott!, 'Clemson University, Clem-
son, SC, *University of Georgia, Athens.

Uterine inflammation can negatively affect animal welfare, milk pro-
duction and rebreeding capacity in dairy cattle. The objectives of the
current work were to investigate the relationship between prostaglandin
E2 (PGE) found in uterine flush fluid to that found in peripheral blood
and their potential effect on reproductive success in postpartum dairy
cows. Animals (n = 34) were enrolled in a presynch program beginning
at 35 £ 3 d postpartum with a PGF,,, injection followed by a second at d
49. Cows then received the Ovsynch protocol (100png GnRH d 60, 25mg
PGF,,d 67, 100png GnRH d 69 with TAI 16—18 h later on d 70). Uterine
flush samples of both horns were collected from animals before the
PGF,, injection of the Ovsynch protocol. All animals received 100pg of
GnRH on d 28 post TAI for the resynchronization program. Any animals
open to the first TAI as determined by transrectal ultrasonography on
d 35 had a second flush sample collected from the uterine body while
receiving 25mg PGF,, with an injection 100 pg GnRH following on d
37 and TAI 1618 h later on d 38. Cows were then monitored for and
bred off standing estrus with any animals not seen in estrus having
pregnancy confirmed. If open to a third breeding, a third and final flush
sample was collected. Blood samples were collected at d 35, 49, 60 and
67 post-parturition and d 14, 18, 22, 25, 28, 32 and 35 post TAI for P4 and
PGE analysis. Additional blood samples were collected before each flush
for testing by BioPRYN and for PGE. Blood and uterine PGE values
shared no relationship with P4 concentrations. Significantly higher P4
values were found on d 18 post TAI in animals that were pregnant (P <
0.05). Though numerically there was evidence that reduced PGE value
increased the likelihood of pregnancy, neither the PGE values in uterine
flush fluid nor blood were significant predictors of pregnancy success at
the 1st, 2nd or 3rd breeding or the likelihood of securing pregnancy after
3 breedings (P > 0.05). There was a high correlation between uterine
PGE values and BioPRYN optical density readings (P < 0.05). Though
the second flush showed a strong correlation between blood PGE and
uterine flush PGE when SCC was added as a covariate (P < 0.05), this
was not consistent across flushes (P> 0.05). Correlation potentials with
BioPRYN as well as blood PGE would lend a less complicated method
for detection of uterine inflammation as assessed by PGE.

Key Words: prostaglandin E2, dairy, uterine inflammation

M200 Effect of oral or subcutaneous administration of vitamin
E and selenium on milk quality and reproductive function of Hol-
stein cows. C. Garcia-Barrios, M. Rodriguez-Loera, C. F. Arechiga, M.
A. Lopez-Carlos, J. 1. Aguilera, R. M. Rincon, H. Rodriguez-Frausto,
D. Rodriguez-Tenorio, and Z. Cortes,* Universidad Autonoma de
Zacatecas, Zacatecas, Mexico.

Aim of this study was to determine factors affecting milk quality and
reproductive efficiency of Holstein dairy cows in response to subcu-
taneous or oral administration of vitamin E and selenium. Cows (n =
159) were randomly allotted into 3 groups: 1) Control cows (n = 53;
non-injected or supplemented cows); 2) Cows (n = 53), injected subcu-
taneously with 10 mL of vitamin E and selenium at days —45, =22, 0,
before parturition and d 15 and 30 after parturition, (each injection con-
tained 600 mg of vitamin E and 109.5 mg of selenium (BeefSe, Aranda
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Labs., Queretaro,Mexico) 3) Cows (n = 53), were supplemented orally
with 20 g of Selenio E (Ripoll, Mexico, D.F.), containing 2,500 mg of
vitamin E/cow/d, and 3 mg of selenium/cow/d) from days —45 before
parturition through d 30 after parturition. Milk quality and reproductive
efficiency of cows was evaluated. Data obtained include determination
of fat, protein, lactose, total solids (TS), non-fat solids (NFS) using a
Milkoscan equipment (Foss, Hillerod, Denmark). Reproductive data
were obtained and analyzed using PROC MIXED of SAS. The model
includes the effects of season, lactation, treatment and treatment by
season, a REML and PPDIFF methods were utilized considering days as
repeated measurements. In conclusion, milk components were reduced
during autumn (P < 0.05). However, antioxidant administration during
the peripartum period, by subcutaneous injection of vitamin E and sele-
nium were effective preventing milk protein reduction during autumn.
Moreover, oral supplemented administration of vitamin E and selenium
did not prevented seasonal reductions of milk components. Whereas,
reproductive function was improved during autumn

Key Words: dairy cow, milk components, reproduction

M201  Effects of supplementation with different PUFA during
the postpartum periods of early lactating dairy cows, estradiol
concentration and luteal function. E. Dirandeh!, A. Towhidi*!, S.
Zeinoaldini', M. Ganjkhanlou'!, Z. Ansari Pirsaraei?, and T. Saberi-
far!, 'Department of Animal Science, Faculty of Agricultural Sci-
ence and Engineering, University College of Agriculture and Natural
Resources, University of Tehran, Karaj, Tehran, Iran, >Department of
Animal Science, Faculty of Animal Science and Fishery, Sari Univer-
sity of Agricultural and Natural Resources, Sari, Mazandaran, Iran.

Ninety high-yielding multiparous Holstein dairy cows with no over clini-
cal illnesses were blocked according to calving date and parity. Cows
were assigned randomly to be fed either 1-soybean whole roast (S, n =
30), or 2-linseed (L, n = 30), or 3-palm oil as a source of saturated fatty
acid (C, n = 30) from calving until d 60 postpartum (dpp). There was
no difference between groups (mean + SEM) in parity (3.0 = 1.90) or
BCS at calving (3.2 + 0.07). Beginning at 30 DIM, cows were induced
into a synchronized ovulatory cycle with 2 injections of PGF2a 14
d apart. Blood was collected daily; from the day that second PGF2a
inject until the day of next estrous. Ovarian follicular development was
monitored daily by transrectal ultrasonography with a real-time linear
scanning ultrasound diagnostic system (B mode; Piemedical, Falco
100; 8 MHz transducer). Ultrasonography was performed once daily
from the day that second PGF2a inject until the day of next estrous.
Data were analyzed with PROC MIXED of SAS. Cows offered diet S
and L had a greater size of corpus luteum than cows offered Diet C.
There were no significant differences between groups L and S in size
of corpus luteum (17.70 + 0.86 and 18.30 + 0.86 mm respectively; P
<0.05). Although mean serum progesterone concentrations on d 17 of
synchronized cycle were higher in cows fed S (8.40 = 0.10 ng/ml) or
L (9.10 £ 0.20 ng/ml) than cows fed palm oil (6.30 + 0.15 ng/ml, P <
0.01), there were no significant differences between groups L and S
groups. Mean estradiol concentration was higher at the time of estrus
in cows fed S or L compared with those fed palm respectively (12.60
+0.016, 13.00 £ 0.08 vs. 10.10 = 0.09 pg/mL; P < 0.05) in the cows.

Key Words: dairy cows, n-3 and n-6 fatty acid, luteal function
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M202  Hepatic patatin-like phospholipase domain-containing
protein 3 mRNA expression is increased during feed restriction
and in transition dairy cows. M. E. Viner*!, S. S. Donkin?, and H.
M. White!, 'Department of Animal Science, University of Connecti-
cut, Storrs, *Department of Animal Sciences, Purdue University, West
Lafayette, IN.

Patatin-like phospholipase domain-containing protein 3 (PNPLA3),
commonly known as adiponutrin, is part of a novel subfamily of tri-
glyceride lipase enzymes with potential effects on triglyceride metabo-
lism in adipose and hepatic tissues. In rodents and humans, PNPLA3
mRNA expression is suppressed during fasting and is increased by
subsequent refeeding. The bovine predicted PNPLA3 sequence has
been identified; however, expression of this gene has not yet been
examined. The objectives of this study were to verify expression of the
bovine predicted PNPLA3 gene and to determine response to whole-
animal energy balance. Genomic DNA was isolated from liver biopsy
samples collected from cows at +28 d relative to calving (DRTC) and
the predicted PNPLA3 region was amplified via PCR and visualized to
confirm expression. To determine if energy balance alters expression
of PNPLA3, RNA was isolated and quantified in liver samples from
mid-lactation cows (n = 5) after a 5-d ad libitum period and after a sub-
sequent 5-d 50% feed restriction period, to determine if energy balance
altered expression. Expression of hepatic PNPLA3 was decreased (P
<0.05) after a period of feed restriction (8.14 vs. 1.08 = 2.17, arbitrary
units, ad libitum vs. fasted). Dairy cows commonly experience negative
energy balance during the transition to lactation; therefore, PNPLA3
expression was also examined in liver biopsy samples cows (n = 16) at
—14, +1, +14, and +28 DRTC. Expression was decreased (P < 0.05) at
+1 and +14 DRTC compared with —14 DRTC (23.35, 7.28, 10.17, and
14.5 £ 4.9, arbitrary units, —14, +1, +14, and +28 DRTC, respectively).
The data indicate increased hepatic PNPLA3 expression that is part of
the adaptive response to the transition to lactation and suggests a link
to negative energy status associated with this interval.

Key Words: patatin-like phospholipase domain-containing 3, adipo-
nutrin, energy balance

M203 Changes of the serum and milk proteome in lactating
dairy cows duodenal infused with a-linolenic acid. J. H. Yang, J.
Q. Wang,* T. J. Yuan, D. P. Bu, Y. X. Yang, P. Sun, and L. Y. Zhou,
State Key Laboratory of Animal Nutrition, Institute of Animal Science,
Chinese Academy of Agricultural Sciences, Beijing, China.

This study investigated the effect of a duodenal infusion of a C18:3
free fatty acid on the serum and milk proteome of lactating dairy cows.
Four primiparous Holstein cows were fitted with duodenal cannulas
and received 0, 100, 200, 300, and 400 g/d of a-linolenic acid (LNA)
in a 2-treatment crossover design. Blood and milk were collected for
determination of protein composition by 2-dimensional gel electropho-
resis. Quantitative analysis of protein dyeing density were prosessed by
Quantity One 4.6. Alteration of protein spots were detected and identified
using matrix-assisted laser desorption/ionization time-of-flight/time-of-
flight tandem mass spectrometry (MALDI-TOF-TOF MS). Data were
analyzed by SPSS 16.0. Serum haptoglobin levels, and milk -casein
A2, as1-casein variant, and albumin, did not differ in cows after infusion
of 0, 100, 200 and 300 g/d of LNA, but were increased after the cows
received duodenal infusion 0of 400 g/d of LNA. Western blot analysis of
haptoglobin expression in the serum confirmed the alterations in protein
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expression seen using mass spectrometry. This study demonstrated
that infusion of high doses of LNA by duodenal cannula can result in
metabolic stress to the cows and changes in milk composition.

Key Words: linolenic acid, proteome, dairy cow

M204 Investigation of the relationship between resumption
of ovarian cyclicity and plasma nutritional markers in lactating
dairy cows. A. Ahmadzadeh', J. Spencer*!, B. Shafii!, C. Johnson', J.
Dalton?, K. Carnahan', and S. Reeds', /University of Idaho, Moscow,
2University of Idaho R & E Center, Caldwell.

Previous reports have shown the association between metabolic hor-
mones, ovulation intervals and reproductive performance. The objective
of'this study was to investigate the relationship between the resumption
of ovarian activity and plasma nutritional markers including glucose,
NEFA, plasma urea nitrogen (PUN), cholesterol and -hydroxybutyrate
(BHBA). Forty-three lactating Holstein cows, housed in a free stall
barn, were randomly selected from a commercial herd. From wk 2 to
wk 7 postpartum, weekly ultrasonography and blood sampling was
performed to characterize ovarian status, plasma metabolites, and blood
progesterone. The occurrence of the first postpartum ovulation was
determined by the analysis of plasma progesterone and confirmation of
ovulation using visualization of a corpus luteum by ultrasonography.
Based on plasma progesterone concentration and ovarian status, cows
were divided into 2 treatment groups, cows that ovulated <25 DIM were
designated early ovulators (EO) and cows that ovulated >25 DIM were
considered late ovulators (LO). Data were analyzed using mixed model
ANOVA for repeated measures. The mean interval to 1st ovulation for
EO was 16.7 d, and for LO was 34.7d. Mean BCS was greater (P <
0.05) for EO than LO and (3.3 £ 0.1 vs 2.9 £ 0.1). There were effects
of week (P < 0.01) and week by group interaction (P < 0.05) on blood
cholesterol. Mean blood cholesterol increased over time for both EO
and LO, however, mean cholesterol concentrations between wk 2 and
3 were less (P < 0.05) for EO compared with LO. Across all weeks, the
mean glucose concentrations tended to be greater (P = 0.06) in EO than
LO. There was no effect of group, week, or their interaction on blood
BHBA. Blood NEFA did not differ between EO and LO, however, the
mean concentration of NEFA decreased over time (P < 0.01) for both
groups. Mean PUN was not different between EO and LO throughout
the experiment. These results provide evidence that the 1st postpartum
ovulation may be associated with blood glucose and cholesterol during
the early postpartum period and may be indicative of the resumption of
reproductive function in lactating dairy cows.

Key Words: blood metabolites, ovulation, dairy cows

M205 Insulin responses in dairy cows with different fat mobili-
zation during early lactation. U. Kautzsch!, B. Kuhla', M. Réntgen!,
S. Gérs!, R. M. Bruckmaier?, C. C. Metges!, and H. M. Hammon*!,
!Leibniz Institute for Farm Animal Biology (FBN), Dummerstorf, Ger-
many, *Veterinary Physiology, Vetsuisse Faculty, Bern, Switzerland.

Dairy cows differ in fat mobilization around calving. Insulin has anti-
lipolytic effects and may antagonize body fat mobilization, but insulin
action is probably impaired in cows early postpartum (pp). The objec-
tive of the present study was to compare insulin responses ante partum
(ap) and pp in cows differing in fat mobilization. German Holstein
cows (>10,000 kg milk/305 d; > 2nd lactation) were classified by liver
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fat concentration (LFC) pp in low (L; < 240 mg total fat/g DM; n =
9) and high (H; > 240 mg total fat/g DM; n = 10). Cows were studied
from dry off up to 30 DIM and were fed TMR ad libitum. DMI and
milk yield were recorded daily. Liver biopsies were taken on d 3, 18,
and 30 pp to measure LFC. Hyperglycemic (HGC) and euglycemic-
hyperinsulinemic clamps (EGHIC) were performed in wk 5 ap and wk
3 pp to measure pancreatic and peripheral insulin responses. In HGC
glucose was infused to reach plasma concentrations 50% higher than
basal glucose concentrations. In EGHIC insulin (6 mU/kg BW % min)
was infused for 6 h and plasma glucose was kept constant according to
pre-clamp concentrations. Blood samples were taken to measure plasma
glucose and insulin and glucose infusion rates (GIR) were determined
during steady-state conditions. Before and during the EGHIC pp [U-'3
C]-glucose (prime: 5.4 pmol/kg BW; infusion: 7.5 umol/[kg BW X h] for
9 h) was infused to measure of endogenous glucose production (eGP),
glucose turnover (GT), and oxidation (GOx). Data were analyzed by
Mixed Model of SAS with LFC and time as fixed effects. LFC differed
between groups (P <0.01) (H: 306 + 0.2 mg/g; L: 195+ 0.1 mg/g). Basal
glucose and insulin concentrations were higher (P < 0.05) ap than pp.
In HGC GIR was higher (P < 0.001) and insulin release was lower (P
< 0.01) pp than ap. In EGHIC GIR tended to be higher (P <0.1) in H
than L. During insulin infusion pp eGP decreased to 19% of pre-clamp
eGP. GT was higher (P < 0.05), but GOx relative to glucose turnover
tended to be lower (P <0.1) in H than L. Insulin action was not affected
by elevated fat mobilization pp but stimulation of insulin secretion was
impaired pp. Supported by DFG, Germany.

Key Words: dairy cow, glucose, insulin response

M206  Effects of heat stress and plane of nutrition on adipose
tissue metabolism-related gene expression in lactating Holstein
cows. G. Xie*!, L. W. Hall>, M. Nearing?, L. C. Cole?, J. Allen?, L. H.
Baumgard®, D. M. Spurlock?, and R. P. Rhoads', /Virginia Polytech-
nic Institute and State University, Blacksburg, °University of Arizona,
Tucson, 3lowa State University, Ames.

During heat-stress (HS) in lactating dairy cows, adipose tissue appears
to become refractory to lipolytic signals whereas pair-fed cows employ
mechanisms allowing lipid mobilization to spare glucose utilization in
peripheral tissues. Despite this, little is known regarding the effects of
HS on metabolic gene expression in adipose tissue. Multiparous cows
(n=12; parity =2, 305 + 33 DIM; 665 + 18 kg BW) housed in climate
chambers were fed a TMR consisting primarily of alfalfa hay and steam-
flaked corn and subjected to 2 experimental periods (P): 1) thermoneutral
(TN) conditions (18°C, 20% humidity) with ad libitum intake for 9d and
2) either HS conditions (cyclical temperature 31-40°C, 20% humidity:
min THI = 73, max THI = 86) fed for ad libitum intake (n = 6), or TN
conditions, pair-fed (PF in TN conditions, n = 6) for 9d. Rectal tempera-
ture (Tre) and respiration rate (RR) were measured thrice daily at 0600,
1400 and 1800h. To evaluate adipose tissue gene expression, biopsies
were obtained from the tail-head region at the end of each period and
total RNA isolated for real-time PCR analyses. Data was normalized
using B-actin as a control gene and analyzed by the Proc Mixed procedure
in SAS. During P2, HS cows had a 1.8°C increase in Tre and a 3-fold
increase in RR compared with TN cows (P < 0.01). Pair feeding did
not alter Tre or RR. Heat stress reduced (P < 0.01) DMI by 20% and by
design PF cows had similar intake reductions. Milk yield was decreased
12% during HS and 8% in PF cows. Adipose triglyceride lipase (ATGL),
lipoprotein lipase (LPL), and pyruvate carboxylase (PC) significantly
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decreased (P < 0.05) during HS compared with TN, but was unaffected
by PF. Fatty acid synthase (FAS) mRNA abundance decreased during
PF (P <0.05) but was unchanged by HS. In contrast, gene expression of
B1 adrenergic receptor (AR) and perilipin (PLIN) tended to increase (P
=0.10) while 2 AR and the truncated leptin receptor (ObRa) increased
significantly during PF (P <0.05) but not HS. These results indicate that
HS directly alters adipose tissue metabolism-related gene expression
independently of reduced plane of nutrition. This project was supported
by NRI Competitive Grant no. 2008-35206-18817 and AFRI Competi-
tive Grant no. 2010-65206-20644 from the USDA NIFA.

Key Words: heat stress, adipose, metabolism

M207 Relevance of mineralocorticoid receptors in different fat
depots of dairy cows supplemented with CLA. K. Friedauer*!, S.
Dénicke?, D. von Soosten?, H. Sauerwein!, and S. Haussler!, !Uni-
versity of Bonn, Bonn, NRW, Germany, *Federal Research Institute,
Braunschweig, Lower Saxony, Germany.

Adipose tissue (AT) consists of different cell types, among those
preadipocytes, marked by preadipocyte factor-1 (Pref-1), are crucial
for differentiation into mature adipocytes. This process is induced by
glucocorticoids mediating their effects through the glucocorticoid (GR)
and mineralocorticoid receptor (MR). Whether bovine adipocytes dif-
ferentiate through GR or MR activation is not known. To investigate
the main pathway of adipocyte differentiation, 25 primiparous Holstein
cows were divided into control (CON, n=15) and CLA group (n=10),
slaughtered on 1, 42 and 105 DIM. CLA cows received 100 g/d of a
CLA-mixture (Lutrell BASF) from 1 DIM until slaughter. CON cows
were fed with 100 g/d of a fatty acid mixture (Silafat BASF) without
CLA. Samples from 3 visceral (vc) and 3 subcutaneous (sc) AT depots
were obtained. MR and Pref-1 were localized on paraffin embedded sec-
tions by immunohistochemistry. Data are given as percentage of positive
cells per total cell number (mean + SEM) and were correlated by Pearson
correlation (SPSS 19). Both MR and Pref-1 were detected exclusively
in the stromal vascular cell fraction (SVF) of all fat depots, while GR
was detected solely in adipocytes. The mean values were 1.05 + 0.1%
and 2.99 +0.2% for Pref-1 and MR, respectively. Significant correlation
coefficients between MR and Pref-1 are given in the table (P < 0.05).
We assume that bovine adipocyte differentiation is mediated through
MR, for MR and Pref-1 are allocated to the SVF. In vc AT lipolysis in
carly lactation might be compensated by preadipocyte differentiation
and seems to vary between different AT depots.

Table 1. Correlation coefficients (r) between mineralocorticoid receptor (MR)
and Pref-1 (only significant data are shown; P < 0.05)

CON CON CLA CON CLA
DIM:1 42 42 105 105

vc mesenteric 0.916 — — 0.914 —
vce retroperitoneal 0.905 — — — —
vc omental — 0.883 — — 0.885
sc tailhead — 0.917 — — —
sc withers — 0.897 — — —
sc sternum — 0.896 — — —

Key Words: preadipocyte, mineralocorticoid receptor, dairy cow
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M208 The effects of a soybean and canola diet during pre-puber-
tal growth on dairy heifer fertility. M. B. Gordon*!, E. Thompson!,
T. Gowan?, D. Mosely?, J. A. Small?, and D. M. W. Barrett', 'Depart-
ment of Plant & Animal Science, Nova Scotia Agricultural College,
Truro, NS, Canada, *Atlantic Food & Horticulture Research Centre,
Agriculture & Agri-Food Canada, Truro, NS, Canada, 3AgraPoint,
Bible Hill, NS, Canada.

Dietary phytoestrogens (such as those in soybean) can have detrimental
influences on the rate of sexual maturation and reproductive physiology
of animals; however, the precise effect of phytoestrogens on reproduc-
tive function in dairy cattle has not been fully elucidated. This study
examined the effects of feeding a soybean (SOY) and canola (CAN) calf
starter diet during pre-pubertal development on the fertility of Holstein
dairy heifers. At 8 wk of age calves (n = 24) were randomly assigned
to receive CAN or SOY until 24 wk of age. Calves were fed approxi-
mately 1.5 kg/calf/day and ad libitum hay and water. At 24 wk of age
heifers were group housed and fed a TMR of grass and corn silage and
hay. At approximately 60 wk of age heifers were synchronized for Al
using Double Ovsynch (GnRH-PGF,,, 7 d-GnRH, 3 d followed 7 d
later by GnRH-PGF,,, 7 d-GnRH 48 h—AI 16 to 20 h). Blood samples
were collected on d —3, 0 (Al), 7, and 14 for progesterone (P,) analysis.
Transrectal ultrasonography was performed twice daily for 3 d, starting
24 h before Al, to determine timing of ovulation and ovulatory follicle
size and on d 42 for pregnancy diagnosis. Ovarian and hormone data
were analyzed using ANOVA; pregnancy rate (PR) was analyzed using
logistic regression. The timing of ovulation following the last GnRH
injection was not different (35.9 £ 2.6 h; P =0.39). However, 1 CAN
and 2 SOY heifers did not ovulate. The maximum ovulatory follicle
diameter was similar (15.3 = 0.5 mm; P = 0.58). The CAN treatment
had greater P, concentrations than the SOY on d =3 (4.9 + 0.5 ng/mL
vs. 2.7 £ 0.5 ng/mL; P = 0.003). There were no differences in P, con-
centrations ond 7 (2.3 £ 0.2 ng/mL P =0.42) or 14 (2.6 = 0.3 ng/mL;
P =0.20). Pregnancy rates were 66.7% vs. 41.7% (P = 0.62) for CAN
and SOY, respectively. Concentrations of P,ond =3 (P=0.10) and 7 (P
=0.09) tended to influence PR. In summary, there were no differences
between treatments for the timing of ovulation, ovulatory follicle size,
and post-Al P, concentrations. However, P, concentrations on the day
of PGF,, treatment of Ovsynch TAI tended to influence PR and on this
day CAN treatment had higher P4 concentrations.

Key Words: phytoestrogens, dairy heifers, fertility

M209 Reproduction in grazing dairy cows treated with 14-d
CIDR for presynchronization before a timed Al (TAI) compared
with AI after observed estrus. R. C. Escalante,* S. E. Poock, D. J.
Mathew, W. R. Martin, E. M. Newsom, S. A. Hamilton, K. G. Pohler,
and M. C. Lucy, University of Missouri, Columbia.

Progesterone-releasing devices (CIDR; Pfizer, New York, NY) inserted
for 14 d are used to presynchronize the estrous cycle for TAI in beef
heifers (14-d CIDR-PG program). The objective was to test a similar
program in dairy cows by measuring first service conception rates
(FSCR), pregnancy rates, and time to pregnancy compared with a control
(Al after observed estrus). Postpartum cows (Holstein, Jersey or cross-
bred; n = 1363) from 4 grazing dairy farms were assigned to one of 2
programs: 14dCIDR_TAI [TRT; CIDR in, 14 d, CIDR out, 19 d, PGF,,
(5 mL Lutalyse, Pfizer), 56 h, GnRH (2 mL Factrel, Pfizer), and then
16 h, TAI; n = 737] or control [Al after observed estrus; reproductive
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program with PGF,, (cycling cows) and CIDR (non-cycling cows) to
synchronize estrus with the start of the breeding season; n=626]. Body
condition (BCS; 1 to 5; thin to fat) was scored at trial start. The interval
from the start of breeding to first Al was shorter for TRT vs control (3.0
+0.2vs 53 +0.2d; P<0.001) but TRT cows had lesser FSCR than
control (48 vs 61%; P < 0.05). Farm affected (P < 0.002) FSCR (69,
50, 58, and 51% for farms 1 to 4) but there was no treatment by farm
interaction (P > 0.10). BCS affected FSCR (50, 55, and 62%; 2, 2.5,
and 3; P < 0.05). Cows that either calved the year before (carry-over)
or that calved early in the calving season had greater FSCR than cows
that calved later in the calving season (55, 61, and 42%, respectively; P
<0.001). The percentage of cows pregnant to Al (6 wk breeding season)
was similar for TRT and control (65 vs 70%; P> 0.10) but farm (81, 66,
69, and 62; P <0.01) and time of calving (70, 76, and 56%; carry-over,
carly, and late; P < 0.001) affected the percentage. Survival analyses
showed an initial advantage for TRT [more cows inseminated (P <
0.001) and more pregnancies achieved (P < 0.07) early in the breeding
season| that was not maintained over time. Conclusions were that the
14dCIDR_TAI program achieved acceptable FSCR (48%) and overall
6 wk pregnancy rates (65%) for a TAI but did not surpass a control pro-
gram that employed Al after observed estrus (61 and 70%; respectively).

Key Words: dairy, cow, timed Al

M210 Hormonal therapies on repeat breeder cows of a dairy
production unit of central Mexico (Aguascalientes State). F. Lugo-
Garcia, C. F. Arechiga,* A. Reyes-Gomez, R. R. Lozano, F. J. Escobar,
R. M. Rincon, J. I. Aguilera, and M. A. Lopez-Carlos, Universidad
Autonoma de Zacatecas, Zacatecas, Mexico.

The aim of this study was to determine the factors that influence the
reproductive efficiency of Holstein repeat-breeder cows (n = 320) in
response to 5 different protocols or treatments used in an intensive dairy
production unit at Aguascalientes State. Hormonal therapies were: 1)
control; 2) GnRH at d 5 post-Al; 3) hCG at d 5 post-Al; 4) GnRH at d
5 post Al + CIDR; 5) GnRH at d 11 post-Al. Data was recorded from
February to September 2011. Information obtained was analyzed by Chi-
squared using the SAS statistical package (SAS, 2006). Subsequently,
orthogonal contrasts were performed (control vs. hCG vs. GnRH). A
high incidence of repeat-breeder cows showed reduced conception
rates, which, in turn, compromise general reproductive performance of
the herd and it has economic and managemental implications such as
the genetc progress and replacement programs of the herd. Only 17%
of repeat breeder cows were diagnosed pregnant whereas 83% were
non-pregnant. Responses to all 5 hormonal therapies implemented were
considerably low. However, a GnRH injection 11 d post-insemination
presented higher pregnancy rates compared with the control group
(31 vs. 21%), or to other GnRH (15.7%) or hCG treatments (0%). In
conclusion, a GnRH injection 11 d post-insemination could be effective
increasing fertility of repeat breeder cows.

Key Words: dairy cows, reproduction, repeat breeder

M211  Effects of month of breeding on reproductive efficiency
of dairy cows inseminated with sexed or nonsexed semen in a hot
arid environment. E. Sepulveda*!, O. Angel-Garcia!, . M. Guillen',
C. A. Meza-Herrrera?, F. G. Veliz!, and M. Mellado', !Universidad
Autonoma Agraria Antonio Narro, Torreon, Coahuila, Mexico, 2Uni-
versidad Autonoma Chapingo-Unidad Regional Universitaria de
Zonas Aridas, Bermejillo, Durango, Mexico.

The objective of this study was to assess the effect of month of breed-
ing on reproduction performance of Holstein cows treated with rbST
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throughout lactation and inseminated with sexed or nonsexed semen
in a hot arid environment. Pregnancy per artificial insemination (P/Al;
62666 services over a 5-year period) both in nulliparous heifers (n =
20313) and cows (42353) from a large dairy herd in northern Mexico
(26° N) were evaluated with respect to month of Al. The GENMOD
procedure of SAS was implemented to assess the effect of month of
breeding on P/AIL Overall, P/AI with sex-sorted semen was greater (P
< 0.01) in heifers (41.6%) than cows (17.3%). P/Al for cows serviced
with conventional semen was 10 percent points higher (P < 0.01) in
January and December (31 vs 21) than cows serviced with sex-sorted
semen. While there was no difference in P/AI between the sex-sorted
sperm, and conventional semen in cows inseminated in June, P/Al
plummeted for both groups of cows at this time of the year (16 and
18%, respectively). What was observed in cows, P/Al was not different
between heifers serviced with sex-sorted or conventional semen during
the hottest months of the year (July to October). However, during the
coldest months of the year (January and February), P/AI was 10 per-
centage points greater (P < 0.01) in heifers serviced with conventional
semen than heifers serviced with sex-sorted semen. It was concluded that
in this hot-arid climate of northern Mexico breeding cows and heifers
during summer compromise the breeding success. This data also show
that the use of nonsexed semen resulted in meaningful advantages in
terms P/AI compared with sexed semen, however, this advantage was
reduced during extreme heat loads.

Key Words: nulliparous, sex-sorted, conventional

M212  Effects of follicular wave and progesterone concentration
during follicle growth on conceptus global gene expression in dairy
cows. R. S. Bisinotto*!, E. S. Ribeiro', L. F. Greco!, N. Martinez',
R. L. A. Cerri®, W. W. Thatcher!, and J. E. P. Santos', /University of
Florida, Gainesville, >University of British Columbia, Vancouver, BC,
Canada.

Effects of wave of the ovulatory follicle and progesterone (P4) concen-
tration during follicle growth on subsequent conceptus gene expression
were evaluated. Nonlactating Holstein cows received a timed artificial
insemination (AI) protocol (d-9 GnRH, d-2 and d-1 PGF,,, d0 GnRH
and Al, d1 Al) initiating either during proestrus or early diestrus.
The rationale was to induce ovulation of either a first (FW, n = 13)
or second wave follicle (SW, n = 12) at Al respectively. To evaluate
the effects of P4 during follicle development, a third group of cows
induced to ovulate first wave follicles received 3 intra-vaginal inserts
containing P4 inserted sequentially at 12, 24 and 48 h after the initial
GnRH (FWP4, n = 8). All inserts were removed on d-2. Cows were
killed on d17 after dO Al and uteri were flushed with PBS solution.
Recovered concepti mRNA was extracted and global gene expression
was evaluated using Affymetrix GeneChip Bovine Genome arrays.
Data analyzed using the MIXED procedure of JMP-Genomics/SAS.
Orthogonal contrasts were performed to determine the effects of P4
(FW vs. FWP4) and follicle wave (FW+FWP4 vs. SW). Differentially
expressed genes were selected if P < 0.05 and fold-difference >1.5.
Analyses identified 155 upregulated and 478 downregulated genes
in response to the ovulation of a FW compared with a SW follicle.
Upregulated genes were associated with 18 pathways from the Kyoto
Encyclopedia of Genes and Genomes (KEGG). Downregulated genes
are involved with a greater variety of biological processes (50 path-
ways), including several of those encompassing the upregulated tran-
scripts. Progesterone supplementation during growth of the FW follicle
induced upregulation of 73 genes from 13 pathways, including MAPK
(hsa04010) and Wnt signaling pathways (hsa04310), focal adhesion
(hsa04510) and regulation of cytoskeleton (hsa04810). Interestingly,
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P4 induced upregulation of TCF7 and EGFR in concepti. These genes
have been associated with endometrial cell proliferation and cancer in
humans; therefore, are potential candidates to mediate P4 maternal-
conceptus communication.

Key Words: embryo gene expression, progesterone, dairy cow

M213  Expression of CYP11A1, CYP17, and CYP19A1 in
granulosa cells, and determination of hormone levels in follicular
fluid from dominant follicles and follicular cysts in Holstein cows.
P. Hernandez-Briano, J. A. Grado-Ahuir,* E. Burrola-Barraza, R. M.
Villasefior Gonzalez, L. E. Escobedo-Morales, and S. A. Quintana-
Quintana, Facultad de Zootecnia y Ecologia, Universidad Autonoma
de Chihuahua, Chihuahua, Chihuahua, Meéxico.

Follicular cysts are a major cause of infertility in dairy cattle. The
objective was to assess the expression of genes coding for CYP11A1,
CYP17, and CYP19A1 in granulosa cells, and to measure the level
of IGF-1, 17-B estradiol (E,), and progesterone (P,) in follicular fluid
of dominant follicles and follicular cysts. We analyzed 17 dominant
follicles and 16 follicular cysts obtained from dairy cows slaughtered
in Chihuahua, México. Gene expression relative to GAPDH was
measured by real-time PCR using the comparative threshold cycle
method. The concentration of IGF-1, E, and P, was measured by
enzyme immunoassay. The experiment was conducted using a com-
pletely randomized design, with the fixed effect of follicle (cystic or
dominant). We also studied the correlation among gene expression,
follicle diameter and hormone levels. There were no differences
(P > 0.05) between follicular cysts and dominant follicles for the
expression of CYPI1A1 (3.51 £ 0.25 vs 3.42 +£ 0.26), CYP17 (1.88
+0.26 vs 1.84 £0.29), CYP19A1 (4.07 £ 0.36 vs 3.37 + 0.42), and
the concentration of E, and P, (1142.00 £ 1.82 vs 1384.65 + 1.82, and
23.40+1.45 vs 13.10 + 1.45 ng/mL, respectively). The concentration
of IGF-1 was higher (P < 0.05) in follicular cysts compared with
dominant follicles (132.78 + 1.88 vs 78.21 + 1.88 ng/mL). We found
significant correlations (P < 0.05) between the expression level of
CYP11A1 with CYP17 and CYP19AT1 (0.57 and 0.73, respectively)
in dominant follicles. There was a negative correlation (P < 0.05)
between IGF-1 and CYP11A1 expression (—0.69), and CYP11A1
and follicle diameter (—0.60) in follicular cysts. Level of expression
for CYP19A1 was positively correlated to E, concentration in both
follicular cysts and dominant follicles (0.93 and 0.88 respectively).
Cystic follicles show greater concentration of IGF-1, which is nega-
tively related to CYPI1AL.

Key Words: follicular cyst, gene expression, IGF-1

M214 Comparison of dry matter intake and somatotropic axis
components of Holstein and crossbred dairy cows. L. G. D. Men-
donga*!, N. B. Litherland?, M. C. Lucy?, D. H. Keisler’, and R. C.
Chebel!, Department of Veterinary Population Medicine, University
of Minnesota, Saint Paul, ?Department of Animal Science, University
of Minnesota, Saint Paul, *Division of Animal Sciences, University of
Missouri, Columbia.

Objectives of the study were to compare dry matter intake (DMI),
somatotropic axis components, plasma cortisol (COR), and leptin (LEP)
concentrations of Holstein (HO) and Montbéliarde sired crossbred
(MS) cows. Cows were enrolled in the study 45 d before calving (d
—45) and followed until d 90. Daily DMI was measured from d —45
to 45. Liver was biopsied on d —14, 7, 14, and 28 to determine mRNA
expression of growth hormone receptor (GHR) 1A, insulin-like growth
factor-I (L-IGF1), and insulin receptor b (IRB). Plasma concentrations
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of growth hormone (GH), insulin-like growth factor-I (IGF1), insulin
(INS), and LEP were determined ond =7, 1, 7, 14, 21, 42, and 56 and
that of COR was determined on d —14, =7, 1, 7, 14, 21, and 42. Data
were analyzed by ANOVA for repeated measures. Breed tended (P =
0.08) to be associated with DMI from d —45 to 45 (HO=16.5 + 0.7kg/d
vs MS = 14.9 + 0.6kg/d) and DMI expressed as percentage of body
weight (DMIBW) tended (P = 0.10) to be affected by the interaction
between breed and day because among HO cows DMIBW on d —15
and —1 were 1.89 + 0.12% and 1.43 + 0.14%, respectively, and among
MS cows DMIBW on d —15 and —1 were 1.51 + 0.10% and 1.41 +
0.11%, respectively. There were no associations between breed and
expression of GHR1A (P = 0.83), L-IGF1 (P = 0.70), and IRB (P =
0.68) mRNA. The interaction between breed and day was (P = 0.02)
associated with expression of IRB mRNA because among HO cows
IRB expression was (P < 0.05) greater on d 7 compared with d 28 and
on d 14 compared with d —14 and 28 but no changes in IRB expression
were observed among MS cows. There were no associations between
breed and concentrations of IGF1 (55.4 = 1.7ng/mL; P = 0.81), INS
(65.2+0.7ng/mL; P =0.69) and LEP (2.8 + 0.2ng/mL; P = 0.30), but
HO cows had (P < 0.01) greater concentrations of GH (7.4 + 0.4 vs
5.1 £ 0.4 ng/mL) and cortisol (9.4 £ 0.8 vs 7.1 + 0.8ng/mL) than MS
cows. The greater decrease in prepartum DMI for HO cows may have
caused the increased levels of GH and COR. The similar IGF1 concen-
tration among HO and MS cows, despite HO cows having greater GH
concentration and similar expression of GHIRA mRNA to MS cows,
may suggest a more pronounced decoupling of the somatotropic axis
in purebred HO cows.

Key Words: transition cow, somatotropic axis, crossbreeding

M215  Effect of subclinical mastitis and postpartum uterine
disease on expression of estrous behavior in cows. Y. Lavon', M.
Kaim?, G. Leitner®, H. Voet*, and D. Wolfenson**, ‘Israel Cattle
Breeders Association, Caesarea, Israel, *Agricultural Research Orga-
nization, Bet-Dagan, Israel, 3The Veterinary Institute, Bet Dagan,
Israel, *Faculty of Agriculture, Food and Environment, The Hebrew
University, Rehovot, Israel.

The objective of this study was to determine the effect of mammary
and uterine diseases on manifestation of estrus in cows. Cows (n =
1247) from 50 to 130 d of lactation, in the summer and winter, were
synchronized with 2 PGF,, injections administered 14 d apart (before
Ist Al); 36 h after the 2nd injection, cows were checked for estrus 4
times daily for 6 d. Uterine diseases were recorded during the first
week postpartum. Cows were sorted to uninfected control or chronic
(most likely subclinical) mastitic cows by somatic cell count in the
monthly milk samples taken before and after 2nd PGF,, injection.
Body condition score difference (BCS-diff) between calving and 2nd
PGF,, injection, and milk yield were recorded. Factors relevant to
manifestation of estrus were selected by stepwise logistic regression.
As some interactions were detected, separate logistic regressions
were performed by season and parity. In the winter, the percentage of
cows not expressing estrus increased, compared with controls (26.6
vs. 12.6%; odds ratio [OR] 2.4, P < 0.002), in multiparous cows with
uterine diseases. Similarly, a high BCS-diff tended to increase the rate
of cows not expressing estrus (21.3 vs. 12.1%; OR 1.93, P < 0.06).
In primiparous cows, subclinical mastitis as well as high milk yield
increased the percentage of cows not expressing estrus (34.7 vs.14.3%;
OR 3.4, P<0.02, and 24.1 vs. 9.4%; OR 3.2, P < 0.03, respectively).
In the summer, an increased percentage of cows not expressing estrus
(24.2 vs. 16.9%; OR 1.7, P < 0.05) was recorded in multiparous cows
with high BCS-diff. In primiparous cows, a subclinical mastitis by
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uterine disease interaction was detected, showing a higher rate of cows
not expressing estrus (41.4 vs. 17.2%; OR 3.9, P < 0.05). Results
indicate a higher risk for not expressing estrus, which is parity- and
season-dependent, in cows with subclinical mastitis and postpartum
uterine diseases. The above findings could result in increased days
open in dairy herds, and could be associated with disease induction of
anestrus, or with disruption of the endocrine process associated with
expression of estrous behavior.

Key Words: estrus, mastitis, cows

M216 Dietary protein:carbohydrate ratio affects glucose tol-
erance and oxidation in pregnant gilts. C. C. Metges,* S. Gors, I.
Lang, K.-P. Briissow, C. Rehfeldt, and W. Otten, Leibniz Institute for
Farm Animal Biology (FBN), Dummerstorf, Germany.

Low as well as high dietary protein:carbohydrate ratios during preg-
nancy cause changes of maternal metabolism and body composition,
and intrauterine growth restriction (IUGR) in the pig (Rehfeldt et al.,
J Anim Sci 2011,189:329-341; Metges et al., PLoS ONE 2012, in
press). We performed intravenous glucose tolerance tests (IVGTT)
with labeled glucose to further characterize maternal constraints of
glucose metabolism in late pregnant gilts. Twenty-seven German
Landrace gilts were fed diets with low (6.5%, L), adequate (12%,
A), or high (30%, H) protein levels (n = 9/group) made isoenergetic
by adjusted carbohydrate content throughout pregnancy. Gilts were
fitted with jugular catheters and an IVGTT was performed on d 90
of pregnancy. After overnight fast 0.5 g/kg BW glucose and 0.5
mg/kg UC-glucose were administered i.v. Blood samples were
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analyzed for plasma glucose (GLC), insulin (INS), glucagon (GCG)
concentrations, and U'3C-glucose and blood '*CO, enrichments by
mass spectrometry. Areas under curve (AUC) and cumulative 13CO,
appearance in blood ('*CO,cum) were calculated. Diet effects were
evaluated by PROC MIXED of SAS. L gilts had a lower BW as well
as a lesser basal INS concentration and INS-AUC than controls,
whereas H gilts showed a higher basal GCG level and GLC-AUC
(Table 1). In H gilts lower '*CO,cum suggested a lower GLC oxida-
tion (Table 1). Apparently higher and lower INS sensitivity in L and
H, respectively, might be explained by lower pancreatic INS secre-
tion caused by protein deficiency, and reduced GLC oxidation due to
GLC sparing, respectively. Thus, L and H diets might cause altered
feto-maternal glucose interaction possibly associated to the observed
offspring IUGR in these groups. Supported by Deutsche Forschun-
gsgemeinschaft ME1420/8—1.

Table 1. Body weight and glucose metabolism analyzed by IVGTT in pregnant
gilts fed L, A, or H diet throughout pregnancy

Diet
Ttem L A H P-value
BW, kg 1742 196° 1970 0.017
GLCyysas mmol/L 5 5 5 0.970
INS, 4a1, LU/mL 72 11° gab 0.077
GCGyea, ng/L 442 467 65° 0.013
GLC-AUC, mmol/L x min 1342 136% 167° 0.001
INS-AUC, pU/mL x min 7242 1336° 10352 0.021
13CO,cum, APE x min 0.176* 0.165% 0.128 0.012

Key Words: high protein, glucose, pregnancy
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M217 Measuring dry matter of corn silage, haylage, and TMR
samples with a food dehydrator. R. J. Norell*!, C. M. Matuk?, S.
Hines?, M. Chahine?, M. de Haro Marti®, and S. C. Parkinson*, Uni-
versity of Idaho, Idaho Falls, *University of Idaho, Twin Falls, 3Uni-
versity of Idaho, Gooding, *University of Idaho, Preston.

Quality control procedures for TMR feeding require on-farm measure-
ment of dry matter for ensiled forages and prepared TMRs. Current
on-farm tests require operator attentiveness during the drying process
and moderate laboratory skills. In this study, we compared dry matter
determinations with a food dehydrator (DEHY) against a laboratory oven
(OVEN). The dehydrators were 500 Watt, Nesco brand, FD-60 with 4
trays and each tray had a fruit roll-up sheet. Temperature settings were
68 C for DEHY and 55 C for OVEN. In part 1, 4 dehydrators with 4 trays
each were utilized. Single corn silage, haylage, and TMR samples were
split into 16 subsamples for dry matter determination. Each feedstuff
was run separately with 100g of each subsample placed on an individual
tray. Tray weights were collected at 0, 2, 4, 6, and 8 h. Sample weights
were stabilized at the 4 or 6 h weighing period. Data were analyzed as
a randomized block design with repeated measures on the tray posi-
tion. Dry matter did not differ between tray position for corn silage (P
=0.15), haylage (P =0.52), and TMR (P = 0.07). In part 2, unique lots
of corn silage, haylage, and TMR (12 each) were collected and split
into 4 subsamples. Dry matter determinations were made in groups of 4
lots for each feedstuff and each lot was replicated 4 times (once in each
dehydrator and once within each tray position). Dehydrator tray weights
were collected at 0, 2, 4, 6, and 8 h. Oven dry matter determinations were
collected after 24 h. Means were calculated from the 4 replicates and then
used to compare OVEN versus DEHY measurements at 8 h with paired
t-tests. Mean difference (OVEN-DEHY), SE;s, and significance were:
+1.11 £ 0.16%, P < 0.001; +0.84 £ 0.30%, P = 0.02; +0.65 + 0.16%,
P <0.001 for corn silage, haylage, and TMR, respectively. OVEN dry
matter contents were slightly higher than DEHY, possibly due to greater
volatilization of VFA’s or other compounds with the dehydrators. Sample
dry matters were mostly stable after a 4 h drying time. We conclude that
food dehydrators with fruit roll-up trays are an effective, reliable tool
for on-farm determination of dry matter.

Key Words: on-farm testing, food dehydrator, dry matter

M218 Determining surface area of exposed silage on California
dairy farms. D. Meyer!, P. H. Robinson!, P. L. Price!, R. Rauch!, and
1. M. Heguy*?, 'University of California, Davis, *University of Cali-
fornia Cooperative Extension, Modesto.

Ensiled forages (i.e., silage) are a key ingredient in California dairy
rations, but they are also emitters of volatile organic compounds (VOC).
Our objective was to evaluate silage structures (pile, bunker, drive-over)
on California dairy farms to determine the number of structures simul-
taneously utilized per farm, as well as the exposed silage surface area
of each structure. The San Joaquin Valley Air Pollution Control District
(SJIVAPCD) had proposed a VOC emission mitigation to restrict exposed
surface area of silages to 199.7 m? if only one structure was open, or 399.5
m? if more than one structure was open, per dairy farm. Forages preserved
in plastic bags were not examined because they are exempt from the
SJVAPCD calculation of surface area exposure. Silage structures on 20
dairy farms were evaluated. Exposed silage surface area was determined
by identifying geometric features, making appropriate measurements and
calculating surface area. Number of cattle in each age group was obtained
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for most farms. An animal feed unit equivalent (AFU) calculation assumed
coefficients for each animal group as: 1.0, lactating cows; 0.9, dry cows;
0.7, heifers 15 to 24 mo of age; 0.5, heifers 7 to 14 mo of age; and 0.2,
heifers 4 to 6 mo of age. The silage structures consisted of winter cereal,
corn and alfalfa. The number of structures open per farm was 2.2 (SD =
0.9) with a maximum of 4. All farms with only 1 silage surface exposed
(n = 4) met the SIVAPCD surface area requirement, but 5 of 16 farms
which had more than one exposed silage surface did not. Exposed silage
surface area per farm was 27.7 to 738.2 m?. Exposed surface area (m?)/
AFU was 0.01 to 0.28 with 4 of 16 farms having values > 0.10. Total
AFU and exposed silage surface areas within farm did not correlate with
exposed silage surface area (- = 0.32), suggesting that AFU is not a sub-
stantive factor in the amount of exposed silage surface area needed at silage
feedout. The variation in exposed surface area (m?)/AFU among farms
suggests opportunities to develop and implement management practices to
reduce exposed silage surface area on commercial California dairy farms.

Key Words: silage, volatile organic compounds , regulations

M219 Comparison of two methods of collecting calf birth-
weights (BW) in dairy calves. N. M. Long* and J. F. Smith, Depart-
ment of Animal Sciences, University of Arizona, Tucson.

The collection of calf BW in dairies in the US is not a common practice.
Calf BW was collected on 3 dairies (2 Holstein and 1 Jersey herd) over a 6
week period. All calves BW were collected less than 2 h after birth. A total
of 872 calves were weighed by both a spring scale (SP; Rubbermade Co.,
Huntersville, NC) and also a hooftape (HT, Calfscale BW Tape, Nasco, Fort
Atkinson, WT) with both weights and sex recorded. The Proc GLM (SAS
Institute Inc., Cary, NC) was used to estimate LS means for SP BW with
sex of calf and also dairy. Calf SP vs HT BW was compared using the Proc
Reg of SAS. Calf BW was also broken down into increments and SP vs HT
BW were compared utilizing #-test. Bull calves had a heavier (P < 0.001)
BW (kg) compared with heifer calves (36.7+0.4,n=450vs 34.6 +0.4,n=
422, respectively). Dairy in which calves were born had a significant effect
(P<0.001) on calf BW (kg) (Dairy 1: 36.8 + 0.4, n=204; Dairy 2: 39.5 +
0.2, n=463; Dairy 3: 25.9 £ 0.4, n=205). When SP calf BW was linearly
regressed by HT BW there was a significant relationship (P <0.01) with a
R2 value 0f 0.91. The breakdown of calf BW and comparison of SPand HT
BW are shown in Table 1. For calves less than 31.3 kg, the HF overestimated
(P<0.001) calf BW compared with SP. However, for calves that weighted
between 31.3 to 44.9 kg there was no difference (P> 0.104) between SP and
HT BW. For calves heavier than 44.9 kg, HT underestimated (P = 0.022)
BW compared with SP. Collection of calf BW by SP or HF appears to be
comparable for most calves, since most calves weigh between 31 to 45 kg,
but caution should be utilized for light or heavy BW calves.

Table 1. Comparison of spring scale and hoof tape on birthweight determina-
tion (mean + SEM)

BW, kg n Scale Tape P-value
<272 148 23.2+0.2 24.6+0.3 <0.001
27.2-31.3 95 28.9+0.2 29.7+0.2 <0.001
31.3-35.8 135 33.8+0.1 34.0+0.1 0.217
35.8-40.4 242 38.0+0.1 37.8+0.1 0.133
40.4-44.9 165 424 +0.1 422402 0.104
>449 87 474403 46.5+0.4 0.022

Key Words: dairy calves, birthweight, hoof circumference tape
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M220  Assessing among-farm variability in heifer body weights.
G.B.Bond*!'2, M. A. G. von Keyserlingk!, N. Chapinal', E. A. Pajor?,
and D. M. Weary!, !University of British Columbia, Vancouver, BC,
Canada, *University of Calgary, Calgary, AB, Canada.

Raising healthy young stock to be productive cows is crucial to a dairy
farm, but indicators of successful heifer rearing, including weight gains,
are rarely measured. Our aim was to describe the variation in growth of
Holstein heifers reared on dairy farms in the lower Fraser Valley region
of British Columbia. Data were collected by the same individual on 33
farms, all using the Dairy Herd Improvement (DHI) recording system
and with a minimum milking herd of 100 cows. Farms were visited
between June 2010 and October 2010. Heart girth circumference was
measured for all heifers aged 12 to 17 mo (n = 560) and these values
were converted to estimate body weight (BW). Birth dates were also
recorded. Data were analyzed through a simple linear regression analysis
resulting in a line equation of BW (kg) = 112.9 + 5.1* (age in weeks)
(R2=0.35). Residuals derived from this regression were averaged across
heifers within each farm; these farm averages ranged from —53.8 to 71.5
kg. We tested the effects of a range of farm level descriptors (includ-
ing weaning method, time between weaning and moving to a new pen,
size of the heifer group, frequency of regrouping heifers, times per day
heifers were provided fresh feed) but only one variable was able to
account for among-farm variation in residual weights; average weight
gain during the pre-weaning phase (i.e., calves 0 to 2 mo of age; residual
gains measured as described above for heifers). Residual weights of
heifers increased with gains of the pre-weaned calves (line equation:
Residual Heifer BW (kg) = —1.50 +2.99* Residual Calf BW (kg); R*> =
0.39). These results show considerable among-farm variation in heifer
weight gains, indicating that some farms are doing well while others
could improve performance. Farms able to rear faster growing heifers
were also rearing faster growing calves, suggesting that management
of milk-fed calves is especially important.

Key Words: calf growth, milk feeding, welfare

M221  The effects of increased space allowance on dairy calf
performance, behavior, and respiratory antibody production. M.
S. Calvo*!, L. E. Hulbert!, A. Louie?, L. J. Gershwin?, K. E. Pinker-
ton*, K. C. Klasing!, C. B. Tucker!, and F. M. Mitloehner!, 'Depart-
ment of Animal Science, University of California, Davis, *School of
Veterinary Medicine, University of California, Davis, 3Department of
Pathology, Microbiology and Immunology, School of Veterinary Medi-
cine, University of California, Davis, *Department of Anatomy, Physi-
ology, and Cell Biology, School of Veterinary Medicine; Center for
Health and the Environment,; University of California, Davis.

California dairy calves are typically raised individually in wooden
hutches with a space allowance of 1.23 m?/head. Because manage-
ment and housing of livestock continues to be an important issue to
both consumers and producers, the objective of the following research
was to modify current calf housing systems to investigate the possible
benefits of increasing space allowance. The 3 housing treatments were:
1) conventional housing (SML; 1.23 m%*head; n = 18), 2) 1.5 x SML
(MED; 1.85 m%*head; n = 19), or 3) 3 x SML (LRG; 3.71 m*/head; n =
20). Milk and starter intake were recorded daily and BW were measured
ond0, 20,45, 73, and 87. Visual health assessment scores were recorded
daily and behavior loggers were utilized on 21-31, 4656, and 74-84 d
to assess the effects of treatments on health and resting behavior over
the 87 d study period. In a sub-experiment, healthy calves from each
treatment (n=6, SML; n=8, MED; n= "7, LRG) were sensitized (subQ)
and challenged (aerosolized) with Ovalbumin (OVA) at age 76 £+ 0.5
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d. Broncho-alveolar lavage fluid (BALF) was collected at age 80 + 0.5
d and was analyzed for OVA-specific IgG, IgG1, IgA, and IgE. Calves
in MED and LRG had greater body weights and average daily gains
by 45 d of age (P < 0.05). A greater percentage of days with clean hide
scores were observed in LRG calves (P < 0.05). Although there were
no differences across treatments in clinical symptoms of respiratory
illness, MED calves had less BALF OVA-IgE compared with SML and
LRG (P < 0.05). As SML and MED calves grew, they spent less time
in the standing-position (P < 0.05), but LRG calf standing time stayed
the same (P > 0.10). Early in life (age 21-23 d), all calves spent 16.6 +
0.31 h/d in resting-position (P> 0.10). Calves in SML and MED hutches
increased resting time as they aged (4749, 74-76 d; P < 0.05), but
LRG calfresting time did not change over time. Although maximizing
space allowance in wooden hutches provides more room for calves, a
moderate increase in space allowance may be more beneficial to calf
performance, resting time, and respiratory antibodies.

Key Words: bovine, performance, behavior

M222  Growth measurements of organically raised dairy steers
compared with conventionally raised dairy steers. E. A. Bjorklund*
and B. J. Heins, University of Minnesota, West Central Research and
Outreach Center, Morris

Bull calves (n = 50) were used to compare growth measurements of
conventional and organic dairy steers. Calves were assigned to one
of 3 groups at birth: conventional (CONV, n = 16), organic (ORG, n
= 17), and organic-grass only (GRASS, n = 17), and were born at the
University of Minnesota West Central Research and Outreach Center,
Morris from March to May 2011. Breed groups of calves were: Holstein
(n=10), Holsteins (n = 11) maintained at 1964 breed average level, and
crossbreds (n=29) comprised of Holstein, Swedish Red, Montbéliarde,
and Jersey. The CONV steers were fed a diet of 80% concentrate and
20% roughage and received steroidal implants. The ORG steers were
fed a diet of organic corn, organic corn silage, and at least 30% of
their diet consisted of organic pasture during the grazing season. The
GRASS steers grazed pasture during the grazing season and were fed
high quality hay or hay silage during the non-grazing season. Diets fed
were recorded daily with herd management software. Body weight was
recorded at birth, weaning, and monthly. Hip height, heart girth and
body condition score were measured at weaning and monthly thereafter.
Analysis was with PROC GLM of SAS, and independent variables for
statistical analysis were the fixed effects of steer group and breed group.
For the first 9 mo of age, steer performance was: total gain (kg), CONV
(324), ORG (227), GRASS (146), (P < 0.01), and average daily gain
(kg/d); CONV (1.12), ORG (0.79), and GRASS (0.51), (P<0.01). From
weaning (90 d) to 9 mo of age, performance was: total gain (kg) CONV
(255), ORG (157), and GRASS (89) (P <0.01), and average daily gain
(kg/d), CONV (1.31), ORG (0.81), and GRASS (0.46), (P <0.01). Hip
height gain (cm) (CONV, 21.8; ORG, 15.1; GRASS, 6.7) and heart girth
gain (cm) (CONYV, 39.0; ORG, 21.5; GRASS, 14.2) from weaning was
different (P < 0.01) for all steer groups. Furthermore, body condition
score was different (P < 0.01) for all steer groups (CONV, 3.96; ORG,
3.40; GRASS, 3.01). No significant differences were found for breed
groups for growth measurements.

Key Words: organic, grass-fed, dairy steers
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M223  Associations between herd-level feeding management
practices, feed sorting, and milk production in freestall dairy farms.
A. D. Sova*!, S. J. LeBlanc?, B. W. McBride?, and T. J. DeVries!,
'Dept. of Animal and Poultry Science, University of Guelph, Kemp-
tville Campus, Kemptville, ON, Canada, *Dept. of Population Medi-
cine, University of Guelph, Guelph, ON, Canada, *Dept. of Animal and
Poultry Science, University of Guelph, Guelph, ON, Canada.

Challenges associated with group housed dairy cows include within-
herd variability in nutrient consumption and milk production, which
may be related to feeding management. The objective of this study was
to examine the association of herd-level feeding management factors,
feed sorting, and milk production. Ten free-stall herds, with average
lactating herd size of 106 + 26 cows, feeding TMR were studied for 7
consecutive days. Milk production parameters, including yield, fat, and
protein, were recorded through a DHI test occurring + 3 d of the study.
Assurvey of feeding management practices and barn characteristics was
administered on each farm. Amount of feed offered and refused was
recorded and sampled daily to assess DM and particle size distribution.
The particle separator had 3 screens (19, 8, 1.18 mm) and a bottom
pan, resulting in 4 fractions (long, medium, short, fine). Sorting was
calculated as the actual intake of each particle fraction expressed as a
% of its predicted intake. Sorting values > 100% indicate selection for,
while values < 100% indicate sorting against. Data were summarized
across each 7-d period for each farm and analyzed in multivariable
mixed-effect regression models. Categorical variables included in the
models were milking frequency (MF; 0 = 2x/d; 1 = 3x/d) and feeding
frequency (FF; 0 = 1x/d; 1 = > 2x/d). Greater milk yield was associ-
ated (P < 0.04) with herds of lower average DIM, which milked 3x/d
and fed > 2x/d; milk yield (kg/d) = —0.06(SE = 0.02) x DIM + 3.5(SE
=1.2) x MF + 3.0(SE = 1.1) x FF + 40.8(SE = 3.2). Greater DMI was
associated (P < 0.02) with herds of greater average parity, which fed >
2x/d; DMI (kg/d) = 6.5(SE = 1.9) x parity +4.1(SE=1.1) x FF + 7.4(SE
=4.4). Higher milk fat % and less sorting against long ration particles
were associated (P < 0.03) with herds of greater average DIM, which
fed > 2x/d; milk fat (%) = 0.005(SE = 0.001) x DIM + 0.3(SE = 0.1)
x FF + 2.6(SE = 0.3); sorting of long particles (%) = 0.07(SE = 0.02)
x DIM +4.7(SE = 1.3) x FF + 81.0(SE = 3.0). The results suggest that
herd-level feeding management practices to promote feed access, such
as increased feeding frequency, may be used to improve DMI, reduce
sorting, and improve milk yield and fat percentage.

Key Words: feeding management, sorting, milk production

M224  Comparison of the effects of conductive cooling to fan
cooling on lactating dairy cattle. R. B. Thornton*!, W. A. Greene!,
J. Bruer?, and T. Steele?, ! The Ohio State University, Wooster, >’Conco
Technologies, Chandler, AZ.

The objective of this study was to compare physiological effects of
conductive cooling (COND) to fan cooling (FANS) on lactating dairy
cattle for 12 wk during the summer (June—August) of 2011 in north-
west Ohio. Cows, milked 3x/day, were housed in a sand-bedded 6-row
barn configuration with 122 cm fans at 12.2 m intervals over the feed
aisle and free-stalls, programmed to operate at temperatures above
15.6°C. Seventy cows were paired for parity, DIM, and milk yield.
Thirty-five cattle were housed in one section of the barn where fans
were disabled and heat exchangers were buried 30.5 cm below the bed
in the 33 freestalls (COND). Well water (12.5 to 18.1°C) was pumped
through the heat exchangers. The other (paired) 35 cows were a part of
an 114-cow group that had 107 freestalls with operating fans (FANS).
Milk weights, milk components, and SCC were recorded for the paired
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cows. At the start of the trial, COND and FANS cows had similar (P
> 0.05) least squares means (LSM) for average daily energy-corrected
milk (ECM) weights (43.0 £ 1.5 vs. 42.8 + 1.5 kg) and SCC (28,030
+ 4,416 vs. 23,969 + 4,485 cells/mL). The percent of cows resting in
each group was observed weekly at approximately 1100. Midday rectal
temperatures and respiratory rates were randomly measured weekly
on 15 cows in each housing group. Hourly ambient temperature and
humidity measurements were recorded and thermal-humidity indexes
(THI) were calculated throughout the trial. Daily average THI ranged
from 62.4 to 81.7. COND and FANS cows had similar (P > 0.05) LSM
for average daily ECM (37.8 + 0.8 vs. 37.7 = 0.8 kg) and SCC (36,626
+23,244 vs. 87,772 £ 23,191 cells/mL) during the 12 wk trial, although
SCC tended to be higher for the FANS group from wk 8 to 12. There was
no difference (P > 0.05) in LSM for average percent of cows observed
resting between the COND (50.3) and FANS (50.6) groups. COND and
FANS cows had similar (P> 0.05) LSM for average rectal temperatures
(38.7 vs. 38.6°C) and respiratory rates (67.8 vs. 67.6/min). In general,
there were no differences observed between the 2 methods of cooling
lactating dairy cattle.

Key Words: cow cooling, heat stress

M225  Effect of FlipFan cooling system on lactating dairy cattle
performance in an open dry-lot commercial dairy in a sub-tropi-
cal environment in central Texas. J. A. Hernandez-Rivera*2, F. D.
Alvarez-Valenzuela?, U. Macias-Cruz?, L. Avendano-Reyes?, and T. R.
Bilby!, 'Texas AgriLife Research and Extension Service, Texas A&M
System, Stephenville, *Instituto de Ciencias Agricolas, Universidad
Autonoma de Baja California, Ejido Nuevo Leon, Valle de Mexicali,
Mexico.

Heat stress negatively affects dairy cattle performance, thus adequate
cooling strategies are needed. Objective of the current study was to
evaluate the effect of a new cooling system on production and physi-
ological parameters during a 4 d period in summer. Twenty-four mul-
tiparous cows balanced for DIM, parity, and daily milk production were
assigned to 1 of 3 treatments: H (control Holstein group with shade
only; n = 8); FF-H (Holstein cows cooled with Flip Fan cooling system
plus shade; n = 8), and JxH (control Jersey x Holstein crossbred group
with shade only; n = 8). All groups were cooled before milking at 1100
and 2300 h with sprinklers and fans in the holding pen. The cooling
system (Schaefer FlipFan) was placed on the south edge under the shade
approximately 4 m from the ground, and consisted of 33 fans, that could
rotate 180° and high pressure misters fixed to the front of the fans which
followed the movement of the shade. The FlipFan system ran continu-
ously throughout the duration of the study. Skin temperatures (ST) of
the hip region (30.2 vs. 32.0 and 33.1°C), right flank (30.6 vs. 32.6 and
33.1°C), udder (31.3 vs. 32.7 and 33.4°C) and head (28.5 vs. 30.2 and
31.9°C) in the morning were lower (P < 0.05) in FF-H versus H and
JxH cows, respectively. During the afternoon, ST of the hip, right flank,
udder, and head were lower (P < 0.05) in FF-H cows (34.9, 34.7, 35.1
and 33.6°C, respectively) compared with H (38.5, 38.3, 38.8 and 39.3°C,
respectively) and JxH (37.2,37.2,37.9 and 38.2°C, respectively). During
the morning and afternoon, the respiration rate per minute (rpm) in H
(74 and 111 rpm) and JxH (84 and 112 rpm) groups were greater (P <
0.05) than in FF-H (61 and 88 rpm) group. In addition, H group core
body temperature peaked at 40.9°C, whereas both JxH and FF-H groups
were lower and peaked at 40.5 and 40.0°C, respectively. The FlipFan
cooling system reduced heat stress effects by reducing ST, respiration
rate and core body temperature in lactating Holstein dairy cattle.

Key Words: dairy cow, heat stress, cooling
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M226  Correlation between invasive methods for recording
physiological parameters and infrared thermography in calves.
P. A. B. Mac-Lean!, H. Savastano Junior!, L. C. Roma Junior*2, S.
Correa!, C. N. Barra!, C. G. Titto!, and C. E. L. Oliveira!, ' University
of Sao Paulo, Pirassununga, Sao Paulo State, Brazil, >APTA Centro
Leste, Ribeirao Preto, Sao Paulo State, Brazil.

Evaluation of physiological parameters such as temperature have been
used as indicators of heat stress. Human intervention and proper restraint
are usually necessary to measure these physiological parameters;
therefore, the development of a tool that avoids interference would be
desirable. The objective of this study was to compare measurement of
physiological parameters (traditional method) with infrared thermog-
raphy (non-invasive method). Twenty Jersey and crossbred suckling
calves were used in the study for a period of 5 d with an interval of 6
h between each measurement, totaling 400 measurements per variable.
Variables analyzed were rectal temperature, ear temperature, coat surface
temperature, in addition to infrared thermography (IRT) of auricular,
dorsal and caudal regions. A randomized block design balanced for sex
and breed was used. Data were analyzed using the Proc GLM, Proc Corr
and Proc Reg of SAS. The correlations between IRT and coat surface
temperature, ear temperature and caudal region temperature were 0.88,
0.86 and 0.75, respectively. Ear temperature by IRT showed the best
correlation with traditional method for rectal temperature (0.69; P <
0.001). Thus, the regression for other physiological parameters used
car temperature recorded by IRT as the dependent variable. The coef-
ficients of determination provided with regression were 0.53, 0.73, 0.62
and 0.47 for coat surface temperature, ear temperature, caudal region
temperature and rectal temperature, respectively. It appears from these
results that infrared thermography could be used to estimate physiologi-
cal indicators of heat stress with minimal interference. Financial support
by FAPESP, process 10/07978-8.

Key Words: physiological variables, thermoregulation, thermal imaging

M227  Agreement between reticular and vaginal measurement
of core temperature in dairy cattle. J. A. Small'?, R. Hayman?, T.
Rudderham?, A. Fredeen?, and W. Webster*3, Agriculture and Agri-
Food Canada, Truro, NS, Canada, >’Nova Scotia Agricultural College,
Truro, NS, Canada, *DVM Systems LLC, Denver, CO.

Agreement between reticular and vaginal measurements of core tem-
perature (Tc) in dairy cattle was determined using fistulated lactating
dairy cattle (n =4) in good body condition (BCS 2.5 to 3.0) A prototype
hand-held reader was used to capture reticulo-rumen temperatures (Trr)
from passive transponder boluses containing thermistors that were
placed in the reticulum (DVM Systems, LLC, Denver CO). A digital
thermometer was used to determine vaginal temperatures (Tv). Cattle
were offered 68 L of either warm (39°C) or cold (12°C) fresh drinking
water at 0600 and 1700, in a crossover design. Starting at 0420 and
1517, Tc were taken at intervals relative to free water intake (FWI)
—105, =90 (before milking) —60, =45 (milking), =30, —15 (after milk-
ing), 05, 10 (FWI) and 15, 30, 45, 60, 75, 90 min (post-FWI). Cattle
were housed in tie-stalls exposed to barn lights from 0400 to 1800 and
natural light, full-fed a total mixed ration (33% dry matter) offered at
0530, 0830, 1030, 1400, and moved to an exercise yard from 0730 to
0830. The barn temperature-humidity index ranged from 45 to 51. To
determine agreement between Tv and Trr the average of the 3 previous
Tc were deemed the baseline to calculate the deviation of the current
value from baseline. Agreement between Trr and Tv was fair overall
observations (kappa = 0.23; P < 0.01; n = 333), moderate before FWI
(kappa = 0.57; P <0.01; n = 96), and substantial when measurements
were taken before FWI in the morning (kappa = 0.71; P <0.01 n=56)
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and fair (0.37; P=0.02) in the afternoon. The predicted change in Trr at
each time after FWI was dependent upon FWI temperature and volume.
Predicted Trr decreased —4 to —9°C at 10 min after drinking 2 to 70 L
of cold water and regardless of volume remained 3°C below baseline
after 60 min. The predicted change in Tv at each time after drinking
water was dependent upon the temperature and volume of FWI until 60
min after drinking. However, in contrast to Trr, small volumes of cold
water caused a transient decrease in Tv and larger volumes increased Tv
0.2°C. In dairy cattle FWI influenced Trr and Tv, and the most accurate
measurements were obtained in the morning before milking and FWIL.

Key Words: reticular temperature, drinking water, dairy cattle

M228 Warm drinking water lowers core temperature in dairy
cattle. J. A. Small'?, T. Rudderham?, R. Hayman? A. Fredeen*?,
and W. Webster’, ‘Agriculture and Agri-Food Canada, Truro, NS,
Canada, °’Nova Scotia Agricultural College, Truro, NS, Canada, >DVM
Systems LLC, Denver, CO.

Fistulated lactating dairy cattle (n =4) in good body condition (BCS 2.5
to 3.0) were used in a crossover design to determine the effects of warm
free water intake (FWI) on core temperature. Cattle were offered 68 L of
either warm (W; 39°C) or control (C; 12°C) drinking water twice daily
at 0600 and 1700. Each period consisted of 7 d adaptation to treatment
followed by 2 consecutive days of data collection. A prototype hand-held
reader was used to capture reticulo-rumen temperature (Trr) from pas-
sive transponder boluses containing thermistors that were placed in the
reticulum (DVM Systems LLC, Denver CO). A digital thermometer was
used to determine vaginal temperature (Tv). Core temperatures taken
at intervals starting at 0420 and 1517 were deemed pre-milking (—105,
—90 min); milking (—60 and —45 min), post-milking (=30 and —15 min),
FWI (05 and 10 min) and post-FWI (15, 30, 45, 60, 75, 90 min). Cattle
were housed in tie-stalls exposed to barn lights from 0400 to 1800 and
natural light, full-fed a total mixed ration (33% dry matter) offered at
0530, 0830, 1030, 1400, and moved to an exercise yard from 0730 to
0830. The barn temperature-humidity index ranged from 45 to 51. Data
were subjected to Proc Mixed procedures for a cross over design with
repeated measures (morning and afternoon). Mean milk yields were
greater (P < 0.05) and mean FWI were less (P = 0.10) for morning
than afternoon, and did not differ (P > 0.20) between W and C (41.9,
50.0 and 39.5, 48.1 + 8.4 L FWI, respectively). Pre-milking, morning
and afternoon Trr and Tv means for W and C were 38.7, 38.7 and 38.8,
38.9 + 0.24°C, and 38.5, 38.6 and 38.5, 38.8 + 0.07°C, respectively.
Post-milking, morning and afternoon Trr and Tv means were 0.2, 0.4°C
and 0.1, 0.3°C lower (P < 0.05) for W than C, respectively. After FWI,
morning and afternoon Trr means were higher (P <0.05) and Tv similar
(P>0.29) for W than C (38.7, 38.2, and 31.9, 30.6 + 0.24°C, and 38.5,
38.7 and 38.4, 38.7 £ 0.07°C), and 90 min later were 1.4, 0.9°C and
0.1, 0.3°C higher for W than C, respectively. In conclusion, warm FWI
caused a transient increase in core temperature, but had the net effect of
lowering basal core temperature especially in the afternoon.

Key Words: reticular temperature, drinking water, dairy cattle

M229 Influence of time of day, breed, and season on reticuloru-
men temperature in lactating dairy cows. D. Liang,* D. L. Ray, J. D.
Clark, and J. M. Bewley, University of Kentucky, Lexington.

The objective of this research was to characterize the influence of time
of day, breed, and season on reticulorumen temperatures in lactating
dairy cows. Reticulorumen temperatures (RT) were recorded every 15
min using SmartBolus transponders (TenXsys Inc., Eagle, ID) for 103
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cows (68 Holstein, 25 crossbred and 10 Jersey) at the University of
Kentucky Coldstream Dairy from November 06, 2009 to July 24, 2011.
Air temperatures (AT) were collected every 15 min on location with a
SmartBolus transponder. Raw RT (n = 1,646,145) were edited to remove
erroneous reads and temperatures potentially influenced by water intake
by removing any RT lower than 38.33°C. The mean (+SD) RT among
the remaining 927,048 temperatures was 40.16 + 0.52°C. Peak and nadir
mean RT occurred at 23:45 (40.26°C) and 10:00 (39.92°C), respectively.
Mean (£SD) AT was 14.75 + 10.55°C. The MIXED procedure of SAS
(Cary, NC) was used to assess the impact of breed and season on RT. The
CORR procedure of SAS was used to calculate correlation coefficients
between RT and AT. The reticulorumen temperature was lowly correlated
with AT (r=0.28, P <0.01). Least squares means (LSM) Holstein RT
(40.16 £ 0.01°C) were higher (P < 0.01) than crossbred RT (40.07 +
0.01°C) while Jersey RT (40.09 + 0.03°C) were not significantly different
from Holstein RT or crossbred RT. Summer RT (40.24 + 0.02°C) were
higher than spring RT (40.08 + 0.01°C), fall RT (40.09 + 0.03°C) and
winter RT (40.03 + 0.02°C) (P < 0.01). In the spring, Holstein RT were
higher than Jersey RT (P < 0.01) and crossbred RT (P < 0.01), with no
significant differences observed between Jersey RT and crossbred RT. In
the summer, Holstein RT were higher than crossbred RT (P < 0.01) and
crossbred RT and Holstein RT were higher than Jersey RT (P < 0.01).
In the fall, crossbred RT were higher than Holstein RT (P < 0.01) with
no other significant differences among breeds observed. In the winter,
Jersey RT were higher than Holstein RT (P < 0.01) and crossbred RT
(P =0.02) and Holstein RT were higher than crossbred RT (P = 0.02).
These results may be useful in interpreting differences in RT obtained
across varying seasons and breeds.

Key Words: reticulorumen temperature, season, breed

M230  Udder skin temperature of dairy cows under heat stress
and physiological parameters tested by infrared thermography
in two cooling system conditions. R. B. Younes'?, G. Licitra>3, G.
Azzaro?, 1. Schadt?, M. Caccamo*?, R. Petriglieri?, and S. Carpino?,
!Institut National Agronomique de Tunisie, Tunis, Tunisia, >CoRFi-
LaC, Regione Siciliana, Ragusa, Italy, DISPA, Catania University,
Catania, Italy.

Obtaining internal temperature is difficult under practical farm manage-
ment conditions and requires animal restraint. An alternative might be
to directly measure animals’ surface temperature. In this study infrared
thermography was used to measure udder skin temperature. Thermal
stress can adversely affect milk yield and milk composition. Our primary
objective was to examine how udder temperature, as a measure of core
body temperature, is affected by environmental conditions; moreover
we aimed to assess the effects of test day, stage of lactation and 2 dif-
ferent cooling systems, Sprinkler system (SP) and Shower system (SH),
on physiological parameters. Twenty Holstein cows were split into 2
treatment groups, SH and SP and within each treatment had additional
ventilation. Cows were assigned to 2 treatments of 10 animals with
similar average days in milk (DIM), milk production and milk compo-
sition. Respiration rates (RR), rectal temperature (RT) and udder skin
temperature (UST) were measured, each time, between 3 and 5:30 p.m.
Individual milk samples were measured 6 times, with 15-d intervals,
beginning at the end of June and analyzed for fat, protein and lactose
content. At each test day, ambient temperature, relative humidity and THI
were calculated. THI values at test d 1 through 6 were 73.3, 79.7, 77.8,
74.1 and 72.3, respectively. Udder skin temperature was significantly
affected by test day (P <0.001). Measured RT and RR (LSMeans + SE)
in SH were 39.3+ 0.1 and 61.2 + 1.6, respectively and in SP were 38.9
+0.1 and 53.9 £ 1.6, respectively. Udder skin temperature, milk yield,
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fat protein and lactose (%) were not different between treatments (P
> 0.05). These parameters were only affected by test day (P < 0.001).
Relative humidity with SH might be higher compared with SP and might
have increased heat stress of dairy cows. In conclusion, RT and RR were
more sensitive than the udder skin temperature, measured by infrared, to
detect core body temperature during heat stress. More work, on different
milk parameters, would be necessary to better understand the infrared
application in measuring udder surface temperature.

Key Words: infrared thermography, udder skin, cooling system

M231  Establishing the summer:winter ratio to evaluate the
effects of heat stress on conception rates in US commercial dairies.
H. M. Robertson*!2 and T. R. Bilby?, 'Department of Animal Science
and Wildlife Management, Tarleton State University, Stephenville,
TX, °Texas AgriLife Research and Extension, Texas A&M System,
Stephenville.

Objective was to utilize conception rates (CR) to establish a
summer:winter ratio (S:W) to determine the severity of heat stress on
US dairies. Records for 684 dairies totaling 767,768 lactating cows were
collected from Dairy Herd Improvement Association and Reproductive
Program Management software (Genex Cooperative Inc.). The average
CR for 3 summer months (Jul.-Sep. 2010) was divided by the average
CR of 3 winter months (Jan.-Mar. 2011) to obtain the S:W ratio. Effects
of herd size (small < 500 cows, medium 500—1000 cows, large > 1000
cows), facility type (drylot vs. freestall), US region (north vs. south),
and breed (Holstein vs. crossbred and Jersey) on the S:W ratio were
analyzed. There was no difference between breeds (Holstein; 0.69 vs.
crossbred and Jersey; 0.70). A main effect (P < 0.05) of US region
(north: 0.89 vs. south: 0.51 + 0.02), facility (drylot: 0.73 vs. freestall:
0.66 + 0.25), and dairy size (small: 0.64 vs. medium: 0.71 and large:
0.74 +0.03) was observed. However, there was an interaction (P <0.01)
between US region and dairy size with small and medium-sized dairies
in the north having an increased S:W ratio vs. large dairies (0.88, 0.93
vs. 0.84 + 0.03), whereas in the south, small and medium-sized dairies
had a smaller S:W ratio than larger dairies (0.40, 0.48, vs. 0.64 + 0.02).
Herds were further separated into the top and bottom 10% for S:W
ratio by US region. The top herds in the north (n = 42) and south (n =
18) had a S:W ratio of 1.12 and 0.97 £ 0.01, respectively. The bottom
herds in the north (n = 42) and south (n = 18) had a S:W ratio of 0.56
and 0.25 + 0.01, respectively. An interaction (P < 0.01) between US
region and herd ranking was observed with dairies in the north having
smaller difference in S:W ratio between top and bottom herds compared
with dairies in the south (1.12, 0.56 vs. 0.97, 0.25 £+ 0.01). There was
no effect of breed. Our results indicate that facility type, dairy size and
US region can affect S:W ratio. In addition, top dairy herds have almost
eliminated the summer decline in CR whereas bottom herds have a 44
- 75% reduction in CR due to heat stress.

Key Words: heat stress, dairy, summer:winter ratio

M232  Utilizing production parameters to establish the
summer:winter ratio to evaluate the effects of heat stress on com-
mercial dairies in the southwest. H. M. Robertson*"2 and T. R.
Bilby?, Department of Animal Science and Wildlife Management,
Tarleton State University, Stephenville, TX, *Texas AgriLife Research
and Extension Service, Texas A&M System, Stephenville.

Objective was to utilize pregnancy rate, conception rate, and standard-
ized 150 d milk production (STMLK) to establish a summer:winter
ratio (S:W) for evaluating the severity of heat stress on dairies in the
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southwest. Records for 124 dairies totaling 192,765 lactating cows were
collected from Dairy Herd Improvement Association and Reproductive
Program Management software (Genex Cooperative, Inc.). The average
conception rate, pregnancy rate and STMLK for 3 summer months (Jul.-
Sep. 2010) were divided by the average of 3 winter months (Jan.-Mar.
2011) to obtain a S:W ratio for each. Effects of herd size (small < 700
cows vs. large > 700 cows), facility type (drylot vs. freestall), SW region
(central, east, south and west), breed (Holstein vs. crossbred and Jersey)
and reproductive management (bull vs. Al) on each S:W ratio were ana-
lyzed. There was no effect of any variables analyzed on S:W ratios for
STMLK and conception rate. There was an effect of herd size (P <0.01)
and region (P < 0.01) with small herds having a lower S:W pregnancy
rate ratio compared with large herds (0.42 vs. 0.62 + 0.07) and herds
in the west having a greater S:W pregnancy rate ratio compared with
central, east and south (1.0 vs. 0.45,0.42,0.20 + 0.1, respectively). Herds
were further separated into the top and bottom 20% for both STMLK
(1.08 and 0.86 + 0.01) and pregnancy rate (0.71 and 0.23 + 0.05) S:W
ratio. The top 20% of the herds (n = 19) for STMLK S:W ratio also had
a greater S:W pregnancy rate ratio compared with bottom herds (n =
18; 0.68 vs. 0.24 + 0.08). In addition, the top S:W pregnancy rate ratio
herds had an increased (P < 0.01) S:W STMLK ratio compared with
bottom herds (1.02 vs. 0.96 + 0.02). In conclusion, STMLK is reduced
22% and pregnancy rate 48% from the top versus bottom ranking herds.
Also, herds which maintained an increased STMLK during summer
also maintained a greater reproductive performance during summer.
The top ranked herds evaluated still lost 29% of their pregnancy rate
during summer whereas bottom herds lost 77%.

Key Words: heat stress, dairy, summer:winter ratio

M233  Heat stress effects on milk production and udder health
in Holstein and Jersey cows. D. L. Smith, S. H. Ward,* T. Smith,
and B. J. Rude, Department of Animal and Dairy Sciences, Mississippi
State University, Mississippi State.

The objectives of this study were to: 1) investigate effects of heat stress
and breed on milk and component yield for Holstein and Jersey cows on
the same farm and 2) determine the effects of breed on udder health as
measured by somatic cell count during times of heat stress. Data were
collected from DHIA records from the Bearden Dairy Research Center
at Mississippi State. After the removal of duplicates, 16,429 individual
monthly records from 1997 to 2010 pertaining to Holstein and Jersey
cows were used. Measures taken from the monthly records were: yield,
milk fat percentage, milk protein percentage, and SCC. Milk yield (MY)
and milk fat percentage were used to calculate 4% fat corrected milk
(FCM). Climatological data were obtained from the National Weather
service station located at the Golden Triangle Regional Airport (GTR)
and the weather station operated by the Department of Geosciences
on the campus of Mississippi State University (MSU). The weather
measurements included, maximum and minimum temperature, along
with maximum and minimum relative humidity. Any missing weather
measurements were obtained from the National Weather Service station
located at the Columbus Air Force base near Columbus, Mississippi.
Maximum and minimum ambient temperature and relative humid-
ity were determined from hourly data for each 24-h period and were
used to calculate THI. Effects of THI, breed, and the interaction were
analyzed using PROC MIXED (SAS Institute, 2009). The dependent
variables were test day milk yield and milk components, SCC, and FCM.
The model included fixed effects for combined THI (t), breed (b), and
breed x THI, with DIM (d) as a covariate. All main effects were tested
along with all interactions. Milk yield and FCM decreased during heat
stress in Holsteins (34.2 vs. 32.9 kg/d, P < 0.01) and was not different
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in Jerseys (24.7 vs. 25.8 kg/d, P < 0.20). Heat stress affected somatic
cell count although effects varied by intensity of heat stress. Breed did
not have an effect on somatic cell count. Milk fat and protein percent-
ages declined for both breeds in heat stress conditions. Milk fat but not
milk protein of Jersey cows increased as stress increased from mild
to severe. During heat stress and cool conditions Holstein cows had
reduced FCM from 35.7 kg to 33.6 kg (P < 0.05) while Jersey did not
differ. From mild heat stress to moderate Jersey FCM did not differ
from 27.1 kg/d to 25.7 kg/d, respectively (P> 0.05) but was reduced to
23.7 kg/d when THI exceeded 90. FCM in Holsteins decreased during
mild, moderate and severe heat stress from 34.8 kg/d to 32.8 kg/d and
30.9 kg/d, respectively. During heat stress, total MY in Holstein cows
remained greater than in Jerseys, however, MY in Jersey cows was not
affected by increased THI.

Key Words: dairy cows, heat stress, milk production

M234 Impact of season on the metabolic profile in transition
Holstein dairy cows in summer and winter. K. J. Lager*!2, E. R.
Jordan!, R. G. S. Bruno'?, J. A. H. Rivera®, R. Sprowls*, and D. R.
Topliff?, 'Texas AgriLife Extension Service, Texas A&M System, Col-
lege Station, *West Texas A&M University, Canyon, 3Texas AgriLife
Research, Stephenville, *Texas Veterinary Medical Diagnostic Labora-
tory, Amarillo.

The objective of this study was to determine differences on an extensive
metabolic profile between seasons of transition Holstein dairy cows with
current genetics and dairy management strategies. Blood samples were
collected in summer (n = 1787) and winter (n = 1871) from Holstein
cows within the transition period via coccygeal vessel venipuncture in
nonheparinized vacuum blood tubes at morning feeding on 8 commer-
cial dairies. One day per dairy was utilized to collect blood samples for
cows within the transition period and the same dairies were sampled for
both time periods. Following centrifugation, samples were stored frozen
(—20°C) in duplicate before laboratory analysis for calcium, phosphorus,
magnesium, albumin, urea, glucose, cholesterol, sodium, potassium,
chloride, and nonesterified fatty acids. Weather data was collected for the
2-week period before sample collection. Herd records were reviewed to
identify data points from cows experiencing dystocia, retained placenta,
displaced abomasum, twin births, stillbirths and cows being dry <30d
or >80d and data were analyzed using multiple regression in SAS. Sea-
sonal effects were shown (P < 0.05) for all parameters exclusive of Na.
Designating 3 d before 3 d post calving as week zero with 7 d intervals
radiating from zero, analysis revealed that week relative to calving had an
effect (P <0.05) on serum P, Mg, glucose, cholesterol, NEFA, Na, K, and
Cl levels. However, the effects of health parameters were limited to Ca,
Cl, and albumin. Dry period length was also shown to affect (P < 0.05)
profile parameters including P, albumin, glucose, cholesterol, NEFA,
and K. Based upon these results reference values utilized for metabolic
profile analysis may benefit by taking into account seasonal variation.

Key Words: dairy cow, metabolic profile, transition period

M235 Abundance of antibiotic resistance genes in the gut and
feces of ionophore-fed lactating cows. T. Galligan,* P. P. Ray, A.
Pruden, and K. F. Knowlton, Virginia Polytechnic Institute and State
University, Blacksburg.

The contribution of dairy cattle to the global pool of antibiotic resistance
genes (ARG) is a growing concern. The use of ionophores or subtherapeutic
doses of other antimicrobials may select for antibiotic-resistant bacteria,
contributing to the ARG reservoir in the cow gut. Improved knowledge
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of the establishment of ARG in the gut and feces would support assess-
ment of the contribution of dairy cattle to the environmental pool of ARG.
The objective was to evaluate the effect of ionophores on the abundance
of ARG in ruminal fluid, ileal digesta, and feces of lactating cows. Five
lactating dairy cows were examined in a crossover design over 2, 30-d
periods. Cows were fed diets with and without the ionophore monensin
(320 mg/d). Cows in the study were exposed to oxytetracycline in milk
replacer as calves but had no history of exposure to sulfonomides or
erythromycin. On d 30 of each period, ruminal, ileal, and fecal samples
were collected and subjected to DNA extraction. Six common ARG were
subsequently analyzed by quantitative polymerase chain reaction: fetW,
tetG, tetX, tetO, sull, and ermF, encoding resistance to tetracyclines,
sulfonomides and erythromycin, respectively. The effects of site (rumen,
ileum, feces) and ionophore feeding on absolute and relative abundance
of the ARG were analyzed using PROC GLIMMIX procedure in SAS.
All 6 ARG were detected in all samples. 7erW was the most abundant
ARG in all sample types, followed by #etO. Absolute abundance (log gene
copies/g wet sample) of each ARG was similar in rumen and ileal samples
but lower (P < 0.10) in fresh feces. Relative abundance (gene copies/16s
rRNA) was similar among the rumen, ileum, and feces. Monensin did not
affect absolute or relative abundance of any ARG at any sampling site. The
ARG were present in the digestive tract before the cows were exposed to
monensin, suggesting that monensin is not a driver of the cow gut ARG
reservoir. Therefore, simply removing these antibiotics from the diet will
not reduce the global ARG pool. Other management strategies must be
evaluated to reduce ARG contribution from dairy cattle.

Key Words: antibiotic resistance gene, ionophore, dairy cow

M236 Production and management consequences of abortion
in dairy herds of central Mexico. R. R. Lozano-Dominguez,* C. F.
Arechiga, R. M. Rincon, F. J. Escobar, and J. M. Silva, Universidad
Autonoma de Zacatecas, Zacatecas, Mexico.

The objective of this study was to evaluate annual abortion rate and
consequences of abortion on dairy management, milk production and
herd growth of intensive dairies in central Mexico. Abortions, as well as
productive and reproductive events after abortion, were recorded for 2
consecutive years. Records included abortion-conception interval, days
in milk, days to culling of cows post-abortion and days of gestation when
abortion occurred. Annual rate of abortion, as well as percentage of preg-
nant cows and percentage of culled cows were calculated. Productive and
reproductive events were analyzed using an ANOVA where parity and the
reproductive state post-abortion were considered as main effects, and the
herd as a block. Proportional variables were analyzed by multiple logistic
regressions. Annual rate of abortion was variable between herds with a range
of 13.3 t0 19.9% (P < 0.01). Days of gestation at the time of abortion in
multiparous cows with a parity greater than 3 (182.9 + 3.6 d) was higher (P
<0.05) than in primiparous cows (165.7 + 5.3 d). Stage of gestation (thirds)
at the time of abortion and parity were not important on the percentage
of pregnant cows after abortion (P > 0.05). Days in milk (274 + 155.2 d)
and abortion-conception interval (124.2 + 96.4 d) were similar for parity
(P > 0.05). Pregnant cows after abortion had more days in milk (307.6 +
9.2 d) than non-pregnant cows (175.4 + 11.7; P <0.01). It was found that
36% of the cows that aborted were eliminated or culled by 223.1 + 177.4
d post-abortion whereas only 19.5% of cows pregnant were culled (P <
0.01). Elevated abortion rates negatively compromised cow replacements,
production and management of dairy farms located in central Mexico.

Key Words: dairy cow, abortion, Mexico
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M237  Prevalence of dairy cattle diseases and abortion in central
Mexico. C. Murillo, R. R. Lozano, C. F. Arechiga,* M. Rincon, and
Z. Cortes, Autonomous University of Zacatecas, Zacatecas, Mexico.

Objective of this study was to describe prevalences, risk populations,
and in some cases risk factors for diseases such as Leucosis, Paratu-
berculosis and Brucellosis in dairy cattle of Aguascalientes state in
Central Mexico. Serum samples were collected to analyze for Leucosis
(n = 340), Paratuberculosis (n = 422), and Brucellosis (n = 445) and
it was found that the prevalence for those diseases was 51.6%, 16.3%
and 20.3%, respectively. There was an association (P = 0.01) between
cows having abortion 15 d before the blood sampling and Brucellosis.
Abortion prevalence was also evaluated in milking herds at highlands
of Central Mexico (Aguascalientes and Jalisco states). Four dairy herds
that had similar management (i.e., related to preventive medicine, health
and sanitary conditions, production, nutrition, and reproduction) were
evaluated. Abortion cases were reported (n = 810), with 183.4 + 58.0
d of gestation at abortion, average days in milk at abortion of 328.7 +
130.9 d, interval from abortion to new pregnancy of 355.9 + 197.7 d, and
73.9% of cows calving after abortion. Culling of cows as a consequence
of abortion was reported as 36.0% with an average days in milk of 223.1
+177.4 d. It was also observed that 35.3% of cows had abortions during
the dry period. This study provided some descriptive information related
to disease and abortion prevalences in Central Mexico’s dairy herds.

Key Words: dairy cows, brucellosis, Mexico

M238  Analysis of factors affecting heifer fertility traits in Chi-
nese Holstein. Y. Wang*!, X. Guo!, G. Guo**, X. Li?, L. Liu?, W.
Zheng?, T. Yang?, Q. Liv®, Y. Zhang!, S. Zhang!, and Y. Zhang!, /Col-
lege of Animal Science and Technology, China Agriculture University,
Beijing, China, *Beijing Sanyuan Lvhe Dairy Cattle Center, Beijing
Sanyuan Breeding Technology Co., Beijing, China, 3Beijing Dairy
Cattle Center, Beijing, China, YInstitute of Animal Science, Chinese
Academy of Agricultural Sciences, Beijing, China, Beijing Capital
Agribusiness Group, Beijing, China.

The improvement of fertility in heifers plays a key role in improving lon-
gevity and lifetime production in dairy farm. However, there were only
few studies analyzing fertility traits in Chinese Holstein. The objective
of current study was to identify factors affecting fertility traits in heifers
and to provide a theoretical basis for improving dairy cattle production
efficiency in Chinese Holstein. Data of fertility traits from 22 dairy farms
(2000 to 2010) were collected from Beijing Sanyuan Lvhe Dairy Cattle
Centre, including interval from first service to conception (FSTC) and
conception rate for first insemination (CR) in heifers. The final data set
included 23,035 heifers, daughters of 119 bulls. Fixed effects of herd, birth
year, birth season, year of first mating, season of first mating, and sire
were considered in the model, and SAS 9.1 was used to run the analysis.
The simple statistics for FSTC and CR were 13.59 + 30.82 d and 74.4%
+43.7%, respectively. All factors studied had significant association with
FSTC and CR (P < 0.05 or P < 0.01) except birth season. For FSTC
and CR, the largest differences among farms were 14.28 d and 26.0%,
respectively. For heifers born in year 2000, average FSTC and CR were
0.34 d and 99.7%, respectively; thereafter there was a declined trend for
reproductive efficiency, e.g., average FSTC increased about 3 d per year
while CR decreased 6.0% per year from birth year 2000 to birth year 2006.
Birth year 2006 became a turning point, since then both FSTC and CR
started to be improved. Year of first mating showed exactly the same trend
as birth year did. Therefore further analysis of fertility traits can drop birth
season and either of the 2-year factors. The heifers first mated in colder
seasons (autumn and winter) had lower CR (2.9%) and longer FSTC (1.29
d) than those mated in warmer seasons (spring and summer). The effect of
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sire was significant, which means genetic selection could improve heifer
fertility performance. In conclusion, heifer reproductive performance was
influenced by multiple factors, and could be improved by better on-farm
management and selection of a fertile sire.

Key Words: fertility traits, heifer, Chinese Holstein

M239  Characterization of certified organic Wisconsin dairy
farms: Management practices, feeding regimens, and milk produc-
tion. C. A. Hardie*!, V. E. Cabrera!, M. Dutreuil’, R. Gildersleeve?,
and M. Wattiaux', ' University of Wisconsin-Madison, Madison, *Uni-
versity of Wisconsin Extension, Dodgeville.

The purpose of this project was to characterize certified organic Wiscon-
sin dairy farms and evaluate their feeding regimens during the course of
2010. Farms were identified by cross listing 2 separate directories: the
Wisconsin Active Dairy Producers and the Wisconsin Certified Organic
Producers. All resulting organic dairy herds from these lists were invited
to participate (n=565) in this study. An on-site survey containing sections
on farm demographics; feeding, pasturing, cropping and nutrient manage-
ment practices; sources of income; and farm satisfaction was conducted
on 54 farms throughout the state between March 2011 and January 2012.
Forty-six percent of the farms relied entirely on family labor to complete
farm chores. Total area operated ranged from 17.8 to 775.6 ha, with a mean
(+SD) of 123.4 (£133.4). Hectares of pasture ranged from 6.1 to 145.8,
with a mean (+SD) of 40.9 (+30.84). Herd size ranged from 12 to 650
cows, with a mean (£SD) of 71.3 (£92.2). The predominant breed varied
on the farms, too, with 51.9, 27.8, 9.3, and 11.1% of the herds having
Holstein, crossbred, Jersey, and other, respectively as their major breed.
Milk rolling herd averages varied from 2,356 to 10,274 kg/cow per year,
with a mean (+SD) of 6,182 (£1,846). Total dry matter intake (DMI) for
lactating cows ranged from 11.8 to 25.6 kg/cow per day, with a mean (£SD)
0f 19.8 (£3.4). Peak pasture intake during the grazing season ranged from
1 to 100 percent of total DMI, with a mean (£SD) of 69.1 (£25.5). The
farms’ grazing seasons in 2010 ranged from 122 to 244 d, with a mean
(+SD) of 182.0 (£28.7). During the grazing season, 79.6, 13.0, and 31.5%
of the herds supplemented grain, protein, and corn silage, respectively. As
indicated by the ranges and SD presented here, certified organic Wisconsin
dairy farms varied widely in farm characteristics, feeding regimens, and
animal production. Awareness of these extreme variations should help
design extension programs and agricultural publications better suited to
meet the educational needs of this growing dairy sector. Supported by
AFRI Competitive Grant no. 2010-51300-20534.

Key Words: organic, grazing, supplementation

M240 Impact of dairy herd reproductive performance on pre-
dicted economic performance, enteric CH4 emission and excretion
of N and P using a Markov-chain model. M. J. Aguerre,* J. O. Gior-
dano, A. S. Kalantari, M. A. Wattiaux, P. M. Fricke, and V. E. Cabrera,
University of Wisconsin-Madison, Madison.

Our objective was to estimate the effect of reproductive performance on
predicted enteric CH4 emission, and N and P excretion of lactating and
dry cows in a dairy herd. A Markov chain model was used to simulate
herd dynamics based on productive and reproductive input parameters.
Different herd structures were obtained after simulation of herds with
12 (Low) vs. 22% (High) 21d-pregnancy rate. Lactation curves from a
commercial farm were used to simulate milk production whereas DMI
was calculated based on NRC 2001 empirical equation. Diets for cows
in early (0 to 150 DIM) or late (>150 DIM) lactation contained 16.7 vs.
15.4% CP, 44.2 vs. 41.4% NFC, 10.4 vs. 11.2% hemicellulose (HC),
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16.7 vs. 23.0% cellulose (CEL) and 0.38 vs. 0.34% P, respectively. Dry
cows diet was formulated to contain 13.2% CP, 34.8% NFC, 14.3%
HC, 24.8% CEL and 0.27% P. Enteric CH,4 emission was predicted by
an empirical equation (CH4 g/d = [(0.814 + 0.122 x intake NFC kg +
0.415 x intake HC kg + 0.633 x intake CEL kg)/0.05565]. Manure N
and P excretion (g/d) was predicted by difference between intake and
milk secretion for each element. Net value ($/cow per yr) for High and
Low pregnancy rate were calculated by summation of income over
feed cost, replacement cost, reproductive program cost, and calf value.
Compared with Low, High program resulted in higher milk production
per lactating cow (40.3 vs. 41.8 kg/d), lower percentage of lactating
cows (90.6 vs. 88.8%), lower average DIM (188 vs. 176), and higher
income over feed cost (7.76 vs. 7.84 $/cow per d). In addition, High
outperformed Low by $69.4/cow/yr. Predicted CH, and CH,/milk were
425 g/d and 11.64 g/kg for Low and 419 g/d and 11.37 g/kg for High
which represented a 1.4 and 2.3% reduction. Relative to Low, with the
High program N and P excretion were reduced by 1.1% (373 vs. 369
g/d) and 1.3% (45.0 vs. 44.4 g/d), respectively. Under the simulation
conditions of this study, changes in herd structure associated with
improved reproductive performance reduced predicted environmental
impact while improving profitability.

Key Words: reproductive performance, methane, nitrogen and
phosphorus

M241  Reproductive indicators of dairy enterprises in north
and west Mexico. H. Estrella-Quintero,* D. V. Mariscal-Aguayo, R.
Nufiez-Dominguez, and G. Maldonado-Garcia, Universidad Autonoma
Chapingo, Chapingo, Estado de México, México.

The purpose of this study was to evaluate the reproductive performance
of family-based dairy enterprises in transition and business considering
their technological level. Transition enterprises are those moving from
subsistence to business, the latter being the ones that market all their
products. The information used was registered in the AGROPEC Star
software of 12 farms in transition level and 7 in business level located in
northern and western Mexico, with a total of 3,935 Holstein cows and for
a period from 1996 to 2011. The variables evaluated were: services per
conception (SPC), calving interval (CI), calving to first estrus interval
(CFEI) and interval from calving to first service (CFSI). A mixed model
was used that included fixed effects of technological level, and number,
year and season of birth, and significant 2-way interactions between these
effects, and as random effects, the enterprise nested in the technological
level and cow within enterprise. The technological level had an effect (P <
0.05) in SPC and CI; the interaction of technological level by year of birth
had an effect (P < 0.05) in all the variables. The transition technological
level had 1.8 £ 0.05 SPC and 403.4 = 4.9 d of CI lower (P < 0.05) than
the business technological level which averaged 2.08 + 0.09 and 426.7
+ 8.1 d, respectively. No significant differences were found between
technological levels for CFEI and CFSI. In conclusion, enterprises in
transition had better reproductive performance than business enterprises.

Key Words: enterprises, cows, Holstein

M242  Seasonal variation on milk components and relation to
quality payment program. L. C. Roma Junior*!, A. C. S. Gongalves!,
and P. F. Machado?, ‘4PTA Centro Leste, Ribeirao Preto, Sao Paulo
State, Brazil, 2Clinica do Leite, ESALQ/USP, Piracicaba, Sao Paulo
State, Brazil.

The existence of a wide variation in milk quality in subtropical regions
due to season of the year has been reported previously. However,
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participation in a payment program based on milk quality can generate
profits or losses to the producer due to this variation. The main objec-
tive of this study was to quantify the effect of milk price variation,
recognizing significant causes of it and possible parameters that need
more attention. For one year, 250 dairy farms in the Southeast region
of Brazil were inspected for the following milk parameters: fat, protein,
non-fat solids, somatic cell count and total bacterial count. At the same
time, monthly climate data were collected in the region to observe
climate variability and allow investigation correlating those data with
the outcomes. The randomized design was used, with season as a factor
(summer, autumn, winter and spring). The means were evaluated using
Proc GLM, by Tukey test with a significance level of 5%. It was observed
that there was a significant effect between variation on milk quality
and final price of the marketed milk. The bonus variation ranged from
2.34% (spring) to 7.87% (autumn), and the only season that showed a
significant variation in the milk price was autumn (P < 0.05). One of
the factors that influenced the bonus the most was somatic cell count,
contributing with a year average penalty of 1.89%, followed by bacterial
count, with a penalty of 0.24%. On the other hand, milk protein was
the component responsible for providing most of the bonus, averaging
3.77%. In conclusion, there was an effect of season on bonus/penalty
for the producer; somatic cell count was the variable that penalized price
the most. Knowledge on the effect of season in payment amount for
quality can inform the producer, who should act to prevent and control
quality of milk produced. In some cases, the producer would be able to
concentrate milk production increases and calving at a season when best
bonuses are offered, aiming to achieve greater production profitability.
Financial support by FAPESP, process 05/51369-8.

Key Words: environmental effects, payment for milk quality,
seasonability

M243  Effects of temporary calf removal (CR) prior to fixed-
time Al (TAI) on pregnancy rates and subsequent calf perfor-
mance in suckled beef cows. G. H. L. Marquezini,* F. M. C. Silva, K.
M. Bischoff, T. E. Black, V. R. G. Mercadante, N. DiLorenzo, and G.
C. Lamb, North Florida Research and Education Center, University of
Florida, Marianna.

Two experiments were conducted to determine the effect of calf removal
(CR) on pregnancy rate and calf performance in suckled beef cows.
Cows were synchronized with the 7-d CO-Synch + CIDR protocol (100
ng injection of GnRH at CIDR insertion [d —7] with 25 mg injection
of PGF,, at CIDR removal [d 0], followed by injection of GnRH and
TAlI on d 3). Cows were stratified by d postpartum, BCS, and parity and
assigned to one of 2 treatments in Exp. 1: CON (control; n = 156) and
CR?72 (calves were separated from their dams for 72 h from d 0 and 3;
n = 168); and one of 4 treatments in Exp. 2; CON (n = 105), CR72 (n
=107), CR48A (CR for 48 h from d 0 to d 2; n=99), and CR48B (CR
from d 1 to d 3; n = 53). Follicle dynamics and CL development were
assessed on d 0, 3, and 10 and pregnancy status determined on d 30.
Blood was collected ond —14, -7, 0, 3, and 10 to determine P4 and E2.
Overall pregnancy rates did not differ among treatments (Exp. 1, 50.3%,
P=0.58; Exp. 2,49.1%, P=0.15). In Exp.1, CR72 (0.42 + 0.15 mm/d)
had increased follicle growth rate (P < 0.01) from d 0 to 3 compared
with CON (0.02 + 0.15 mm/d), but there were no differences in follicle
diameterond 0 or 3 (P>0.1). In Exp. 2, E2 concentrations were greater
(P <0.01) in the CR72 treatment at 24 h after PGF,, compared with
other treatments (7.4 + 1.4, 14.6 + 1.6, 8.4 + 1.6, and 7.7 + 1.6 pg/mL
for CON, CR72, CR48A, and CR48B, respectively). Young (25 to 59 d
of'age) and old (>80 d of age) calves lost a greater (P < 0.05) percent of
body weight (PBW) during CR than medium (60 to 79 d of age) aged
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calves exposed to CR72 (4.7 £ 0.4%, —1.9 £ 0.4%, and —2.5 + 0.5%
PBW change for young, medium, and old, respectively) and to CR48
(—4.8 £ 0.5%, —2.1 £ 0.6%, and —2.6 + 0.8% PBW change for young,
medium, and old, respectively), whereas CON calves gained weight
during CR (3.7 £ 0.4%, 1.7 = 0.5%, and 2.1 + 0.5% PBW change for
young, medium, and old, respectively). We conclude that CR was not
able to improve pregnancy rates but did increase follicle growth rate
before TAIL. Subsequent calf performance was affected by 72 or 48 h
calf removal.

Key Words: calf removal, artificial insemination, beef cows

M244  Effect of cattle processing and handling on changes in
measures of temperament during a 70-d feed efficiency test. K. M.
Bischoff,* T. E. Black, V. R. G. Mercadante, G. H. L. Marquezini, D.
Henry, N. DiLorenzo, and G. C. Lamb, North Florida Research and
Education Center, University of Florida, Marianna.

We determined the effect of animal handling and processing over a 70-d
feed efficiency test (FET) on changes in temperament in beef cattle. Over
a 3-yr period (2009 to 2011) 8 separate groups of bulls (n = 526), steers
(n=182), and heifers (n = 133) comprising Bos taurus, Bos indicus, or
Bos taurus x Bos indicus genetics were processed through the University
of Florida Feed Efficiency Facility using a GrowSafe feed intake system
(GrowSafe Systems Ltd., Alberta, Canada) for a FET. Animal was the
experimental unit. Cattle were exposed to a 14 d acclimation period
before initiation of a 70 d FET. Cattle were processed every 14 d (d0,
d14,d28,d42,d56, and d70) for collection of BW and temperament data.
Temperament data consisted of chute score (CS) and exit velocity (EV).
Chute score, the subjective measurement of the behavioral response to
restraint in the squeeze chute, was assigned on a 1 to 5 scale (1 =calm and
docile; 2 =restless; 3 =nervous; 4 = excited and flighty; 5 = aggressive)
and EV was the speed (m/s) at which each animal exited the squeeze
chute and passed by infrared sensors placed 1.83 m apart. Chute score
(r=-0.199) and EV (r =—0.254) were correlated with BW (P <0.001)
and EV was correlated with CS (P < 0.001; r = 0.273). For repeated
measures analysis on CS and EV, BW was used as a covariate and day
as the repeated variable. There was no effect of sex (P =0.119) on CS.
However, CS was affected by breed (P = 0.002) with 50% Angus-50%
Brahman (50/50) crossbred cattle having greater CS than Ultra Black
(UB; 75% Angus, 25% Brahman) cattle (P = 0.04). In addition, Brangus
(BN; P <0.001) and Brahman cross (BX; P =0.003) cattle had greater
CS than Angus (AN) cattle, with BN having greater CS than UB (P =
0.02). For EV, a breed x sex interaction existed (P = 0.047) indicating
that EV for heifers of BN origin was greater (P < 0.01) than for bulls of
BN origin. Exit velocity did not differ (P <0.01) between sexes among
all other breeds. There was a group x day interaction (P <0.001) for CS
and EV, with cattle from differing FET groups having differences in CS
and EV as d on test progressed. In conclusion, handling and processing
during a FET did not improve animal temperament, and changes in CS
and EV during a FET appear to be associated with previous manage-
ment and herd genetics, as evidenced by the group x day interaction.
However, breed influenced CS and EV during a 70-d FET.

Key Words: temperament, beef cattle, animal handling
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M245  Culling reasons and the association of herd size and
milk yield with culling rates in dairy herds in southern Brazil.
R. Almeida*!, D. F. F. Silva!, L. Alegransi', R. B. Navarro?, A. A.
Valloto?, and J. A. Horst3, {Universidade Federal do Parand, Curi-
tiba, PR, Brazil, °Capal Cooperativa Agroindustrial, Arapoti, PR,
Brazil, Associa¢do Paranaense de Criadores de Bovinos da Raga
Holandesa, Curitiba, PR, Brazil.

The objective of this study was to identify reasons for culling lactating
dairy cows in herds located in Arapoti county, Parana State, southern
Brazil. In addition, the association of culling rate with milk yield and
herd size was also investigated. Statistical analyses were performed
using CORR and GLM procedures (SAS), and herd within year was
the experimental unit. A multivariate regression model was developed,
where culling rate was the dependent variable, and year, herd size,
and herd milk yield categories were the independent variables. Data
set included 21 herds and data were collected from January 2007 to
December 2010. A total of 3,961 cows were culled or died in these herds
during the study period. The most important reasons for culling were
reproductive disorders (33.5%), clinical mastitis and high somatic cell
count (22.2%), and feet and leg problems (18.5%). The first 3 mo of
lactation were critical; 28.1% of deaths and culls were observed during
this period. Approximately one-fifth (19.8%) of culled cows were first-
parity females. Culling rates were lower (P < 0.05) in the first 2 years
(21.9% in 2007 and 24.2% in 2008) than in the last 2 years (26.2% in
2009 and 26.4% in 2010) of the study. The observed culling rates were
lower than the 30% culling rate typically found in confined herds in
Brazil, suggesting that the current milk prices encouraged dairy farmers
to keep cows in their herds longer. Small herds (less than 150 cows)
had lower culling rates (P < 0.05) than medium (150 to 250 cows) and
large herds (more than 250 cows). The correlation between culling rate
and herd size was moderately positive (r = 0.25; P < 0.05), suggesting
that small herds kept cows for more lactations. There was a difference
in culling rates between high- and low- milk yield herds and the cor-
relation between these 2 variables was significant (r = 0.26; P < 0.05).
Larger and higher-producing dairy farms had higher culling rates in the
subtropical south of Brazil and these farms should carefully investigate
culling reasons in their herds to identify areas for improvement.

Key Words: culling rate, reproduction, herd size
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M246  Nitrogen utilization efficiency in specialized dairy herds
in southern Brazil. D. Jerszurki!, L. Jerszurki2, R. B. Navarro®, A.
Ostrensky*, G. T. Santos’, and R. Almeida*!, ' Universidade Federal
do Parand, Curitiba, PR, Brazil, *Universidade Tecnolégica Federal
do Parand, Curitiba, PR, Brazil, Capal Cooperativa Agroindustrial,
Arapoti, PR, Brazil, *Pontificia Universidade Catdlica do Parana,
Curitiba, PR, Brazil, Universidade Estadual de Maringd, Maringd,
PR, Brazil.

The objective of this study was to determine current nitrogen utilization
efficiency (NUE) of dairy herds in Arapoti county, Parana State, southern
Brazil, as well as to evaluate possible effects of dietary crude protein
(CP) levels and milk yield on NUE. Twenty-eight commercial herds
mostly containing Holstein cows and producing 29.0 + 3.9 kg/cow/d
were studied in a S5-year period (from January 2007 to December 2011).
Each herd was monitored on average 4x per year, totaling 547 visits
in the evaluation period. For validation purposes, on-site collection of
TMR, milk, feces, and urine samples was conducted in 6 participating
herds on February 2011. Freshly deposited feces were sampled just
after being excreted by 60 lactating cows, randomly selected within
herd. Urine samples from another 60 cows also randomly chosen were
collected by a noninvasive method and mixed to make a composite
urine sample with H,SO, solution. Daily fecal and urinary volume
excretions were estimated by the equations from the American Society
of Agricultural and Biological Engineers Standards (ASAE, 2005).
Statistical analyses were carried out with GLM procedure of SAS, and
cach farm visit was considered as an experimental unit. A multivariate
regression was developed with NUE as the dependent variable, herd,
year, and season as fixed effects, and milk yield as covariate. Estimated
variables with their respective means and standard deviations were: 523
+ 49 g/d N intake (15.6 + 0.7 dietary CP), 143 + 19 g/d milk N (3.14
+ 0.11 milk protein %), 202 + 16 g/d fecal N, 194 + 20 g/d urinary N,
and 27.31 £ 2.82% of NUE. N efficiency increased (P < 0.01) over the
years: 25.2% in 2007, 27.0% in 2008, 27.3% in 2009, 28.0% in 2010,
and 28.4% in 2011. Season was a significant effect (P <0.01) only when
the model did not include the covariate milk production, indicating that
dairy cows had higher N balance in the winter season only because they
produce more milk during cooler months. Correlations between NUE
and milk yield (r=0.64; P <0.01) and between NUE and dietary CP (r
=-0.27; P <0.01) indicated that high-producing dairy herds that adopt
conservative dietary CP levels had higher N efficiency.

Key Words: dictary protein, dairy cows
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M247  Carcass primary cuts proportions of Nellore bulls strati-
fied for residual feed intake. F. L. Araujo*!, R. H. Branco?, C. D.
A. Batalha!, S. F. M. Bonilha?, A. C. Queiroz!, and W. P. Costa',
!Departmento de Zootecnia, Universidade Federal de Vigosa, Vicosa,
MG, Brazil, °Centro APTA Bovinos de Corte, Instituto de Zootecnia,
Sertaozinho, SP. Brazil.

The study was conducted to evaluate proportion of primary cuts in carcass
of Nellore bulls stratified for residual feed intake (RFI). Thirty animals with
414 +35.68 kg BW and 18 & 1.11 mo of age, were evaluated in 2 experi-
ments. The bulls were stratified in low RFI (<mean - 0.5 SD; n = 14) and
high RFI (>mean + 0.5 SD, n = 16), and 2 feeding levels: ad libitum and
restricted (65 g DM / kg BWO, 75). After slaughter and carcasses chilling
period (24h), the right half-carcasses were divided in hindquarter, forequar-
ter and spare ribs, which were weighed and had their ratio calculated based
on cold half-carcass weight. Edible primary cuts were determined based
on the relationship between the sum of cuts weights and the respective
carcass primary cut weight; bones proportion was determined based on the
relationship between the sum of bones weight and the respective primary
cuts weight; shavings proportion was determined based on the relation-
ship between the sum of shavings weight and the respective primary cut
weight. Statistical analyzes were performed according to a 2x2x2 factorial
scheme (2 RFI groups, 2 feeding levels and 2 experiments) in a completely
randomized design, assuming o = 0.05. There were no effect of different
RFI levels in hindquarter weight (60.93 kg and 63.33 kg, respectively for
low and high RFI; P =0.2549), forequarter weight (51.39 kg and 54.82 kg,
respectively for low and high RFI; P = 0.1123), spare ribs weight (17.95
kg and 19.01 kg, respectively low and high RFI; P =0.2112), hindquarter
edible portion (71.44% and 71.02%, respectively for low and high RFI; P
= 0.4621), forequarter edible portion (64.25% and 65.60%, respectively
for low and high RFI; P =0.1473), spare ribs edible portion (43.26% and
45.27%, respectively for low and high RFI; P=0.3233), hindquarter bones
proportion (20.73% and 20.78%, respectively for low and high RF[; P =
0.9167), forequarter bones proportion (22.33% and 21.77%, respectively
for low and high RFI; P = 0.4982), spare ribs bones proportion (14.37%
and 14.91%, respectively for low and high RFI; P = 0.4240), hindquarter
shavings proportion (10.14% and 10.64%, respectively for low and high
RFI; P =0.3221), forequarter shavings proportion (13.19% and 12.58%,
respectively for low and high RFI; P = 0.5399) and spare ribs shavings
proportion (16.64% and 16.21%, respectively for low and high RFI; P =
0.7414), showing that more efficient bulls (low RFI) had a lower dry matter
intake (P=0.0003) and had similar carcass traits (P> 0.05) when compared
with less efficient animals (high RFI). RFI can be used to increase efficiency
and reduce costs of production systems without resulting in damage to the
carcasses of Nellore bulls.

Key Words: edible portion, Nellore, RFI

M248  Creatinine excretion and metabolizable protein require-
ments for maintenance of Red Norte young bulls. T. R. Amorim, M.
M. Ladeira,* M. L. Chizzotti, J. R. R. Carvalho, A. R. V. Lima, N. L.
Magalhaes, and P. D. Teixeira, Federal University of Lavras, Lavras,
MG, Brazil.

Protein is an expensive nutrient in beef cattle diets, and its correct balance
is important to achieve high performance of the animals. In addition, an
excess of dietary protein can increase nitrous oxide emissions. Therefore,
the objective of this trial was to investigate the creatinine excretion and
metabolizable protein requirements for maintenance of Red Norte young
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bulls. The experiment was conducted in a completely randomized design,
with 5 treatments and 7 repetitions. Thirty-five animals, with an average
live weight of 280 + 4 kg, were allocated to individual pens, and received
the following CP levels in the diets: 8, 10, 12, 14 and 16%. After 9 d for
diet adaptation, total urine and feces collections were performed for 5 d.
Metabolic fecal nitrogen, urinary endogenous losses and total endogenous
losses were all estimated by regression approach. Creatinine concentration
in urine was analyzed using colorimetric method. Protein levels did not
influence (P > 0.05) creatinine excretion. The net protein requirements for
maintenance were obtained as the intercept of the regression of retained
nitrogen on nitrogen intake (0.441 x 6.25 = 2.75 g/EBW®73; P = 0,006),
with a partial efficiency of use of metabolizable protein to net protein for
maintenance of 0.68 (P <0,001). This efficiency is very similar of the values
reported by NRC (1985) and BR-Corte (2010): 0.67, and 0.667, respectively.
Using this efficiency and assuming the net protein requirement of 2.75 g
of net protein/EBW®7 for maintenance, the daily metabolizable protein
requirement was calculated as 4.05 g/EBW?7. According to this result,
protein requirements for maintenance of Red Norte young bulls was higher
than the value described by the NRC (1996) (3.8 &/EBW7%), and very close
to the requirement recommended by BR-Corte (2010) (4.03 g/EBW?75),

Key Words: crude protein, nitrogen, requirement systems

M249  Measurement of purine derivatives and creatinine excre-
tion in steers fed fescue seed. J. H. Eisemann,* G. B. Huntington, and
A. E. Lamb, North Carolina State University, Raleigh.

The objectives were to measure urinary excretion of purine derivatives (PD)
and creatinine (CRT) in steers in response to dietary ergot alkaloids, and
to compare total daily and spot collections. Angus steers (n = 8) were fed
a concentrate mix: switchgrass hay (40:60) diet containing endophyte-free
(E-) or endophyte-infected (E+; 2.7 mg/d total ergot alkaloids, 9.6 ug/kg
BW) fescue seed. Steers were housed indoors in individual pens with daily
temperature ranging from 23.5 to 32.1°C. The design was a single reversal
with 14-d treatment periods and 21 d between periods. Steers were fitted
with a harness for total collection of urine on d 12 and 13 of each period.
Urine was collected at 6-h intervals beginning at 1200 h on d 13. Aliquots
from each interval collection within days were combined to form a daily
collection. A spot urine sample was collected at 0800 and 1400 h. Urine
PD and CRT were analyzed by HPLC. Data ANOVA included effects
of treatment, day, and period. Steers’ BW and DMI did not differ (P =
0.20) for E- (290 kg, 5.49 kg/d) and E+ (289 kg, 5.38kg/d). In total daily
collections, urinary CRT excretion was lesser (P < 0.05) for E- than E+.
Means were 1.13 and 1.21 mmol CRT per kg BW7>, respectively. The
PDC ratio (PD/CRT, 1.21 and 1.08) and PDC index (PDC ratio x BW%75,
85.0 and 75.0) were greater (P < 0.01) for E- than E+. Total PD excretion
(mmol/d) did not differ (P < 0.15) for E- (95.8) and E+ (91.0). Estimated
microbial N production was not affected by E+ and was 58.8 and 54.8 g
N/d for E- and E+, respectively. In spot collections, PDC (1.21 and 1.10)
and PDC index (84.9 and 76.5) were greater (P < 0.01) for E- than E+.
Calculated PD excretion (mmol/d) from spot collections was greater (P <
0.01) for E- (99.3) than E+ (89.5). Treatment responses were similar for
PDC and PDC index in total daily and spot collections; however, treatment
responses differed for total daily PD excretion and calculated daily PD
excretion from spot samples. Treatment responses indicate urinary CRT
excretion per kg BW%7 is not a constant for calculating PD excretion and
microbial N production.

Key Words: purine derivatives, creatinine, steers
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M250 Feedlot performance and carcass characteristics of limit-
fed steers. K. Thompson*!, P. Gunn?, R. Lemenager?, M. Claeys?, T.
Nennich?, and S. Lake', 'University of Wyoming, Laramie, *Purdue
University, West Lafayette, IN.

The objectives of this study were to evaluate limit-fed feedlot steers on
performance and carcass characteristics. Angus crossed steers (n=168)
were randomly blocked into one of 24 pens (6 pens/treatment; 7 steers/
pen) and assigned to one of 4 dietary treatments: 1) 85% ad libitum
intake 2) 90% ad libitum intake 3) 95% ad libitum intake; or 4) 100% ad
libitum intake. Diets consisted of a corn-based finishing ration and the
percentage of intake was calculated from the 100% ad libitum treatment
on a weekly basis. All animals were harvested when their respective 12th
rib fat depth reached 0.4 tenths. Data were analyzed using the MIXED
procedure of SAS with preplanned orthogonal contrasts between the 4
dietary treatments. As expected, steers on the 100% ad libitum diet had
greater DMI (P < 0.001) compared with all other treatments. Steers on
the 95% ad libitum diet had greater DMI (P < 0.001) compared with the
85 and 90% ad lib diets, however, there was no difference (P = 0.26)
between the 85 and 90% ad libitum treatments. Total ADG over the
course of the study was greater (P = 0.002) for steers on the 100% ad
libitum treatment; however, there were no differences (P <0.36) between
the other treatments. Steers on the 90% ad lib diets had a greater G:F
(P=0.01) compared with steers on the 95% ad lib treatment, while the
85 and 100% ad lib treatments were intermediate. Days on feed were
greater (P = 0.003) for steers on the 85 ad libitum treatment when
compared with the 95 and 100% ad libitum intake treatment; however,
there was no difference (P = 0.29) between the 95 and 100% ad libitum
treatments. Total feed costs did not differ (P = 0.47) between treatments.
Steers on the 85% ad lib treatment group had less (P = 0.01) KPH fat
compared with all other treatments; however, no differences (P >0.17)
were detected in HCW, 12th rib fat, REA, yield grade, or quality grade.
Limit-feeding steers decreased DMI without sacrificing carcass quality;
however, because days on feed were increased, there appears to be no
economic advantage to limit-feeding feedlot steers.

Key Words: limit-fed, feedlot, steers

M251 Ergovaline disappearance from a ruminally incubated
buffer. A. P. Foote*!, N. B. Kristensen?, J. L. Klotz?, K. R. Brown?, J.
R. Strickland?, D. H. Kim!, A. F. Koontz!, K. R. McLeod!, L. P. Bush!,
and D. L. Harmon!, !University of Kentucky, Lexington, *Syddansk
Kveeg, Vojens, Denmark, 3USDA-ARS, FAPRU, Lexington, KY.

Ergovaline (ERV) is an alkaloid present in endophyte-infected tall fescue
(Lolium arundinaceum) that contributes to fescue toxicosis in cattle. To
determine disappearance of ERV in the washed reticulorumen, steers
(n = 8) were pair-fed alfalfa cubes at 1.5 x NE, and dosed with ground
endophyte-infected tall fescue seed (E+) or endophyte-free tall fescue
seed (E-) via rumen cannula 2 x daily for 7 d at thermoneutral (TN; 21°C)
and heat stress (HS; 32°C) conditions. On d 8, the rumen was emptied
and rinsed. Buffer containing VFA was incubated with 0.015 mg ERV/
kg BW (1 x EXT) followed by an incubation with 0.045 mg ERV/kg
BW (3 x EXT). The ERV in the buffer was supplied as a seed extract.
For each buffer treatment there were 2 consecutive 30-min incubations
where the first 30 min buffer incubation was not sampled. Following
removal of the buffer an identical sampling buffer was incubated with the
addition of Cr-EDTA. Buffer was sampled at 5, 15, and 30 min. Analysis
of buffer samples for ERV was conducted using an Acquity UPLC with
a TQ detector. Disappearance of ERV was calculated by changes in the
pool size in the buffer corrected for dilution by physiological water
and passage out of the rumen. In this model, ERV disappearance is the
sum of absorption into blood, adsorption to the rumen wall or residual
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digesta particles, and metabolism. Treatment of steers with E+ seed had
no effect on ERV disappearance (P = 0.64). ERV disappearance rate
was higher with the 3 x EXT than 1 x EXT (P = 0.02). The interaction
of temperature and buffer (P = 0.08) indicated that ERV disappearance
increased 6.5-fold with increasing ERV during HS, but only increased
2-fold during TN. These data indicates that increasing the ruminal ERV
dose increases ERV disappearance in steers at high ambient tempera-
tures which could be caused by increased absorption rate, metabolism,
or binding of ERV.

Key Words: washed reticulorumen, fescue toxicosis

M252  Body condition score and heart girth change between 7
and 18 months of age to estimate pregnancy probability of Her-
eford heifers mated at 18 months of age. J. B. G. Costa Junior*!,
J. 0. J. Barcellos!, J. C. Whittier?, I. D. P. S. Diaz3, L. Canellas!, V.
Peripolli!, J. K. Ahola?, and R. K. Peel?, ! Universidade Federal do Rio
Grande do Sul, Porto Alegre, Rio Grande do Sul, Brazil, °Colorado
State University, Fort Collins, 3Universidade Estadual Paulista, Jabo-
ticabal, Sao Paulo, Brazil.

Our objective was to use body condition score (BCS) and heart grith
(HG) to estimate pregnancy probability (OR, odds ratio) in Hereford
heifers at 18 mo of age originated from a commercial cattle herd at a
facility in the state of Rio Grande do Sul, Brazil. Heifers were developed
at 3 different levels of average daily gain - (ADG) (high - H, moderate
- M and low - L) with 3 different combinations (LHM; HLL; MMH).
These ADG levels were applied between 7 to 12 mo (P12); 12 to 15
mo (P15) and 15 to 18 mo of age (P18). Used to the LHM, MMH, and
HLL treatments 65, 58, and 60 heifers respectively. This was done by
OR, being adjusted within a complete model involving the treatment
classifing variables and all the continuous variables (body weight - BW,
hip’s height - HH, heart girth - HG, body weight:height ratio - WH) at
the age of 7, 12, 15, and 18 mo. The variables selected for this study
were the BCS at 12 mo (BCS12) and HG at 18 mo (HG18), within the
effect of treatment (y = —30.6165 + 1.5294 BCS12 + 0.1701 HG11 +
Treat (HLL = 0.0; LHM = 1.1699 and MMH = 2.2996); H&L = 0.30).
The HLL treatment was taken as reference once it was determined to
result in the lowest percentage of pregnancy. The heifers receiving the
LHM treatment had 3.2 times more chances to conceive, while heif-
ers in the MMH treatment presented a ratio 9.9 times higher than the
ones of the HLL treatment. The variable HG18 effect showed higher
significance (P < 0.05) in the pregnancy probability model than the
BCS12. We conclude that high HG18, even when combined with low
BCS12, produces high pregnancy probability estimates, however, the
opposite does not happen. The measure of heart girth at the beginning of
the mating is a good reference for the estimation of the pregnancy rate.

Key Words: average daily gain, body weight, logistic model

M253  Use of body weight gain at different ages to evaluate the
pregnancy probability and the change in the pregnancy chance of
Hereford heifers mated at 18 months of age. J. B. G. Costa Junior*!,
J. O. J. Barcellos!, J. C. Whittier?, I. D. P. S. Diaz’, L. Canellas!, V.
Peripolli!, J. K. Ahola?, and R. K. Peel?, /Universidade Federal do Rio
Grande do Sul, Porto Alegre, RS, Brazil, 2Colorado State University, Fort
Collins, 3Universidade Estadual Paulista, Jaboticabal, Sao Paulo, Brazil.

The objective of this study was to evaluate the estimated pregnancy prob-
ability and the change in the pregnancy chance (odds, ratio - OR) using
variable body weight (BW) in Hereford heifers at 18 mo of age originated
from a commercial cattle herd at a facility in the state of Rio Grande do
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Sul, Brazil. Three different levels of average daily gain - ADG (high - H,
moderate - M and low - L) with 3 different combinations (LHM; HLL;
MMH) were considered. These ADG levels were applied between 7 to 12
mo (P12); 12 to 15 mo (P15) and 15 to 18 mo of age (P18). Used to the
LHM, MMH, and HLL treatments 65, 58, and 60 heifers respectively. To
determine these effect OR was adjusted within a complete model involving
the treatment classification variables and all the continuous variables of body
weight (BW), hip height (HH), heart girth (HG), body weight:height ratio
(WH) at the age of 7, 12, 15, and 18 mo. This study used only the variable
BW gain from 7 to 12 mo of age (BWG12), from 12 to 15 (BWG15), and
from 15 to 18 mo of age (BWG18), 30 d before and during the mating time.
The last 2 variables (30 d before and during the mating time) did not enter
into the model and therefore were excluded from further consideration (P
>0.3)(y=-3.6131+0.0431 BWG12+0.0432BWG15+0.0302 BWGIS;
H&L = 0.77). There was a similar change in the OR as to an increase of
10 kg of BW in the P12 and P15 periods. However, at the age of 18 mo,
showed a 54% increase in the changing rate. During P18, before the mating
time, an increase of 35% in the pregnancy chance for every 10 kg of BW
gained was observed. According to the average BW in each treatment at
the end of each period, an increase of 10 kg represents 5% of the BW at
the age of 12 mo, 3.7% of the BW at the age of 15 mo, and 3.2% of the
BW at the age of 18 mo. We conclude that using the pregnancy probability
described in this study will provide a useful tool for decisions related to
heifer development for heifers mated at 18 mo of age.

Key Words: average daily gain, logistic model, mating time

M254  Use of a fescue seed model to study effects of ergot alka-
loids on temperature regulation in steers. G. B. Huntington* and J.
H. Eisemann, North Carolina State University, Raleigh.

The objective was to measure changes in surface temperature (ST) of
the left ribs, rectal temperature (RT), blood pressure (BP), heart rate
(HR), and respiration rate (RR) in steers fed diets containing either
endophyte-free (E-) or toxic endophyte-infected (E+) fescue seed under
conditions where the temperature was above the thermoneutral zone.
Angus steers (n = 8) were housed indoors in individual pens and adapted
to a concentrate mix:switchgrass hay (40:60) diet. Seed replaced soy
hulls in the basal diet for E- and E+ (2.7 mg/d total ergot alkaloids; 9.6
ug/kg BW). Design was a single reversal with 14-d periods and 21 d
between periods. Baseline measurements were taken 2 d before the start
of'each period. Measurements were taken at 0730, 1230, and 1530 h on
d 4, 8, and 14 of each period. Digital infrared thermographic imaging
was used to measure ST. Data analysis included effects of treatment,
day, and period with baseline data used as covariates. Mean (SD) daily
temperature ranged from 23.5°C (1.3) to 32.1°C (1.6). Steers’ BW and
DMI did not differ (P = 0.20) for E- and E+ and were 285 and 288 kg
(SE 4.3) and 5.49 and 5.38 kg/d (SE 0.09), respectively. Steers’ RT, ST,
and RR were greater (P < 0.05) with E+ and increased (P < 0.01) with
time of day. Means for RT (°C) for E- and E+ at 0730, 1230, and 1530 h
were 38.1,38.3, and 38.5; and 38.2, 38.6, and 38.9, respectively. Steers’
ST (°C) for E- and E+ at 0730, 1230, and 1530 h was 36.6, 37.9, and
38.4; and 37.1, 38.2, and 38.9, respectively. Steers’ RR (breaths/min)
for E- and E+at 0730, 1230, and 1530 h was 27, 33, and 35; and 29, 41,
and 44, respectively. Steers’ HR decreased (P < 0.01) when fed E+ but
increased (P <0.01) with time of day. Systolic BP did not respond to E+
but diastolic BP increased (P < 0.05) with E+. Means for HR (beats/min)
were 62 and 57, and for diastolic BP (mm Hg) were 48 and 51 for E- and
E+, respectively. Greater surface temperature in response to E+ was not
sufficient to prevent increased rectal temperature. Decreased heart rate
in response to E+ may explain the impairment of thermoregulation.

Key Words: steers, tall fescue, thermoregulation
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M255  Deposition of muscular and subcutaneous fat tissues of
Nellore steers fed pasture with crude glycerin. E. San Vito,* T.
T. Berchielli, J. F. Lage, E. E. Dallantonia, L. M. Delevatti, C. S. R.
Junior, R. G. Canesin, M. Machado, A. F. Ribeiro, R. A. Silva, and R.
A. Reis, Universidade Estadual Paulista “Julio de Mesquita Filho,”
Jaboticabal, Sao Paulo, Brazil.

The aim of this work was to evaluate the deposition of muscular and
subcutaneous fat tissues of steers fed crude glycerin (CG) on pasture.
The rib eye area (REA), the rib fat thickness between the 12th and 13th
ribs (RFT) and the subcutaneous fat thickness in the region P8 (P8) of
growing Nellore steers under grazing in the dry season were evaluated,
supplemented with different levels of crude glycerin. The CG used was
derived from soybean biodiesel production (80% glycerol). Fifty Nellore
steers with initial shrunk body weight of 279.52 + 16.31 kg were used,
distributed in 5 treatments in a completely randomized design. The ani-
mals were distributed in 10 paddocks, with 1.8 ha each (2 paddocks per
treatment), of Brachiaria brizantha ‘Xaraés’. Treatments were constituted
by 5 levels of CG inclusion in the supplement: (0, 7, 14, 21 and 28% of
CG based on dry matter) as a substitute to the corn grain. The animals
were supplemented daily in a proportion of 0.7% of body weight, and it
contained 40% of crude protein based on dry matter. The supplement was
constituted of corn grain, soybean meal, urea, gluten meal and mineralized
salt. The experiment was executed in 136 d. The measurements were done
in the beginning of the experiment and in each 28 d, through the use of
ultrasound, to evaluate the deposition of muscular and subcutaneous fat
tissues. Data was analyzed using the MIXED procedure of SAS program.
There was no statistical significance (P> 0.05) among the treatments, and
the final observed average values were: 61.5 cm? to REA, 2.4 mm to P8
and 2.0 mm to RFT. The gain observed in the variables (initial value —
final value) AOL, P8 and SFT were of 18.2 cm?, 0.57 mm and 0.47 mm,
respectively. Crude glycerin can be a substitute to corn grain up to 28%
in supplements to growing Nellore steers on pasture, without affecting
animals’ muscular and subcutaneous fat tissues growth.

Key Words: growth, forage, ultrasound

M256 Differences in residual feed intake are largely associated with
changes in body weight gain composition. M. L. Nascimento*!, A. R. D.
L. Souza!, R. R. Tullio2, M. M. Alencar?, A. N. Rosa’, and D. P. D. Lanna!,
1 University of Sao Paulo, Piracicaba, Sdo Paulo, Brazil, ZEmbrapa Cattle
Southeast, Sao Carlos, Sdo Paulo, Brazil, j’Embrapa Beef Cattle, Campo
Grande, Mato Grosso do Sul, Brazil.

Residual feed intake (RFI) is defined as the difference between observed
and predicted intake (predicted from the average weight and daily gain).
RFI has been proposed as an index for genetic selection, however differ-
ences in body composition were pointed as a limiting factor in genetic
selection based on RFI. The objective of this work was to study the
relationship between RFI and gain composition in Nellore steers. Two
hundred and 81 Nellore steers, progeny of 30 2 bulls, were individually
fed for a minimum period of 70 d. The diet contained 2.8 Mcal ME/
kg DM and 13.5% crude protein and was supplied twice a day for ad
libitum intake. The animals were classified in low, medium and high RFI
(mean + 0.5SD) and then extreme classes were compared. Results are
presented on the table below. The high RFI animals retained 0.7 Mcal/
day more energy than the low RFI animals (P < 0.05). Therefore the
change in estimated body weight composition explained 37.4% of the
1.54 kg/d difference in feed intake between high and low RFI classes.
This effect is far greater than the 5% suggested in the literature by dif-
ferent authors based on regression analysis.
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Table 1.

Low RFI High RFI Mean + SD
RFT, kg/d 0.79° —0.78° —0.06 + 0.04
Gain, kg/d 1.35 1.37 1.33+0.02
DMI, kg/d 9.16 7.64% 8.22+0.07
Initial ribeye,! cm? 45.2 45.7 44.6+04
Final ribeye,' cm? 56.4 56.6 56.9+0.4
Initial fat thickness,! mm 2.71 2.71 2.64+0.07
Final fat thickness,! mm 5.632 5.05° 5.00+0.10
Retained energy,”> Mcal/d 4.36° 3.66° 3.98 £0.08
% fat? 28.3% 22.1° 25.9+0.8
% Intramuscular fat 2.702 2.30P 2.62 +0.06

abp < (.05 (CONTRAST/SAS).

Ultrasound.

2EBWEnergy = —126.7+10.9*ribeye+70*fat thickness;R?>=0.73.
3In the gain.

Key Words: beef cattle, body composition, fat thickness

M257  Effects of trehalose on performance and morbidity of
newly received beef steers. E. M. Domby,* C. H. Ponce, J. S. Schutz,
and M. L. Galyean, Department of Animal and Food Sciences, Texas
Tech University, Lubbock.

Trehalose is a disaccharide that has been previously associated with
decreased oxidative stress in dairy cattle. The use of trehalose as a dietary
supplement for newly received beef steers has not been investigated. Our
objective was to evaluate the effects of trehalose concentration in the diet
on performance and morbidity from bovine respiratory disease (BRD).
One hundred and 24 steers (average initial BW = 182.1 kg + 3.69 kg)
purchased from auction markets in southwest Missouri were received,
routinely processed (vaccinations, deworming, and metaphylactic
antibiotic treatment), housed in 12 pens (10 to 11 steers/pen), and fed a
65% concentrate, steam-flaked corn-based receiving diet during a 28-d
receiving period. Treatments were 0 (Control), 1, or 2% trehalose (% of
dietary DM; Cargill Health and Nutrition, Minneapolis, MN). Initial BW
did not differ (P = 0.605) among treatments. Similarly, final (d 28) BW
was not affected by treatments (P =0.779), and there were no differences
(P > 0.420) among treatments for ADG, DMI, or G:F for d 0 to 14 or
for the overall 28-d period. Only 7 steers were treated for BRD (5.6%
total morbidity; 2, 1, and 4 steers from the Control, 1, and 2% trehalose
treatments, respectively). Because of the low numbers of morbid steers,
morbidity data were not analyzed statistically. Results from this experi-
ment suggest neither positive nor negative effects on short-term receiving
period performance or BRD morbidity with dietary supplementation of 1
or 2% (DM basis) trehalose in a steam-flaked corn-based receiving diet.

Key Words: newly received beef cattle, trehalose, bovine respiratory
disease

M258 Performance of fattening steers on Marandu pasture
supplemented with levels of total digestible nutrient in the water
season. J. F. W. Koscheck!,* J. T. Zervoudakis!, L. K. Hatamoto-
Zervoudakis!, L. S. Cabral’, A. A. Oliveiral, J. M. B. Benatti!, D. M.
G. Carvalho!, and R. P. Silva!, ‘Federal University of Mato Grosso,
Cuiaba, MT, Brazil.

This study aimed at evaluating the performance of cattle supplemented
with different levels of total digestible nutrients (TDN), fattened on
Brachiaria brizantha ‘Marandu’ pasture. The experiment lasted 84 d
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and was conducted in an area with 4 paddocks of 1.45 ha, provided with
covered water fountains and feed troughs. Twenty (20) uncastrated male
steers with 24 mo of age and initial live weight average of418.48 + 6.95
kg were used. Animals were distributed in total randomized design with
4 supplements and 5 replicates. Supplements were composed of mineral
mixture, ground grain corn, soybean hulls, roasted soybeans and urea.
Supplements to levels of 800, 1600 and 2400 g/animal/day, containing
respectively 500, 1000 and 1500g of TDN, called S500, S1000, S1500,
were provided to fulfill 300 g of crude protein (CP)/animal/day, besides
the control group which received only mineral mixture. Availability
of forage mass, dry matter potentially digestible and the CP content
of the forage were 5.45, 3.53 t/ha and 10.59%, respectively. For the
supplements S1000, S1500, S500 and MM the animal weight gain was
respectively 1.071 + 0.062; 0.960 = 0.102; 0.914 + 0.094 and 0.671
+ 0.079 kg/day, statistical difference was verified through orthogonal
contrast only between the supplement MM and the other supplements (P
< 0.05). The increase in the level of supplementation, with consequent
increase in the supply of extra TDN, was unable to generate positive
response in animal weight gain, between supplemented animals. The
common characteristic between the supplements was the amount of CP
provided to each animal (300 g), which probably was the key point to
get superior performance compared with animals not supplemented. The
supply of multiple supplements that provide 300 g of CP/animal/day,for
fattening cattle during the summer promotes additional gain of 311 g/
animal/day in relation to the supply of mineral mix, which is important
to get a short cycle of beef production.

Key Words: beef cattle, supplementation, weight gain

M259 Different supplementation strategies to grazing beef
cattlein Brazil. H. O. A. Santana', H. J. Fernandes*!, M. A. Rezende??2,
G. L. D. Feijo?, A. Aguiar*, E. P. Rosa', C. N. F. Guaraldo', and J.
A. da Costa Lima!, 'State University of Mato Grosso do Sul, Aqui-
dauana, MS. Brazil, ’EMBRAPA Beef Cattle Center, Campo Grande,
MS. Brazil, ’Federal University of Grande Dourados, Dourados, MS.
Brazil, *University of Florida, Gainesville.

The objective of this study was to evaluate the effect of different
supplementation strategies on the final weight and carcass character-
istics of young Nellore bulls grazing Panicum maximum ‘Mombaga’
pastures during 426 d. Thirty-two bulls (287 + 17.8 kg), were randomly
distributed in 4 pastures, with 2.5 ha each. Treatments were: mineral
supplementation (Control), continuous concentrate supplementation,
concentrate supplementation on dry season, and compensatory gain
(concentrate supplementation on rainy season). Concentrate supple-
ment contained corn, soybean meal and urea (27.6% of CP and 79.8%
of TDN) and was supplied at 0.5% of body weight. Mineral supplement
was supplied ad libitum. At the beginning and at the end of the trial,
animals were weighted (to calculate the average daily gain, ADG)
and, at the end, ultrasound measurements of loin eye areas (LEA),
fat thickness at the 12th rib (FTR) and at the P8 rump site (FT8) were
taken. The effect of the concentrate supplementation, of the continuous
or tactical (just in part of the year) concentrate supplementation, and
of the season of the tactical concentrate supplementation were evalu-
ated by the partition of the sum of squares of treatment in orthogonal
contrasts. LEA and FTR did not differ (Table 1). Treatments did not
affected the initial body weight (P> 0.10). Concentrate supplementation
and continuous supplementation strategy increased the ADG and the
FT8 of the animals. This result pointed to a greater sensitivity of the
PS8 site to assess the differences in fat deposition in the carcass, or to a
difference in the site of fat deposition in animals submitted to different
supplementation strategies.
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Table 1. Final weight and carcass traits according to the supplementation
strategy

Conc. suppl. P-value
Season
Continuous of
Dry  Compensa- CV, ortactial  tactical
Control season tory gain Continuous %  Conc conc. suppl.
ADG,
kg/d 0.460 0.487 0.533 0.590 10.1 0.005 0.006 0.144
Loin eye
area,cm2 62.5  64.1 65.1 66.9 7.520.221 0.356 0.734
Fat
thickness,
mm
at the
12thrib  3.65 4.02 3.67 3.77 17.40.597 0.822 0.368
at the P8
rump site 3.15  3.25  3.78 4.53 18.20.037 <0.01 0.184

Key Words: carcass, ultrasound, tropical production

M260 Determination of net energy requirements of growing
Nellore cattle. S. L. Posada', A. L. C. C. Borges*?, R. R. Noguera',
N. M. Rodriguez?, R. R. Silva?, C. G. Pancoti?, and H. F. Lage?, ' Uni-
versidad de Antioquia, Medellin, Antioquia, Colombia, *Universidade
Federal de Minas Gerais, Belo Horizonte, Minas Gerais, Brazil.

In 1968 Lofgreen and Garrett introduced a net energy (NE) system designed
for use in beef cattle, adopted by NRC (1996). Their equations were devel-
oped using Bos Taurus cattle. The objective of this study was to determine
the NE requirements for maintenance and weight gain in growing Nellore
cattle by calorimetry. Five Nellore bulls were confined at the Federal
University of Minas Gerais (Belo Horizonte, Brazil), receiving Cynodon
spp. hay, corn and soybean meal, from 200 to 450kg BW. Heat production
(HP) was quantified by open circuit indirect calorimetry at 3 feeding levels:
ad libitum, restricted and fasting. The Brouwer (1965) equation was used
to estimate HP resulting from respiratory exchange and urinary nitrogen
excretion: HP (kcal) = 3.866 O, + 1.200 CO, - 0.518 CH; —1.431 N. NE,,
requirement was determined by linear regression between the log of HP and
the metabolizable energy intake (MEI) for the ad libitum and restricted levels
and also by measuring the fasting heat production (FHP) of the animals.
The NE, requirement was calculated by the difference between MEI and
HP during ad libitum feeding. Data were analyzed by a repeated-measures
design, using the PROC MIXED procedure of SAS (2001). The NE,, and
NE, requirements are shown in Table 1. Lofgreen and Garrett (1968) found
77 keal/kg EBW®7 for NE,,,, which was lower than the values found. NE,,
requirements showed a decreasing trend with increasing BW. That could
be explained by lower weight proportion of organs and body protein as age
increases. Retained energy (ER, NE,) values (kcal’kg EBW®7) obtained
were within the range described by Lofgreen and Garrett (1968).

Table 1. Energy requirements (in kcal’kg EBW0.75) for maintenance (NEm)
and gain (NEg) in experimental periods

Period
1 2 3 4
Item Mean SD Mean SD Mean SD Mean SD
NE,' 116.03: 15.03 92.36> 1595 91.97° 10.68 84.14> 26.44
NE,2 123.53: 25.64 93.92°® 345 98.07° 7.02 83.19> 930
NE 11.54> 1281 24.79® 14.84 39.23* 18.34 26.41® 13.45

g

2bIn a row, means without a common letter differ (P < 0.05).
1Obtained by regression.
20btained by respirometric technique.

Key Words: zebu, tropical conditions, respirometry
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M261 Supplementation of fattening steers on Marandu pas-
ture in the summer: intake and digestibility. J. W. K. Koscheck!,*
J. T. Zervoudakis', L. K. Hatamoto-Zervoudakis!, L. S. Cabral!, A. A.
Oliveiral, J. M. B. Benatti!, D. M. G. Carvalho!, R. P. Silval, and R.
G. F. Silval, Federal University of Mato Grosso, Cuiabd, MT, Brazil.

The objective was to evaluate intake and digestibility on fattening cattle
on Marandu grass pastures supplemented with different levels of the total
digestible nutrients (TDN). Four cattle, with an initial average weight of
512kg, rumen fitted and distributed in 4 paddocks, in 4x4 Latin square
design, were used. The supplements were composed of mineral mixture,
ground grain corn, soybean hulls, toasted soybean grain, and urea. Supple-
ments to levels of 800, 1600 and 2400 g/animal/day, containing respectively
500, 1000 and 1500g of TDN, called S500, S1000, S1500, were provided
to fulfill 300 g of crude protein (CP)/animal/day, besides the control group
which received only mineral mixture. Each period lasted 17 d, 5 d for
adaptation and forage collecting and 9 d for evaluation of the intake and
digestibility. To estimate the intake, chromium oxide was used as external
indicator and the indigestible NDF as internal indicator. Collecting of
feces was made in 3 d at different collection times. SNK test was used for
averages comparison. There was no statistical difference in the total dry
matter intake (TDMI) and dry matter intake of pasture; however, there was
a numerical increase in the TDMI with a trend to the replacement in the
intake of forage for supplement. The intake of ethereal extract (EE) and non-
fibrous carbohydrates (NFC) was higher for the animals fed with S1500 (P
< 0.10), which can be explained by the increased supply of supplement.

Table 1. Intake and digestibility of cattle supplemented with levels of TDN

Supplements
MM S500 S1000 S1500 CV (%)

Intake, kg/d

Total DM 10.22 10.86 11.15 12.11 25.59

Pasture DM 10.15 10.06 9.55 9.71 27.98

Cp 1.22 1.51 1.45 1.46 25.25

EE 0.41° 0.51 0.55% 0.61° 27.06

NFC 1.46° 1.64° 2.03> 2518 31.70
Digestibility

OM 53.2 52.1 54.1 54.5 9.91

NDF 49.8 49.7 50.2 50.6 9.86

abMeans within the row with different letters differ (P < 0.10).

Key Words: grazing animals, supplement

M262  Performance, feed efficiency and ultrasound carcass
traits of Nellore cattle with different classes of residual gain. M.
H. A. Santana*!, R. C. Gomes?2, S. L. Silval!, J. B. S. Ferraz!, and P. R.
Leme!, !College of Animal Science and Food Engineering, University
of Sao Paulo, Pirassununga, SP, Brazil, 2State University of Londrina,
Londrina, PR, Brazil.

The residual gain (RG) was proposed as a measure that estimates the
weight gain according to feed intake and body weight (Koch et al.,
1963; J. Anim. Sci., 22:486). With the objective to verify the differences
between RG classes in performance, feed efficiency and ultrasound car-
cass traits in Nellore cattle (bulls n= 141, 21-mo old 385 kg initial BW;
steers n = 224, 20-mo old, 350 kg initial BW), we computed the aver-
age daily gain (ADG), dry matter intake (DMI), feed conversion ratio
(F:QG), residual feed intake (RFT) and the gain of ribeye area (GREA),
gain of backfat thickness (GBFT) and gain of rumpfat thickness (GRFT)
measured by ultrasound. Residual gain was calculated by regression
of ADG in DMI, metabolic BW (BW superscript 0.75), contemporary
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group, and sex. The animals were divided into 2 classes according the
standard deviation of RG (high > 0.5 SD and low < 0.5 SD). The RG
class effect was analyzed by ANOVA and the means were compared
with Tukey test with a 5% probability level. Only the DMI, as expected,
did not differ (P > 0.05) between the RG classes as well as GREA. The
high RG group had (P <0.05) higher ADG, GBFT and GRFT and lower
F:G and RFI when compared with low RG group. An improvement in
the RG may increase the deposition of fat on the carcass, the weight
gain and improving feed efficiency without affecting the feed intake.

Key Words: growth, Bos indicus, intake

M263  Effect of diet type on the expression of genes regulating
ruminal epithelium function of cattle. A. K. Kelly*!, S. M. Waters?,
K. Keogh'?, E. O’Shea'?, and D. A. Kenny?, 'School of Agriculture
and Food Science, University College Dublin, Dublin, Ireland, *Tea-
gasc, Animal Bioscience Department, Dunsany, Co. Meath, Ireland.

The objective of this study was to investigate the effect of varying
dietary concentrate to forage content on the expression of genes encod-
ing for enzymes involved in the absorption and metabolism of VFA,
ion transporters and transcription factors in ruminal epithelial tissue of
cattle. Forty-eight Holstein-Friesian bull calves were assigned to one
of 3 post-weaning dietary regimens; namely, grazed pasture only (n =
17; G); pasture plus 2 kg DM of concentrate (n = 16; GC) or ad-libitum
concentrate plus 1 kg of straw (n = 15; C), fed indoors. Animals were
slaughtered at 8 mo of age and ruminal epithelial tissue was harvested
from the ventral sac of the rumen. Tissue from 10 animals per treat-
ment was then selected for use in the current study. Total RNA was
extracted and primers were designed to amplify specific regions of 25
genes involved in ruminal absorptive metabolism. Samples of rumen
digesta were also collected at slaughter for VFA analysis, determined
using gas chromatography. Ruminal VFA concentration was greatest for
C and similar for G and GC. Acetic acid was highest for G and lowest
for C (63.1 v 55.3 mol/mol VFA; P <0.05). Conversely, propionic acid
concentrations were greatest for C and lowest for G (32.1 v 23,2 mol/
mol VFA; P<0.05). The ratio of acetic:propionic was highest for G and
lowest for C. There was no difference between dietary treatments (P >
0.10) for N-butyric, Iso-valeric or N-valeric acids. mRNA expression
for Acetyl-CoA-Synthetase was greatest for C, intermediate for GS and
lowest for the G treatments. Differences in expression was also detected
between treatments (P < 0.05) for key genes involved in the ketogenesis
pathway viz. Acetyl-CoA-Trans, HMGL, BDH1 and BDH2. An effect
of diet type (P < 0.05) was also observed for genes involved in choles-
terologenic homeostasis, namely ACAT2, HMGCS2 and ABCA1, with
higher expression detected for C compared with GC, which in turn was
higher than G. Interestingly, similar dietary effects were also observed
for transcription factors PPAR-o.and SREBP2 believed to regulate these
biochemical events. Moreover, the relative expression values for the ion
transporters NHE2, and NHE3 were greatest for C, lowest for G and
intermediate for GC. These results suggest that the biochemical pathways
involved in ion exchange and VFA metabolism, in particular ketogenesis
and associated regulatory transcriptional coordinators were upregulated
in rumen epithelial tissue, in a linear fashion, with increased concentrate
allowance. This study provides further evidence for the elucidation of
the molecular mechanism regulating ruminal absorptive metabolism.

Key Words: VFA metabolism, rumen, nutrient absorption
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M264  Correlations between arrival plasma amino acid concen-
trations and feedlot performance and effects of arrival sex and
antibiotic treatments in high-risk calves. C. L. Maxwell*!, S. J. Ter-
rill', J. W. Dillwith?, R. D. Madden?, M. L. May?, G. K. Kim?, S. L.
Parr’, C. W. Booker’, C. R. Krehbiel', and L. O. Burciaga-Robles?,
!Department of Animal Science, Oklahoma State University, Stillwa-
ter, ’Department of Entomology and Plant Pathology, Oklahoma State
University, Stillwater, 3Feedlot Health Management Services Ltd.,
Okotoks, AB, Canada.

Data from 2 experiments was pooled and used to determine correlations
between arrival plasma A A concentrations and 60 d feedlot performance,
and the effects of arrival sex (Bull vs. Steer) and antibiotic treatment
(Trt vs. No Trt) on arrival AA concentrations. Beef calves (n = 281;
BW = 259 + 9.5 kg) were processed and administered metaphylactic
treatment for control of BRD. Bulls were elastrated and all animals were
allocated to individual feed intake systems (40 animals/pen; GrowSafe
Systems, Ltd., Airdrie, Canada) and fed for 60 d. Cattle were observed
by trained personnel for detection and treatment of disease. Twenty-
three calves were administered an antibiotic treatment, and 33 bulls
were elastrated. Pearson correlation coefficients were calculated using
PROC CORR (SAS 9.3, Cary, NC) examining the relationship between
arrival AA concentration and 60 d feedlot performance. The effects of
sex and antibiotic treatment on AA concentration were analyzed using
PROC GLIMMIX. Animal was the experimental unit, and the model
included the fixed effect of treatment and the random effects of pen and
sex nested within trial. For all cattle, glutamic acid had a negative cor-
relation to DMI, ADG, and G:F (—0.185, —0.307, —0.272, respectively;
P <0.05) for the 60 d period. Serine, alanine, and 4-hydroxyproline had
negative correlations (P < 0.05), and glycine, leucine, ornithine, and
histidine had positive correlations (P < 0.05) to d 0—60 G:F. For calves
treated, leucine and isoleucine concentrations tended to be increased
(P <0.12) compared with calves never treated. Calves that arrived as
bulls had higher total, gluconeogenic, branched-chain, aromatic, and
non-essential AA concentrations (P < 0.05) than those that arrived as
steers. These data indicate that a relationship exists between arrival
AA concentrations and feedlot performance, and AA concentrations
are increased in bulls compared with steers. However, there appears to
be no relationship between arrival AA concentrations and subsequent
antibiotic treatment.

Key Words: amino acid concentration, BRD, feedlot performance

M265 Evaluation of the acid insoluble ash technique as a
method for determining apparent diet digestibility in beef cattle.
E. J. Mc Geough*!2, D. A. Kenny?, and P. O’Kiely!, ! Teagasc Animal
& Grassland Research and Innovation Centre, Grange, Dunsany, Co.
Meath, Ireland, >School of Agriculture, Food Science and Veterinary
Medicine, University College Dublin, Dublin, Ireland.

The objective was to determine if the acid-insoluble ash (AIA) method
provided accurate estimates of in vivo apparent diet digestibility com-
pared with the standard total fecal collection (TFC) method. Twelve
Holstein-Friesian steers, mean LW 328 (SD 27.3) kg, were assigned to
1 of 3 blocks on a descending LW basis and randomly allocated, from
within block, to 1 of 4 diets based on either whole-crop wheat (WCW)
or grass silage (GS) in a 4 x 4 Latin square design. The 3 WCW silages
were based (DM basis) on ratios of grain to straw plus chaff as follows:
11:89, 26:74 and 47:53. The fourth treatment was GS. Each period
within the Latin square was 28 d, with all silages offered for ad libitum
consumption for 15 d after which time, the amount of silage offered to
each animal was limited to 0.90 of its ad libitum intake. A concentrate
supplement (2.60 kg) was offered to each animal in a single feed daily.
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For the last 10 d in each period diet digestibility measurements were
undertaken. TFC was carried out at 08.00 h, with AIA fecal sampling
carried out simultaneously. For the AIA method, fecal grab samples (200
g) were obtained per rectum and pooled for each animal at the end of
the measurement period. All feed and fecal samples were assayed for
DM, NDF, ADF, CP, and starch. The 2 methods were compared using
graphical representation on an agreement plot and by computing a total
deviation index (TDI, 9) and coverage probability (CP os). Computation
was carried out using the SAS macro of Lin et al. (2002), available at
http://www.uic.edu/. The TDI, 9, which is an estimate of the deviation
that covers 90% of the digestibility measurements, was 0.08 for apparent
DM digestibility, with a CP o4 estimate of 0.75, indicating that 75% of
the observations fell within the previously specified error limit of 0.06.
Upon removal of GS from the analysis, the strength of the agreement
between the 2 methods was increased (TDI g = 0.06 and CP o = 0.89).
Thus, it may be concluded that the AIA method is a useful method to
determine diet digestibility given the proportion of measurements that
fell within the pre-specified range of acceptability.

Key Words: acid insoluble ash, total fecal collection, beef cattle

M266 Feedlot performance and carcass traits of Nellore cattle
as affected by sex condition and frame size. S. L. Silva*!, R. C.
Gomes2, M. N. Bonin!, L. S. Martello!, P. L. Alvarez!, L. S. Oliveira’,
M. R. Mazon', J. C. M. Nogueira Filho!, J. B. S. Ferraz', and P. R.
Leme!, !Universidade de Sdo Paulo, Faculdade de Zootecnia e
Engenharia de Alimentos, Pirassununga, SP, Brazil, *Dep. Zootecnia,
Universidade Estadual de Londrina, Londrina, PR, Brazil.

Use of non-castrated (NC) males for red meat production has been a
common practice in Brazil because they grow fast, utilize feed more
efficiently and show high-yielding and leaner carcasses when compared
with castrated males (CM). The objective of this work was to investigate
the effects of sex condition and frame size (FS) on feedlot performance
and carcass traits of finishing Bos indicus steers and bulls. Nellore
bulls (n = 119; 372 + 32kg LW) and steers (n = 122; 351 £ 36 kg LW)
averaging 20-mo old, were tested for feedlot performance, being fed
high-grain diets (85% of concentrate) for 56 to 140 d. Individual DMI,
ADG and G:F were recorded. At the beginning of each test, animals
were weighed (LW) and hip height was measured to calculate FS. In
28-d intervals, animals were weighed and ultrasound scanned for deter-
minations of LM area (LMA) and backfat thickness (BFT) between
12th/13th ribs. At the end of test period, animals were slaughtered and
hot carcass weight (HCW) and kidney, pelvic and inguinal fat (KPIF)
were registered. Animal FS ranged from 4 to 9. Data was analyzed by
ANOVA with year (block), FS and sex as fixed effects and time on feed
(test length) as covariate. At the beginning of feedlot period, NC were
heavier (369 vs 351 kg), had greater LMA (61.6 vs 59.9 cm?) and lower
BFT (0.5 vs 1.4 mm) than CM (P < 0.0001), respectively. Also had
higher ADG (1.86 vs 1.58 kg/day), DMI (10.7 vs 10.3 kg/day) and G:F
(0.176 vs 0.155 kg ADG/kg DMI) than CM (P < 0.0001). Steers had
smaller HCW than NC (292.7 vs 320 kg, respectively) but they did not
differ in dressing percentage (59.3%). Steers had higher KPIF (3.6 vs
2.8%) and BFT at slaughter (5.6 vs 4.4 mm) than NC, respectively, but
they had greater final LMA than CM (79.8 vs 74.1 cm?, respectively).
FS was positively and linearly associated to initial and final LW, G:F
and HCW (P <0.0001) but did not affect other traits. Non-castrated and
large FS finishing animals may be more profitable due to their greater
weight gain and G:F. When fed high concentrate diets, NC Nellore males
present carcass with adequate BFT to the meat industry.

Key Words: beef cattle, Bos indicus, feedlot
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M267 Evaluation of a rapid determination of heat produc-
tion and respiratory quotient in Holstein steers using the washed
rumen technique. D. H. Kim*!, K. R. McLeod', J. L. Klotz?, A. F.
Koontz!, A. P. Foote!, and D. L. Harmon', University of Kentucky,
Lexington, “USDA-ARS, Forage-Animal Production Research Unit,
Lexington, KY.

The objective of this study was to validate use of the washed rumen
technique for rapid measurement of fasting heat production (FHP) and
respiratory quotient (RQ), and compare this with heart rate (HR) and core
temperature (CT). The experiment used 8 Holstein steers (322 & 30 kg)
under controlled temperature (21°C) as follows: 10 d diet adaptation, 1
d measurement of respiratory gases at 1.5 x NE; (Unwashed rumen), 1
d measurement of respiratory gases at fasting (Washed rumen), and 7 d
for re-establishing intake. Steers were offered alfalfa cubes top-dressed
with a mineral pre-mix at 1.5 x NE,,. At the day of measurement the
reticulorumen was washed and refilled with ruminal buffer (NaCl = 96;
NaHCO; = 24; KHCO; = 30; K,HPO, = 2; CaCl, = 1.5; MgCl, = 1.5
mmol/kg of buffer) that was gassed with a mixture of 75% N, and 25%
CO, before incubation in the rumen. Mean daily CT between unwashed
and washed rumen were not different (Table 1). Mean daily HR and HP
were lower for washed rumen than for unwashed rumen (P <0.001). RQ
was lower for washed rumen and there was an interaction (P < 0.001)
with sampling hour. To define the plateau of RQ, dependence of RQ
rate and hour on unwashed and washed rumen was fitted by a one-phase
decay equation. The plateau of RQ values were calculated at 0.87 £0.01
and 0.72 £ 0.01 for unwashed and washed rumen, respectively. The RQ
decreased to approximately 0.7, by 8 h after washing the rumen. This
approach may provide an alternative to the traditional 48 h fasting time,
or measurements made during the third and fourth day after starvation.
Applying the washed rumen technique may be more rapid and less
stressful means to predict energy required for maintenance in cattle.

Table 1. Comparison of washed and unwashed rumen models

P-value
Item Unwashed Washed SEM Treatment (T) Hour (H) T xH
CT, °C 3691 3691 0.07 ns ns ns
HR, beats/min 57.62 4530 1.01 <0.001 ns ns
HP, kJ/kg BW0.75 237.15 167.01 3.67 <0.001 ns ns
RQ 0.85 0.73 0.01 <0.001 <0.001  <0.001

Key Words: fasting heat production, respiratory quotient, washed rumen

M268  Effects of lipid sources on intake and digestibility of beef
cattle finished at pasture. I. P. C. Carvalho*'3, T. T. Berchielli'2, G.
Fiorentini'3, J. F. Lage'?, Y. T. G. Salcedo!, H. V. Brandt Filho!, L.
G. Rossi!, C. S. Ribeiro Junior'=, and L. M. Delevatti!, ! Universidade
Estadual Paulista Julio de Mesquita Filho, Jaboticabal, Brazil, ’INCT/
CA member, Brazil, SFAPESP Fundacédo de Amparo a Pesquisa do
Estado de Sao Paulo, Sao Paulo, Brazil.

This study was carried out to evaluate the effects of lipid sources in
supplements on intake and apparent digestibility of finishing beef steers
kept at pasture. Forty-five Nellore steers (initial average body weight
of 440kg) were assigned to 5 treatments on a completely randomized
design. The animals were divided in to 10 paddocks (2 paddocks per
treatment) of Brachiaria brizantha ‘Xaraés’. Different lipid sources
(linseed oil, palm oil, soybean grain and calcium salts; Lactoplus) was
added to the supplements (100 g/kg DM) and offered at 1.0% body
weight. The control treatment was composed of a corn and soybean
meal supplement with no additional fat. All the concentrate contain
200 g/kg crude protein (CP) and 100 g/kg ether extract (EE) (except
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the control supplement, which contained 30 g/kg EE). External markers
were used to estimate fecal excretion (LIPE) and individual supplement
intake (titanium dioxide, TiO,).Calculation of dry matter intake was per-
formed by using indegradable neutral detergent fiber (iNDF) as internal
marker. The treatments were compared by analyzing variables using the
GLM procedure (SAS 9.1, SAS Institute Inc., Cary, NC). Dry matter
intake (DMI), pasture intake (PI) and supplement intake (SI) were not
affected by the lipid sources (P < 0.05), with average values of 11.87,
6.87 and 4.81 kg/animal per day, respectively. The addition of linseed
oil decreased dry matter and organic matter apparent digestibility (P
< 0.05). This oil also lessen CP apparent digestibility (P < 0.05) rela-
tive to the other lipid treatments. Palm oil and Linseed oil presented a
negative effect on neutral detergent fiber digestibility (P < 0.05). These
results suggested that the addition of linseed oil on supplements for
grazing beef cattle impair nutrient utilization, and the addition of palm
oil decrease fiber degradation.

Table 1. Least squares means for apparent digestibility (g/100 g)

Control Palm oil Linseed oil Calcium salts Soybean grain CV (%) P-value
DM 60.79° 59.83%  55.01° 61.13* 61.27* 5.06 0.0007
OM 65.57* 64.27°  60.53" 66.12° 65.89* 3.79 0.0006
NDF 59.23* 46.17°  48.20° 61.87* 62.04° 6.16 <0.0001
CP  60.62" 67.86° 61.90° 68.99° 65.69™® 525 <0.0001

abValues in the same row followed by different letters differed on Tukey test
(P<0.05).

Key Words: beef cattle, marker, oil

M269 Nutrient mass balance and performance of feedlot cattle
fed barley segregated by near infrared spectroscopy. E. M. Hussey,
C. F. O’Neill,* R. E. Peterson, L. O. Burciaga-Robles, and M. L. May,
Feedlot Health Management Services Ltd., Okotoks, AB, Canada.

Crossbred yearling heifers (n = 9,617, 32 pens, 269 + 6 kg initial BW,
days on feed = 229) were assigned randomly at feedlot arrival to one of
2 treatments: LOW or HIGH starch:NDF barley. Barley was determined
to be HIGH (starch:NDF >3.25) or LOW (starch:NDF <3.25) at feedlot
arrival based on values determined by Near Infrared Spectroscopy.
The objective was to evaluate the impact of HIGH or LOW barley on
feedlot performance, animal health, carcass characteristics, and N and
P mass balance. Data were analyzed using the GLIMMIX procedure
of SAS, with fixed effect of treatment and random effect of replicate.
Intake was 0.2 kg/d greater (P <0.01) for LOW barley compared with
HIGH. Gain and final BW were greater (P < 0.01) for LOW on a live
and carcass adjusted basis, but G:F was not different (P > 0.30). Carcass
weight, 12th rib fat, and marbling score were greater (P <0.01) for LOW
barley compared with HIGH. Percentage of carcasses grading USDA
Choice was greater (P < 0.01) and percentage grading USDA Standard
was lower (P <0.01) for LOW barley compared with high, whereas the
percentage of carcasses grading USDA Prime or Select was not differ-
ent (P >0.36). Feeding LOW starch:NDF barley decreased (P < 0.01)
the percentage of YG 2 carcasses, increased (P < 0.01) the percentage
of YG 3 carcasses, and tended to increase (P = 0.07) the percentage of
YG 4 carcasses. No differences (P> 0.19) in morbidity outcomes were
observed. Overall mortality was similar (P =0.79) between the 2 barley
treatments, but mortality due to miscellaneous causes was greater (P =
0.03) for LOW compared with HIGH. Intake, retention, and excretion
of both N and P were greater (P < 0.01) for LOW, but removal of N,
P, DM removed, as well as N and P lost were not different (P > 0.60)
between the 2 treatments. Feeding low starch:NDF barley improved
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feedlot performance and carcass characteristics, had a slight negative
impact on animal health, but had no effect on N and P losses.

Key Words: barley, feedlot performance, mass balance

M270 Development of a fecal starch index to predict the feed-
ing value of barley grain for feedlot cattle. W. Z. Yang* and T. A.
McAllister, Research Centre, Agriculture and Agri-Food Canada,
Lethbridge, AB, Canada.

Fecal starch content is considered to be a good indicator of the utiliza-
tion of grain by cattle fed high-grain diets. However, an accurate and
rapid method for determining the starch content of feces is lacking. The
objective of this study was to evaluate the relationship of in vitro gas
production (GP) from feces with differing residual starch content to in
vivo digestibility in an effort to develop a rapid indirect method to assess
the residual starch content. Thirty-two fecal samples were collected
from beef cattle in a replicated 4 x 4 Latin square study in which barley
grain was processed so as to deliberately introduce variation in ruminal
fermentation and total tract digestibility. Fecal samples were used as
substrates in vitro. Gas production was recorded at 3, 6, 9, 15, 24, 36,
48 h and DM disappearance (DMD) was measured at 24 and 48 h of
incubation. Pearson correlation coefficients of GP with fecal contents (N,
NDF and starch) and in vivo feed digestibility were estimated using the
CORR procedure of SAS. Ruminal contents (RI) or feces (FI) collected
from 2 ruminally cannulated steers were used as inocula. Gas produc-
tion (ml/g DM) was lower (P < 0.01) with FI than RI at 24 h (172 vs.
331) and 48 h (214 vs. 341). Dry matter disappearance was also lower
(P <0.01) with FI than with RI at 24 h (23 vs. 24%) and at 48 h (26 vs.
30%). In contrast, starch disappearance was higher (P < 0.01) with FI
than with RI at 24 h (96 vs. 91%) and 48 h (99 vs. 97%). When using
RI, there was no correlation of GP with either fecal starch content or
in vivo starch digestibility, but there was a moderate correlation with
fecal NDF content (r = 0.45; P < 0.02). However, when using FI, there
was a positive correlation of GP with fecal starch content (r = 0.5; P
< 0.02), and negative correlation with in vivo starch digestibility (r =
—0.48; P < 0.01). The results suggest that GP from feces, using FI as
an inoculum may be a good indicator on variation of residual energy
value of feces. However, GP alone may not be a reliable indicator for
assessing the residual starch content of feces.

Key Words: fecal starch, gas production, in vitro

M271  Effect of direct-fed microbials on utilization of rumi-
nally degradable protein in receiving steers. N. M. Kenney,* C. A.
Schaeffer, E. S. Vanzant, J. W. Lehmkuhler, D. L. Harmon, and K. R.
McLeod, University of Kentucky, Lexington.

Direct-fed microbials (DFM) have been shown to alter rumen fermenta-
tion, thus response to DFM may be influenced by supply of degradable
intake protein (DIP). One hundred ninety-two crossbred beef steers
(280 £ 25 kg) were used to determine if DIP supply affects response to
DFM in receiving cattle. Treatments were arranged in a 5 x 2 factorial,
with 5 levels of DIP (80, 90, 100, 110, 120% of DIP requirement) fed
with and without DFM (1 billion cfu/hd). DIP requirement was assumed
to be 11% of TDN and diets were formulated to be isocaloric and meet
or exceed metabolizable protein requirement. Differences in protein
degradability were achieved by altering soybean meal:treated soybean
meal (Amino Plus) and urea level. DFM consisted of a mixed bacterial
culture, primarily Lactobacillus acidophilus and Enterococcus faecium.
BW was recorded weekly and fecal pH was determined by rectal grab
on d 7 and 14. There were no DIP or DFM effects on dry matter intake
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across the 56 d study. A DFM by DIP interaction (P = 0.05) was observed
for ADG during the first 28 d of the trial, which resulted in a tendency
for an interaction (P = 0.08) over the 56 d trial. In the absence of DFM,
ADG was similar across level of DIP, whereas in the presence of DFM,
ADG increased with increasing level of DIP in a cubic (P = 0.08) fash-
ion. Growth efficiency (DFMxDIP, P > 0.10) increased linearly (P <
0.05) with increasing level of DIP through the first 28 d, however, this
difference was not maintained over the entire 56 d (P > 0.10). DFM
increased growth efficiency (P = 0.05) primarily due to increases in
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efficiency over the first 28 d (P < 0.05) of the study. A DFM by time
interaction was observed for fecal pH (P < 0.05). In the absence of DFM
pH decreased from 6.71 to 6.62 on d 7 and 14, respectively. However,
in the presence of DFM there was no change in pH over time (6.64).
These data show that DFM improved growth efficiency across levels
of DIP, however ADG response to DFM was dependent on DIP supply.
This suggests that variable responses of cattle to DFM reported in the
literature may be partially explained by DIP supply.

Key Words: cattle, direct-fed microbial, rumen degradable protein
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M272  Utilizing dietary nutrients to predict nitrogen efficiency
in lactating dairy cattle. N. Swanepoel* and P. H. Robinson, Univer-
sity of California, Davis.

Proactive approaches, such as monitoring dietary nutrient profiles,
are methods for dairy farmers to improve efficiency of nitrogen (N)
utilization (NEF) of their dairy cows and prevent excretion of excess
N which can be environmentally harmful. On farm NEF (i.e., milk
N/feed N) are often 20-33%, but could theoretically reach 38—40%
with optimal nutrition of the total mixed rations (TMR) fed to the
cows. Commercial practice suggests that formulating rations to bal-
ance essential amino acids (EAA) in metabolizable protein (MP) may
further improve NEF. Our objective was to determine if analyzable
dietary nutrients of ‘high group’ lactation TMR could be used to
predict NEF, and if AA profiles of MP as predicted by 2 metabolic
models (i.e., ‘CPM Dairy’ & ‘Shield”) would improve that predict-
ability. Nutrient profiles of 16 commercial dairy cow rations were
determined and then model evaluated to estimate AA profiles of MP.
Correlation analysis was used to determine the predictability of NEF
from single analyte levels in the TMR. The most predictive TMR
nutrients were starch (ST; P=0.07), crude protein (CP; P=0.07) and
potentially digestible CP (DCP; P=0.08). Soluble CP, fat and neutral
detergent fiber were non-predictive (i.e., P> 0.35). Multiple correla-
tion analysis of all TMR nutrients resulted in the best fitting model
being: NEF (%) = 65.7 — 1.60*(CP, %DM) — 0.48*(ST, %DM) [1> =
0.49]. That most of the predictive power from CP appeared to be from
DCP suggests that it may be the EAA profile of MP that influences
NEF. Thus model predicted EAA/MP ratios were added to CP and
ST as potential predictors in a stepwise procedure. The final multiple
prediction equations differed by model. For ‘CPM Dairy’: NEF(%) =
49.84 — 1.91*(CP, %DM) — 0.59*(ST, %DM) — 21.90*(Met, %MP)
+ 13.24*(1le, %MP) [r?> = 0.65] while for ‘SHIELD’ no EAA were
added to the analyte based model (above). Group milk yields were
a poor predictor (i.e., 1> = 0.05) of NEF. This evaluation of com-
mercial dairy rations suggests that analyzable components of TMR
only predict a low amount of the variation in NEF of dairy cows but
that, dependent upon model, addition of predicted EAA/MP ratios
may improve it.

Key Words: amino acid, metabolic model

M273  Effects of water iron concentration, valence and source
on drinking water preference of lactating cows. O. N. Genther* and
D. K. Beede, Michigan State University, East Lansing.

Drinking water can contain high concentrations of Fe, mainly of the
ferrous (Fe?") valence. Current recommended upper tolerable con-
centration of Fe in drinking water for cattle (0.3 mg/L) comes from
guidelines for human palatability, but cattle may be able to tolerate
greater concentrations. Our objective was to determine the effects
of varying concentrations of ferrous (Fe?") or ferric (Fe**) iron and
Fe-salt source on lactating Holstein cows’ preferences for drinking
water offered as choices ad libitum. In 4 separate experiments, cows
were offered pairs of water treatments for 22-h periods and water
intake and drinking behavior were recorded. Data were analyzed by
ANOVA. In Experiment | treatments were: 0, 4, or 8 mg of Fe/L from
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ferrous lactate [Fe(C3H;s03),]. Cows exhibited no preference between
water with 0 or 4 mg Fe/L, but water intake tended to be less with
8 compared with 0 or 4 mg Fe/L (P < 0.10). Also, cows spent less
time drinking water containing 8 mg Fe/L (P = 0.01). Total drinking
duration (r=0.62) and frequency (r = 0.55) correlated positively with
water intake (P < 0.05) when pooled across treatments. In Experi-
ment 2, treatments were: 0 or 8 mg Fe/L from either ferrous sulfate
(FeSO,) or ferric sulfate [Fe,(SO,4);]. Water intake did not differ
among treatments. Treatments in Experiment 3 were: 0 or 8 mg Fe/L
from either ferrous chloride (FeCl,) or ferric chloride (FeCls). Again,
cows exhibited no preference among the treatments. Treatments in
Experiment 4 were: 0 or 8 mg Fe/L from ferrous lactate, sulfate, or
chloride. Cows preferred water without added Fe (P < 0.05), but did
not exhibit a preference among waters containing the Fe sources with
different anionic moieties. Total drinking duration and frequency were
less (P < 0.05) when offered water containing 8 mg of Fe/L from
ferrous chloride compared with ferrous lactate or sulfate. Overall,
our results indicate that upon first exposure to drinking water, lactat-
ing dairy cows tolerate concentrations of Fe up to 4 mg/L without
reducing water intake; however, water intake was reduced with 8 mg
Fe/L. Preference was not dependent upon Fe valence or Fe source
in our studies

Key Words: dairy cattle, drinking water, iron

M274  Effect of cecum starch infusion on hindgut fermentation
and inflammatory response in dairy cattle. S. Li,* H. Khazanehei,
E. Khafipour, and J. C. Plaizier, University of Manitoba, Winnipeg,
MB, Canada.

To assess the effect of cecum starch infusion (CSI) on hindgut fer-
mentation and inflammatory response, 4 dry Holstein dairy cows
(BW =610.5 +42.7kg) were used in a crossover trial with 2 periods.
Each period consisted of 23d of adaptation followed by 3 d of CSI.
Dietary treatments were: 100% grass hay diet (HF), or 60% grass
hay and 40% concentrate diet (CF) that were delivered ad libitum at
0900 h. On the starch infusion days (d 1 to d 3), cows also received
a dose of 600g corn starch suspended in 600mL 0.9% saline via the
cecal cannula at 0900. On the day before the first starch infusion (d
—1) and 3, blood and fecal samples were collected at 0900 and 1500.
DMI was monitored daily. Fecal samples were used to measure pH,
VFA, ammonia, and lipopolysaccharide (LPS). Inflammatory markers
(serum amyloid-A and haptoglobin) concentrations were measured in
peripheral blood. DMI was higher in CF than HF animals and tended
to be reduced by CSI. Fecal pH was lower in CF than HF group and
was reduced by CSI. Total VFA in the feces was higher in CF than
HF animals due to greater molar proportion of butyrate but not that of
acetate and propionate. Total VFA and molar proportion of propionate
increased but acetate decreased on d 1 after CSI but the effects were
disappeared by d 3. Ammonia nitrogen concentration in the feces
was similar in both CF and HF animals, and only decreased in the
CF group due to CSI. Endotoxin concentrations in the fecal water
were similar between treatments, and only increased in CF animals
following CSI challenge. Inflammatory markers were not affected by
treatment and CSI. Results indicate that the increase in the hindgut
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LPS concentration following a CSI challenge is greater when the diet
contains more concentrate.

Table 1.
HF diet CF diet P-value
CSIx
Item Control CSI  Control CSI SEM CSI  Diet Diet
DMI, kg/d 10.7 9.1 12.8 100 1.3 0.07 <0.01 0.49
Fecal pH 6.8 6.3 6.4 6.2 0.1 <0.01 <0.01 0.16
Fecal TVFA, mM 32.5 359 49.0 475 4.1 0.75 <0.01 0.40
Acetate, % TVFA 75.8 72.8 745 727 1.0 0.01 056 048
Propionate, %
TVFA 15.0 144 155 139 05 025 090 0.12
Butyrate, % TVFA 4.1 7.4 6.5 104 0.9 <0.01 <0.01 0.64
Ammonia, mg/dL. 8.9 8.2 10.1 7.6 1.0 0.02 0.82 0.01
Fecal LPS, EU/mL 1,654 2,069 2,705 7,495 1,498 0.05 0.02 0.12

Key Words: dairy cows, hindgut, starch infusion

M275  Hepatic triglyceride concentration and fatty acid profile
in early lactation Holstein cows fed saturated medium- or long-
chain fatty acids. M. Hollmann*!, T. H. Herdt>3, J. A. Zyskowski’,
and D. K. Beede!, 'Department of Animal Science, Michigan State Uni-
versity, East Lansing, *Department of Large Animal Clinical Sciences,
Michigan State University, East Lansing, >Diagnostic Center for Popu-
lation and Animal Health, Michigan State University, East Lansing.

Partitioning of medium-chain fatty acids (FA) in lactating dairy cows is not
well understood. We examined hepatic triglyceride concentration ([TG])
and FA profile of early lactation cows fed 2 sources of saturated FA. Dietary
treatments were: no added fat (CTRL); 2.7% of DM as saturated long-chain
FA (Energy Booster 100; EB); 2.7% as mostly saturated, medium-chain FA
(coconut oil; CNO); or, a 2.7% mixture of EB and CNO (1:1; INT). CNO
diethad 47 g C12:0/kg and 30 g C14:0/kg. CTRL diet contained 36% NDF
(77% from forage), 41% NFC, and 16.5% CP, DM basis. Multiparous (MP;
n=36) and primiparous (PP; n=31) Holstein cows 10 to 14 DIM were fed
1 of 4 treatments for 16 wk. Hepatic tissue was biopsied before treatment
diets were fed, and then on d 14, 28, and 112. Main effects of treatment,
biopsy day (repeated measure), and their interaction were tested separately
for MP and PP by least-squares ANOVA. Dietary CNO concentration
increased hepatic [TG] linearly (CNO > INT >EB; P<0.001). In MP, [TG]
decreased linearly from d 14 to d 28 and 112 (P < 0.001). In PP [TG] was
similar across time (P> 0.05). Increasing hepatic [TG] related positively to
concentrations of C14:0, C16:0, C16:1, or C18:1 cis-9 in total hepatic FA,
but negatively to C18:0, C18:2, or FA longer than 18 C (P < 0.01). Cows
fed CTRL or EB had less than 0.1% C12:0 of total hepatic FA. In contrast,
CNO increased hepatic C12:0to 0.9% (MP) or 0.5% (PP) regardless of day
of experiment. Hepatic C14:0 accumulated over time with CNO. MP cows
fed EB or CTRL vs. INT or CNO had greater increase in C16:0, C16:1, and
C18:1 cis-9 as hepatic [TG] increased (interaction of [TG] by treatment; P
<0.02). In MP, CNO decreased C18:0 concentration (P <0.01). Concentra-
tion of C18:2 #rans-10 cis-12 in hepatic FA accumulated in CNO and over
time, presumably indicative of ruminal biohydrogenation. Dietary CNO
increased hepatic [TG] in early lactation cows. Greater hepatic accumulation
of C14:0 vs. C12:0 (opposite of dietary concentrations) indicates different
physiological partitioning of these FA.

Key Words: fatty acid oxidation, fatty liver, coconut oil
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M276 Production and metabolic response of lactating dairy
cows to heat stress while supplemented with a dietary antioxidant.
A. L. Kenny*!, Y. M. Wang?, N. M. Barkley', R. R. Rodrigues!, K. A.
Davison!, G. I. Zanton?, and M. R. Waldron!, /University of Missouri,
Columbia, °Novus International Inc., St. Charles, MO.

The effect of the antioxidant Agrado Ultra [dry blend of ethoxyquin and
propyl gallate] on the production and metabolic response of 24 lactating
dairy cows to heat stress was investigated. Holstein cows (153 £ 5 d in
milk) were blocked by milk production, body condition and lactation and
randomly assigned to 1 of 2 treatments: Control (Soy hulls 6.1 g/cow/day;
n = 12) or AOX (Agrado Ultra Dry 6.1 g/cow/day; n = 12). Cows were
housed in a free stall barn with access to Calan doors from d —2 to 14 of
treatment. Cows were then housed in environmentally controlled rooms for
7 d at thermoneutral temperature (d 15 to 21; Constant at 20°C) and then
14 d of programmed 12 h cyclical heat stress (HS; d 22 to 35; Mean THI
range of 72.5 £ 0.1 to 81.3 £ 0.5). Cows were returned to free stalls for 7
d of recovery (d 36 to 43). Plasma and milk were sampled 17 times during
the experiment. Rectal temperature was measured daily except during HS (3
times/day). Data were analyzed using SAS by mixed model ANOVA with
repeated measures. Pretreatment values were used as covariates if found
to be significant. Rectal temperature increased (P < 0.01) during HS with a
tendency for cows fed AOX to have lower rectal temperatures (P = 0.09).
Plasma glucose concentration was greater (P = 0.004) in the AOX group
and also responded to HS differently (P = 0.02) than controls. Only changes
in time, particularly during HS, were observed for BHBA and NEFA (P <
0.01). All milk composition variables decreased during HS except for milk
urea nitrogen which increased for 4 d of HS before declining to pre-HS
levels by the end of study. Control cows had a greater milk fat yield (P =
0.02) and AOX cows had a greater percentage of milk protein (P=0.001).
Dry matter intake and milk yield decreased (P <0.01) in both groups during
HS. Live weight decreased (P < 0.01) by 45 + 5 kg during the time cows
were housed in the environmental rooms. Cows fed an antioxidant had a
tendency to respond to HS better with lower rectal temperatures and also
had greater plasma glucose concentrations and milk protein concentrations.

Key Words: dairy, antioxidant, heat stress

M277  Effect of supplemental fatty acids on production
responses and hepatic fatty acid composition and gene expres-
sion of dairy cows fed diets containing low concentrations of fatty
acids. L. F. Greco*!, M. Garcia!, B. L. Artiaga!, E. K. Ganda!, R. S.
Bisinotto!, F. S. Lima!, N. Martinez!, E. S. Ribeiro!, A. L. Lock?, W.
W. Thatcher!, C. R. Staples!, and J. E. P. Santos', ! University of Flor-
ida, Gainesville, *Michigan State University, East Lansing.

Objectives were to evaluate the effects of supplementing diets containing
low amounts of long chain fatty acids (FA, < 1.8% DM) with either mostly
saturated free FA (SFA, 35% C16:0, and 52% C18:0) or with Ca salts
enriched with essential FA (EFA, 27% C18:2 n-6 and 3.5% C18:3 n-3 of
the FA) on production responses and hepatic FA composition and global
gene expression of Holstein cows. In study 1, prepartum cows were allo-
cated randomly to 1 of 3 dietary treatments from 60 d before to 90 d after
calving. Supplementation with FA (% dietary DM) consisted of 0% (CTL,
n=26), 1.7% SFA (n =25, Energy Booster100), and 1.9% as Ca salts of
EFA (EFA, n =25, Megalac-R). On d 14 postpartum, liver was biopsied
and analyzed for FA and global gene expression. Feeding supplemental
fat did not affect (P = 0.35) the FA content of the liver, but increased (P =
0.02) the content of n-6 FA (15.4, 19.0 and 19.3 g/100 g FA, respectively
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for CTL, SFA and EFA). Feeding EFA increased (P < 0.01) the content of
total conjugated linoleic acid and C18:1 #rans isomers in liver. Feeding fat
upregulated genes related to T cell activation, antigen receptor-mediated
signaling pathway and activation of immune response. In study 2, 30 cows
at 12 DIM were allocated randomly to the same treatments as in study 1.
The DMI, BW, and milk yield and composition were recorded daily for 10
wk. Supplementing the diet of cows with fat increased yields of milk and
milk components, and the response was greater for EFA than SFA (Table
1). Milk composition and BW were not influenced by dietary treatment.

Table 1.

Treatment P-value'
Item CTL SFA EFA SE TRT TRT*P Fat FA
DM, kg/d 202 214 214 06 0.23 0.42 0.09 0.93
Milk, kg/d 37.6 403 43.6 0.8 <0.001 0.56 <0.001 <0.01
FCM, kg/d 389 414 454 09 <0.001 0.89 <0.001 <0.01
Milk fat, % 3.52 354 370 0.07 0.17 0.36 0.30 0.14
Milk protein, % 2.88 2.93 292 0.03 0.62 0.55 0.34 0.87
Milk lactose, % 4.89 492 490 0.02 0.45 0.70 0.32 0.41
BW, kg 558.0 566.3 598.4 149 0.15 0.22 0.20 0.14

ITRT = treatment; TRT*P = treatment by parity interaction; Fat = CTL vs.
EFA + SFA; FA = EFA vs. SFA.

Key Words: dairy cow, linoleic acid, gene expression

M278  Effect of lactation stage on milk production and milk
quality in dairy cows in confinement. J. A. de Freitas*!, J. C. de
Souza’, R. P. Lana% A. F. G. Neto!, V. L. Souza', and A. L. dos Santos!,
IFederal University of Parana, Palotina, Parana, Brazil, 2Federal
University of Vigosa, Vigosa, Minas Gerais, Brazil, 3Federal Uni-
versity of South of Mato Grosso, Aquidauana, Mato grosso do Sul,
Brazil.

Milk is a rich food of high biological quality that presents important
substances with anti-carcinogenic action. Some factors can affect the
qualitative characteristics and milk production like animal breed, age,
stage of lactation, milk production at peak lactation, health and previous
nutrition. The study of factors affecting the production and milk qual-
ity were very important in economic aspect. The aim of this study was
to analyze the influence of lactation stage on production, milk quality,
milk production on lactation peak and period of occurrence of peak of
lactation. It were used 8700 data from a commercial herd using Hol-
stein cows in the state of Parana, Brazil. The animals were kept under
confinement (free stall) during the lactation. The total ration contained
17% of crude protein in DM and the concentrate: silage proportion
was 1:1 in DM. The animals were fed and milked 3 times daily. The
dependent variables used were: fat correct milk (FCM), milk fat, protein,
lactose and total solids (expressed in %), somatic cells count (x1000),
milk production (kg), peak of production (kg) and peak occurrence (in
days). The dependent variables were submitted to ANOVA using the
GLM (Generalized Linear Model) procedure of SAS (2009) and means
were compared using a Tukey’s test at 5% probability, considering the
effect of lactation stage. The percentage of protein, lactose, total solids
and peak occurrence did not vary (P > 0.05) according to stage of lacta-
tion. However, the lactation stage on % of fat, somatic cells count, fat
corrected milk and peak of milk production vary (P < 0.05) with stage
of lactation (Table 1).
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Table 1. Percentage of fat, protein, somatic cell counting, total solids (TS) and
fat-corrected milk (FCM) as a function of number of lactation for Holstein cows

Lactation stage Fat (%) Protein (%) SCC (x1000) TS (%) FCM

1 3.744 317 92.27* 12.512 8821.08*
2 3.62¢  3.27% 135.79* 12.64* 9692.93°
3 3.56*  3.16* 151.607 12.89% 10603.43°
4 3.82> 3,120 194.96° 12.13% 8252.35%
5 419> 3.08° 232.15° 12.07¢ 7379.20°

®Values in the same column followed by same letter do not differ statistically
at 5% probability by the F test.

Key Words: dairy cows, lactation number, milk quality

M279  Comparison of growth curves between two genetic com-
positions of dairy goats using nonlinear mixed models. J. G. L.
Regadas Filho*!, M. T. Rodrigues!, R. A. M. Vieira?, L. F. Brito', and
T. S. Oliveiral, !Universidade Federal de Vi¢osa, MG, Brazil, 2Uni-
versidade Estadual do Norte Fluminense Darcy Ribeiro, Campos dos
Goytacazes, RJ, Brazil.

Studies on the growth curves for animals have been used extensively to
examine how body mass and others parameters of interest develop over
time and in relation to the environment, genotype, diet management and
other factors. The goal of this study was to evaluate which nonlinear
model normally used in the literature best describes dairy goat growth,
and compare the curve parameters obtained for 2 genetic compositions
of dairy goats. Data used in this study were collected from the goat flock
of the Universidade Federal de Vigosa, MG, Brazil, 12,573 records were
used from 2,476 females collected between 1992 and 2010. Two genetic
compositions of dairy goats were assessed: predominantly Alpine (+A; n
= 1,458; weighings = 7,335) and predominantly Saanen (+S; n=1,018;
weighings = 5,238). The models evaluated were the Brody, Van Berta-
lanffy, Richards, Logistic, and Gompertz models. Random effects (p, x4,
and /3 were linked to the 3; (asymptotic value), 3, (sigmoidal curve shape
parameter), and 5 (rate of maturing) parameters, respectively. We used
dummy variables to estimate curve parameters independently for each
genetic composition. Residual variance and the Schwartz Information
Criteria were used to evaluate the models. After selecting the model that
best describes the growth curves and possesses the variance and covariance
matrix previously estimated, we were able to test the equality hypotheses
all parameters of the growth curve using the Wald statistic. The Brody
model (+A: By = 56.54; B, = 0.9324; B; = 0.00258; and +S: ; = 58.84;
B> = 0.9383; B3 = 0.00244) with 2 variance component (1; = 23.86 and
W3 =4.04E-07; P < 0.001), provided the best fit to the data. A significant
difference was detected between the estimated parameters for the 2 geno-
types in selected model (P < 0.001). Despite the genotypes have the same
origin and are often considered similar in terms of productive animals
(only visibly different in their coats), differences have been found in their
lactation curves, and now, in this study, in their growth parameters. There
are differences in the growth patterns between the 2 genetic compositions.

Key Words: Alpine, Saanen, Wald statistic

M280  Nonlinear mixed models fitted to growth curves of dairy
goats. J. G. L. Regadas Filho*!, M. T. Rodrigues', R. A. M. Vieira?, L.
F. Brito!, and T. S. Oliveira!, !Universidade Federal de Vicosa, MG,
Brazil, 2Universidade Estadual do Norte Fluminense Darcy Ribeiro,
Campos dos Goytacazes, RJ, Brazil.

Measurements taken on the same experimental unit (animal) are more
closely correlated than those taken in other experiment units, as well as
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measures taken at closer time intervals. These relationships are inherent in
animal growth data, which may disrupt the basic assumptions of statistical
analysis, such as independence of errors. However, there is still controversy
about which growth curve parameters normally used in the literature should
be considered as random. This decision should be based on the biological
interpretation of the parameters and significance of the estimated variance
components. The goal of this study was to evaluate the nonlinear mixed
model methodology for fitting the growth curves of dairy goat. Data used
in this study were collected from the goat flock of the Universidade Federal
de Vigosa, MG, Brazil, were used 12,573 records from 2,476 females.
The models evaluated were the Brody, Van Bertalanffy, Richards, Logis-
tic and Gompertz models. Random effects i, 2, and p; were linked to
the By (asymptotic value), 8, (sigmoidal curve shape parameter), and B3
(rate of maturing) parameters, respectively. In addition to the traditional
fixed-effects model, we evaluated 4 combinations of random variables:
all parameters linked to random effects (W, 6, and ), only the B; and
[, parameters (1, and ), only the By and B3 parameters (p; and 13), and
only the B; parameter (i;). Residual variance and the Schwartz Informa-
tion Criteria were used to evaluate the models. There was reduced residual
variance in all scenarios in which random effects were considered. The
Brody (u; and p3), Van Bertalanfty (i; and 13), and Richards (t;) models
provided the best fit to the data. Interestingly, all 3 models have in common
parameters with biologically significance linked to variance component
significant (P <0.01). A major advantage of using nonlinear mixed model
methodology in fitting animal growth curves is the possibility of including
population variation measurements in stochastic models to predict animal
performance. Growth curves should be fitted using the nonlinear mixed
model methodology, linking biologically parameters to random effects.

Key Words: stochastic, parameters, random effect

M281 Increasing doses of frans-10, cis-12 conjugated linoleic
acid (CLA) and changes in milk fat content and secretion of dairy
ewes. M. Baldin!, R. Dresch!, D. R. M. Alessio!, J. Souza?, M. A.
S. Gama?, M. P. Soares?, and D. E. Oliveira*'?, Centro de Ciéncias
Agroveterinarias, UDESC, Lages, SC, Brazil, *Esalq/USP, Piraci-
caba, SP, Brazil, > Embrapa, CNPGL, Juiz de Fora, MG, Brazil, *Insti-
tuto Federal Catarinense, Araquari, SC, Brazil, >Centro de Educacéo
Superior do Oeste, UDESC, Chapeco, SC, Brazil.

The aim of this study was to examine the relationship between milk fat
depression and increasing levels of t10, c12 CLA fed as a rumen unprotected
supplement (UnCLA, 29.9% of t10, c12) to dairy ewes. Twenty-three
Lacaune ewes, 40 DIM, were used in a completely randomized design.
Treatments were fed during a 14-d experimental period: Control (C): 30g
of Megalac-E, n =5; T1: 20g of Megalac-E plus 10g of UnCLA, n = 6;
T2: 10g of Megalac-E plus 20g of UnCLA, n=5 and T3: 30g of UnCLA;
n="7. The treatments provided 0, 2.99, 5.98 and 8.97 g/d 0oft10, c12 CLA,
respectively. Ewes received after a.m. and p.m. milkings an isoproteic
concentrate (1.0 kg/ewe/d) in which the fat supplements were added. Ewes
were grazing paddocks of a tropical pasture. Milk samples were taken every
2d and on the last day of the experimental period for fat content and FA
profile analyses, respectively. The relationships between milk fat and t10,
c12 CLA-related variables were tested by linear regression analysis using
the REG procedure of SAS, where Y is the variation observed in milk fat
content or yield and X is the t10, ¢c12 CLA in the diet or in milk fat. Outliers
were removed from the data set. Milk fat content was decreased by 5.2,
14.1 and 26.5% and milk fat yield by 10.9, 17.9 and 26.8% in response to
T1, T2 and T3, respectively. Inclusion of CLA linearly increased t10, c12
CLA content (C = 0.03; T1 =0.10; T2=0.19; T3 =0.30; r> = 0.92; P <
0.001) and t10, c¢12 CLA secretion (C =0.03; T1 =0.06; T2=10.12; T3 =
0.15;1>=0.95; P<0.001) in milk fat. Overall, estimated regression models
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(Table 1) show that the magnitude of milk fat depression increased linearly
as t10, c12 CLA increased either in the diet or in milk fat.

Table 1. Estimated regression models

Predictors Change in fat content (%) Change in fat yield (%)

Dose of t10, ¢12 CLA (g/d) y=6.97 —2.87x! y=-11.57-1.32x
?=0.69,n=21 ?=044,n=18

Milk t10, c12 CLA

(g/100g FA) y=7.76 — 80.61x y=-7.56 — 60.73x
r2=0.50,n=22 ?=084,n=14

Milk t10, c12 CLA (g/d)  y=7.46 — 143.13x

2=043,n=23

y=-10.11-73.05x
2=0.56,n=17

'All model coefficients were significantly different from zero (P < 0.001).

Key Words: CLA, milk fat

M282 Impacts of fat level and source on production of high
producing California dairy cows. J. M. Soderstrom*!, P. H. Robin-
son', and K. Karges?, ! University of California, Davis, >POET Nutri-
tion, Sioux Falls, SD.

Addition of supplemental fat is common in total mixed rations (TMR)
fed to high producing dairy cows, but these fats often have different
saturations which influences their maximum dietary inclusion level.
Unsaturated fats, especially those high in linoleic and linolenic acids,
can affect rumen microbial activity leading to altered rumen biohydro-
genation intermediates which can inhibit fat synthesis in the mammary
gland. Saturated fats are less likely to affect rumen fermentation due to
their high rumen stability. We determined if increasing net energy (NE)
of a TMR with fat affects productive performance of high producing
cows, and if unsaturated fat can be added at the same level as saturated
fat without negatively affecting animal performance. The experiment
was a 3 x 3 Youden square with 4 28 d periods and it was completed
on a dairy farm using 3 high group pens (i.e., cows not yet confirmed
pregnant), each with ~340 early lactation multiparity cows. All TMR
were formulated with 75% of dry matter (DM) the same, mainly corn
grain, wheat and sorghum silages, alfalfa hay, corn grain, canola meal,
almond hulls and cottonseed. The other 15% of each TMR was 9% high
crude protein (CP) (i.e., fat extracted) distillers dried grains with solubles
(HPDDGS) and 6% beet pulp (BP) (diet LOWFAT); 15% DDGS (high
fat diet with unsaturated fats: diet UNSAT); 11.1% HPDDGS, 2% BP
and 1.9% rumen inert fat (high fat diet with saturated fat: diet RIFAT).
The TMR had the same CP (avg. 17.3% DM), but fat levels were 3.8,
4.8, 5.0%. DM intake was highest for UNSAT (P < 0.05). Milk, fat and
true protein yields, and milk energy output, were higher (P < 0.01) for
RIFAT vs. UNSAT and LOWFAT. Milk fat % was lowest (P < 0.01) for
UNSAT, highest for RIFAT and intermediate for LOWFAT. In contrast,
true protein % was lowest (P <0.01) for RIFAT. Change in body condi-
tion score was lowest for LOWFAT (P <0.01). Whole tract digestibility
of neutral detergent fiber did not differ among diets, but CP was higher
for UNSAT vs. RIFAT (P = 0.05). Production performance and milk
fat % were decreased by feeding unsaturated fat to increase diet NE but
were increased by feeding rumen stable saturated fat.

Key Words: milk fat, saturated, unsaturated
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M283  Meta-analysis: Impact of grain type and corn harvest
and processing practices on digestion and lactation performance
by dairy cows. L. F. Ferraretto* and R. D. Shaver, Department of
Dairy Science, University of Wisconsin-Madison, Madison.

A meta-analysis was performed to evaluate the effect of cereal grain
type and corn grain harvest and processing practices on intake, digestion
and milk production by dairy cows using a data set comprised of 414
treatment means from 100 peer-review articles published 2000 - 2011.
Categories for cereal grain type, corn processing and mean particle size
(MPS) were: barley, corn and wheat; dry ground, cracked or rolled corn
(DRY), high-moisture shelled or ear corn (ENS), and steam-flaked or
steam-rolled corn (STM); 500-1000, 1000—1500, 1500-2000, 3000—
3500 and 3500-4000 pwm for DRY and <2000 or >2000 pwm for ENS.
Data were analyzed using Proc Mixed of SAS with treatments as fixed
effects and trial as a random effect. Digestibility of dietary starch was
lower for corn than barley ruminally, but not (P = 0.89) total tract (TT).
The TT digestibilities of dietary DM and OM tended (P = 0.06 andP =
0.09, respectively) to be greater for corn than barley or wheat. Ruminal
and TT dietary NDF digestibilities were similar among the grains (P =
0.92 and P = 0.25, respectively); actual and fat-corrected milk yields
and concentrations of milk fat, protein and urea-nitrogen (MUN) did
not differ (P > 0.10) either. The TT dietary starch digestibility was
reduced (P =0.01) and ruminal starch digestibility tended (P = 0.08) to
be reduced for DRY compared with ENS or STM. Milk yield was 1.0
kg/d greater (P =0.01) and DMI tended to be 1.3 kg/d lower (P =0.08)
for ENS than DRY. Milk fat and protein concentrations were greatest (P
=0.05) for DRY and STM, respectively. The TT digestibility of dietary
DM, OM and starch were reduced (P = 0.01) for both DRY and ENS
as MPS increased. The MPS, however, did not affect (P > 0.10) DMI
or actual and fat-corrected milk yields for either DRY or ENS. Milk
fat concentration decreased (P = 0.01) with decreasing MPS for ENS,
but not (P = 0.28) DRY. The MUN concentration tended (P = 0.08)
to increase with increasing MPS for DRY. Corn ensiling and particle
size were major factors influencing dietary nutrient digestibilities in
lactating dairy cows.

Key Words: dairy cow, meta-analysis, starch
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M284  Finding a proxy for the inhibiting effects of polyunsatu-
rated fatty acids on milk fat in dairy cows. G. Maxin*!, H. Rulquin',
and F. Glasser?, 'INRA-Agrocampus Ouest, Rennes, France, ’INRA,
Theix, Saint-Genes-Champanelle, France.

Diets supplemented with plant lipids, high in polyunsaturated fatty acids
(PUFA), often induce milk fat depression (MFD) in dairy cows. Several
trans FA isomers inhibiting milk fat synthesis have been identified,
but cannot fully account for diet-induced MFD. There is still debate
on which FA isomers and/or other mechanisms are responsible for
diet-induced MFD. The experimental approaches meet several limits
(availability of pure FA isomers, simultaneous variations in several FA,
and modification of rumen metabolism and other nutrients following
dietary lipid supplementation), making it almost impossible to identify
the FA that are involved in diet-induced MFD. The aim of this study was
to identify, using a modeling approach, a proxy of the inhibiting effects
of PUFA on milk fat. A database was compiled from published studies
of dietary lipid addition in dairy cow diets. It included 38 responses
to lipid addition (differences between a lipid-supplemented diet and a
control). From diet composition and intake, using published empirical
equations, we predicted the changes in nutrient flows (VFA, glucose
and proteins) following lipid addition. Then, the milk fat responses
to these changes in nutrient flows were predicted using another set of
published empirical equations. We thus got a prediction of the milk fat
changes induced by the nutrients other than FA. The prediction bias was
computed for each response by difference between this prediction and
the response of milk fat reported in the publications, and was assumed
to be caused by the inhibiting FA. To identify proxies of the inhibiting
effect of PUFA, several variables linked to lipid addition (FA intake,
duodenal flows of various FA) were regressed on this bias using GLM
model. The 2 best proxies (best regressors on the prediction biases of
both milk fat yield and content, based on R? and RMSE) were the intake
of 18:2+18:3 and the duodenal flow of 18:2. These results have to be
confirmed on a larger database, but this modeling approach seems to
be a good alternative to complement experimental studies of milk fat
inhibition by dietary PUFA, and overcome some of their limits.

Key Words: dairy cow, milk fat, lipids
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Ruminant Nutrition: Dairy: Calves and Heifers

M285  Crude glycerin as a replacement for corn in starter con-
centrate for dairy calves: Ruminal and blood parameters. G. G.
O. Napoles'?, C. E. Oltramari'?, J. T. Silva'3, G. B. Mourdo!?, and
C. M. M. Bittar*!'3, 'Escola Superior de Agricultura Luiz de Queiroz,
Piracicaba, SP. Brazil, *Fapesp, Sdo Paulo, SP, Brazil, 3>CNPgq, Bra-
stlia, DF, Brazil.

The purpose of the study was to evaluate the effects of crude glycerin
inclusion in starter concentrate, as a replacement for corn, on dairy
calves ruminal and blood parameters. Study was conducted with 24
male Holstein calves allocated into blocks according to age (3—7d of
life) and initial weight (36.7kg). Animals were individually housed
and fed milk replacer (Servamilk, 22% CP; 18% EE, 4L/d) and starter
concentrate (21%CP; 80%TDN) with increasing levels of crude glyc-
erin, replacing corn in the formulation (0, 5, 10%, dry matter basis).
Blood samples were collected weekly until 8 weeks of age for glucose,
lactate, B-hydroxybutyrate (BHBA) and total protein (TP) determina-
tion. In wk 4, 6 and 8 of age, ruminal fluid samples were collected using
an oro-ruminal probe and a suction pump for pH, acetate, propionate,
butyrate, and total short chain fatty acids (SCFA) determination. Plasma
glucose (96.5; 90.7; 94.0 mg/dL for 0%, 5% and 10% glycerin, respec-
tively), lactate (11.66; 11.66; 11.7 mg/dL 0%, 5% and 10% glycerin,
respectively), BHBA (0.13; 0.13; 0.12 mmol/L for 0%, 5% and 10%
glycerin, respectively) and TP (6.23; 6.40; 6.33 g/dL for 0%, 5% and
10% glycerin, respectively) were not affected (P > 0.05) by the replace-
ment of corn by crude glycerin. However, concentrations of BHBA
and TP were significantly increased with age (P < 0.05). Most of the
ruminal parameter were also not affected by the replacement of corn
by crude glycerin in the starter concentrate, except for propionic acid
which presented lower molar concentrations for the 5% crude glycerin
treatment (46.95; 36.03; 44.28 mmol/mL for 0%, 5% and 10% glyc-
erin, respectively). An age effect was observed for pH and propionic
acid molar concentration, but there were no significant effects for the
interaction of age and treatment for these parameters. Averages were
5.25,5.11, 5.10 for rumen pH; and 130.46; 107.86; 115.29 mmol/mL
for total SCFA, for 0%, 5% and 10% glycerin treatments, respectively.
The replacement of corn by crude glycerin does not affect ruminal or
blood parameters of calves, being a good alternative for dairy calves
solid feed formulation. Support by FAPESP.

Key Words: by-products, volatile fatty acids, solid feed

M286  Effect of feed presentation on pre- and post-weaning per-
formance of dairy calves. E. K. Miller-Cushon!, R. Bergeron?, K.
E. Leslie?, G. J. Mason?, and T. J. DeVries*!, ‘Dept. of Animal and
Poultry Science, University of Guelph, Kemptville Campus, Kempt-
ville, ON, Canada, ZDept. of Animal and Poultry Science, University
of Guelph, Campus d’Alfied, Alfred, ON, Canada, 3Dept. of Popula-
tion Medicine, University of Guelph, Guelph, ON, Canada, 4Dept.
of Animal and Poultry Science, University of Guelph, Guelph, ON,
Canada.

Dairy calves are typically offered feed types separately, despite com-
monly being fed a total mixed ration (TMR) later in life. The objective
of this study was to determine how early feed presentation affects feed
intake and performance of dairy calves both before and after weaning
and once transitioned to a TMR. Twenty Holstein bull calves were ran-
domly assigned at birth to 1 of 2 feed presentation treatments: they were
offered chopped hay (3 - 4 cm) and concentrate at a ratio of 3:7, either
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as a mixture (MIX) or in separate buckets (COM). All calves received
8L/d of milk replacer for the first 4 wks. The amount of milk fed was
reduced incrementally in wks 5-7 to facilitate weaning by the end of wk
7. Calves remained on their respective feed presentation treatments for 8
wks. In wk 9—11, all calves were offered the MIX diet to assess whether
carly feed presentation affected intake of the mixed feed. In wks 12—13,
all calves were offered a novel TMR (containing haylage, corn silage,
high moisture corn, and protein supplement) to assess how early feed
presentation may impact acceptance of a novel feed type. Calves were
weighed 2x/wk and intake was recorded daily. Data were analyzed in a
repeated measures general linear mixed model. Calves had similar ADG
both pre-weaning (0.75 kg/d, P = 0.4) and post-weaning (1.19 kg/d, P
=0.13), and similar weights throughout the study (P = 0.8). While on
their respective treatments, MIX and COM calves had similar total feed
intakes (average 0.54 kg/d in wks 28, P=0.8). COM calves consumed
a greater ratio of hay:concentrate than the offered ratio in wk 3,4, and
5(7.06:7 vs. 3:7; P < 0.04), a similar ratio in wk 6 (3.30:7, P = 0.3),
and a lower ratio in wks 7 and 8 (1.83:7 vs. 3:7; P <0.007). When all
calves were offered the MIX diet in wk 9, intake was similar between
treatments (2.67 kg/d, P = 0.7), indicating that familiarity with feed
presentation did not influence intake. Intake remained similar between
treatments upon transition to the novel TMR (average 3.97 kg/d in wks
12-13, P > 0.6). These results suggest that dietary selectivity associ-
ated with early feed presentation may be transient, without statistically
significant effects on longer-term calf intake or growth.

Key Words: dairy calf, feed presentation, growth

M287 Interactive effects of feeding frequency and feed bunk
space on the feeding behavior of limit-fed dairy heifers. A. M.
Greter!, T. F. Duffield?, B. W. McBride®, T. M. Widowski?, and T. J.
DeVries*!, 'Dept. of Animal and Poultry Science, University of Guelph,
Kemptville Campus, Kemptville, ON, Canada, *Dept. of Population
Medicine, University of Guelph, Guelph, ON, Canada, >Dept. of Animal
and Poultry Science, University of Guelph, Guelph, ON, Canada.

Limit feeding may improve feed efficiency, while reducing feed costs
and nutrient excretion, but also poses health and welfare concerns. The
objective of this study was to determine the effects of feeding frequency
and feed bunk space on the behavior of limit-fed replacement dairy
heifers. Sixteen Holstein dairy heifers (183.4 + 9.1 d of age), divided
into groups of 4, were exposed to 4 treatments, using a 2-factor 4 x 4
Latin square design with 21-d periods. The treatments were: 1) feed-
ing 1x/d (at 1200 h) with ample feed bunk space (0.40 m/heifer), 2)
feeding 1x/d with reduced feed bunk space (0.34 m/heifer), 3) feeding
2x/d (at 1200 and 1400 h) with ample feed bunk space, and 4) feeding
2x/d with reduced feed bunk space. The ration was formulated to meet
nutrient requirements of a dairy heifer growing at 0.8 kg/d and fed at
a rate of 2.0% of BW. Feeding and lying behavior were recorded for
the last 7 d of each period. Competitive behavior was recorded on d
16, 18, and 20 of each period. DMI was recorded daily and ADG was
recorded weekly. Data were analyzed in a general linear mixed model.
DMI was similar between treatments (5.5 kg/d). Heifers fed 1x/d spent
more time feeding than heifers fed 2x/d, regardless of feed bunk space
(70.5 vs. 58.9 min/d; SE = 4.0, P = 0.001). Additionally, heifers fed
1x/d displaced each other more often than heifers fed 2x/d (4.8 vs. 2.4
displacements/d; SE = 1.3, P = 0.008). Feed bunk space allowance did
not affect competition between heifers. Interestingly, regardless of feed
bunk space or feeding frequency, all heifers maintained similar ADG
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(0.9 kg/d), lying time (835.6 min/d), inactive standing time (539.8
min/d), and unrewarded time (when no feed was present) at the feed
bunk (28.9 min/d). No interactions between feed bunk space and feed-
ing frequency were found. Results suggest that feed bunk space does
not affect feeding behavior or growth if heifers are allowed sufficient
space to feed simultaneously. The lack of interactive effects of feeding
frequency and bunk space suggests that behavioral concerns associated
with limit feeding may not be addressed by increased feeding frequency
when limit-fed dairy heifers are provided with reduced feed bunk space.

Key Words: dairy heifer, feeding behavior, limit feeding

M288  Effect of physical form of forage on performance, feed-
ing behavior, and digestibility of Holstein calves. C. Montoro!,
E. K. Miller-Cushon*?, T. J. DeVries?, and A. Bach'?, 'Department
of Ruminant Production, IRTA, Barcelona, Spain, *Department of
Animal and Poultry Science, University of Guelph, Kemptville, ON,
Canada, 3ICREA, Barcelona, Spain.

The physical form of forage may influence rumen development, and
consequently BW gain, DM consumption, digestibility, and welfare of
dairy calves. The objective of this study was to determine the effect of
different physical forms of forage on performance, apparent digestibility,
and feeding behavior of young calves. Twenty Holstein male calves (46.8
+ 1.2 kg) were randomly assigned at birth to 1 of 2 feeding treatments,
in which they were exposed to a mixed ration containing (on a DM
basis) 90% crumb starter concentrate and either 1) 10% chopped (3—4
cm) grass hay (COARSE; n=10), or 2) 10% ground (2 mm) grass hay
(FINE; n = 10). All calves were offered 8 L/d of milk replacer (MR;
1.2 kg of DM) from birth, which was incrementally reduced after 5 wk
to enable weaning by the end of wk 7. The study finished after wk 8.
Consumption of mixed ration, MR, and water was recorded daily, and
calves were weighed twice weekly. Samples of feed and orts were taken
in wk 7 and 8 for nutrient content analysis. Behavioral data of each calf
were obtained 2 h per day during wk 6 and 8. Total feces were collected
during wk 8 to determine apparent digestibility. Calves exposed to
COARSE had a greater (P < 0.05) DMI than FINE calves (2.70 vs. 2.45
kg/d, respectively) during the week after weaning (wk 8). Body weight
gain was similar between treatments, despite COARSE calves having a
numerically greater gain than FINE calves (0.94 vs. 0.89 + 0.03 kg/d).
Interestingly, COARSE calves tended (P =0.09) to have a greater gain to
feed ratio than FINE calves (0.68 vs. 0.63 + 0.02 kg/kg). No differences
were observed in CP, soluble protein, and ADF consumption between
treatments; however, COARSE calves tended (P = 0.09) to consume
more NDF than FINE calves during the last week of study (719.2 vs.
610.5 + 25.84 g/d). Calves receiving COARSE sorted in favor of NDF
to a greater extent than FINE calves (P < 0.05), whereas FINE calves
sorted in favor of CP to a greater extent than COARSE calves (P <
0.05). Apparent DM, CP, NDF, and ADF digestibilities were greater (P
<0.05) in COARSE than in FINE calves (72.3, 77.4,40.7,and 42.7% vs.
69.2,74.5,34.0, and 35.6%, respectively). Calves fed FINE spent more
(P < 0.05) time performing non-nutritive oral behaviors than those fed
COARSE, and FINE calves tended to spend less time idle (either lying or
standing) than COARSE animals. In conclusion, providing chopped hay
to young calves improves feed intake, improves DM, CP, NDF, and ADF
digestibility after weaning, and reduces non-nutritive oral behaviors.

Key Words: feeding behavior, forage, physical form
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M289  Effects of age on gene expression of transport proteins in
ruminal epithelia of milk-fed calves. M. Oba,* T. B. McFadden, and
L. L. Guan, University of Alberta, Edmonton, AB, Canada.

The objective was to evaluate effects of age of milk-fed calves on
expression of genes coding for epithelial transport proteins that facilitate
absorption of fermentation acids from the rumen. Eighteen Holstein
bull calves were individually housed and fed whole milk twice daily
(4L/d) and offered texturized calf starter ad libitum. The calves were
harvested at week one (n = 6), 3 (n=15), or 6 (n = 7) after birth, and
ruminal epithelial tissue was harvested; the epithelium was manually
peeled off from the muscle layer, rinsed in PBS (pH 7.4), snap-frozen
in liquid nitrogen, and kept at —80°C until analysis. Total RNA was
extracted, and real-time RT-PCR was performed for monocarboxylate
transporter isoform 1 (MCT-1; co-transporter exporting protons and
dissociated VFA), Na*/H" exchanger (anti-porter importing Na* and
exporting protons) isoforms 1 (NHE-1), 2 (NHE-2) and 3 (NHE-3),
putative anion transporter isoform 1 (PA7-1; anti-porter importing
dissociated VFA and exporting bicarbonate), and downregulated in
adenoma (DRA; anti-porter importing dissociated VFA and exporting
bicarbonate). The expression of each targeted gene was normalized
using 3 internal control genes: ribosomal protein large PO, B-actin, and
glyceraldehyde-3-phosphate dehydrogenase. Ruminal epithelia har-
vested from 3 or 6 wk old calves had higher mRNA abundance of DRA
(0.44 and 0.39 vs. 0.07 units; P < 0.05) and MCT-1 (1.08 and 0.81 vs.
0.26 units; P < 0.05) compared with samples from one-wk old calves.
Abundance of NHE-2 mRNA was greater for 6-wk old calves compared
with one-wk old calves (0.72 vs. 0.21 units; P <0.05). However, nRNA
abundance of NHE-1, NHE-3, and PAT-1 was not affected by age at
harvest. Dissociated VFA are transported across apical membrane via
DRA and basolateral membrane via MCT-1, and both MCT-1 and NHE-2
regulate intracellular pH by exporting protons generated from absorption
of undissociated VFA. These results indicate that ruminal epithelia of
calves initiate metabolic adaptations at a molecular level within 3 wk
after birth to facilitate absorption of fermentation acids from the rumen.

Key Words: calf, rumen epithelia, transport protein

M290 Ruminal and blood parameters of dairy calves man-
aged on different milk-feeding programs. M. R. Paula'?, G. G. O.
Napoles!3, M. P. C. Gallo2, M. C. Soares'?, and C. M. M. Bittar*!?,
1Escola Superior de Agricultura, Piracicaba, SP, Brazil, 2 CNPgq, Bra-
silia, DF, Brazil, 3F apesp, Sdo Paulo, SP, Brazil.

The objective was to evaluate the effect of different milk-feeding pro-
grams on dairy calves ruminal and blood parameters. After birth, 30
male Holstein calves were utilized in a randomized block design and
assigned to 3 milk-feeding programs: 1) Conventional (C): 10% birth
weight (BW) (4L/d); 2) Step-down (SD): wk 1: 10% BW (4L/d); wk
2 to 6: 20% BW (8L/d), and wk 7 and 8: 10% BW (4L/d); 3) Intensive
(1): 20% BW (8L/d). Animals were individually housed, had water free-
choice, starter concentrate fed ad libitum (18% CP; 80% TDN), and milk
replacer (MR) (20% CP, 16% EE, 12.5% solids; Sprayfo Violeta, Sloten
do Brasil Ltda.) fed according to milk-feeding program. Coast-cross
hay was fed after weaning (eighth week). Blood samples were col-
lected weekly until 10 weeks of age for glucose and B-hydroxybutyrate
(BHBA) determination. In wk 4, 8 and 10 of age, ruminal fluid samples
were collected using an oro-ruminal probe and a suction pump for pH
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and short chain fatty acids (SCFA) analysis. Plasma glucose (88.8; 89.8;
92.4 mg/dL for C, SD and I programs, respectively) were not affected
(P > 0.05) by milk-feeding program, but concentrations decreased as
animals aged (P < 0.0001). Concentrations of BHBA (0.155; 0.122;
0.101 mmol/L for C, SD and I, respectively) were affected (P < 0.05) by
milk-feeding program, as well as by age (P < 0.02), with similar values
up to the 6th week but increasing values thereafter; and by the interaction
of'age and milk-feeding program (P < 0.02). Observed effects for BHBA
reflect the observed starter concentrate intake according to milk-feeding
programs (722.5; 552.0; 435.7 g/d for C, SD and I, respectively), with
higher concentrations of BHBA for treatments with higher starter intake.
Average ruminal pH (5.47; 5.51; 5.46 for C, SD and I, respectively), and
total SCFA (106.6; 112.5; 105.4 mmol/mL for C, SD and I, respectively)
were not affected by milk-feeding program. However, an age effect (P
<0.001) was observed for pH, with decreasing values; and for acetate,
propionate, butyrate and total SCFA, with increasing concentrations
as calves aged. An interaction of age and milk-feeding program effect
was observed for propionate (P < 0.2), butyrate (P < 0.6), and for the
total SCFA (P <0.05), with lower concentrations for calves on intensive
milk-feeding program at wk 8. Effects of milk-feeding program on
starter intake affect rumen and plasma parameters. Support by FAPESP.

Key Words: B-hydroxybutyrate, milk replacer, volatile fatty acids

M291  Effects of kelp meal on performance and structural
growth of conventional and organic dairy calves. G. M. Soule,* A.
F. Brito, A. Miranda, L. Chase, N. L. Whitehouse, E. S. Fletcher, and
N. T. Antaya, University of New Hampshire, Durham.

Kelp meal (KM) is a dried seaweed product used in dairy farms par-
ticularly in organic operations. The current study examined the effects
of KM (A4scophyllum nodosum) on performance and structural growth
of 36 heifer calves [18 conventional Holsteins (Trial 1) and 18 organic
Jerseys (Trial 2)]. We hypothesized that the high mineral content and
salty flavor of KM enhances diet palatability and DMI in calves. Animals
were blocked by calving date and, within breed, randomly assigned to
2 treatments: Control (calf starter) or KM (calf starter + 25 g of KM).
Approximately 5.7 and 3.8 L of milk were fed daily to Holsteins and
Jerseys, respectively. Grass hay was offered ad libitum and orts were
collected daily. Body weight and growth were measured twice a week
from wk 1-7 and wk 1-8 of age in Holsteins and Jerseys, respectively.
Except for whiter height, which was higher (P = 0.05) for Holsteins fed
the control vs. the KM diet, no other significant treatment differences
were observed on Trial 1. However, data from Trial 2 showed that KM
significantly increased DMI and ADG compared with the control. No
differences (P> 0.05) in structural growth were observed for calves fed
the control or the KM diet in Trial 2, suggesting that dietary energy was
utilized for body fat deposition rather than skeletal growth. A 2-fold dif-
ference in ash concentration between the conventional (9.04%) and the
organic starter (5.68%) suggests the latter was lacking minerals. Because
KM is rich in minerals and adds a salty flavor to the diet, increased
DMI in Jerseys may be explained by enhanced diet palatability and/or
an animal need to meet mineral requirements. Research is needed to
investigate the interaction between KM and the starter nutrient profile
on body composition and structural growth of dairy calves.
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Table 1. Effects of kelp meal (KM) on performance and growth of dairy calves

Holsteins (Trial 1) Jerseys (Trial 2)

Item Control KM SED P>F  Control KM SED P>F
DML, kg/d 1.34 1.39 0.12 0.77 0.93 1.16 0.04 <0.01
ADG, kg/d 0.73 0.76 0.03 0.55 0.49 0.61 0.03 0.01
ADG:DMI 0.50 0.55 0.02 0.11 0.53 0.53 0.03 0.98
Final BW, kg 60.5 61.5 1.05 0.52 40.7 447 1.00 0.02
Whiter height, cm  85.3 84.4 0.31 0.05 7438 75.0 0.60 0.73
Hip height, cm 89.1 88.3 0.35 0.11 77.1 77.8 0.44 0.36
Body length,cm  65.0 63.7 0.77 026 59.2 59.4 0.51 0.85

Key Words: dairy calves, kelp meal, organic dairy

M292  Total serum protein in calves is not correlated with future
milk performance. B. Ozer*!, A. Bach?3, and M. Chahine!, /Univer-
sity of Idaho, Twin Falls, ’IRTA, Caldes de Montbui, Spain, 3ICREA,
Barcelona, Spain.

It is well established that calves with poor passive transfer of immu-
noglobulins have increased risk of diarrhea, respiratory problems,
and mortality. Furthermore, there are some studies that have linked
plasma immunoglobulin concentrations or colostrum provision early
in life with improvements in future performance. The improvements
have been attributed to potential lactocrine mechanisms mediated by
hormones present in the colostrum. The objective of this study was to
determine whether total serum protein (TSP) in calves was correlated
with future milk performance in the first lactation. A total of 6,172
calves born between 2005 and 2009 in the same herd were fed 3 L of
colostrum within 1 h after birth followed by 2 additional liters 8 h later,
and blood-sampled within 48 h of life to determine TSP. Determina-
tions of TSP were performed by an experienced veterinarian using a
refractometer (Jorvet J-351, Jorgensen Laboratories, Inc. CO). Then,
total milk produced by the animals in their first lactation was recorded.
A categorical variable was constructed including TSP below 5.4 (n =
1,962), between 5.4 and 6.4 (n=2,324), and above 6.4 mg/dl (n= 1,886).
A mixed-effects model that accounted for the random effects of year of
birth and sire (father of each heifer considered) plus the fixed effects of
the 3 TSP categories and the lactation length as a covariate was run to
evaluate any potential relationship between TSP and milk yield in the
first lactation. In the first lactation, calves that had TSP below 5.4 mg/d
produced 10,551 + 230 kg, those with TSP between 5.4 and 6.4 mg/dl
produced 10,499 £ 229 kg, and those with TSP above 6.4 mg/dl produced
10,445 + 230 kg. There was no relationship (P = 0.13) between TSP
and future milk production. These results indicate that either TSP is not
a valid proxy to assess the adequacy of colostrum feeding, or that the
amount of colostrum offered during the first 2 d of life has no impact
on future animal performance.

Key Words: colostrum, metabolic imprinting, performance
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M293 Intake and performance of Holstein heifers transitioned
to group housing from individual pens using differing grain mixes
with or without hay the first two weeks after moving. D. Ziegler*!,
D. Schimek?, B. Ziegler?, H. Chester-Jones!, M. Raeth-Knight?, and
G. Golombeski*, University of Minnesota Southern Research and
Outreach Center, Waseca, >Hubbard Feeds Inc., Mankato, MN, 3 Uni-
versity of Minnesota, St. Paul, “Hubbard Feeds Inc., lowa City, IA.

One-hundred twelve 57- to 60-d-old Holstein heifers (82.6 + 1.32 kg)
were assigned to 1 of 4 treatments in 4 replicate pens (7 heifers/pen) for
112 d. Treatments were fed d 1-14 and included 1) free choice (FC) 18%
CP texturized grain mix without hay (TXT); 2) same as TXT but with
FC hay (TXTH); 3) FC 16% crude protein whole corn/pellet grain mix
without hay (WCP); 4) same as WCP but with FC hay (WCPH). Then
from d 15-112 all heifers were fed a common diet of 16% CP GM (2.73
kg/d d 15-56 and 2.27 kg/d d 57—-112) with FC hay. Intakes were taken
daily from d 1-28 and then weekly from d 29-112. Daily grain mix dry
matter intake and gain/feed did not differ from d 1-14, 2.30 + 0.05 kg
and 0.38 + 0.006 kg gain/kg feed, respectively. Hay dry matter intake
for d 1-14 was 0.06 and 0.11 kg/d for TXTH and WCPH, respectively.
There were significant grain mix x hay interactions for ADG (P < (.05)
and total dry matter intake (P = 0.0003) but no differences in gain to
feed from d 1-112 (0.29 £ 0.002 kg gain/kg feed). No differences were
observed in body condition score (112 d avg. 3.25) or hip height (112 d
avg. 112.2 cm; P> 0.05). Under conditions of this study feeding differ-
ing grain mixes with or without hay for 14 d in group pens after moving
from individual nursery pens had minimal effect on heifer performance.

Key Words: grain mixes, Holstein heifers, performance.

M294  Precision-feeding dairy heifers with different levels of
dietary fiber and F:C. Effects on protein utilization, N efficiency,
and rumen fermentation. G. J. Lascano*! and A. J. Heinrichs?, The
California Polytechnic State University, San Luis Obispo, >The Penn-
sylvania State University, University Park.

The objective of this experiment was to determine the effects of manipu-
lating dietary fiber level with differing forage to concentrate (F:C) ratios
on protein rumen utilization of precision-fed dairy heifers. Six cannu-
lated Holstein heifers (486.98 + 15.07 kg BW) were randomly assigned
to 2 levels of concentrate, HC (45% forage) and LC (90% forage) and
to a forage type sequence [33% grass hay and wheat straw HS, 67%
corn silage CS (Low fiber); 50% HS, 50% CS (Medium fiber); and 67%
HS, 33% CS (High fiber)] within forage level administered according
to a split-plot 3 x 3 Latin square design (21-d period). Similar N intake
and rumen degradable protein (RDP) were provided (1.20 g N/kg BW
0.75), and casein was added to supply additional N to provide 1.80 g
N/kg BW 0.75. Heifers fed HC had greater apparent total tract organic
matter (OMD), neutral detergent fiber (NDF), and cellulose apparent
digestibility (AD) than those fed LC diets (P < 0.01). Nitrogen AD was
not different between F:C or with increasing levels of HS in diets, but N
retention tended to decrease linearly as HS was increased in the diets (P =
0.09). Protozoa numbers were not different between F:C treatments, but
HS interacted linearly. The HC-fed heifers had a greater VFA concentra-
tion (P <0.05). Mean pH was not different among F:C rations. Increasing
dietary fiber through HS affected RDP utilization and decreased DM,
OM, NDF, ADF and cellulose AD linearly (P < 0.05). Microbial protein
synthesis predicted from urinary purine derivatives decreased linearly
with HS addition resulting in a linear decrease in N retention with HS
addition (P = 0.03), which was opposite to rumen NH;N and BUN,
reflecting the inefficiency in N utilization as more HS was added to the
diets. Rumen fermentation parameters, DM and fractional passages
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(solid and liquid) rates support the reduction in protein utilization and
retention, microbial protein synthesis and AD observed as more dietary
fiber is added to the rations of precision-fed dairy heifers.

Key Words: heifers, fiber, protein degradability

M295 Insulin response is affected by the level of milk replacer
offered to young calves. A. Bach*!2, LI. Castells?>, C. Montoro?, and
M. Terre?, 'ICREA, Barcelona, Spain, *Department of Ruminant Pro-
duction, IRTA, Barcelona, Spain.

Eight male Holstein calves (40.6 2.9 kg of BW and 7.8 £ 1.6 d of age)
individually housed were allocated to either a LOW milk replacer (MR)
allowance of 2 daily doses of 2 L each (478.5 g/d of DM from MR), or
to a HIGH allowance of 2 daily doses of 4 L (957.0 g/d of DM from
MR). In addition all calves had ad libitum access to the same starter feed
and water. At d 7, 30, and 60 of experiment all calves were submitted
to a glucose tolerance test (GTT) that consisted on an i.v. infusion of
180 mg/kg of BW of glucose at 4 h after the morning MR offer. Blood
was harvested at =15, =5, 0, 4, 8, 12, 25, 35, 45, and 60 min relative to
glucose infusions. Blood samples collected at —15 and —5, and 0 relative
to glucose infusion were used as baseline concentrations of glucose and
insulin. Then, the area under the curve (AUC; concentration/min) for
glucose and insulin was calculated as the increase with respect to the
baseline. Next, the clearance rates of insulin (CRI, %/min) and glucose
(CRG, %/min) were computed. The increase in blood glucose follow-
ing the GTT (assessed as AUC) was similar in both LOW and HIGH
calves, which indicates that all animals were able to control glycemia
effectively. Similarly, CRG and CRI were no different between LOW
and HIGH calves. However, calves in the HIGH group needed a sub-
stantially greater (P < 0.001) serum insulin concentration (98.7 + 13.2
pU/ml) than LOW calves (41.5 + 13.2 uU/ml) to control glycemia.
Furthermore, as age increased, the rise in serum insulin elicited by the
GTT continued to increase (P =0.01) in HIGH but not in LOW calves.
Insulin to glucose ratio was greater (P < 0.001) in HIGH (157.5+7.8
pU/mg) than in LOW (46.7 + 7.8 pU/mg) calves. This ratio increased
with age (P < 0.01) and in a more pronounced (P = 0.03) fashion in
HIGH than in LOW calves. It is concluded that offering 8 L/d of MR in 2
separate doses decreases insulin sensitivity of young calves. Research is
needed to assess whether the impaired glucose responsiveness of calves
can be minimized by feeding milk more frequently.

Key Words: calf, glucose, metabolism

M296 Optimizing particle size and moisture in diets for dairy
heifers. M. A. Khan!, A. Bach>?, LI. Castells*3, D. M. Weary', and
M. A. G. von Keyserlingk!, ‘Animal Welfare Program, University
of British Columbia, Vancouver, BC, Canada, 2ICREA, Barcelona,
Spain, 3Deparment of Ruminant Production, IRTA, Barcelona, Spain.

Little research to date has addressed diets for growing dairy heifers.
In 2 experiments involving 36 replacement heifers (181 + 7 kg of BW
and 175 + 7 d of age) we tested the effects of forage particle length and
DM of a TMR on DMI, feeding rate and feed sorting. Each experiment
used a replicated 3 x 3 Latin square design, testing 9 heifers in each of 2
replications for 3 periods of 9 d each. Each group of heifers was housed
in a pen with access to 3 electronic feed bins. In Exp. 1, a TMR was
formulated using the same ingredients but where the hay component
was provided at 3 different lengths resulting in a TMR with 72 (LONG),
64.2 (MEDIUM), or 60% (SHORT) of the particles above 19 mm. In
Exp. 2, heifers were provided access to a TMR with different moisture
contents (obtained by adding water): LOW (65% DM), MODERATE
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(50% DM), and HIGH (35% DM). In both experiments, data from
the last 5 d of each period were analyzed using a mixed-effects model
accounting for the fixed effects of treatment and period, and the random
effects of replication, animal within treatment, and period. In Exp. 1,
DMI tended (P = 0.09) to increase and time spent feeding decreased (P
=0.05) as the particle size of TMR increased. Feeding rate also tended
(P=0.07) to increase as particle size of the TMR decreased. Heifers fed
the LONG diet selected (P < 0.05) in favor of long particles (>19 mm)
and against short (1.18-8mm) and fine (<1.18 mm) particles; heifers
fed the SHORT diet selected (P < 0.05) against long particles and in
favor of short and fine particles. In Exp. 2, heifers consuming the LOW
moisture diet tended (P = 0.09) to have greater DMI than those fed the
MODERATE and HIGH diets, with no differences in feeding behavior
or sorting activity. We conclude that TMRs with particle sizes similar to
the MEDIUM diet minimize sorting. Adding water to achieve moisture
contents of a TMR >35% can reduce DMI in heifers.

Key Words: eating rate, feeding behavior, sorting

M297 Replacing processed grains with whole corn in starter
diet did not affect the performance of dairy calves. M. A. Khan*!,
J. H. Kim?, D. M. Veira?, and M. A. G. von Keyserlingk!, Animal
Welfare Program, University of British Columbia, Vancouver, BC,
Canada, *Agriculture and Agri-Food Canada, Agassiz BC, Canada.

We compared the effects of replacing processed grains in conventional
texturized starter with whole corn on the performance of dairy calves.
Individually housed Holstein heifer calves (n =24) were fed whole milk
(8 1/d) for 28 d of age and gradually weaned during d 29 to 39. At 7 d
of age, calves were randomly assigned to one of the 2 starter diets i.e.,
conventional (textured; contain processed grains) starter (n = 12) or
whole corn (whole corn replaced the grain component of conventional
diet) starter (n = 12). Starter diets were fed ad libitum for 70 d. Daily
starter intake in calves fed either conventional or whole corn starter
was similar during pre-weaning (0.21 + 0.02 vs. 0.22 + 0.02, kg; P =
0.73) and post-weaning (2.10 = 0.07 vs. 1.99 £0.10; P = 0.46) periods.
Overall during the experiment, total (milk solid plus starter) DMI (98.0
+3.0vs.95.7+3.7, kg; P=0.63), BWG (53.5+£2.2 vs. 53.1 £2.4, kg;
P =10.92) and feed efficiency (0.56 = 0.01 vs. 0.57 + 0.02, BWG/DMI,
P =0.67) were similar in calves fed either conventional or whole corn
starter. Calves fed whole corn starter visit the feeder more frequently
(186.5 £9.4 vs. 153 £ 15.3, visit/d; P = 0.02) than those fed conven-
tional starter. However, daily time spent eating was not affected (3.57 +
0.17 vs. 3.45 £ 0.19, h/d; P = 0.18) by diet. Calves on both treatments
did not (P > 0.05) preferentially select feed particles (grains or pellets)
from the starter diet. Ruminal pH was similar (5.68 + 0.16 vs. 5.43 +
0.07, P =0.20) in calves fed whole corn based starter compared with
those fed conventional starter. Concentrations of blood glucose and
blood BHBA were similar (P> 0.05) in calves fed both starter diets. In
conclusion, replacing processed grains with whole corn in starter diets
did not affect the feed consumption, feed particle sorting, growth and
feed efficiency in dairy calves however; it fails to alleviate the severe
acidic conditions in the rumen of developing calves. Use of whole corn
in starter could potentially lower the rearing cost of heifers by reducing
the processing cost of grains.

Key Words: whole corn, starter, rumen development

M298  Performance of dairy calves managed on different milk-
feeding programs. M. R. Paulal?, M. P. C. Gallo', M. C. Soares',
G. B. Mourdo!?, and C. M. M. Bittar*'2, !Escola Superior de
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Agricultura Luiz de Queiroz, Piracicaba, SP, Brazil, ZCNPq, Brasilia,
DEF, Brazil, 3Fapesp, Sao Paulo, SP. Brazil.

The objective was to evaluate the effect of different milk-feeding pro-
grams on performance of calves until 10 weeks of age, abruptly weaned
at 8 weeks of age. After birth, 30 male Holstein calves were utilized in
a randomized block design and assigned to 3 milk-feeding programs:
1) Conventional (C): 10% birth weight (BW) (4L/d); 2) Step-down
(SD): wk 1: 10% BW(4L/d); wk 2 to 6: 20% BW (8L/d), and wk 7 and
8: 10% BW (4L/d); 3) Intensive (I): 20% BW (8L/d). Animals were
individually housed, had water free-choice, starter concentrate fed ad
libitum (18% CP; 80% TDN), and milk replacer (MR) (20% CP, 16%
EE, 12.5% solids; Sprayfo Violeta, Sloten do Brasil Ltda.) fed according
to milk-feeding program. Coast-cross hay was fed after weaning (eighth
week). Fecal scores, starter and milk replacer intake were evaluated
daily. Calves were weighted and growth measurements were taken
weekly until the tenth week of age. Starter daily intake was affected (P
< 0.05) by the milk-feeding program with lower intake observed for
the intensive fed calves as compare with calves fed by the conventional
program, with no difference with the step-down program (722.5; 552.0;
435.7 g/d for C, SD and I, respectively). Measured average MR intake
was 3.94; 6.02; 7.30 L/d for C, SD and I programs, respectively. Despite
the higher MR intake for the step-down and intensive programs, weight
gain (469.1; 455.0; 466.4 g/d for C, SD and I, respectively), average
body weight (50.6; 51.6; 52.7 kg for C, SD and I, respectively), and
final weight (69.7; 68.6; 69.6 kg for C, SD and I, respectively) were not
affected by milk-feeding. Even though average and final body weight
were not affected, heart girth was affected (P < 0.05) (84.3; 86.2; 87.2
cm for C, SD and I, respectively), suggesting effects on growth other
than weight gain. However, other body measurements (hip width: 23.1;
23.4; 23.8 cm and withers height: 82.3; 82.1; 83.0 cm for C, SD and
I, respectively), were not affected (P > 0.05). Average hay intake was
affected (P < 0.05) with lowest intake for calves on the step-down pro-
gram (461.0; 150.5; 307.4 g/week for C, SD and I, respectively). Fecal
scores were higher for the step-down and intensive programs (1.44;2.8;
2.1 for C, SD and I, respectively). Support by FAPESP.

Key Words: milk replacer, liquid feeding, weight gain

M299  Effect of increasing intake of linoleic acid in milk replacer
on Holstein calf performance. M. Garcia,* J. H. Shin, A. Schlaefli,
J. E. P. Santos, and C. R. Staples, University of Florida, Gainesville.

The aim was to evaluate the linoleic acid (LA) requirement of unweaned
Holstein calves from birth to 60 d of age. Within 2 h of birth, calves (n
= 88) were fed 4 L of colostrum (>60 g of IgG/L) harvested from cows
delivering the experimental calves. Calves were blocked by gender and
assigned randomly to 1 of 4 treatments. Soybean and coconut oils were
mixed with an emulsifier and added to a basal milk replacer (MR; 7%
fat and 28% CP) at the time of feeding (0600 and 1200 h) to supply
0.064, 0.128, 0.256, or 0.512 g of LA/kg of metabolic BW, T1 to T4,
respectively. Final MR fed was 15% fat. Amount of MR fed was adjusted
based on weekly BW. Blood was collected weekly. A low LA grain mix
(18% CP, 2.87 Mcal of ME/kg, and 1.6% fat) was offered starting at 31 d
of'age. Birth weight and height were covariates for analysis of gain and
growth respectively. During the period of feeding MR alone, T2 males
gained more BW (5.3 kg) compared with males fed T1, T3, or T4 (2.8,
2.8, and 2.7 kg, respectively, SE = 0.5) whereas BW gain by females
did not differ (2.6, 3.1, 3.3, and 3.4 kg; cubic by gender interaction, P =
0.04). Increased gain by T2 males was accompanied by increased intake
of MR (19.7 vs. 19.2, 19.0, and 19.2 kg, SE = 0.2). Intake of grain mix
(480 g/d; SE = 55) and BW gain (21.2 kg, SE = 1.4) between 31 and 60

111



d of life did not differ among treatments. At 60 d of life, calves fed diets
T2 and T3 had greater wither height (82.6, 83.6, 84.0, and 83.2 cm, SE
=0.7, P=0.08) and hip height (87.6, 88.7, 88.9, and 87.9 cm, SE=0.7;
quadratic effect, P=0.04). Mean concentrations of plasma glucose (90.3
mg/dL, SE = 1.5) and insulin (2.2 ng/mL, SE = 0.3) were unaffected by
diet. Total cholesterol concentrations in plasma increased linearly (P =
0.05) with increasing intake of LA (72.6, 75.2, 79.0, and 80.4 mg/dL,
SE = 4.1) whereas plasma concentrations of BHBA tended (P = 0.10)
to be greater for T1 calves compared with others (0.82 vs. 0.74, 0.72,
and 0.76 mg/dL, SE = 0.05). Supplementing LA in MR at >0.064 g/kg
of metabolic BW during the first 60 d of life improved growth but not
BW of underperforming female Holstein calves.

Key Words: calves, milk replacer, linoleic acid

M300 Effect of feeding increasing amounts of linoleic acid on
health and immunity of unweaned Holstein calves. M. Garcia,* J.
H. Shin, A. Schlaefli, D. Wang, J. E. P. Santos, and C. R. Staples, Uni-
versity of Florida, Gainesville.

The aim was to evaluate the effect of increasing intake of linoleic acid
(LA) on measures of health and immunity of Holstein calves from
birth to 60 d of age. Within 2 h of birth, calves (n = 88) were fed 4 L
of thawed colostrum (minimum of 60 g of total IgG/L) harvested from
cows delivering the experimental calves. Calves were blocked by gender
and assigned randomly to 1 of 4 treatments. Soybean and coconut
oils were mixed with an emulsifier and added to a basal milk replacer
(MR; 7% fat and 28% CP) at the time of feeding (0600 and 1200 h) to
supply 0.064, 0.128, 0.256, or 0.512 g of LA/kg of metabolic BW, T1
to T4, respectively. Final MR fed was 15% fat. A grain mix of low LA
concentration (18% CP, 2.87 Mcal of ME/kg, and 1.6% fat) was offered
starting at 31 d of age. Blood was sampled weekly. Serum IgG (g/L) on
the day after birth was used as a covariate for health measures. As LA
intake increased, fecal firmness tended (P = 0.07) to increase linearly
as well as age at first day of diarrhea (7.0, 7.3, 7.5, and 7.5 d, SE = 0.3).
The % of days with fever (>39.5°C) during the first 14 d of age did not
differ (5.7%, SE = 2.3) nor did % of days (4.5%, SE = 1.0) with severe
diarrhea throughout the 60-d study. Mean plasma concentration of acid
soluble protein tended (P = 0.06) to decrease linearly (102.0, 96.5,91.7,
and 92.6 mg/L) with increasing LA intake. Mean plasma concentration
of'haptoglobin decreased (treatment by age, P =0.04) to a greater extent
at first evidence of diarrhea for T1 calves. Mean concentration of TNFa
in mitogen-stimulated blood did not differ among treatments (375 pg/
mL, SE = 64), but that of IFNy tended to be greater in T2 and T3 calves
(258, 342, 319, and 238 pg/mL, SE = 67; quadratic effect, P = 0.09).
A similar quadratic response to LA supplementation was detected for
% of blood neutrophils undergoing phagocytosis (62.1, 66.6, 64.1, and
62.8%, SE = 2.3; P =0.07) and oxidative burst (51.5, 55.8, 53.6, and
50.4%, SE = 2.5; P = 0.04). Feeding LA in MR between 0.128 and
0.256 g/kg of metabolic BW appeared to increase several markers of
pro-inflammatory response in unweaned Holstein calves.

Key Words: calves, linoleic acid, immunity

M301  Jersey calf blood metabolites in response to liquid feeds
with varied fatty acid profiles. V. A. Swank,* W. S. Bowen, K. M.
O’Diam, M. L. Eastridge, and K. M. Daniels, Department of Animal
Sciences, The Ohio State University, Columbus.

Most commercially available Jersey calf milk replacers (MR) use edible
lard as the primary fat source. Edible lard lacks medium chain fatty acids
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(MCFA) whereas pasteurized saleable whole milk (pSWM) from Jersey
cows contains many MCFA. The objective was to determine whether
altering the FA profile of MR with the inclusion of coconut oil (CO), rich
in MCFA, would alter blood metabolite profiles in Jersey calves over
time. This trial was conducted as a randomized complete block design.
Male (n=18) and female (n =32) Jersey calves were randomly assigned
at birth to 1 of 4 liquid diets: pasteurized Jersey saleable whole milk
(pSWM; 27.9% CP, 33.5% fat, DM basis); MR containing 100% of fat
as edible lard (100:00; 29.3% CP, 29.1% fat); MR containing 20% of fat
as CO (80:20; 28.2% CP, 28.0% fat); MR containing 40% of fat as CO
(60:40; 28.2% CP, 28.3% fat). Calves were fed 2L of their respective
liquid diet twice daily (0600h and 1800h) from 2d of age until 7wk of
age, and once daily until weaning (8wk of age). Once a week, a subset of
calves (n=34) were fasted overnight for 12h and jugular blood samples
were taken; immediately before morning feeding which occurred at
0600h, 0800h, 1200h, and immediately before the evening feeding
at1800h. These samples were collected at 1wk, 3wk, and 6wk of age.
Blood samples were used to determine concentrations of triglycerides
(TG), glucose, plasma urea nitrogen (PUN), and total protein (TP). Data
were analyzed using the mixed procedure of SAS. TP was not different
throughout the trial. The interaction of diet and week was significant
for TG and glucose concentrations; both variables changed over time
in a complex pattern for animals on a given treatment (significant linear
and quadratic contrast effects). Treatment, week, and time of collection
had a significant effect on intensive PUN concentrations, with all 3
having a linear effect. Moreover, pSWM was significantly different than
80:20, with 6.17mg/dl and 5.76mg/dl, respectively (P = 0.036). Given
that calves on this trial grew the same (companion abstract) our results
here measuring concentrations of blood metabolites are as expected.

Key Words: fatty acids, Jersey calf, milk replacer

M302 Ponderal development of dairy heifers fed sugarcane
and increasing crude protein levels. M. F. S. Queiroz*!, T. T. Ber-
chielli?, R. D. Signoretti’, and J. A. S. Morais®, ! Universidade Federal
da Paraiba, CCHSA/UFPB, Bananeiras, Paraiba, Brazil, *Faculdade
de Ciéncias Agrarias e Veterindrias, UNESP, Jaboticabal, Sdo Paulo,
Brazil, ’Agéncia Paulista de Tecnologia dos Agronegécios, Colina,
Séo Paulo, Brasil, *Universidade Federal de Sergipe (UFS), Sdo Cris-
tovdo, Sergipe, Brazil.

Twenty-four Holstein x Zebu crossbred heifers with average age of 19
months and 250 kg fed sugarcane and four different protein levels diets
were used. The sugarcane (IAC 862480) was evaluated during August
to November (winter/spring) and the diets concentrate was compound
by corn meal, soybean meal, urea, ammonia sulfate and mineral mix, in
different proportions, to obtain the protein levels (13, 15, 19 and 22%
of crude protein) in 70:30 relation forage and concentrate. The animals
were maintained in an individual stall and ad libitum fed twice a day
(8 and 16 h) during the adaptation and experimental period, 15 and 62
days, respectively. The experimental design was completely random-
ized blocks, consisting of 3 blocks and 4 treatments. The heifers were
weighed and their thoracic perimeter; withers and hip height, and body
score were determined at the beginning and at the end of the experimental
period, at every 21 days. There was no diet effect (P> 0.05) on ponderal
development and body score. The heifers had an average growth of 0.05
cm/day withers height and 0.04 cm/day hip height and 0.17 cm/day of
heart girth during the experimental period.
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Table 1. Means of crossbred dairy heifers ponderal development

Diet CP level (%) P-value!
Item 13 15 19 22 CV LE QE
Weight (kg) 279.1 275.6 2689 277.1 133 ns ns
Withers height (cm) 120.1 121.1 1193 1196 42 ns ns
Hip height (cm) 124.0 1249 1236 123.0 39 =ns ns
Thoracic perimeter (cm) 158.1 1557 155.8 1563 5.0 ns ns
Initial BCS? 2.5 2.6 2.6 2.6 82 ns ns
Final BCS? 2.8 2.8 3.0 2.8 90 =ns ns

ILE = linear effect; QE = quadratic effect.
2Scale 1 to 5.

Key Words: body score, feedlot, heifer reraising

M303  Pre- and postweaning performance and health of dairy
calves when sodium butyrate is fed in milk replacer and/or calf
starter during the summer months. H. Chester-Jones*!, S. More-
land?, D. Ziegler!, M. Raeth-Knight?, and J. van Eys?, 'University of
Minnesota Southern Research and Outreach Center, Waseca, *Nutriad
Inc., Elgin, IL, 3University of Minnesota, St. Paul.

One-hundred eight (2—4 d old) individually fed Holstein heifer calves
(39.3+0.64 kg) were randomly assigned to 1 of 4 treatments to evaluate
pre- (d 1-42) and post weaning (d 43—56) calf performance and health
when fed sodium butyrate in milk replacer and/or calf starter. All calves
were fed a non-medicated 20% fat:20% protein milk replacer (MR) at
0.284 kg in 1.99 L water (12.5% solids) 2X daily for the first 35 d and 1X
daily from d 36 to weaning at 42 d. Calf starter (CS; 18% CP) and water
were fed free choice d 1 to 56. Day 1 to 14, 1:1 neomycin:oxytetracycline
was added to the MR solution to provide 22 mg/kg BW/d. Treatments
(Trt) were 1), Control MR and CS with rumensin (R; 33 mg/kg); 2),
MR with 0.3% sodium butyrate (NaB; Adimix-Pro) and CS with R; 3),
Control MR and CS with 0.33% NaB (Adimix-30C); and 4), MR with
0.3% NaB and CS with 0.33% NaB. Ambient temperatures averaged
a high of 27.2°C (range 18.9 to 38.3°C) and a low of 16.9°C (range
10.6 to 26.1°C) during the study (June, July, August, 2011). Calves
fed MR with NaB (Trt 2,4) had greater pre-weaning ADG (P = 0.02)
and gain/feed (P = 0.001) than those fed MR without NaB (Trt 1,3).
Similar trends (P = 0.09) were observed for d 1-56 ADG. Calves fed
Trt 1 had reduced gain/feed and tended to have lower pre-weaning and
overall ADG (P = 0.07) vs. Trt 2, 3, and 4. The addition of NaB or R
to starter did not affect starter intake pre- or post-weaning. There were
also no differences in total DMI between treatments averaging 0.78 kg/d
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and 1.76 kg/d during the pre- and post-weaning periods, respectively.
There were no pre- or post weaning scouring days and treatment cost
differences due to treatments. Under the conditions of this study there
were benefits to calf performance of adding NaB to non-medicated
MR during the summer months. Using NaB in CS appeared to be an
acceptable alternative to R.

Key Words: Holstein calves, performance, sodium butyrate

M304 Limiting amino acids for pregnant heifers fed corn silage-
based diet. D. Wang, J. Q. Wang,* S. C. Li, D. P. Bu, Y. D. Zhang, P.
Sun, and L. Y. Zhou, Institute of Animal Science, Chinese Academy of
Agricultural Sciences, Beijing, China.

Two experiments were conducted to determine limiting amino acids
(AA) for pregnant heifers fed corn silage-based diet. In experiment 1,
four 21-mo-old Holstein Heifers (BW =450 + 20kg) fitted with ruminal,
proximal duodenal and terminal ileal cannula were used to determine
flows of AA into the duodenum and apparent intestinal AA digest-
ibilities. These data were used to calculate amounts of total essential
amino acids (TEAA) that should be infused into the duodenum to match
the requirements of AA of growing and pregnant heifers according to
calculations, which suggested that 8, 15, 20, 5, 15, 15, 20, 5, 10 and 5
g/d of methionine, histine, lysine, arginine, threonine, valine, leucine,
isoleucine, phenylalanine and tryptophane were required, respectively,
to be supplemented to the duodenum. In experiment 2, three 23-mo-
old Holstein Heifer (BW = 470 + 25kg) fitted with ruminal, proximal
duodenal and terminal ileal cannula were used in a duplicate 3 x 3
Latin square design experiment, and the 3 treatments were continuously
duodenal infusion of a mixture of methionine, Histine, lysine, arginine,
threonine, valine, leucine, isoleucine, phenylalanine and tryptophane
at 8, 15, 20, 5, 15, 15, 20, 5, 10 and 5 g/d, respectively (TEAA, from
experiment 1), or replacement of histine (—15 g histine) or lysine (—20
g lysine) respectively from the TEAA mixture. Data were analyzed
using MIXED procedures. When cows were fed corn silage diet, there
was no significant effect (P> 0.05) of amino acids infusion on nitrogen
retention plasma amino acid and plasma urea nitrogen. Replacement of
lysine reduced lysine concentrations in plasma (P <0.01). Replacement
of histine reduced histine concentrations in plasma (P = 0.07). Replace-
ment of lysine increased phenylalanine and valine concentrations in
plasma (P < 0.05). Collectively, these data suggest that for pregnant
heifers fed corn silage-based diet, lysine was likely the first limiting
amino acid, followed by histine.

Key Words: limiting amino acid, lysine, plasma amino acids
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M305  Effect of live yeast on milk yield and related responses
in a commercial dairy herd. G. E. Higginbotham*!, A. R. Castillo?,
J. M. Heguy?, and H. A. Rossow*, 'University of California Coop-
erative Extension, Madera, *University of California Cooperative
Extension, Merced, 3University of California Cooperative Extension,
Modesto, *University of California School of Veterinary Medicine,
Tulare.

Two pens with approximately 220 early lactating Holstein cows (averag-
ing 70 DIM) were used to investigate the effect of supplementing their
diets with a live Saccharomyces cerevisiae yeast (Yeast) versus no yeast
supplementation (Control). Both treatment pens were fed a TMR 2x
daily composed of 2.3% wheat hay, 4.0% alfalfa silage, 16.0% alfalfa
hay, 26.2% corn silage, 16.0% carlage, 8.4% wet distillers grains, 4.0%
whey, 4.8% rolled corn, 18.3% concentrate mix composed of 56.5%
canola meal, 21.7% whole cottonseed, 2.2% Energll, 8.7% high-fat
product and 10.9% mineral mix. Total DM offered per cow was 28.5
kg/d. The yeast supplement was fed at the rate of 4.0g/cow/day in the
TMR. Cows were milked 2 times daily and housed in freestalls with
access to an open dry-lot. Milk yield and composition were recorded by
weekly milk weights during the 8-wk trial. Only cows that were in the
experimental pens during the complete duration of the trial were used for
data analysis (n = 154-control; n = 149-yeast). Milk production of cows
before entering treatment pens were used as a covariant. Adjusted mean
milk and FCM production was significantly higher (P <0.01) for Yeast
versus Control cows, 45.5 vs. 43.3 kg/d (milk) and 43.8 vs. 42.7 kg/d
(3.5% FCM). No differences in milk fat (mean 3.28%) or MUN (mean
11.8 mg/dL) were shown. Ruminal fluid pH, total VFA concentration
and blood urea N (BUN) were measured twice at one-week intervals
from 10 cows per treatment. BUN concentrations were significantly (P
< 0.001) higher for yeast fed cows, 14.5 vs. 13.7 mg/100mL. Rumen
acetic acid was significantly higher (P <0.01) for control, 67.3 vs. 58.5
Mmol/l. Rumen NH3 was significantly (P < 0.01) higher for Control
versus Yeast fed cows, 16.1 vs. 11.5 mg/100mL. Under the conditions of
this field trial, live yeast increased milk production and other parameters
(rumen and blood) were affected.

Key Words: milk production, rumen fermentation, yeast

M306 Effects of corn shredlage on lactation performance by
dairy cows. L. F. Ferraretto* and R. D. Shaver, University of Wiscon-
sin-Madison, Madison.

The objective of this trial was to determine the effects of feeding a
TMR containing corn shredlage (SHRD) or processed corn silage (KP)
on lactation performance by dairy cows. The KP was harvested using
conventional rolls at 3 mm roll gap and the chopper set at 19 mm of
theoretical length of cut (LOC). The SHRD was harvested using novel
cross-grooved rolls at 2.5 mm roll gap and the chopper set at 30 mm
LOC. The SHRD and KP were harvested from one field on 2 consecutive
d and stored in separate silo bags for 30 d before the feeding trial. The
DM of SHRD and KP during feed-out averaged 35%. One hundred and
12 cows (116 £ 36 DIM and 700 + 20 kg of BW at trial initiation) were
stratified by breed and parity and randomly assigned to 14 pens each
with 8 cows. Pens were randomly assigned to the 2 treatment TMR in
a completely-randomized design. A 2-wk covariate adjustment period
with cows fed a 50:50 mixture of the treatment diets was followed by an
8-wk treatment period with cows fed their assigned treatment diet. The
TMR contained (DM basis) KP or SHRD (50%), alfalfa silage (10%),
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concentrate mixture (40%). Data were analyzed using Proc Mixed in
SAS with covariate, treatment, wk, and treatment x wk interaction as
Fixed effects and pen within treatment as a Random effect. Cows fed
SHRD tended (P < 0.08) to consume 0.7 kg/d more DM than KP. Milk
yield (43.2 kg/d) did not differ (P> 0.10) between treatments. Fat- and
energy-corrected milk (FCM, ECM) yields tended (P < 0.07 and P
< 0.10, respectively) to be 1.0 kg/day greater for cows fed SHRD. A
treatment by wk interaction (P < 0.04) was detected for both FCM and
ECM yields; similar (P> 0.10) during wk 2, a tendency (P < 0.10) for
SHRD to be greater during wk 4 and 6, and greater (P <0.05) for SHRD
at wk 8. Milk composition did not differ (P > 0.10) between treatments.
The TMR particle size (15.6+2.9% vs. 3.5+1.4% of particles retained
on a 19 mm screen) was greater for SHRD than KP, and feed sorting
was minimal and did not differ (P > 0.10) between treatments. Feeding
corn shredlage tended to increase dry matter intake and fat- and energy-
corrected milk yields compared with processed corn silage.

Key Words: corn silage, dairy cow, shredlage

M307  Could live yeast supplement improve milk composition
of mid lactating Holstein cows during heat stress? M. Dehghan-
Banadaky*!, R. Motameni?, and M. Ebrahimi!, ! University of Tehran,
Karaj, Tehran, Iran, 2slamic Azad University, Tehran, Iran.

Fifty-six Holstein cows with averaged 145 d postpartum, were used to
investigate the effects of live yeast supplement (4 g/cow daily of Probio-
Sacc with 15 x 10° cfu) on productivity during hot summer conditions
(average thermo humidity index, THI = 78.07). Cows were fed in pens
a control diet without or with 4 g of live yeast/cow daily for 4 weeks.
The diet as a total mixed ration on dry matter (DM) basis included:
corn silage (18.4%), alfalfa hay (21.6%), and a concentrate mix (60%).
Live yeast added to the total mixed ration at the time of feeding. Milk
production (35.56 and 35.67 kg/d, for control and live yeast treatment,
respectively), 3.5% fat-corrected milk (32.20 and 32.96 kg/d), DM
intake (22.84 and 22.52 kg/d) were similar for cows fed control and
live yeast diets (P > 0.05). Greater milk fat percentage (3.02 vs. 3.18)
was observed for cows fed live yeast compared with control group (P
<0.05). Also milk urea nitrogen (MUN) concentration in cows fed live
yeast were lower compared with control group (16.67 vs. 18.75 mg/
dl). Other milk components were similar in both groups. Body weights
and body condition score changes were similar in both groups. The
results suggested that the live yeast cannot improve productivity of heat
stressed dairy cows in mid lactation but improved milk fat percentage
and decreased MUN.

Key Words: heat stress, lactating cows, live yeast

M308 Investigation of live yeast supplement on blood metabo-
lites and nutrient digestibility in mid lactating Holstein cows. M.
Dehghan-Banadaky*!, R. Motameni®, and M. Ebrahimi', ! University
of Tehran, Karaj, Tehran, Iran, 2Islamic Azad University, Tehran, Iran.

Present study conducted to investigate the effects of live yeast (4 g/
cow daily of Probio-Sacc with 15 x 10° cfu) on dietary nutrient digest-
ibility and blood metabolites of mid lactating Holstein cows during
hot summer conditions (average thermo humidity index, THI = 78.07).
Fifty-six Holstein cows with averaged 145 d in milk, were used in a
complete random design with 2 treatments and 28 replicates for 35 d.
Cows were fed in pens a control diet without or with 4 g of live yeast/
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cow daily. The diets as TMR in dry matter (DM) basis included: corn
silage (18.4%), alfalfa hay (21.6%), and a concentrate mix (60%). The
live yeast supplement added to the total mixed ration at time of feeding.
Blood samples were taken in 2 subsequent days in last week. Feed, ort
and fecal samples were taken during 3 subsequent days in last week for
nutrient digestibility assay. Acid insoluble ash used as an internal marker.
Cows fed live yeast had higher blood glucose (76.60 vs. 66.50 mg/dL,
P <0.05) and numerically higher total protein concentration (10.69 vs.
9.73 g/d, P = 0.07) compared with control. Blood urea nitrogen was
lower for cows fed live yeast compared with control (P < 0.05). Non-
esterified fatty acids, B-hydroxybutyrate (BHBA), triglyceride, and total
cholesterol were similar for both groups. The apparent digestibility of
NDF was higher for cows fed live yeast compared with control (53.50
vs. 49.30%, P < 0.05) but, the apparent digestibility of DM, OM, CP,
and ADF were similar for both diets. Results suggested that live yeast
supplement can improve nutrient digestibility and blood metabolites of
heat stressed dairy cows in mid lactation.

Key Words: blood metabolites, heat stress, live yeast

M309 Influence of Salix babylonica extract on daily milk pro-
duction and composition as well as in vitro gas production in dairy
cows. A. Z. M. Salem*!, R. Rojo?, M. Ronquillo', H. Gado?, N. Pes-
cador!, and F. Peralta®, 'Facultad de Medicina Veterinaria y Zootec-
nia, Universidad Autonoma del Estado de México, Toluca, Estado de
Mexico, Mexico, Centro Universitario UAEM Temascaltepec, Uni-
versidad Autonoma del Estado de México, Temascaltepec, Estado de
México, México, 3Department of Animal Production, Faculty of Agri-
culture, Ain Shams University, Cairo, Egypt.

A 3 x 3 Latin square design was used to evaluate the effect of 0, 150,
and 300 mL of Salix babylonica extract on daily milk production and
composition in dairy cows. Cows (3 cows for each treatment, 390 +
10 kg) were fed on 5 kg of commercial concentrate (14% CP and 33%
NDF- to meet 70% of their daily metabolizable energy) and oat hay ad
libitum. Experiment was carried out in 3 experimental periods of 21 d
(14 d of adaptation and 7 d for samples collection). Extract doses were
mixed daily morning with a small amount of concentrate (approximately
1 kg) and fed to cows. Daily feed intake, water consumption, milk
production and composition (solids not fat, fat, protein and lactose)
were determined. In vitro gas production of the diet fed to cows (40:
60, concentrate: Oat hay) was recorded after 2, 4, 6, 8, 10, 12, 24, 48,
72 and 96 h of incubation with 0, 06, 1.2 and 1.8 mL extract/g DM.
Rumen liquor was collected from 2 Brown Swiss cows (450 kg BW)
and fitted with permanent cannulas. Milk production was increased
(P < 0.05) with the extract addition at 150 or 300 mL/d while all the
milk composition parameters were not affected by the extract addition.
Milk energy output (Mcal/d) and milk density were also increased (P
<0.05) with extract addition at the 2 doses. Milk efficiency (kg DM/kg
of milk) was improved (P < 0.05) with the extract doses versus control
(1.59, 1.56 and 1.35, for 150, 300 and 0 mL extract/d, respectively). In
vitro gas production of the diet fed to cows was increased (P < 0.05)
dramatically with the 2 levels of extract with a short lag time and high
rate of gas production per hour versus control (i.e., 0 mL). Addition of
Salix babylonica extract improved milk production by 12%, without
effect on milk composition in dairy cows probably due to its positive
impact of ruminal microorganism’s activities.

Key Words: cow, milk production, Salix babylonica

J. Anim. Sci. Vol. 90, Suppl. 3/J. Dairy Sci. Vol. 95, Suppl. 2

M310 A novel approach to measure the bioavailability of
rumen protected l-lysine. K. B. Cunningham*!, J. A. Davidson!, S.
E. Boucher?, and B. L. Miller!, ‘LongView Animal Nutrition Center,
Land O' Lakes Purina Feed, Gray Summit, MO, *Kemin AgriFoods
North America, Des Moines, IA.

This experiment includes 2 studies to determine bioavailability of a
rumen protected L-lysine (Lys) product, USA Lysine (Kemin Industries
Inc., Des Moines, [A), in cattle through the use of plasma lysine concen-
trations [p-Lys] affected by L-lysine (i-Lys) infused in the small intestine
and fed as USA Lysine. Study 1 was a 4 x 4 Latin square design with 7
d periods. Four, duodenally cannulated steers (290 + 18 kg) were fed a
TMR twice daily (14.9% CP, 2.75 Mcal/kg ME) ad libitum with 60%
of the TMR offered at 0800 h and remainder 12 h later. One of 4 Lys
levels, 0, 30, 60 or 90 g, was infused daily into the duodenum of each
steer for 22 h. On the 7th day, plasma was collected through jugular
veinipuncture at 0, 2, 4, 6 and 8 h post-feeding. Each plasma sample
was analyzed for L-lysine content. SAS linear regression analysis was
applied to [p-Lys] versus g/d of i-Lys. Regression utilizing natural
log-transformation of [p-Lys] as a percent of baseline values yields
a predication equation of [p-Lys] = 0.01146 *(i-Lys) + 4.60958, r* =
0.602. This relationship between [p-Lys] and supplemented Lys infused
to the small intestine is useful to predict bioavailability of USA Lysine
in study 2. Study 2 was a replicated 4 x 4 Latin square design using 8
steers (276 + 24 kg) fed the basal diet of study 1 and followed a similar
feeding regimen, sampling and analyses. Dietary Lys treatments were
offered as USA Lysine and supplied as 3 types of incorporations into
the grain mix: hand mixed (50 and 100 g; H50 and H100), mechani-
cal mixed (100 g; M100) and pellet (100 g; P100). Results of H50 did
not increase [p-Lys] over the basal diet. Plasma Lys concentrations of
H100, M100 and P100 were different from the basal diet (P < 0.0001).
Mechanical mixing and pelleting of USA Lysine in the top-dress did
not affect [p-Lys] compared with hand mixed. Regardless of dietary
incorporation method, the regression equation applied to the [p-Lys]
of'steers fed 100 g of USA Lysine, predicts at least 50% bioavailability
of Lys from USA Lysine.

Key Words: bioavailability, cattle, lysine

M311 Determining the bioavailability of lysine in AjiPro-L
using the plasma free amino acid dose response method. N. L.
Whitehouse*!, E. S. Fletcher!, A. F. Brito!, C. G. Schwab?, and I.
Shinzato, ! University of New Hampshire, Durham, >Schwab Consult-
ing LLC, Boscobe, 3Ajinomoto Heartland Inc., Chicago, IL.

Six multiparous ruminally cannulated Holstein cows averaging 108
d in milk were used in a 6 x 6 Latin square study with 7-d periods.
Samples were collected during the last 3 d. The 6 treatments were: 1)
control (0 g/d L-Lys), 2) 30 g/d of abomasally infused Lys, 3) 60 g/d
of abomasally infused Lys, 4) 30 g/d of feed supplemented Lys, 5) 45
g/d of feed supplemented Lys, and 6) 60 g/d of feed supplemented Lys.
An L-Lys HCI product containing 80% Lys and assumed to be 100%
bioavailable was used for the infusions. The AjiPro-L (Ajinomoto Co.
Inc., Tokyo), which contains 40% Lys (as fed basis) was mixed with 454
g of concentrate and offered to the cows 1 h before each of the 3 daily
feedings. The basal diet was formulated to meet the Lys requirements and
contained 36% corn silage, 14% grass silage, 3% alfalfa hay and 47%
concentrate. Four blood samples were collected from the tail vein at 2-h
intervals starting at 0700 h; samples were centrifuged, deproteinized, and
composited by cow/day with plasma stored at —80°C for AA analysis.
Data were analyzed using the MIXED and PROC REG procedures of
SAS. Milk yield and composition, and DMI were not different among
treatments. Lysine was the only plasma AA that increased linearly (P
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< 0.05) in response to infused or feed supplemented Lys. The slopes
for the infused and feed supplemented Lys were 0.0224 (r> = 0.98) and
0.0078 (r> = 0.94), respectively, when the concentration unity pg/mL
was used for expressing the concentration of plasma Lys relative to that
of total AA. When the concentration unity tM was chosen to express
plasma Lys as a proportion of total AA, the slopes were slightly lower
for the infused (0.0183; r> = 0.97) and feed supplemented (0.0068; 12
= 0.93) treatments. The calculated bioavailabilities for AjiPro-L using
the 2 different sets of slopes (0.0224 and 0.0078 pg/mL vs. 0.0183 and
0.0068 pM) were relatively similar averaging 35% (0.0078/0.0224 x
100) and 37% (0.0068/0.0183 x 100), thus indicating marginal impact
of concentration unity (ug/mL vs. uM) on the outcome of Lys bioavail-
ability values using the in vivo plasma response method.

Key Words: amino acids, lysine, bioavailability

M312  Microencapsulated sodium selenite supplementation
in dairy cows: Effects on selenium status. E. Grilli*!, P. Fantin-
atiZ, M. Morlacchini’, and A. Piva!, 'DISMVET, Facolta di Medic-
ina Veterinaria, Ozzano Emilia, Italy, *Vetagro SpA, Reggio Emilia,
Italy, 3Centro Ricerche per la Zootecnia e I’ Ambiente, San Bonico,
Ttaly.

The objective of the study was to assess the selenium status of dairy
cows fed with 3 different sources of selenium; that is, free or microen-
capsulated sodium selenite and yeast selenium. Thirty dairy cows were
divided in 5 groups and fed the same total mixed ration with 5 different
supplementations of selenium: the control group (CTR) received sodium
selenite at 0.3 mg/kg DM; M1 and M2 group received lipid microencap-
sulated sodium selenite at 0.3 mg/kg, and 0.5 mg/kg DM, respectively;
Y1 and Y2 group received selenized yeast providing selenium at 0.3 mg/
kg and 0.5 mg/kg, respectively. Cows were fed the supplements for 56
d during which milk, blood, and fecal samples were collected weekly to
perform selenium content analysis and glutathione peroxidase 1 (GPx-1)
activity. Data measured over time were subjected to ANOVA using the
repeated measures in the mixed procedure of SAS in a complete random-
ized design. The statistical model included the fixed effect of treatment,
time of measurement and (treatment x time) interaction. The random
variable was the cow within treatment. Pre-experimental variables were
subjected to analysis of covariance for adjustments. Cows fed with 0.3
mg/kg of microencapsulated selenium had 6.6% and 5.7% higher total
plasma selenium concentration than CTR and Y1 group, respectively.
Also, milk selenium concentration was higher in M1 group compared
with CTR and Y1 group (+38.2% and 13.1%, respectively; source
effect). The increment was more pronounced at the highest inclusion
rate (0.5 mg/kg, M2 group). Despite the higher selenium content in
body fluids observed in animals fed the microencapsulated form, GPx-1
activity was not significantly affected by treatments. The results showed
that lipid microencapsulation is a suitable technique to protect nutrients
from ruminal reduction of bioavailability and that microencapsulated
sodium selenite is absorbed and incorporated in tissues (plasma and
milk) in a more efficient way than in the free form. Microencapsulated
sodium selenite resulted also comparable to Se-yeast in terms of avail-
ability and incorporation in milk when fed at 0.3 mg/kg DM, whereas
the inclusion in the diet at 0.5 mg/kg DM resulted more advantageous
for the microencapsulated form.

Key Words: dairy cow, microencapsulation, selenium
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M313  Effects of dietary amylase and sucrose on productivity
of cows fed low-starch diets. C. F. Vargas*!, M. Engstrom?, and B.
J. Bradford', Kansas State University, Manhattan, >DSM Nutritional
Products, Parsippany, NJ.

Recent studies have observed positive effects of both sucrose and
exogenous amylase on fiber digestion and productivity of dairy cattle.
Our objective was to evaluate direct effects and interactions of amylase
and sucrose on DMI, milk production, and milk components. Forty-
eight multiparous Holstein cows between 70 and 130 DIM were ran-
domly assigned to each of 4 pens (12 cows/pen). Pens were randomly
assigned to treatment sequence in a 4 X 4 Latin square design balanced
for carryover effects. The treatments were a control diet (36% NDF,
21% starch), the control diet with amylase (0.5 g/kg DM; Rumistar,
DSM), a diet with sucrose replacing corn grain at 2% of DM, and the
sucrose diet with amylase (0.5 g/lkg DM). All data were analyzed with
mixed models including the fixed effect of treatment and the random
effects of period and pen. Milk data included the random effects of
cow nested within pen and pen x period to provide the error term for
the pen-level analysis. DMI was not affected by treatments. Milk yield
and milk composition were not altered by the inclusion of sucrose or
amylase; however, a tendency for an amylase by sucrose interaction
was observed for milk protein content (P = 0.06), reflecting slightly
lower milk protein concentrations for amylase and sucrose treatments
(3.00 and 2.99 £ 0.03%) compared with control and amylase + sucrose
treatments (3.02 and 3.03 + 0.03%). Solids-corrected and fat-corrected
milk yield variables were not significantly altered by treatment, although
the direct effect of amylase approached significance for both variables
(both P = 0.13), suggesting possible small increases with amylase
supplementation (~0.5 kg/d). Feed efficiency (ECM/DMI) numerically
increased with either amylase (1.57 + 0.12) or sucrose (1.60 + 0.12)
treatment, but the combination of the 2 (interaction P = 0.19) resulted
in feed efficiency similar to the control treatment (both 1.50 £ 0.12).
The inclusion of amylase or sucrose did not significantly affect DMI,
productivity, or feed efficiency in mid-lactation cows fed low-starch,
high-fiber diets.

Key Words: sugar, enzyme, lactation

M314  The effect of essential oil/botanical product on perfor-
mance and health of calves. B. L. Miller, T. J. Earleywine,* and T. E.
Johnson, Land O’ Lakes Inc., Webster City, IA.

One hundred seven (107) 3- to 10-d-old Holstein bull calves with
an average initial weight of 47.3 kg (SD = 3.44 kg) were shipped
from Wisconsin to the Land O’ Lakes Research Facility. Calves were
randomly assigned according to BW and blood gamma globulin to
either a control or experimental milk replacer (MR) diet offered in a
15% solids solution. Both diets utilized a 22% all milk protein/20%
fat non-medicated MR powder. The experimental diet was the same
as the control with an essential oil/botanical product (Digestarom,
Micro-Plus Konzentrate; Stadtoldendorf, Germany) included at 0.05%
active ingredient. Calves were fed to provide 681 g DM feeding rate
daily in 2 feedings at 0700 and 1615 h. Calves were offered 340.5 g
in one feeding at 0700 h during the last week. Calf starter (18% crude
protein, as fed basis) was fed ad libitum throughout this 42 d trial.
Data were analyzed by Mixed procedures of SAS. Calves offered no
essential oil/botanical product were inferior (P = 0.10) in total weight
gain, MR intake (P = 0.07), feed efficiency (P < 0.05), scour scores (P
<0.01) and scour days (P < 0.01) when compared with calves receiving
essential oil/botanical product. Essential oil/botanical product improved
calf performance and health.
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Table 1. Performance of calves offered MR without (Diet 1) or with (Diet 2)
essential oils/botanical product

Table 1. Milk fatty acid profile of dairy ewes fed two sources of rumen-protect-
ed fat (Agelac 84 or Megalac E) associated or not with UnCLA

Item Diet 1 Diet 2 P-value SE

BW gain, kg 20.6 22.8 0.10 0914
MR (DM), kg 24.1 25.0 0.07 0.342
Starter (DM), kg 20.2 20.9 0.66 1.070
Feed/Gain 2.28 2.10 0.04 0.060
Scour score,! 2 wk avg 1.35 1.22 0.01 0.030
Scour days, 2 wk 4.53 3.03 0.01 0.388

IScour score = 1 to 4 scale; 1 = normal to 4 = watery with dehydration.

Key Words: calves, milk replacer, essential oils/botanical

M315  Effects of two sources of rumen-protected fat associated
or not with conjugated linoleic acid (CLA) on milk fatty acid pro-
file in dairy ewes. E. Ticiani', J. De Souza?, F. Batistel?, M. Baldin?,
R. Dresch?®, M. A. S. Gama*, F. C. F. Lopes®, and D. E. Oliveira*!3,
!Universidade do Estado de Santa Catarina, CEO, Chapeco, Santa
Catarina, Brazil, ?Universidade de Sdo Paulo, ESALQ, Piracicaba,
Séo Paulo, Brazil, 3Universidade do Esatado de Santa Catarina, CAV,
Lages, Santa Catarina, Brazil, 4Embrapa Gado de Leite, Juiz de Fora,
Minas Gerais, Brazil.

The aim of this study was to evaluate the associative effects of 2 sources
of calcium salts of fatty acids (Agelac 84 or Megalac E) and an unpro-
tected CLA (UnCLA) supplement (Luta-CLA60) on milk fatty acid
profile in dairy ewes. Thirty-nine Lacaune and 36 East Friesian ewes
in mid lactation (70 = 7 DIM) received for 53 d one of the following
dietary treatments in a 2 x 2 factorial design:1) 27g of Agelac 84; 2)
30g of Megalac E; 3) 27g of Agelac 84 + 20g of UnCLA; and 4) 30g of
Megalac E +20g of UnCLA. The UnCLA supplement contained 29.9%
of trans-10, cis-12 and 29.8% of cis-9, trans-11. Ewes grazed Panicum
maximum Jacq. cv. Aruana grass and were fed an isoproteic concentrate
(1 kg DM/d) in which the fat supplements were added. Milk samples
were collected on the 14th day of the experimental period and analyzed
for fatty acid profile by gas chromatography. Data were analyzed using
the PROC MIXED of SAS. There was no interaction between treatments
and breed. The concentration of fatty acids < 16C in milk fat was reduced
by CLA and Megalac E (Table 1). Milk fat trans-10, cis-12 CLA was
increased by 861% in ewes fed CLA (0.026 vs 0.224 g/100g of FA, P
<0.001) with no fat and fat x CLA effects. Milk fat cis-9, trans-11 was
increased 18% (0.99 vs 0.84 g/100g of FA) and 0.7% (0.84 vs 0.83
2/100g of FA) by CLA and Megalac E (P <0.01), respectively and there
was an interaction between CLA x fat (Megalac E +UnCLA = 1.09 vs
Agelac 84 +UnCLA = 0.89 g/100g of FA, P < 0.02). All desaturase
indexes were reduced by CLA, and Megalac E reduced C16:1/C16:0
and CLA/trans-11 C18:1 ratios. The milk fatty acid profile of ewes was
altered by dietary supplementation with UnCLA and different sources
of rumen-protected fat.
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Treatment P-value

Agelac Megalac Agelac 84 Megalac E

Item 84 E +UnCLA +UnCLA UnCLA Fat CLAxFat
Ratio
<Cl16 309  30.0 25.7 24.4 0.01 0.03 091
Cl6+Cl16:1 262 252 25.8 234 0.02 0.01  0.05
>C16 43.1 455 48.7 51.6 0.01 0.01 082
Desaturase Index
14:1/14:0+14:1 0.013 0.011  0.009 0.008 0.01 0.05 0.75
16:1/16:0+16:1 0.036 0.029  0.027 0.022 0.01 0.02  0.56
18:1/18:0+18:1 0.604 0.585  0.542 0.534 0.01 0.11 044
CLA/t1118:1+CLA 0.322 0.301  0.276 0.265 0.01 0.01 041

Key Words: dairy ewes, fatty acid profile, desaturase index

M316 Feeding protected lysine to lactating dairy cows improved
milk protein yield. . A. Davidson*!, S. E. Boucher?, and B. L. Miller',
LongView Animal Nutrition Center, Land O’ Lakes Purina Feed, Gray
Summit, MO, *’Kemin AgriFoods North America, Des Moines, IA.

The objective was to determine if increasing metabolizable Lys with
either blood meal (BM) or a rumen protected lysine source, USALy-
sine (Kemin Industries, Des Moines, 1A), improved milk yield and
milk protein yield of dairy cows. Twenty-four cows averaging 90 DIM
(blocked by parity, milk yield, and DIM) were assigned to one of 3
treatments varying in metabolizable Lys supply (g/d): Control (Ctrl, 180
g/d), BM (200 g/d), or USALysine (204 g/d). All diets were formulated
with Dynamic Nutrition System model of Land O’ Lakes Purina Feed
with a minimum of 0.14 kg/h/d of BM and 22 g/h/d of Smartamine M
(Adisseo, Antony, France) to provide 60 g/d of metabolizable Met. To
increase Lys, the BM treatment included an additional 0.27 kg/h/d of
BM. Smartamine M was added to diets to maintain a 3:1 ratio of Lys:Met.
Cows were individually fed with Calan door system for 28 d. Data from
d 5 to 28 were analyzed with repeated measures procedure of SAS. No
differences were detected for main effect of day or interactions with day,
thus data were pooled across day. Dry matter intake was 22.1 for cows
fed additional BM and 23.1 and 23.8 kg/d for Ctrl and USALysine, SE
0.58, P =0.13). Adjusting for actual DMI, cows consumed 165, 177,
and 184 g/d of metabolizable Lys and 56, 52 and 54 g/d of metabolizable
Met for Ctrl, BM and USALysine, respectively. Cows fed USALysine
had greater milk protein concentration (2.92%) and yield (1.30 kg/d)
than Ctrl (2.77% and 1.22 kg/d) and BM (2.75% and 1.19 kg/d) fed cows
(SE 0.04 and 0.03, respectively, P < 0.05). Energy-corrected milk yield
tended to be greater for USALysine cows (42.1 kg/d, SE 0.88, P=0.07)
compared with the other groups (40.6 and 39.3 kg/d for Ctrl and BM).
However, daily milk yield was not statistically different (41.9, 42.0,
and 44.1 kg/d for Ctrl, BM, and USALysine, respectively, SE 1.51).
Increasing metabolizable Lys with BM numerically decreased DMI,
thus no improvements in milk or milk protein yield were observed.
Utilizing USALysine to deliver additional metabolizable Lys increased
milk protein concentration and yield. USALysine is a protected source
of Lys that can be used to improve lactation performance when Lys
supply is limiting.

Key Words: dairy cows, milk protein, protected lysine
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M317  The effect of treating corn stover silage with cellulase and
Lactobacillus on nutritive value of silage in dairy cows. H. Ma, J.
Q. Wang,* D. P. Bu, P. Sun, and L. Y. Zhou, State Key Laboratory
of Animal Nutrition, Institute of Animal Science, Chinese Academy of
Agricultural Sciences,, Beijing, China.

Corn stover silage is a major forage source for dairy cows during the
winter season in the northern China due to its low cost and high content
of carbohydrates. But its crude protein concentration and digestibility
are low. The aim of this study was to determine if the nutritive content
and digestibility in the total gastrointestinal tract of corn stover silage
could be improved by addition of cellulase and Lactobacillus prepara-
tions at ensiling. Corn stover after harvest was ensiled with untreated
or treated with commercial cellulase (1.0 g/kg of fresh forage) and Lac-
tobacillus (1 x 100,000 cfu/g of fresh forage) in laboratory silos. Three
ruminally cannulated Holstein dairy cows were used in a 3 x 3 Latin
square design of three 21-d periods. The data were analyzed using the
GLM procedure of SAS 9.1. Duncan’s multiple range tests were used to
detect statistical significance between treatment groups. Treatment with
cellulase and Lactobacillus increased CP concentrations of corn stover
silages (P <0.05), and decreased neutral detergent fiber (NDF) and acid
detergent fiber (ADF) concentrations of silages (P < 0.05) compared
with the untreated group. In addition, silages treated with cellulase had
lower concentrations of NDF and ADF compared with silages treated
with Lactobacillus (P < 0.05). In situ ruminal DM, CP, NDF and ADF
degradability of silages were improved by treated with cellulase and
Lactobacillus (P < 0.05). Similarly, digestibility of DM, CP, NDF and
ADEF in the total tract were also improved by treated with cellulase and
Lactobacillus (P < 0.05). Moreover, ruminal degradability and digest-
ibility in the total tract of DM and NDF were higher in silages treated
with cellulase than in untreated and treated with Lactobacillus group
(P <0.05). The results indicate that when applied at ensiling, cellulase
and Lactobacillus can improve the degradability and digestibility of
corn stover silages in dairy cows. In the experimental conditions of the
current trial, nutritive value of corn stover silage treated with cellulase
was superior to treatment with Lactobacillus.

Key Words: corn stover silage, dairy cow, nutritive value

M318 Degradation of L-arginine and N-carbomyl glutamate
and their effect on rumen fermentation in vitro. B. Chacher,* D.
M. Wang, H. Y. Liu, and J. X. Liu, Institute of Dairy Science, MoE
Key laboratory of Molecular Animal Nutrition, College of Animal Sci-
ences, Zhejiang University, Hangzhou, China.

Arginine is a versatile amino acid and plays an important role in urea
cycle and protein synthesis, but the high cost limits its use in dairy
production. N-carbomyl glutamate (NCG) is a metabolically stable
analog of N-acetyl glutamate, which is an essential allosteric activator of
carbamoyl phosphate synthase-I, and may be substituted for endogenous
synthesis of arginine. The objective of this experiment was to determine
the degradation rates of L-arginine (L-arg) and NCG and to examine their
effects on rumen fermentation. The in vitro gas test based on syringes
was employed and rumen liquor were collected from 3 rumen-fistulated
dairy cows that were fed 55% roughage and 45% concentrate mixture,
plus premix (minerals and vitamin). Syringes were filled with 30 mL
of medium (10 mL rumen liquor and 20 mL buffer solution) and then
aerobically incubated in 3 replicates with 1 mmol/L of L-arg, NCG or
control (without L-arg and NCG) at 39°C. At incubation for 0, 2, 4, 6,
12 and 24 h, gas production and pH value were recorded and rumen
fluid samples were collected in separate tubes to determine the contents
of L-arg and NCG. At 24 h, concentrations of ammonia N, volatile fatty
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acids and microbial protein were measured. Degradation rates of L-Arg
were 0, 32.0, 47.1, 52.8, 99.3 and 100%, while NCG degradation in
rumen fluid was 0, 7.8, 12.8, 13.3, 14.2 and 17.8% during 0, 2, 4, 6, 12
and 24 h, respectively. Gas production and ratio of acetate to propio-
nate were higher in groups treated with L-arg and NCG than that in the
control (P <0.01). Ammonia N concentration was higher (P <0.01) in
group added with L-arg than that in NCG and control group. Microbial
protein concentration diminished in groups treated with L-arg and NCG,
compared with the control (P < 0.01). In summary, the effects of L-arg
and NCG on rumen fermentation were numerically relatively similar.
Rapid degradation of L-arg in rumen indicates nutritionally wasteful
process, and it should be protected from rumen degradation, while NCG
can be fed to ruminants with no need for coating.

Key Words: L-arginine, N-carbomyl glutamate, rumen fermentation

M319  Folic acid and vitamin B12 supplement enhances energy
metabolism of dairy cows in early lactation. M. Duplessis*!?,
C. L. Girard?, D. E. Santschi’, D. M. Lefebvre?, and D. Pellerin',
!Université Laval, Département des sciences animales, Québec,
Oc, Canada, *Agriculture and Agri-Food Canada, Sherbrooke, QOc,
Canada, 3Valacta, Ste-Anne-de-Bellevue, QOc, Canada.

The purpose of this study was to measure the effects of folic acid and
vitamin B12 supplement on milk production and components, and
indicators of energy balance of dairy cows from 3 wk before expected
calving date until 8 wk after parturition. Commercial dairy herds (n= 15)
were involved in this project. From February to December 2010, every
2 mo and within each herd, cows (n = 805) were randomly assigned,
according to parity, predicted 305d milk production, and calving
interval to receive weekly intramuscular injections (5 mL) of 1) saline
0.9% NaCl (C) or 2) 10 mg of vitamin B12 + 320 mg of folic acid (V).
Milk production and components were obtained from the DHI agency
(Valacta, Ste-Anne-de-Bellevue, Qc, Canada). Only milk production
and components data for the first 60 DIM are presented. Cows with
less than 2 tests were not included in the analysis. Body weight (BW)
was measured by chest girth 3 wk before calving, and 1 and 8 wk after
parturition. Body condition score (BCS) was evaluated on a 1 to 5 scale
by the same individual every 2 wk until 100 DIM. Data were analyzed
using the MIXED and GLIMMIX procedures of SAS. The 305d milk
production before the study was similar between treatments (9663 +
114 kg; P=0.97). Average milk production for C and V was 36.9 0.4
kg/d (P =0.99). Milk fat concentration was 4.19 and 4.03 + 0.04% for
C and V, respectively (P = 0.007). Milk protein concentration was 3.09
and 3.15 + 0.02% for C and V, respectively (P = 0.02). The vitamin
supplement increased by 8.3% the number of cows with a protein:fat
ratio greater than 0.75 (P = 0.009). From 1 to 8 wk after parturition,
V cows lost 7.4 + 2.6 kg BW less than C cows (P = 0.007). There was
no treatment effect (P = 0.45) on BCS before calving (3.45 + 0.04) but
after parturition, the vitamin supplement tended to reduce BCS loss
(treatment x time, P < 0.07). The observed reduction in BW and BCS
losses and milk fat secretion without effect on milk production suggest
that supplementary folic acid and vitamin B12 lessened the negative
energy balance in early lactation. This effect was possibly due to an
improved efficiency of energy metabolism.

Key Words: folic acid, vitamin B12, dairy cow

J. Anim. Sci. Vol. 90, Suppl. 3/J. Dairy Sci. Vol. 95, Suppl. 2



M320  The potential benefits of supplementing corn-based dairy
diets with Zado or yeast for milk yield and production efficiency
in dairy cows. H. Gado*!, B. E. Borhami?, and A. Z. M. Salem®?,
!Ain Shams University, Cairo, Egypt, *Alexandria University, Alexan-
dria, Egypt, 3Universidad Auténoma del Estado de México, Estado de
Meéxico, México.

The objective of this study was to verify the potential benefits of
supplementing corn-based dairy diets (TO, control diet without any
supplementation) with Zado (T1, contains 2.32 U/g Xylanase, 61.5
U/g a-Amylase, 7.05 U/g cellulase and 29.2 U/g protease) or yeast (T2)
for milk yield and production efficiency in dairy cows. Sixty lactating
Holstein dairy cows were randomly assigned to the 3 treatments and
housed in pens (20 cows for each). All cows were fed the control diet
for 4 weeks, followed by 8-weeks period on their assigned diets. The
control diet consisted of 25% corn silage, 25% alfalfa silage, 6% alfalfa
hay, and 44% of a ground corn-based concentrate (DM basis). Zado was
added to concentrates to provide 40 g/head/day for (T1). Active dry yeast
was added to the concentrate to provide 0.5 g Levucell/d per animal
(T2). There was no difference in final BW (600 + 22 vs. 610 + 25 and
608 + 20 kg; P =0.85) for TO vs T1 and T2, respectively. Meanwhile,
there were differences for net energy (NE) output (34.1 + 0.05 vs. 37.5
+ 0.07 and 35.3 £ 0.08 Mcal/d; P < 0.05), or efficiency of NE output
(1.61 £ 0.03 vs. 1.42 £ 0.07 and 1.63 + 0.04 Mcal/kg DMI; P = 0.04)
for cows on TO vs T1 and T2, respectively. There were differences in
dry matter intake (21.3 £ 0.12 vs. 24.7 + 0.14 and 21.0 + 0.18 kg/d; P
<0.07),3.5% FCM (31.2£0.41 vs. 36.6 + 0.46 and 31.4 = 0.38 kg/d;
P <0.08), and efficiency of fat corrected milk (FCM) production (1.63
+0.12 vs. 1.44 £ 0.24 and 1.68 + 0.18 kg FCM/kg DMI; P < 0.06) for
cows fed on TO vs T1 and T2. In conclusion, cows fed on diet supple-
mented with Zado increased milk production in comparison to control
or YEAST supplemented diets.

Key Words: milk production, yeast, Zado

M321 The effect of carnitine on growth and performance of
calves fed milk replacer. B. L. Miller,* T. J. Earleywine, and T. E.
Johnson, Land O’ Lakes Inc., Webster City, IA.

Fifty-eight (58) 3-10 d old Holstein bull calves with an average initial
weight of 45.7 kg (SD = 2.14 kg) were shipped from Wisconsin to
the Land O’ Lakes Research Facility. Calves were randomly assigned
according to BW and blood gamma globulin to either a control or
experimental milk replacer (MR) diet offered in a 17.6% solids solu-
tion. Both diets utilized a 28% all milk protein/20% fat non-medicated
MR powder. The experimental diet was the same as the control with
added carnitine, (International Animal Technologies, Marion, TX).
Calves were fed to provide 1135 g DM feeding rate daily in 2 feedings
at 0700 and 1615 h. Calves were offered 567.5 g in one feeding at 0700
h during the last week. Calf starter (22% crude protein, as fed basis)
was fed ad libitum throughout this 49 d trial. Data were analyzed by
Mixed procedures of SAS. Calves offered no Carnitine were inferior
(P < 0.05) in total weight gain, starter feed intake (P < 0.05) and feed
efficiency (P = 0.11) when compared with calves receiving carnitine.
Carnitine improved calf growth and performance.
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Table 1. Performance of calves offered MR without (Diet 1) or with (Diet 2)
carnitine

Item Diet 1 Diet 2 P-value SE

BW gain, kg 30.9 34.9 0.02 1.11
MR (DM), kg 44.7 45.4 0.43 0.61
Starter (DM), kg 10.6 13.8 0.02 0.94
Feed/Gain 1.81 1.73 0.11 0.04

Key Words: calves, carnitine, milk replacer

M322  Effects of a solid oil supplement (Oralac) on milk fatty
acid composition of grazing dairy cows. G. A. Gagliostro*!, L. E.
Antonacci!, J. Ballistreri?, E. Bonina%, M. R. Williner’, and C. A.
Bernal®, /Instituto Nacional de Tecnologia Agropecuaria, INTA, Bal-
carce, Buenos Aires, Argentina, 2Tecnuar SRL, Rosario, Santa Fé,
Argentina, 3Universidad Nacional del Litoral, Santa Fé, Santa Fé,
Argentina.

Oralac (OR) is a lipid supplement (90% DM, 68.6% fat) for ruminants
containing vegetable and marine oils. The fatty acid (FA) composition
of OR is palmitic (11.25%), stearic (4.65%), oleic (31.7%), linoleic
(44.7%), linolenic (2.45%), EPA (0.6%) and DHA (1%). The effect of
OR on milk FA composition was tested on 20 multiparous Holstein cows
in mid lactation. Cows consumed pasture (70% of total DM intake) and
were offered concentrates (7.2 kg DM/cow) with increased OR content:
OR-0, OR-8.75, OR-11.25 and OR-15%. Intake of OR was 0.666;
0.798 and 0.826 owing to concentrate refuse in OR-11.25 (6.9%) and
OR-15 (27%). Intake of C18:2 was 0.13, 0.15 and 0.16 kg/cow/day in
OR-8.75, OR-11.25 and OR-15. Fat intake was 1.75% of total DMI in
OR-8.75 and 2.40% in the other 2 treatments. Milk yield was lower in
OR-0 (27.4 kg/cow/d) than the average yield of 30.6 kg in OR supple-
mented cows (P < 0.55). Milk fat content (g/kg) was 33.5 in OR-0 and
30.2 in OR treatments (P < 0.44). Milk protein averaged 35.2 g/kg in
all treatments. Milk concentration (g/100g) of C12:0 decreased (—32%)
after OR feeding from 3.35 in OR-0 to 2.23 and 2.34 in OR-11.25 and
OR-15 (P < 0.03) respectively. Basal (OR-0) concentration (g/100g)
of C14:0 (9.82) decreased (—13%) in OR-11.25 and OR-15 (8.51) (P
< 0.21). Basal C16:0 concentration (23.45 g/100g) decreased (—14%,
P <0.02) in OR-8.75 and OR-11.25. The atherogenicity index of milk
in OR-11.25 and OR-15 (1.47) tended (P < 0.09) to be lower (—23%)
than in OR-0 (1,92). Basal concentration (g/100g) of vaccenic acid
(2.75) increased (P < 0.0002) after OR feeding (6.75). Concentration
(g/100g) of rumenic acid was 1.23 in OR-0 increasing up to 2.75 in OR
treatments (+124% over basal). The highest values were observed in
OR-8.75(3.01) and in OR-11.25 (2.96). Concentration of trans-10C18:1
in OR-0 (0.77 g/100g) remained low after OR feeding (1.88 g/100g) (P
<0.58). Basal concentration of trans-9 C18:1 averaged 0.23 g/100 g and
was not affected by OR feeding (P < 0.17). The n-6/n-3 ratio was 3.5
in OR-0 ranging from 3.12 to 2.78 in OR treatments (P < 0.58). Basal
OR-0 saturated/unsaturated FA ratio (1.62) was reduced (P < 0.04) in
OR-8.75 (1.14) and OR-11.25 (1.28). Results suggested a positive effect
of OR at very low doses of total oil intake on milk yield, FA composition
and functional-healthy value of milk.

Key Words: grazing dairy cows, functional milk, conjugated linoleic
acid
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M323 Combination of bacterial and yeast probiotics: A
step forward to unravel their mode of action. J. Chiquette*!, J.
Lagrost?, C. L. Girard!, S. Li3, J. C. Plaizier?, and G. Talbot!, 'Dairy
and Swine Research and Development Centre, Sherbrooke, Quebec,
Canada, *Institut Supérieur d'Agriculture Rhéne-Alpes, Lyon, Rhone-
Alpes, France, 3University of Manitoba, Winnipeg, Manitoba, Canada.

Four ruminally fistulated Holstein dairy cows averaging 616 + 38
kg body weight and 81 + 5 d in milk were assigned to the following
experimental treatments in a 4 x 4 Latin square design: 1) Enterococcus
faecium (2.5 x 10° cfu/g; EF); 2) EF + Saccharomyces cerevisiae (1 x
10° cfu/g; EFSC; Probio Precise, Chr. Hansen, Milwaukee, W1); 3) EF +
Lactococcus lactis O 224 (2.8 x 10° cfu/g; EFO); 4) No probiotics (C).
Probiotics were given at the rate of 80 mg/ kg DM intake, twice a day
before each meal. They were introduced directly into the rumen through
the fistula. Each experimental period consisted of 18 d of adaptation, 3
d of subacute rumen lactic acidosis (SARA) challenge and 7 d of rest
during which they received the same TMR than during adaptation but
without probiotic. Our previous research has shown that EFSC could
stabilize rumen pH when dairy cows were submitted to a SARA chal-
lenge. The objectives of this study were to: 1) compare EFSC with the
bacteria EF alone or with EF and L. lactis O 224 as a replacement for
the yeast, on rumen pH regulation during SARA; 2) examine the effect
of yeast probiotic on redox potential and 3) as vitamin B12 is produced
only by bacteria, detect if ruminal concentration of this vitamin could be
affected during SARA. Each treatment was compared with EFSC. Milk
yield drop during SARA was lower with EFSC (- 0.8 kg/d), compared
with C (-7.5 kg /d; P = 0.03) and similar to that of EF or EFO (-0.9
kg/d). During SARA, mean pH was greater with EFSC (5.55) than
with C (5.43; P =0.03) and tended to be lower than with EFO (5.66;
P =0.07). Time with pH <6.0 tended to be lower with EFSC (13.3 h)
than with EF (15.4 h; P=0.08) and greater than with EFO (11.1 h; P=
0.07). During adaptation, time with pH <5.5 was lower with EFSC (0.2
h) than with EF (5 h; P=0.02) or EFO and C (3 h) (P =0.08 and 0.09,
respectively). Redox potential was greater during SARA (—150 mV) than
adaptation (—180 mV; P < 0.001) or rest (—176 mV; P = 0.04). During
SARA, EFSC maintained the rumen concentration of vitamin B-12 in
the rumen whereas it decreased with other treatments. In conclusion,
both EFSC and EFO provided pH regulation during SARA but only
EFSC prevented the drop of vitamin B12. Probiotics decreased milk
drop during SARA.

Key Words: Enterococcus faecium and Saccharomyces cerevisiae,
Lactococcus lactis 0224, subacute ruminal acidosis

M324  Effect of live yeast supplementation on milk yield, milk
components, and rumen pH in dairy cows. M. B. de Ondarza!, A.
Hall?, J. Sullivan?, and E. Chevaux*2, /Paradox Nutrition LLC, West
Chazy, NY, 2Lallemand Animal Nutrition, Milwaukee, WI.

The trial objective was to determine the effect of supplemental live
yeast (LY; 0.5 g-cow '-d™; Saccharomyces cerevisiae CNCM 1-1077)
vs. sodium bicarbonate (BC; 170 g-cow !-d™!) on milk yield, milk
components, and rumen pH in high-producing, multiparous cows. Half
of the cows (n = 57) received LY and half (n = 54) received BC. The
study was 11 wk in length with 6 wk of diet adaptation and 5 wk of
data collection. Treatment groups were housed in separate pens with
ad libitum access to TMR. Cow groups were balanced pre-trial for
parity, DIM, and pre-trial 14-d average milk yield. Daily milk yield of
individual cows was recorded. Milk was sampled on wk 8, 9, and 10
and analyzed for components. The statistical model included treatment,
DIM category, and lactation category as fixed effects with cow as the

120

random effect. Pre-trial production data were included as covariates.
There was a trend (P = 0.09) for higher milk yield with LY treatment
(41.9 and 39.8 kg/d for LY and BC, respectively (SE = 0.86)). Percent
milk fat, milk fat yield, 3.5% FCM, and energy-corrected milk were not
affected (P> 0.10) by treatment. Percent milk true protein and milk urea
nitrogen (mg/dl) were not affected (P> 0.10) by treatment but milk true
protein yield tended (P = 0.09) to be higher for cows fed LY (1.24 vs.
1.18 kg/d for LY vs. BC, respectively (SE = 0.02)). Somatic cell count
(SCC x 1000) was lower (P < 0.05) for cows supplemented with LY
(80.09) (SE = 49) than for cows supplemented with BC (245.48) (SE =
49). Four cows per treatment were used to measure rumen pH every 5
min using rumen bolus probes. Live yeast significantly increased (P <
0.0001) mean daily pH (6.22 vs. 6.03 for LY vs. BC, respectively; SE =
0.01), minimum daily pH (5.54 vs. 5.34 for LY vs. BC, respectively; SE =
0.01), and maximum daily pH (6.98 vs. 6.81 for LY vs. BC, respectively;
SE =0.02). The area under the pH 5.8 curve (pH x min/d) was less (P
< 0.0001) for cows fed LY (19.5 vs. 80.1 for LY vs. BC, respectively;
SE =4.3). Live yeast reduced the risk of rumen acidosis and tended to
increase milk yield.

Key Words: live yeast, rumen pH, sodium bicarbonate

M325  Enterococcus faecium as a probiotic for lactating rumi-
nants. [. K. Hindrichsen,* M. Raun, N. L. Milora, B. Struer-Lauridsen,
M. M. Jensen, and E. Upton Augustsson, Chr. Hansen A/S, Horsholm,
Denmark.

High-yielding dairy cows often suffer from sub-acute diseases triggered
by typical dairy cow diets. These results in ill-thrift and production
losses. Sub-acute hindgut acidosis was recently shown to significantly
affect the health of dairy cattle. Supplementing high-yielding dairy cows
with the probiotic Enterococcus faecium has in several studies resulted
in improved production and/ or well being parameters. In the current
study, the aim was to unravel some of the possible mode of action of £.
faecium has on dairy cows, using genome sequencing and in vitro assays.
First, the survival of 3 E. faecium strains under digestion challenges were
tested, including high volatile fatty acid, pH and challenge with bile.
Optical density (OD) test showed that all 3 E. faecium strains survived
in a pH range between 2 and 7. At pH 2 the lag time increased, however
after 24 h the max OD was the same as for pH 7. E. faecium could be
shown to withstand up to 9.5% bile concentration with a reduced growth.
It was further illustrated that all tested E. faecium showed active bile
salt hydrolase activity, indicating that E. faecium can utilize bile as a
substrate in the lower tract. The genome sequencing revealed that all
tested E. faecium had genes associated with adhesion ability, while only
one strain showed genes for producing the 2 bacteriocins enterocin A and
enterocin B. The bacteriocin producing strain was superior in inhibiting
S. bovis, as well as other pathogens such as C. perfringens, S. aureus
and L. monocytogenes compared with the none-bacteriocin producing
E. faecium. It has been shown that these 2 bacteriocins have synergistic
effect in reducing pathogens. It is hypothesized that the positive effect
of E. faecium on production parameters of dairy cows may be due to the
reduction of S. hovis in the rumen, the possibility of surviving digestive
challenges and passing down to the lower tract where it actively inhibits
certain pathogens. These features can significantly affect the occurrence
of subacute hindgut acidosis.

Key Words: dairy cows, Enterococcus faecium, pathogen
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M326  Effect of oral calcium bolus supplementation on early
lactation health and milk yield in commercial dairy herds. G. R.
Oetzel*! and B. E. Miller?, ! University of Wisconsin-Madison, Madi-
son, *Boehringer Ingelheim Vetmedica Inc., St. Joseph, MO.

The objective of this study was to evaluate the effect of supplementation
with oral calcium (Ca) boluses after calving on early lactation health
and milk yield. Second lactation or greater cows (n=927) from 2 large
dairies in Wisconsin were enrolled during the summer of 2010. Both
herds fed supplemental anions during the pre-fresh period and treated
less than 1% of fresh cows for clinical signs of hypocalcemia. Prior to
calving, cows were scored for lameness and body condition, then ran-
domly assigned to either control or oral Ca bolus supplemented groups.
Control cows received no oral Ca boluses around calving. Cows in the
oral Ca bolus group received 2 oral Ca boluses (Bovikalc, Boehringer
Ingelheim, St. Joseph, MO) - one bolus 0 to 2 h after calving and the
second 8 to 35 h after calving. The oral Ca bolus administration schedule
was designed to be feasible for large commercial dairies and did not
require that cows be locked up more than once daily. Early lactation
health events were recorded and summed for each cow. There were only
6 cases (0.6% of calvings) of clinical milk fever during the trial, and
only 14% of cows tested were hypocalcemic (ionized Ca less than 1.0
mmol/L) at 8 to 35 h after calving. Subgroups of cows with significant
responses to oral Ca bolus supplementation were identified based on
significant interactions between oral Ca bolus supplementation and
covariates in mixed multiple regression models. Lame cows supple-
mented with oral Ca boluses had 0.34 fewer health events in the first
30 d in milk compared with control cows. Cows with a higher previous
lactation milk yield (greater than 105% of herd rank) produced 2.9 kg
more milk when supplemented with oral Ca boluses. Results of this
study indicate that lame and higher producing cows respond favorably
to supplementation with oral Ca boluses using a protocol that is practi-
cal to implement in large commercial dairies, and that oral Ca bolus
supplementation to targeted groups of cows is beneficial even for dairies
with a very low incidence of hypocalcemia.

Key Words: oral calcium boluses, milk fever, hypocalcemia

M327  Effect of dietary buffers and magnesium oxide on intake,
milk yield and composition, and blood metabolites of lactating
dairy cows. J. K. Bernard,* J. W. West, and N. A. Mullis, University
of Georgia, Tifton.

Forty-eight lactating Holstein cows were used to determine the effect of
feeding different buffers on nutrient intake, milk yield and composition,
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and select metabolic indices of health of early lactation Holstein cows.
Treatments included a negative control (NEG), positive control supple-
mented with sodium bicarbonate (POS), acid buffer (AC, CalMin, Celtic
Sea Minerals, Cork, Ireland) or acid buffer plus MgO from seawater
(ACM, CalMinl6, Celtic Sea Minerals). A basal diet provided similar
concentrations of energy and protein and treatments added at feeding
provided varying concentrations of Ca, Cl, Na, and DCAD. Beginning
at approximately 21 + 4 DIM cows were fed the NEG diet for 14 d and
cows were assigned randomly to one of 4 treatments for the following
10 wk. Contrast statements compared 1) NEG with all other diets, 2)
POS with AC and ACM, and 3) AC with ACM. The DMI tended to be
higher (P=0.07) for POS compared with AC and ACM. No differences
(P>0.10) were observed for milk yield, concentration or yield of milk
fat, protein, lactose, or SNF. Concentrations of MUN were lower (P =
0.01) for NEG compared with the other treatments and ACM compared
with AC (P =0.005). Serum concentrations of total protein (P = 0.04),
globulin (P = 0.03), glucose (P = 0.0004), and creatinine kinase (P =
0.06) were highest for NEG compared with other treatments. No (P >
0.10) differences were observed in serum concentrations of Ca, P, Mg,
K, Na, Cl, or bicarbonate. No deleterious effects were observed for
cows fed NEG, but cows were not exposed to heat stress during the
trial. The POS diet had lower concentrations of dietary Cl (0.52% of
DM) compared with the other treatments (0.63% of DM) which could
explain the trend for higher DMI. Overall the acid buffers supported
similar performance as sodium bicarbonate.

Table 1. Intake, milk yield, composition, and select blood metabolites

Item NEG POS AC ACM SE
DML, kg/d 22.9 24.0 23.0 21.8 0.6
Milk, kg/d 43.8 45.7 44.6 433 1.4
Fat, % 3.55 3.56 3.83 3.69 0.13
Protein, % 2.68 2.58 2.57 2.59 0.04
Lactose, % 4.66 4.66 4.68 4.69 0.02
SNF, % 8.24 8.18 8.21 8.21 0.05
MUN, mg/dL 10.3 11.1 12.0 10.6 0.3
Serum metabolites

Total protein, g/dL 7.50 7.25 7.28 7.15 0.11
Globulin, g/dL 3.70 341 3.45 332 0.01
Glucose, mg/dL 61.69 56.37 55.60 53.05 1.39
Creatinine kinase, U/L 278.60 133.58 147.14 15293 60.25

Key Words: buffers, milk yield, milk composition
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M328  Milk fatty acids composition responses to dietary short-
medium chain fatty acids and long chain fatty acids in lactating
dairy cows. Y. Sun, D. P. Bu, J. Q. Wang,* H. Cui, X. W. Zhao, X.
Y. Xu, P. Sun, and L. Y. Zhou, State Key Laboratory of Animal Nutri-
tion, Institute of Animal Science, Chinese Academy of Agricultural Sci-
ences, Beijing, China.

De novo synthesis of short-medium chain fatty acids (SMCFA), which
inhibited by the exogenous long chain fatty acids (LCFA), might be
promoted by dietary addition of SMCFA. Our objective was to evaluate
the effects of different ratios of SMCFA to LCFA on milk fatty acids (FA)
composition in dairy cows. The experiment lasted for 9 wks. Thirty-six
lactating Holstein dairy cows (183 + 46 DIM) were blocked base on
average daily milk yield, DIM and parity, and were randomly assigned
to 1 of 3 treatments. Cows were fed total mixed ration with 1 of 3 fat
supplements: 80 g/d SMCFA and 320 g/d LCFA (20S80L); 400 g/d of
butterfat (40S60L); 240 g/d SMCFA and 160 g/d LCFA (60S40L), and
the ratios of SMCFA to LCFA were 20:80, 40:60, and 60:40 respec-
tively. The FA compositions of the SMCFA mixture (a blend of 6%
caproic acid, 4% caprylic acid, 9% capric acid, 10% lauric acid, 32%
myristic acid and 39% palmitic acid) and the LCFA mixture (a blend
of 59% cocoa butter, 16% olive oil, and 25% palm oil) were identical
to those found in milk fat. Analysis of data was conducted using the
MIXED procedures of SAS 9.0. As the ratios of SMCFA to LCFA in
the supplements increased, concentrations of C < 16:0 (25.39, 27.58,
and 27.39%; P = 0.08) tended to increase linearly (P = 0.06), C14:0
percentage (10.39, 11.18, and 11.90%; P < 0.05) increased linearly (P
< 0.05), and polyunsaturated FA percentage (4.12, 4.68, and 4.31%; P
<0.05) was increased quadratically (P < 0.05). However, concentration
of C16:0 (32.16, 32.01, and 31.91%; P> 0.05), C > 16:0 (42.08, 39.78,
and 40.28%; P > 0.05), saturated FA (68.26, 69.81, and 69.10%; P >
0.05), and monounsaturated FA (27.64, 25.51, and 26.59%; P > 0.05)
were not affected. In conclusion, dietary supplementing different ratios
of SMCFA to LCFA influenced milk FA synthesis and caused the altera-
tion of milk FA composition.

Key Words: long chain fatty acids, milk fatty acids composition, short-
medium chain fatty acids

M329  Effect of sorghum grain supplementation levels on rumi-
nal volatile fatty acids: Comparison between cattle and sheep.
M. Aguerre*!, C. Cajarville?, L. Assandri, A. Gonzalez!, and J. L.
Repettol, 1Departamento de Bovinos, Facultad de Veterinaria, Uni-
versidad de la Repiiblica, Montevideo, Uruguay, >Departamento
de Nutricion Animal, Facultad de Veterinaria, Universidad de la
Republica, Montevideo, Uruguay.

Crossbreed heifers (n=16; 210 +42.5 kg), and lambs (n=16;45.6 +6.2
kg), were used to compare the response on ruminal VFA concentration
and profile to increased levels of sorghum grain supplementation (0, 0.5,
1.0 and 1.5% BW). Heifers and lambs were fed ad libitum fresh Lotus
corniculatus (31.8% DM, 12.6% CP, 41.8% NDF). After 30d, ruminal
liquor samples were taken every 1h from 0 to 6h post-supplementation,
to determine acetate, propionate and butyrate concentrations by HPLC,
while total VFA (TVFA) were determined as the sum of the above
VFA. Mean values and linear regressions were compared between
species with the MIXED procedure (SAS). Mean TVFA was lower in
cattle than in sheep (94.4 vs. 112 = 6.81 mMol/L; P = 0.008). Increas-
ing supplementation levels similarly increased TVFA in both species
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(Table 1). Proportion in TVFA of acetate was higher (70.7 vs. 63.7 +
0.70 mMol/100mMol; P < 0.001), while propionate and butyrate were
lower in cattle than in sheep (15.8 vs. 20.6 + 0.83 mMol/100mMol and
13.5 vs. 15.9+0.62 mMol/100mMol; P < 0.001, propionate and butyr-
ate respectively). Increasing supplementation levels affected differently
acetate and butyrate proportion in TVFA in both species (P<0.001;
Table 1), leading to more pronounced changes in acetate and butyrate
proportions in sheep than in heifers. However, propionate proportion
in TVFA was not affected. In conclusion, increasing levels of sorghum
supplementation determined a similar rose in TVFA in cattle and in
sheep. However, sheep showed more drastic changes in VFA profile
than heifers.

Table 1.

Item Cattle Sheep P-value!

Total VFA (mmol/L) y=77.6 +23.0x; y =108 +30.7x; 0.355
R2=0.12,P<0.001 R>=0.21,P<0.001

VFA, mmol/100

mmol

Acetate y=72.7-2.49x; y =68.8 - 6.48x; <0.001
R2=0.13,P<0.001 R2=0.40,P<0.001

Butyrate y=12.1+1.92x; y=10.9 + 6.72x; <0.001

R?=0.09, P=0.003 R?>=10.53,P<0.001

1P of the comparison of regressions.

Key Words: bovine, ovine, fresh pasture

M330 Effects of different ratios of short-medium chain fatty
acids to long chain fatty acids on milk composition in dairy cows. Y.
Sun, D. P. Bu, J. Q. Wang,* H. Cui, X. W. Zhao, X. Y. Xu, P. Sun, and L.
Y. Zhou, State Key Laboratory of Animal Nutrition, Institute of Animal
Science, Chinese Academy of Agricultural Sciences, Beijing, China.

Dietary addition of long chain fatty acids (LCFA) inhibits milk fat de
novo synthesis in dairy cows, whereas short-medium chain fatty acids
(SMCFA) may promote this process. This study evaluated the effects of
supplementation of different ratios of SMCFA to LCFA on milk composi-
tion in dairy cows. Thirty-six lactating Holstein cows (183 + 46 DIM)
blocked by average daily milk yield, DIM and parity, were randomly
assigned to 1 of 3 treatments. During the 9 wks experimental period,
cows were fed total mixed ration 3 times daily, and supplemented with
1 of 3 supplements: 80 g/d SMCFA and 320 g/d LCFA (20SMS80L); 400
g/d of butterfat (40SM60L); and 240 g/d SMCFA and 160 g/d LCFA
(60SM40L). The ratios of SMCFA to LCFA in the supplements were
20:80, 40:60, and 60:40 respectively. The FA composition of the SMCFA
mixture (a blend of 6% caproic acid, 4% caprylic acid, 9% capric acid,
10% lauric acid, 32% myristic acid and 39% palmitic acid) and of the
LCFA mixture (a blend of 59% cocoa butter, 16% olive oil, and 25%
palm oil) were representative of those found in milk fat. Data was
analyzed by MIXED procedures of SAS 9.0. Dry matter intake (16.3,
16.1, and 16.0 kg/d; P> 0.05), milk yield (23.5, 23.9, and 21.8 kg/d; P
> 0.05), 3.5% fat corrected milk (25.9, 26.8, and 25.4 kg/d; P > 0.05),
milk protein percentage (3.46, 3.43, and 3.48%; P > 0.05) and yield
(0.83, 0.82, and 0.76 kg/d; P> 0.05) were not affected among the treat-
ments. As the ratios of SMCFA to LCFA increased in the supplements,
milk fat percentage (4.01, 4.20, and 4.41%, P = 0.06) tended increase
in a linear fashion (P < 0.05) and milk total solids proportion (13.09%,
13.26%, and 13.55%; P < 0.05) increased linearly (P < 0.05), while
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milk fat yield (0.97, 0.99, and 0.97 kg/d; P > 0.05) was not different.
In conclusion, dietary supplementing SMCFA might compensate the
inhibitory effects of LCFA on milk fat synthesis.

Key Words: short-medium chain fatty acids, long chain fatty acids,
milk composition

M331  Effects of different fatty acid mixtures on milk fatty acid
composition and oxidative stability of milk fat. X. W. Zhao, J. Q.
Wang,* D. P. Bu, Y. Sun, H. Cui, X. Y. Xu, L. Y. Zhou, and P. Sun,
State Key Laboratory of Animal Nutrition, Institute of Animal Science,
Chinese Academy of Agricultural Sciences, Beijing, China.

Unsaturated fatty acids (UFA) as the main function components in milk
fat, have beneficial effects on health maintenance and disease prevention.
More and more people are concerning to improve UFA content in milk.
However, the rich content of UFA, especially polyunsaturated fatty acids
(PUFA) in milk fat will increase the risk for developing spontaneous
oxidized off-flavor (SOF). The experiment was carried out to determine
the effects of different fatty acids mixture on milk fatty acids composi-
tion and milk fat oxidation changes. Thirty 6 dairy cows were used in
a completed design experiment for 8 wk. Cows supplement 3 types
of dietary fatty acids mixture: 1) short- and medium-chain fatty acids
(SMCFA), 2) butterfat, and 3) long-chain fatty acids (LCFA). Data were
analyzed using the MIXED procedure of SAS. Relative to SMCFA, the
C12:0, C14:0 and C16:0 concentration in milk fat from cows on butterfat
and LCFA were significantly decreased (P < 0.05). The proportions of
cis-C18:1, trans-C18:1 and cis-C18:2 were increased by 16.0, 45.6, and
8.8% (P <0.05) in milk fat from cows on LCFA compared with cows on
SMCFA. Similar increases in trans-C18:1, cis-C18:2 and C18:3 were
31.6, 11.9 and 13.6% (P < 0.05) in butterfat treatments, respectively.
Furthermore, the activities of superoxide dismutase (SOD), catalase
(CAT), and glutathione peroxidase (GSH-Px) tended to decrease when
increased long-chain FA in cow’ diet, while the concentration of malo-
ndialdehyde (MDA) tended to increase in bovine milk. Our results
indicated that long-chain FA tended to exhibit positive effects on milk
fatty composition, but may decrease the oxidative stability of milk fat.

Key Words: milk fatty acids composition, oxidation changes, milk fat

M332 Endogenous contribution and urinary recovery of purine
derivatives in Nellore cattle. A. M. Barbosa*!, R. F. D. Valadares?, S.
de C. V. Filho?%, D. do Santos Pina®, and M. A. Fonseca?*, ! Universi-
dade Federal da Bahia, Salvador, Bahia, Brazil, ?Universidade Fed-
eral de Vicosa, Vicosa, Minas Gerais, Brazil, 3Universidade Federal
do Mato Grosso, Sinop, Mato Grosso, Brazil, Texas AGM University,
College Station.

This study was conducted with the objective to evaluate the endogenous
contribution of purine derivatives (PD) urinary excretion in Nellore
cattle, fed in a single diet with different levels of DM. The trial was
performed using 8 cannulated (rumen and abomasum; moreover 4 of
those had ileum cannula) heifers with average BW of 258 + 20 kg.
The animals were allocated on individual stalls and fed twice a day.
The statistical analyses were performed using 2 balanced Latin square
designs (4 x 4). Treatments were constituted of 4 DM offer levels: 1.2,
1.6, 2.0 and 2.4% of BW. The endogenous losses of PD and the purine
bases recovery as PD were estimated by the regression between the daily
excretion of PD (dePD) in urine, and purine bases in the abomasum (X),
expressed as mmol/kg®7?. The endogenous contribution and the purine
recovery of PD are represented by the coefficient of the regression and
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the intercept, respectively. Additionally, the endogenous losses were
evaluated by the regression between excretion of PD, in mmol/kg? 7,
and DML, in g/kg7?. The equation obtained (P < 0.001) was: dePD =
0.0196 X + 0.2421. Daily excretion of PD, mmol/kg7>, as a function
of RNA flux into the abomasum, mmol/kg®7>, was adjusted (P <0.001)
to the regression, dePD = 0.8601 X + 0.4603 (r*> = 0.661) where 0.86
represents the recovery of DP in urine, and 0.4603 represents the endog-
enous contribution. The conclusion was for the different methods utilized
was found the estimatives of 0.46 mmol/kg®7> and 0.24 mmol/kg® 7> for
endogenous excretion of PD in Nellore cattle; the true digestibility of
RNA in small intestine was 0.93, which is higher than the classic value
adopted in the literature for microbial production calculation.

Key Words: flux RNA abomasum, level of intake, ruminant nutrition

M333  Effects of dietary inclusion of tannin and polyethylene
glycol supplementation on nitrogen metabolism in Saanen dairy
goats. A. Rahimi', A. A. Naserian', R. Valizadeh!, A. Tahmasbi!, B.
Saremi*?, and A. R. Shahdadi?, ' Ferdowsi University of Mashhad, Mash-
had, Khorasan Razavi, Iran, *Institute of Animal Science, Physiology &
Hygiene Unit, University of Bonn, Germany, 3Agricultural Sciences &
Natural Resources, University of Gorgan, Gorgan, Golestan, Iran.

Tannins reduce the protein degradation in the rumen, shift the site of N
metabolism from rumen to the lower digestive tract and large intestine.
Shifting excretion pattern of nitrogen from urine to faces and formation
of tannin—protein complex are beneficial environmentally. High levels of
tannins in the diet may have negative effects on feed intake and digest-
ibility of nutrients and polyethylene glycol (PEG) could eliminate it.
We aimed to evaluate the effects of feeding pistachio hull (PH, source
oftannin) and PEG on nitrogen metabolism in Saanen dairy goats. Nine
animals were used in a 3 X 3 Latin square design. Treatments were:
T1) Control, without PH, T2) 30% PH (DM basis) that provided 18.1
g condense tannin per kg DM of diet, and T3) 30% PH + 1% PEG (DM
basis). In T2 and T3, PH replaced alfalfa hay. Statistical analysis was
performed using the MIXED procedure of SAS (P <0.05). Addition of
PH in T2 and T3 (despite of addition PEG) reduced the nitrogen intake.
In addition, urinary nitrogen excretion was significantly decreased and
fecal nitrogen excretion was increased by addition of PH in T2 and PEG
supplementation in T3 increased or decreased them respectively but not
to the similar values like control group. Milk nitrogen excretion was
not affected by experimental diets. Nitrogen digested was significantly
decreased by substitution of PH in diet in T2 and T3 (despite of addition
PEQG). Nitrogen retained was not affected by experimental diets. To sum
up, using of high levels tannin in the diet could alter protein metabolism
positively from an environmental aspect and supplementation with PEG
could reduce possible negative effectsof tannin on performance.

Table 1.
30%  30%

Nitrogen metabolism Alfalfa PH PH+PEG SEM P-value
Nitrogen Intake (g/d) 54475 53.00° 53.96° 0360 0.050
Nitrogen excretion from urine (g/d) 12.428  9.90° 11.522>  0.553 0.049
Nitrogen excretion from fecal (g/d) 14.46° 15.43* 15.00®  0.135 0.011
Nitrogen excretion from milk (g/d) 7.21 6.63 7.18 0.427 0.102
Nitrogen digested (g/d) 38.52% 3551 36.73  0.448 0.013
Nitrogen retained (g/d) 2036  21.03 20.25 0.794 0.820

#bMeans within the same row with different letters are significantly different
(P<0.01).

Key Words: tannin, nitrogen metabolism, goats
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M334 Intake and apparent total tract digestibility of dry
matter and nutrients in Nellore steers fed with whole raw soybean.
N. R. B. Cénsolo*!, A. S. C. Pereiral, J. R. Gandra!, F. P. Renné!,
R. Gardinal', J. E. Freitas Junior?, C. S. Takiya!, and R. D. Mingoti',
'Faculdade de Medicina Veterindria e Zootecnia da Universidade de
Sdo Paulo (FMVZ-USP), Pirassununga, SP, Brazil, *Universidade
Estadual Paulista (UNESP), Jaboticabal, SP, Brazil.

This study was conducted to evaluate the effects of whole raw soybean
on intake and apparent total tract digestibility of dry matter and nutri-
ents in Nellore steers. Twelve steers were assigned to 3 Latin squares
in individual pens. Based on dry matter the diets were: TO with 0% of
soybean, T8 with 8% of soybean, T16 with 16% of soybean and T24
with 24% of soybean. Fourteen days were necessary for adaptation and
4 d for evaluation. The individual intake was evaluated by weighing the
leftovers of the previous day. Leftovers and feces were collected in the
d 14 to 16 to determine the intake and the apparent total tract digest-
ibility of dry matter and nutrients. This material was dried and sampled
for posteriori analysis on dry and mineral matter, ether extract, neutral
detergent fiber, acid detergent fiber, crude protein and lignin. The total
amount of excreted fecal dry matter was estimated by the method of acid
detergent fiber indigestible (FDA1). Samples of feces, food and leftovers
were placed and subsequently incubated in 3 cannulated Nellore for
312 h. Treatment effects were evaluated by Proc Mixed SAS software.
The inclusion of whole raw soybean provided linear effect (P < 0.05)
for intake of dry matter, organic matter, non-fibrous carbohydrates and
total carbohydrates. There was a quadratic effect on crude protein (P
< 0.05) and the lowest value on the diet with 16% soybean differing
from the one with 24% and total control. There was a linear increase (P
< 0.001) for ether extract intake and all treatments differed. There was
no effect (P > 0.05) on apparent total tract digestibility of dry matter,
organic matter, crude protein, neutral detergent fiber and non-fibrous
carbohydrates. However, there was a quadratic effect of soybean on the
total apparent digestibility in ether extract with highest digestibility for
the 24% soybean. There was a linear decrease (P < 0.05) of total carbo-
hydrate in apparent digestibility. Changes in the dry matter and nutrient
intake in digestibility were noticed according to the levels of inclusion
of' whole raw soybean but these effects were not negative to the animals.

Key Words: digestibility, protein source, ruminant

M335 Evaluation of published models for predicting dry
matter intake of lactating dairy cows. J. Lee* and S. Seo, Chungnam
National University, Daejeon, Republic of Korea.

Accurate prediction of dry matter intake (DMI) is pre-requisite for ration
formulation software and a precision feeding program. The equations
commonly used for predicting DMI are empirical models, developed on
the basis of experimental data obtained more than a decade ago. Consider-
ing increases in genetic potential of dairy cows and dairy management,
there is an interest in evaluating the model using recent data to see if the
published models are still applicable to the field. The objective of this
study was thus to evaluate 6 published empirical equations widely used for
predicting DMI of lactating dairy cows using recently published experi-
mental observations. A literature database based on the research articles
published in the Journal of Dairy Science from January 2006 until June
2011 (volumes 89 through 94) was constructed. The database is composed
of a total of 525 treatment means from 143 studies, and contains wide
ranges of DMI, milk yield and week of lactation. Six published models
include NRC (NRC, 2001), Brown (Brown et al., 1977), Chase (Chase
and Sniffen, 1985), Rayburn (Rayburn and Fox, 1993), Roseler (Roseler
et al., 1997) and Fuentes-Pila (Fuentes-Pila et al., 2003), and they were
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statistically evaluated using the constructed database. The coefficient of
determination and root mean square prediction error (RMSPE) were used
to examine precision and accuracy of the model, respectively. Residual
analysis was also conducted to assess the mean and slope bias of a model.
The NRC, Brown, Chase, Rayburn, Roseler and Fuentes-Pila models
explained 49, 39, 48, 41, 51 and 41% of the variations in the evaluation
data set, and the RMSPE were 2.59, 2.97, 2.75, 2.08, 3.44 and 3.61 kg,
respectively. All of the models showed significant mean bias (P < 0.01):
the highest absolute mean bias was observed with the Roseler equation
(2.336) while the lowest value with the NRC equation (0.450). Among
the equations, only the Roseler and the NRC predicted the observed DMI
without slope bias (P > 0.05). The NRC model was highly ranked among
the tested models in all of the evaluation criteria. The accuracy of the NRC
model prediction, however, may be reduced with recent observations.

Key Words: dairy cows, dry matter intake, evaluation

M336  Effects of roughage source and dietary level of inclusion
on total tract apparent digestibility in Nellore cattle. R. S. Gou-
lart*12 L. G. Nussio!, R. A. M. Vieira3, J. L. P. Daniel!, R. C. Amaral',
V. P. Santos!, and A. V. Pires', 'University of Sao Paulo, ESALQ,
Piracicaba, SP, Brazil, ?Department of Animal Sciences, North Dakota
State University, Fargo, Universidade Estadual do Norte Fluminense,
Campos dos Goytacazes, RJ, Brazil.

Six ruminally cannulated Nellore steers were allotted ina 6 x 6 Latin square
to investigate the effects of roughage source and dietary inclusion on nutri-
ent digestion. The 6 diets were composed of fiber sources: negative control
(NC) with 10% NDF from corn silage (50.2% NDF, DM basis), positive
control (PC) with 20% NDF from corn silage and 4 diets containing 10%
NDF from corn silage and 10% NDF from: sugarcane (SC; 46.8% NDF);
sugarcane bagasse (SCB; 81.0% NDF); soybean hulls (SH; 75.1% NDF)
and low oil cottonseed meal (LOCM; 49.2% NDF). Total fecal collections,
during 4 d consecutively in each period, were used to determine total
tract apparent digestibility coefficients (TTAD) of DM, CP, NDF, ADF.
Lower inclusion of forage fiber (CN) in the diet presented higher diges-
tion coefficients of DM (P < 0.05) in comparison with diets containing
double amount of fiber sources (20% of NDF). When fiber sources with
low amount of CP (SC and SCB) were included in the diets, TTAD of CP
were 12.32% lower than diets containing corn silage, SH or LOCM. Fiber
digestibility was influenced (P < 0.05) by roughage sources and inclusion
level on TTAD. Although similar DMI (P < 0.05) was observed between
treatments CP, SC, SH ¢ HOCM, differences among TTAD values can
be explained either by differences in solid passage rate, ruminal retention
time or chemical composition of fiber when different roughage sources
replaced each other. In spite of the lower TTAD values of NDF of NC in
comparison to PC (6 percentage units), the higher inclusion of concentrate
(NC) improved the DM digestibility by 8.3 percentage units.

Table 1. Effects of roughage source and level on total-tract apparent digest-
ibility in Nellore cattle

Total-tract apparent Diet!

digestibility, % NC PC SCB  SC SH LOCM SE
DM 77.18 68.7°  69.6° 70.2° 71.9> 70.8° 1.8
Cp 744%  68.3% 58.2% 584° 71.0° 68.8° 1.9
NDF 60.3%  66.3 53.8> 52.3bc 1.7 50.5¢ 2.5
ADF 474" 52,6 4545 458 5480 43.6° 23

abeMeans lacking common superscripts differ (P < 0.05).
INC = negative control; PC = positive control; SCB = sugarcane bagasse; SC
= sugarcane; SH = soybean hulls; LOCM = low oil cottonseed meal.

Key Words: digestibility, forage, Nellore
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M337 Intake and digestibility of diets with different levels of
concentrates in cattle feedlot Nellore. C. S. Ribeiro Junior,* Y. T.
G. Salcedo, R. C. Canesin, T. T. Berchielli, M. Machado, L. M. Del-
evatti, E. San Vito, I. P. C. de Carvalho, J. F. Lage, and G. Fiorentini,
Sdo Paulo State University, Faculty of Agriculture and Veterinary Sci-
ences, Jaboticabal, Sao Paulo, Brazil.

The increased meat demand in the world market amplified the production
system. For that reason, the use of confinement systems is an option and
the inclusion of grains in the diet is essential. Based on these assumptions,
this study aimed is to evaluate the intake and digestibility of diets with
different forage: concentrate. We used 8 Nellore, male, castrated, with
an average weight of 320 = 44 kg. The animals were divided into 2 latin
square 4x4, with 4 treatments and 4 replications. The treatments consisted
of 4 diets with different forage: concentrate (70:30, 60:40, 40:60, 20:80),
balanced to maximize microbial protein synthesis and increase the use of
urea. The forage used was fresh chopped sugar cane and the concentrates
consisting of corn bran, soybean meal, urea and mineral salt. The experi-
ment was divided into 4 periods of 22 d each: the first 15 d for the diet
adaptation of animal and the other days for data collection. Data were
analyzed statistically by SAEG statistical program (Statistical Analysis
System), using the Tukey test at 5% probability in comparison of means.
The dry matter intake as a function of body weight was greater in rela-
tions 60:40 (1.9%) and 40:60 (1.8%), differing significantly (P < 0.05)
dry matter intake in relations 70:30 (1.6%) and 20:80 (1.7%). The organic
matter intake was higher in the 60:40 ratio (6.3 kg/d), differing from the
others (P < 0.05). As for the digestibility of dry matter and organic matter
the highest values were observed in the 40:60 ratio, and the smaller the
ratio 20:80. It is concluded that the forage: concentrate ratio 40:60 had a
better digestibility of dry matter and organic matter and a higher dry matter
intake, with high nutritional value. In this experiment 40:60 ratio is more
suitable for feeding beef cattle.

Key Words: digestibility, sugar cane, nutritive value

M338  Voluntary intake, apparent digestibility and blood urea
levels in hair sheep fed Cynodon nlemfuensis grass mixed with Leu-
caena leucocephala and supplemented with rumen fermentable
energy. V. A. Arjona-Alcocer, A. Ruiz-Gonzalez, E. Bricefio-Poot, A.
J. Ayala-Burgos, N. Ruz-Ruiz, and J. C. Ku-Vera,* FMVZ-Universi-
dad Autonoma de Yucatan, Merida, Yucatan, Mexico.

Tropical grasses supply insufficient amounts of energy and protein for
grazing sheep, resulting in low productive performance. Silvopastoral
systems supply good quality forages (CP, fermentable energy) to grazing
sheep. However, in silvopastoral systems there may be an imbalance
among energy and nitrogen availability in the rumen leading to the loss
of nitrogen from this organ. Four hair lambs housed in metabolic crates
were used in a 4 x 4 Latin square design. Sheep were fed Cynodon
nlemfuensis grass and foliage of the legume Leucaena leucocephala
mixed in a ratio 50:50 on a dry matter basis. Increasing levels of cane
molasses were supplied: 0, 0.24, 0.72 and 1.2 Mcal per lamb daily. The
ration was served twice daily at 10:00 and 15:00 h divided in 2 halves.
Response variables were DM intake, DM digestibility and concentration
of urea in blood and excretion of urea in urine. The experiment lasted
for 48 d with 4 periods of 12 d, 7 d for adaptation and 5 d for sampling.
Results were analyzed with the statistical package SAS. DM intake
was increased by energy supplementation, although DM digestibility
was unaffected by treatment (Table 1). There was a trend for energy
supplementation to decrease urea concentration in blood and urinary
excretion of urea in sheep.
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Table 1. DM intake, apparent digestibility of DM and levels of urea in blood
and urine of lambs fed a mixture of C. nlemfuensis and L. leucocephala and
supplemented with three levels of energy

ME (Mcal/d) supplied as molasses

Item 0 0.24 0.72 1.2
DMI, g/head/d 1047.91¢  1184.13%  1268.46° 1316.17°
DMI, g/kg®7/d 93.14¢ 103.66° 109.722  115.43%
ADDM, % 66.62 63.93 63.85 63.97
Blood urea, mg/dL 68.25° 60.27 56.45b¢ 48.25¢
Urinary urea, g/sheep/d ~ 42.34 41.72 36.67 28.34

abDifferent superscripts in the same row differ (P < 0.05).

Key Words: hair sheep, energy, supplementation

M339 Rumen ammoniacal nitrogen and pH from cattle supple-
mented with levels of replacement of soybean meal by sunflower
cake. R. G. F. Silva,* J. T. Zervoudakis, L. S. Cabral, D. P. Sousa, L.
K. H. Zervoudakis, M. F. Costa Filho, R. S. Gomes, F. M. Negrao, and
J. F. W. Koscheck, Federal University of Mato Grosso, Cuiaba, Mato
Grosso, Brazil.

This study aimed at evaluating the replacement levels of the protein from
soybean meal by the protein from sunflower cake in multiple supplements
on the rumen ammoniacal nitrogen (RAN) and rumen pH of beef cattle. The
experiment was conducted during the Brazilian rainy season. Five Nelore
breed animals, uncannulated, submitted to grazing Brachiaria brizantha
‘Marandu’ were used, they were divided into individual paddocks of 0.24
ha. The average initial age and weight were 15 mo and 257 kg, respectively.
The treatments were: 0% of replacement (0%SC), 25% of replacement
(25%SC), 50% of replacement (50%SC), 75% of replacement (75%SC)
of the protein from soybean meal by the protein from the sunflower cake,
isoprotein with 30% crude protein and one more control treatment of com-
mercial mineral mixture (MM). One kg of fresh matter/animal/day was
provided for the supplemented treatments and the control treatment was
provided ad libitum. A Latin square design 5x5 was used. Rumen fluid
was collected and the pH was measured right before the supplementation
(0 h) and 4 h after the supplementation. The availability of forage in the
dry matter ranged on average from 5678 kg in the 1st period to 9743 kg
in the 5th period. There was no effect of the treatments on rumen pH (P >
0.05), however there was a time effect on rumen pH (P < 0.05), in which
at time 0 the average was 6.75 and 6.50 at time 4, both within the levels
considered physiologically normal. For RAN, there was effect of treatment
and time (P < 0.05), in the study within the time the RAN concentrations
were 5.42 and 12.22 mg/dL for the time 0 and 4 respectively. In the study
within the treatments the RAN concentrations were 9.38; 9.89; 9.25; 9.98
and 5.61 mg/dL, respectively, for the treatments 0% SC, 25% SC, 50% SC,
75% SC and MM. Therefore, it is concluded that the inclusion of sunflower
cake for beef cattle grazing in the rainy season can be carried out without
affecting the activity of rumen microbiota. Furthermore, fermentation qual-
ity improves when supplemented, as compared with the control treatment.

Key Words: grazing, forage, supplementation

M340 Comparison of three different methods in determination
of accurate soluble fraction in feeds for CPM Dairy formulation
to improve efficiency and milk prediction accuracy. P. Yu, B. Liu,*
Z.Niu, and D. A. Christensen, Department of Animal and Poultry Sci-
ence, University of Saskatchewan, Saskatoon, SK, Canada.

The CPM dairy software is the major software used in Saskatchewan for
milk production prediction and diet formulation for dairy producers and
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for researchers. However, the key information that we need to accurately
predict the milk production is lacking, which is the soluble protein frac-
tion. Without accurate feed soluble fractions in the CPM model, we get
the poor milk predictions because we only estimate soluble fractions
in Saskatchewan feeds. The objectives of this study were to compare
3 available methods to determinate accurate soluble fractions in dairy
feed and diet for the CPM dairy formulation to improve feed utilization
efficiency and prediction accuracy of milk production. The 3 methods
that were accessed to determine protein soluble fractions in Saskatch-
ewan feeds included (1) CNCPS V6.1 method; (2) Dutch 2007 DVE
method; (3) In situ Method. The 14 different types of feeds were used in
this study. The data normality, correlation, CRD and paired-z-test were
analyzed using SAS. The results showed that the CNCPS method and
In situ method produced similar soluble protein fractions, both methods
produced higher soluble fractions than the Dutch-2007 DVE method
(35.6 vs. 34.2 vs. 18.0% of CP, P < 0.05). Paired-#-test between any
2 methods also showed significant differences (P < 0.01) between the
CNCPS and Dutch-2007 DVE method and between the In situ method
and Dutch-2007 DVE method, but showed no difference between the
CNCPS and In situ Methods. Although there were significant differ-
ences between the methods, the correlation analysis showed significant
correlated between any methods with correlation coefficients r = 0.82
(between the CNCPS and in situ methods), 0.81 (between the CNCPS
and Dutch-2007 DVE methods) and 0.59 (between the Dutch-2007
DVE method and in situ method).

Key Words: solubility methods, soluble protein fractions of Saskatch-
ewan feeds, dairy cows

M341 Economic analysis of the inclusion of macauba pie of
dietary lactating dairy cows. C. S. Ribeiro Junior*?, R. A. de Aze-
vedo!, A. C. R. dos Santos!, L. C. Gerassev!, R. N. Bahiense', L.
Aratjo', and A. R. C. Lima?, 'Federal University of Minas Gerais,
Montes Claros, Minas Gerais, Brazil, °Sdo Paulo State University,
Faculty of Agriculture and Veterinary Sciences, Jaboticabal, Sdo
Paulo, Brazil.

The objective of this study was to analyze the economic feasibility of
substitution of corn meal for macauba pie (MP) in the total diet of lac-
tating dairy cows. We used 8 animals with a live weight of 480 kg and
average production of 25 kg of milk per day. The animals were divided
into 2 4x4 Latin square with 4 treatments with 4 levels of inclusion of in
dry matter (0, 10, 20 and 30%) and 4 periods of 21 d, 14 adaptation and
7 d of evaluation. The animals were kept in tie stall and fed ad libitum
corn silage and concentrate, the concentrate was composed of corn,
soybeans, cottonseed, and increasing levels of macauba pie. Intake of
total dry matter (DMI), milk yield (MY), the daily cost of each diet and
economic return of the diets. Data were analyzed statistically by SAEG
statistical program (Statistical Analysis System), using the tukey test
at 5% probability in comparison of means. The dry matter intake as a
function of body weight was higher with 0% (4.07%), decreasing signifi-
cantly in the treatment 30% (3.46%) (P < 0.05), the same was observed
in the production of milk, where the animals who received treatment
0% produced 26.20 kg of milk per day, against 18.36 kg of milk per day
treatment in 30% (P < 0.05). The reduction of DMI decreased cost of
maintenance, however, this result was not sufficient to compensate the
decline shown in milk production, resulting in reduced net margin per
kg of milk and less profit for the inclusion in diets for MP dairy cows.
For the production of milk, it is necessary that the price adopted per kg
dry matter MP is 68.35% of corn.

Key Words: dairy cattle, economic analysis, macauba pie
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M342  Survey of nutritional recommendations used by feedlot
nutritionists in Brazil in 2011. C. A. Oliveira?, M. D. B. Arrigoni', J.
T. Vasconcelos®, R. D. L. Pacheco!, T. V. B. Carrara?, L. L. Cursino?,
A. L. N. Rigueiro?, and D. D. Millen*2, 'Sdo Paulo State University
(UNESP), Botucatu, Sdo Paulo, Brazil, *Sdo Paulo State Univer-
sity (UNESP), Dracena, Sdo Paulo, Brazil, ’Elanco Animal Health,
Greenfield, IN.

This survey was designed to describe nutritional and management rec-
ommendations of Brazilian feedlot nutritionists in 2011. Thirty-three
feedlot nutritionists, responsible for about 2,658,000 animals, completed
the survey within 1-mo, which was available on line (www.surveymon-
key.com) and consisted of 81 questions. The mean inclusion of roughage
and inclusion in finishing diets by nutritionists was 21.0 + 10.2% and
79.0 + 19.4%, respectively. The level of grains included in the finishing
diets recommended by 12 nutritionists (36.4%) ranged between 51%
and 60%, but 11 (33.3%) nutritionists recommended diets with 61% to
80%, and 10 (30.3%) used less than 51% grains. Corn was the primary
source of grain used in feedlot diets (n = 29; 87.9%), followed by sor-
ghum (n = 4; 23.1%). Most of the corn fed in Brazilian feedlots was
of'the flint type (n = 28; 96.5%). The primary grain processing method
adopted was coarsely grinding and fine grinding, which were used by
19 (57.6%) and 12 (36.4%) nutritionists, respectively. Whole cottonseed
was the primary co-product included in finishing diets, being used by
17 (41.5%) of the nutritionists. Use of soybean hulls was reported by
8 (24.2%) nutritionists, whereas citrus pulp pellets was reported by 7
(21.2%), and soybean residues were used by 1 (3%) of the participants.
Corn silage was the primary roughage source, being used by 9 (27.3%)
of the respondents, followed by sorghum silage, which was used by 8
(24.2%) of the nutritionists, and sugarcane bagasse by 7 (21.2%), fresh
chopped sugarcane by 5 (15.2%), and grass silage by 4 (12.1%) of the
nutritionists. In addition, average recommended concentrations of NDF
for finishing diets in Brazil were 21.1 + 12.3%. The average CP, urea
and true protein concentrations (DM basis) recommended for finishing
diets in Brazil was 13.4£2.5%, 1.4+ 0.3% and 8.1 + 1.7%, respectively.
The primary source of plant-based protein used by the nutritionists
was cottonseed meal (n = 19; 57.6%). The present survey provides an
overview of nutritional recommendations currently applied by feedlot
nutritionists from all regions in Brazil. These data may facilitate the
design of industry-oriented research.

Key Words: Brazil, feedlot, survey

M343  Effects of different ratios of short-medium chain fatty
acids to long chain fatty acids on plasma fatty acids profiles in lac-
tating dairy cows. Y. Sun, D. P. Bu, J. Q. Wang,* X. W. Zhao, H. Cui,
X. Y. Xu, P. Sun, and L. Y. Zhou, State Key Laboratory of Animal
Nutrition, Institute of Animal Science, Chinese Academy of Agricul-
tural Sciences, Beijing, China.

The objective of this current study was to evaluate the response of plasma
fatty acids (FA) profiles to different ratios of short-medium chain fatty
acids (SMCFA) to long chain fatty acids (LCFA) in lactating dairy cows.
Thirty-six lactating Holstein dairy cows (183 + 46 DIM), blocked by
average daily milk yield, DIM and parity, were randomly assigned to
1 of 3 treatments and fed total mixed ration, which supplemented with
1 of 3 lipids supplements. The supplements were: 80 g/d SMCFA and
320 g/d LCFA (20S80L; the ratio of SMCFA to LCFA is 20:80); 400 g/d
of butterfat (40S60L; the ratio of SMCFA to LCFA is 40:60); 240 g/d
SMCFA and 160 g/d LCFA (60S40L; the ratio of SMCFA to LCFA is
60:40). The FA compositions of SMCFA mixture (a blend of 6% caproic
acid, 4% caprylic acid, 9% capric acid, 10% lauric acid, 32% myristic
acid and 39% palmitic acid) and LCFA mixture (a blend of 59% cocoa
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butter, 16% olive oil, and 25% palm oil) were identical to those found
in milk fat. Blood samples were collected from the coccygeal vein at 3
h after the morning feeding. Data was analyzed as a randomized block
design with repeated measures using MIXED procedure in SAS 9.0. As
the ratios of SMCFA to LCFA in the supplements increased, percentages
of C>16:0 (85.66, 86.75, and 85.75%; P < 0.05), saturated FA (27.68,
25.55,and 27.85%; P <0.05), and polyunsaturated FA (62.31, 66.05, and
62.49%; P < 0.05) increased quadratically (P < 0.05). Concentrations
of C < 16:0 (2.81, 2.21, and 2.69%; P > 0.05) and monounsaturated
FA (10.00, 8.40, and 9.66%; P > 0.05) were not different among the
treatments. The results suggested that changes of blood FA composition,
which induced by lipid supplements, might be one of the reasons for
milk FA profile alternation.

Key Words: long chain fatty acids, plasma fatty acids profiles, short-
medium chain fatty acids

M344  Effects of total solids in drinking water and milk yield per
cow on milk mineral concentrations from California dairy farms.
A. R. Castillo*!, N. S. del Rio%, N. R. St-Pierre®, and W. P. Weiss?,
!University of California, Cooperative Extension, Merced, °University
of California, Cooperative Extension, Tulare, 3The Ohio State Univer-
sity, Department of Animal Science, Columbus.

Knowing the quantity of specific minerals secreted in milk by dairy
cows is important to comply with Nutrient Management Plans. Forty
dairies in Merced, California (mean 787 + 592 lactating cows/farm)
were selected to study the effect of drinking water total solids (TS)
contents and milk yield per cow (MY) on milk mineral content. Data
was analyzed as 2 x 2 factorial with high TS (HTS; average 809 mg/L)
and low TS (LTS; average 307 mg/L), and high MY (HMY; average
36 kg/d) and low MY (LMY; average 27.6 kg/d) as main factors. Milk
yield was estimated from DHIA records. Dairy farm water troughs
and am-pm bulk tank milk samples were taken by duplicate on 2 non-
consecutive days and assayed for TS (water) and concentrations of Ca, P,
Mg, CL, K, Na, S, Cu, Fe, Mn, Se, and Zn (milk). Average milk mineral
composition (mg/L) and standard deviation was: Ca 1008 = 34.8; P 906
+34.4; Mg 100 + 5.4; K 1534 + 50.1; Na 397 + 28.1; C1 1045 + 79.7;
S 308 +11.3; Cu 0.036 + 0.010; Fe 0.159 + 0.020; Mn 0.016 + 0.003;
Zn 3.28 +£0.208; Se 33.4 + 7.54. No interactions between water TS and
MY were observed. Milk from dairies with HTS water had lower (P <
0.1) concentrations of K (—2%), S (=2%), and Mn (—15%). In dairies
with HMY, milk had significantly lower concentrations of Ca (—2.3%),
P (-3.1%), Na (—5%), S (—3%), and Cu (—14%). The MY response was
likely associated with dilution. More research is needed to evaluate
water TS effects. Our results indicate that milk mineral contents might
be affected by drinking water TS contents and MY.

Key Words: milk mineral contents, milk yield, drinking water

M345  Effects of supplementing different sources of fatty acids
on lipid metabolism and endocrine responses in mid-lactation
dairy cows. X. Y. Xu, J. Q. Wang,* D. P. Bu, H. Cui, X. W. Zhao, Y.
Sun, L. Y. Zhou, and P. Sun, State Key Laboratory of Animal Nutri-
tion, Institute of Animal Science, Chinese Academy of Agricultural Sci-
ences, Beijing, China.

The objective of this study was to evaluate the effects of supplement-
ing different sources of fatty acids on lipid metabolism and endocrine
responses in mid-lactation dairy cows. Thirty-six Chinese Holstein
cows were blocked based on milk yield, DIM and parity and randomly
assigned in 3 groups. The animals were fed with diets containing 0 or
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400g/d short and medium chain fatty acids(SMCFA, containing 6.0%
C6:0, 4.0% C8:0, 9.0% C10:0, 10.0% C12:0, 32% C14:0 and 39%
C16:0) and 400g/d long chain fatty acids (LCFA, containing 59% cocoa
butter, 16% olive oil, and 25% palm oil) for groupl(control), group2
and group3, respectively. The experiment lasted 8 weeks and at the
last day of the experiment, blood samples were collected from tail vein
of the cows. The results showed that serum triglyceride, high-density
lipoprotein, low-density lipoprotein, growth hormone and insulin were
not affected by supplementing different fatty acids (P > 0.05). The con-
centration of cholesterol increased by supplementing fatty acids, but no
differences were observed among all the groups (P> 0.05). In group 3,
the concentration of non- esterified fatty acid was significantly higher
than that in group1 (P < 0.05). Compared with the control and group3,
supplementing SMCFA significantly decreased the concentration of
insulin-like growth factor by 16.9% (P < 0.05) and 9% (P > 0.05). In
conclusion, supplementing SMCFA significantly decreased insulin-like
growth factor, which may suggest SMCFA may have some negative
effects on lipid metabolism.

Key Words: endocrine, fatty acids, metabolism

M346 Effect of replacing legume/grass silage with corn
silage in dairy cow diets on enteric methane production. F. Has-
sanat*!, R. Gervais?, P. Y. Chouinard? C. Julien’, F. Tremblay', D.
I. Massé!, and C. Benchaar!, 'Dairy and Swine Research and Devel-
opment Centre-Agriculture and Agri-Food Canada, Sherbrooke, OC,
Canada, ’Département des Sciences Animales, Université Laval,
Québec, QC, Canada, 3INRA-Université de Toulouse, Castanet-Tolo-
san, France.

The objective of this study was to determine the effect of replacing
legume/grass silage with corn silage in the TMR of dairy cows on enteric
CH, emissions. Nine lactating cows (DIM =75 £ 19; BW =688 + 66 kg)
used in a triplicated 3 x 3 Latin square (31-d periods, 14-d adaptation)
were fed (ad libitum) TMR (60:40, forage:concentrate ratio) with the
forage portion being either legume/grass silage (0% CS), corn silage
(100% CS) or a 50:50 mixture (50% CS). Diets were formulated to be
isonitrogenous (CP = 16.4%) and isocaloric (NE; = 1.62 Mcal/kg). Pro-
duction of CH,4 was determined (3 consecutive days) using respiration
chambers. Digestibility and milk performance were determined over 6
consecutive days. Linear (L) and quadratic (Q) contrasts (Proc MIXED;
SAS) were used to determine the effects of treatments. Significance
was declared at P < 0.05. Dry matter (DM) intake (21.7, 23.0, and 22.8
kg/d) and DM digestibility (69.7, 70.6 and 71.3% for 0, 50 and 100%
CS, respectively) increased linearly as the proportion of CS in the diet
increased while a quadratic effect (Pyp < 0.01) was observed for milk
yield (32.3, 35.3, and 34.3 kg/d for 0, 50 and 100% CS, respectively).
Milk protein yield increased (P; < 0.01) and milk fat yield decreased
(P; <0.01) as the proportion of CS increased in the diet. Fat corrected
milk (FCM) yield was not affected by treatments and averaged 31.3
kg/d. Methane emissions were lower (Pp < 0.01) in cows fed 0% CS
(440 g/d) and 100% CS (434 g/d) than in cows fed 50% CS (483 g/d).
When adjusted for DM intake, CH,4 production was lowest (P, < 0.01)
with 100% CS than with the 2 other treatments (20.3, 20.7, and 17.7 g/
kg for 0, 50 and 100% CS, respectively). When expressed relative to
FCM, CH, production was lower (P =0.01) in cows fed 0% CS (14.3
g/kg) and 100% CS (14.6 g/kg) compared with cows fed 50% CS (15.3
g/kg). Results from this study suggest that using corn silage as the sole
forage source in dairy cow diets offers a means to decrease (—13%)
enteric CH, emissions (g/kg DM intake) compared with using legume/
grass silage or 50:50 mixture of both forages.

Key Words: corn silage, legume/grass silage, methane
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M347  Effects of supplementing different ratios of short-
medium chain fatty acids to long-chain fatty acids on the immune
function in mid-lactating dairy cows. X. Y. Xu, J. Q. Wang,* D. P.
Bu, H. Cui, X. W. Zhao, Y. Sun, L. Y. Zhou, and P. Sun, State Key
Laboratory of Animal Nutrition, Institute of Animal Science, Chinese
Academy of Agricultural Sciences, Beijing, China.

It is well known that fatty acids as the composition of immune cell
membrane can modulate immune functions. The objective of this study
was to investigate the effects of supplementing different ratios of short-
medium chain fatty acids (SMCFA) to long-chain fatty acids (LCFA) on
the immune function in mid-lactating dairy cows. Seventy-two Chinese
Holstein cows were blocked based on milk yield, DIM and parity and
randomly assigned in 6 groups. The animals were fed 0g/d, 400g/d
LCFA, 80g/d SMCFA and 320g/d LCFA, 400g/d butter fat, 240g/d
SMCFA and 160g/d LCFA and 400g/d SMCFA respectively on the
basis of ordinary diets for group1 (control), group2 and group3, group4,
group 5 and group 6. The supplementing mixtures consisted of different
ratios of fatty acids: 1) SMCFA (C6:0-6.0%, C8:0- 4.0%, C10:0- 9.0%,
C12:0- 10.0%, C14:0- 32%, and C16:0- 39%), 2) butter fat (amount to
40% SMCFA plus 60% LCFA), and 3) LCFA (59% cocoa butter, 16%
olive oil and 25% palm oil). The experiment lasted 8 weeks and on the
last day, blood samples were collected to determine the concentrations
of serum immunoglobulin (Ig) A, IgG, IgM, prostaglandin (PG) E2 and
cytokines. The results showed that the concentrations of IgA in group
2 and group 5 were higher than that in group 6; but no differences
were observed with the control (P > 0.05). Among all the groups, IgM
and PGE2 were not affected by supplementing fatty acids (P > 0.05).
Compared with the control, the concentrations of IgG, interleukin 4
and 10 increased after supplementing fatty acids, especially in group
5. In conclusion, supplementing fatty acids which consisted of 240g/d
SMCFA and 160g/d LCFA can improve the immune functions in mid-
lactating dairy cows well.

Key Words: fatty acids, Holstein cows, immune function

M348  Effects of supplemental extruded full-fat soybean (ESB)
on ruminal fermentation, nutrient digestion, blood parameters
and productive performance of early lactation dairy cows. H. Su*!,
F. Wang!, Y. Zou!, Z. Cao'?, M. Ma!?, and S. Li'?, ‘State Key Labo-
ratory of Animal Nutrition, College of Animal Science and Technol-
ogy, China Agricultural University, Beijing, China, *Sino-US Dairy
Research and Development Center, Beijing, China.

Four ruminally cannulated early lactation Holstein dairy cows, with
similar days in milk (DIM, 23.6 + 4.4), body weight (BW, 587 =+ 46
kg) and body condition score (BCS, 2.95 + 0.08), were used a in 4 x
4 Latin square design to determine the effects of supplemental ESB [0
kg/d (control), 1.0 kg/d, 2.0 kg/d or 3.0 kg/d] on ruminal fermentation,
nutrient digestion, blood parameters and productive performance. The
basal TMR diet was formulated to meet or exceed the predicted require-
ments (NRC, 2001), contained (DM basis) 13.6% alfalfa hay, 22.8%
corn silage, 13.7% Chinese wildrye, and 49.9% concentrate mainly from
corn, bran, rapeseed meal, cottonseed meal, soybean meal and DDGS.
Extruded full-fat soybean contained 91.0%DM, 38.7% crude protein
(CP), 20.6% ether extract (EE), 23.6% neutral detergent fiber (NDF),
12.4% acid detergent fiber (ADF) and 6.20%Ash. Each experimental
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period was 21-d, including 10-d adaptation period and 7-d sampling
period. With the increase of the supplemental ESB, ruminal pH tended
to decrease (P = 0.062), but ruminal NH3-N, propionate, valerate and
isovalerate concentrations increased significantly (P < 0.05). Compared
with control, test group’s dietary apparent digestibility of CP and EE
increased (P <0.001), and that of DM tended to increase (P =0.061), N
retention increased significantly (P <0.01). Milk yield tended to increase
after ESB supplementing (P < 0.10), while milk solids-not-fat (SNF)
percentage and milk urea nitrogen (MUN) concentration increased
significantly (P < 0.05), but milk fat content tended to decrease (P =
0.081). Test group's plasma urea nitrogen (PUN) concentration increased
significantly (P = 0.002), and the 2.0 kg/d group plasma total bilirubin
concentration tended to decrease (P = 0.072), indicated that cows' liver
injury was alleviated. Under the conditions of this trial, supplementing
ESB during early lactation could improve cows’ productive performance
and healthy condition, and 2.0 kg/d amount might be appropriate choice.

Key Words: carly lactation, extruded full-fat soybean

M349 Intake and digestibility by lactating cows fed different
levels of palm kernel cake. R. L. Oliveira*', R. L. N. V. Silva?, A.
C. Ferreira!, A. G. Ledo', M. C. A. Santana!, A. A. Pinheiro', G. G. P.
Carvalho!, and L. F. B. Pinto', /Universidade Federal da Bahia, Sal-
vador, BA, Brazil, 2Instituto Federal Baiano, Catu, BA, Brazil.

Sixteen multiparous dairy cows of the Holstein x Gir crossbreed, with
an average weight of 436.6 kg (+59.7), were tested to determine the
most appropriate amount of palm kernel cake in a dietary supplement
for lactating cows at pasture. The experiment was conducted at the
Experimental Farm of the Federal University of Bahia, Brazil, during
August to October 2009. A Latin square design was utilized, with the
cows distributed in 4 Latin squares (4 x 4 simultaneous; 4 treatments
4 periods x 4 animals in each treatment). Intake and digestibility were
analyzed for cattle with a dietary supplement containing 0, 25, 50, and
75% palm kernel cake, and grazing Massai grass (Panicum maximum
‘Massai’). Indigestible neutral detergent fiber (iNDF) was used as an
internal indicator of the measure of intake. Intake of DM, CP, ether
extract, NDF, NFC, total carbohydrates, and total digestible nutrients
within the supplement, as well as the intake of total crude protein, total
ether extract, and total NFC, were negatively influenced by level of palm
kernel cake supplementation. The forage mass during the experiment
was, on average, 8.72 kg DM/ha, with an average supply of 8.32% of
live BW in forage DM. The digestibility of DM, OM, CP, NFC, and total
carbohydrates was significantly reduced with an increased percentage
of palm kernel cake in the supplement. A decrease in the digestibility
of CP and NFC indicates that palm kernel cake is not an adequate
ingredient in nutritional supplements for dairy cows at pasture. Thus,
one should be cautious in using supplements with palm kernel cake and
its use must to be very careful. The high fiber content (NDF, 71.13%)
and the expressive content of lignin (17.03%), that together comprise
a difficult material degradation, associated with the low NFC (12.10%)
of palm kernel cake, create the need for a greater period of residence in
the rumen to provide a greater degree of breakdown. Therefore, lower
percentages of palm kernel cake in the supplement result in a greater
availability of nutrients.

Key Words: Massai grass, nutrients, pasture
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Ruminant Nutrition: Rumen Function and Digestion

M350 Comparison of three marker systems and three sites of
digesta sampling to estimate the rumen outflow in bulls fed with
corn silage or sugar cane. P. P. Rotta,* S. de C. V. Filho, L. F. C.
Silva, F. A. C. Villadiego, and E. M. Galindo, Universidade Federal
de Vigcosa, Vigcosa, Minas Gerais, Brazil.

The aim of this study was to evaluate the rumen outflow and the rumen
and intestinal digestibility of dry matter and digesta components in
crossbred bulls by use of sampling in 3 places (abomasum, omasum or
reticulum) evaluating 3 marker systems (single, double or triple) with
bulls feeding corn silage or sugar cane in different ratios. Eight crossbred
bulls fitted with ruminal and abomasal cannulas and with 24 mo, weight-
ing 353 + 36.94 kg were separated in 2 4 x 4 Latin squares design. The
experimental diets were: 1) 60% of corn silage +40% of concentrate; 2)
40% of corn silage and 60% of concentrate; 3) 60% of sugar cane +40%
of concentrate; 4) 40% of sugar cane + 60% of concentrate. Eight digesta
samples were collected in each experimental period with intervals of 9
h. At the end of each experimental period the samples were pooled and
they were appointed to the 3 marker systems (single system: sample
without separation; double system: filtered sample; and triple system:
filtered and centrifuged sample). The whole reticular digesta composi-
tion was different (P < 0.0001) in comparison with the others to ether
extract (EE), neutral detergent fiber (NDF) and indigestible NDF. The
digesta sampled at the abomasum and omasum presented similar (P >
0.05) values to rumen outflow to dry matter (DM), organic matter (OM)
and NDF. Similarly, the abomasal and omasal digesta were similar (P
> 0.05) to estimate of ruminal digestibility of DM, OM, crude protein
(CP) and NDF. Digesta sampled at abomasum and omasum presented
similar (P> 0.05) values to estimations of intestinal digestibility of OM,
CP and NDF. The omasal sampling is recommended as an alternative
to abomasal sampling. Due to no difference among the marker systems
to ruminal and intestinal digestion for NDF and intestinal digestion
for CP, any marker systems can be used. Whereas that there are few
differences to rumen outflow and digestions by estimating with double
and triple marker systems, it is recommended the use of double marker
system (indigestible NDF and Co-EDTA), that can be accessible to any
research center.

Key Words: abomasal digesta, ruminal digestibility, omasal digesta

M351 Comparison of in situ nylon bag protocols for analys-
ing ruminal degradation of dry matter and crude protein in
forages. H. van Laar*!, J. Doorenbos!, J. D. Steckley?, and J. A. Met-
calf?, 'Nutreco R&D, Boxmeer, the Netherlands, Nutreco Canada
Agresearch, Guelph, ON, Canada.

This experiment compared degradation of forages between different in
situ nylon bag protocols in 2 laboratories. In laboratory 1 fresh forages
were cut to <2cm, 5g DM was weighed into nylon bags and incubated
by time point in the rumen of 3 fistulated cows for 0, 3, 8, 16, 32, 56,
96 and 336 h in a net bag with a 1.5kg weight. In laboratory 2 forages
were dried and ground over a 2 mm sieve, Sg DM was weighed into
polyester bags and incubated in the rumen of 4 fistulated cows for 0, 1,
2,4, 8, 16,24 and 72 h attached to a 5 foot long nylon belt with a 1kg
weight at the end. Forages were 5 grass silages, 5 grass hays, 5 haylages,
5 mixed hays (both a mix of alfalfa and grass) and 10 corn silages. After
incubation samples were pooled by time point within cow and analyzed
for dry matter and crude protein content. Degradation characteristics,
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Washable (W), Degradable (D), Undegradable (U) and degradation rate
(Ky) were estimated with PROC NLIN of SAS. Effective degradability
(ED) was calculated assuming a passage rate of 0.045/h. Differences
between laboratories were analyzed by a paired #-test. PROC REG of
SAS was used to estimate linear regression coefficients and r-square.
For DM and CP (all forages combined), U and residues at 0, 8 and
16 h were lower (all P < 0.02) whereas W and ED were higher (all P
< 0.0001) for laboratory 2. D fractions for DM and CP did not differ
whereas K, for DM was higher (P < 0.05) in laboratory 2. The r? of the
comparison between laboratories for U, D, W, K, and ED was 0.29,
0.07, 0.74, 0.23, and 0.87 for DM and 0.73, 0.09, 0.53, 0.41, and 0.59
for CP. When analyzed by forage type, correlation for ED of DM and
CP between laboratories was good (r? >0.5) only for grass hay (0.99,
0.96), haylage (0.92, 0.88) and mixed hays (0.94, 0.55), whereas cor-
relations were poor (r? < 0.5) for grass and corn silages. The different in
situ procedures result in a higher ED for laboratory 2, with acceptable
correlation between degradation parameters taking all forages together;
however, correlation between laboratories is not acceptable for all
individual forage types.

Key Words: in situ, forage, rumen degradation

M352  Methane emissions and diet digestibility for sheep offered
diets varying in fat content and forage quality. E. J. Mc Geough,*
Y.-H. Chung, K. A. Beauchemin, S. M. McGinn, and T. A. McAllis-
ter, Agriculture and Agri-Food Canada, Lethbridge Research Centre,
Lethbridge, Alberta, Canada.

The objective of this study was to determine DMI, diet DM digest-
ibility (DMD) and methane (CH,4) emissions for sheep offered diets
varying in fat content and forage quality. The study was a replicated (4
square) Latin Square design with 4 experimental treatments based on
2 levels of fat inclusion (low fat = 21.5, high fat = 59.6 g/kg DM) and
2 basal forages varying in nutritive quality. Fat was derived from the
inclusion of canola meals and oil. To achieve variability in diet quality,
oat hulls (LQ) and beet pulp (HQ) were chosen as the basal forages,
accounting for 400 and 500 g/kg of diet DM, respectively. Twenty 4
Canadian Arcott sheep (16 male and 8 female), initial BW 60.4 (SD
4.80) kg, were assigned to 1 of the 4 treatments. Within treatment,
sheep were assigned to 1 of 2 groups based on LW and sex to facilitate
measurements in climate-controlled open circuit respiration chambers
over 2 subsequent 4 d periods within each period of the Latin square.
Each period consisted of 17 d of dietary adaptation followed by 4 d to
measure CHy production and DMD. Three sheep were assigned to each
chamber and housed individually in metabolism crates. Apparent total
tract digestibility was determined by collecting total feces and urine for
4 d from group 1. Data were analyzed using PROC MIXED of SAS.
Improving forage quality reduced DMI, on average 16.2%, (P < 0.05)
for both low and high fat diets, but addition of fat did not affect DMI
(P = 0.17) within forage type. Dry matter digestibility was also higher
(P =0.001) for HQ than LQ forage (on average 19.7%) regardless of
dietary fat level. Increasing the fat content of LQ diets increased (P <
0.05) DMD, however DMD of the HQ diet was not affected (P = 0.64)
by fat content. Improving the quality of forage in the diet increased (P
<0.001) CH,4 emissions (per kg DMI) from both low fat (13.1-15.0 g/
CH,) and high (14.0-16.5 g/CH,) fat diets. Fat content did not affect CH,
output (P =0.17) for LQ diets, however CH, emissions from HQ diets
were increased (9.2%; P < 0.05) with the higher level of fat inclusion.
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Thus, dietary supplementation of fats may not be an effective means to
mitigate CH, emissions in high quality forage diets.

Key Words: fat, forage quality, methane

M353 Leucaena diets with or without polyethylene glycol
affecting rumen fermentation and methane emission in sheep. Y.
Soltan*!2, A. Morsy'-3, R. Lucas!, S. Sallam?, H. Louvandini', and A.
Abdalla', ' Centre for Nuclear Energy in Agriculture, University of Sao
Paulo, Piracicaba,Sao Paulo, Brazil, >University of Alexandria, Alex-
andria, Egypt, 3Animal Production Research Institute, Cairo, Egypt.

This study evaluated the effect of leucaena (Leucaena leucocephala) diet
with or without polyethylene glycol (PEG) on rumen fermentation and
methane (CH4) emission in vivo. Six adult rumen cannulated Santa Inés
sheep (70 £ 2.5 kg of BW) divided in to 3 experimental diets complet-
ing a double Latin square design [3 treatments, 3 periods (17 d each), 6
animals] as follow: control (CNTRL- 70% Tifton hay (Cynodon spp.) +
21% ground corn, 9% soybean meal); leucaena diet that consisted of the
control diet replaced by 0.50 of Tifton hay with leucaena (LEUC —123
and 8.8 g/kg DM of total tannins and condensed tannins respectively)
and leucaena diet plus 20 g/day/animal of PEG (LPEG). Leucaena
diets (LEUC and LPEG) decreased (P < 0.0001) the CH4 emission per
kg digested organic matter by 0.14 and 0.11, respectively as well as
decreased (P < 0.0001) the rumen acetate:propionate ratio compared
with CNTRL, however LPEG increased butyrate (P = 0.0034) when
compared with the LEUC. No differences (P > 0.05) were detected for
rumen pH or protozoa count for all the experimental diets while LEUC
showed the lowest (P < 0.0001) rumen ammonia concentrations (20.4,
19.6 and 24.3 (SEM = 1.350) mg/100 mL respectively for CNTRL,
LEUC and LPEG). These results showed that leucaena diets either with
or without PEG addition reduced methane emission by manipulating
rumen fermentation.

Key Words: tannins, polyethylene glycol, methane

M354  Biometrics digestive tube of kids suckled up to 60 days
fed different goat milk replacers. L. S. Knupp, M. 1. Marcondes,* C.
S. Cunha, T. S. Oliveira, J. G. L. Regadas Filho, J. C. M. Lima, L. C.
Lacerda, and C. M. Veloso, Universidade Federal de Vicosa, Vicosa,
MG, Brazil.

There are few studies on the development of the digestive tract of goats.
The study of non-carcass parts is important, because they tend to vary
with diet, directly affecting carcass yield and weight gain. This work
aimed to evaluate the biometrics of the digestive tract of goats suckled
up to 60 d fed different goat milk replacers. Twenty-four Saanen (12)
and Alpine Brown (12) kids were randomly assigned to treatments and
were slaughtered at 60 d. They were offered coast-cross hay, starter ad
libitum, and one liter of milk, or replacer, per day. The treatments were:
goat milk (GM), cow milk (CM), fermented cow colostrum (FC) and
lactal - commercial milk replacer (LAC).The organs were separated
and weighed without digesta. The parameters analyzed were: Rumen,
omasum, abomasum, small and large intestine. Data were analyzed using
a complete randomized design, using the initial weight as a covariate.
When a treatment effect was observed, the Tukey test was applied to
evaluate the least squares means, using a significance level of 5%. The
treatments did not affect any of the evaluated parameters (P > 0.05).
The averages of rumen weight for kids who received CM, LAC, GM,
and FC, respectively, were: 0.231, 0.185, 0.207, 0.163 kg; the average
omasum weights were: 0.019, 0.012, 0.015, 0.009 kg; the average
abomasum weights were: 0.090, 0.077, 0.085, 0.082 kg; the average
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small intestine weights were: 0.358, 0.296, 0.297, 0.262 kg; and the
average large intestine weights were: 0.179, 0.263, 0.157,0.129 kg. We
concluded that all evaluated goat milk replacers can be used for feeding
goats up to 60 d without affecting the development of their digestive
tract. Supported by CNPq/INCT-CA.

Key Words: abomasum, omasum, rumen

M355 Comparative influence of solvent extracted-peanut meal
and soybean meal on apparent digestibility of diets for finishing
lambs. L. R. Flores*!, A. Camacho!, N. E. Villalba?, J. J. Lomeli!,
and R. Barajas', /FMVZ-Universidad Autonéma de Sinaloa, Culiacdn,
Sinaloa, Meéxico, *Agricola Ganadera Mojolo, Culiacdn, Sinaloa,
México.

Four hair lambs 22.3 + SE 0.5 kg were used to compare influence of
solvent extracted-peanut meal and soybean meal on apparent digest-
ibility of diets for finishing lambs. In an experiment with a Crossover
design, lambs were assigned to consume one of 2 diets in that consisted
the treatments: 1) Diet containing 19.6% CP, integrated (DM basis) with
soybean meal 27%, corn 57%, corn straw 8.3%, sugar cane molasses
5.0%, and 2.7 of mineral premix (SBM); or 2) Diet containing 21.4%
CP, where SBM was completely substituted by solvent extracted peanut
meal (SEPM). The crude protein content of SEPM was 52.3% and
its ether extract value was 2.2%. Each 11-d experimental period was
integrated for 7 d adaptation phase and 4 d total feces collection phase.
Lambs were fed 95% of appetite to prevent refusals. Dry matter intake,
crude protein intake, dry matter excreted in feces, and crude protein
excreted in feces were similar between treatments (P > 0.30). Appar-
ent digestibility of dry matter was no affected by treatments (P = 0.78)
with mean values of 82.2 and 82.7% for SBM and SEPM, respectively.
Crude protein apparent digestibility was similar in both protein-meal
sources (P = 0.80), with means values of 83.3 and 83.9% for soybean
meal-diet and peanut meal-diet, respectively. Digestible energy of diets
was unaffected by treatments (P = 0.78). Using substitution method and
soybean meal as ingredient of reference, true CP-digestibility of peanut
meal was calculated in 95% and its digestible energy content in 3.8 Mcal/
kg of DM. It is concluded, that peanut meal can substitute soybean meal
completely in finishing lambs diets without altering nutritional value of
the diet. The true CP-digestibility of peanut meal is 95% and its digest-
ible energy content is 3.8 Mcal/kg of DM.

Key Words: digestibility, lambs, peanut meal

M356 Development of a new marker for utilization in digest-
ibility studies. C. C. C. Couto Filho!, E. O. S. Saliba*!, M. N. Pereira?,
N. M. Rodriguez', and N. N. Morais Janior®, !Universidade Federal
de Minas Gerais, Belo Horizonte, MG, Brazil, ?Universidade Federal
de Lavras, Lavras, MG, Brazil, Instituto Federal de Educacdo Cién-
cia e Tecnologia do Espirito Santo, Colatina, ES, Brazil.

A new marker using nanoparticles was developed by a research group
at the Federal University of Minas Gerais. This trial was conducted to
evaluate the estimates of fecal output and digestibility in dairy cattle
with this new marker. Ten Holstein cows were used in the trial, which
had consisted of 14 d for adaptation to the diet, 10 d of adaptation to
chromic oxide and 2 d to nanomarker. The markers were also provided
during the collection period. The markers were administered separately
in capsules containing 500 mg of nanomarker and 10 g of chromic oxide.
The fecal output and the digestibility were determined by total collec-
tion and by different markers, by sampling at intervals for 6 h, directly
from the rectum of each animal, between fifteenth and nineteenth days.
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Feces for the analysis of the nanomarker were collected during 24 h,
starting on the sixteenth day. The dry matter content (AOAC, 1995),
chromic oxide (Williams et al., 1962) and the nanomarker (near infrared
reflectance spectroscopy - NIRS) in feces was determined. The statistical
design was randomized blocks, with the animals being the blocks. The
chromic oxide overestimated fecal output and consequently underes-
timated digestibility, fact which can be evidenced by the incomplete
recovery of this marker in the feces (Table 1). In contrast, the results
obtained with the nanomarker does not differ from the total collection
method, showing complete fecal recovery (Table 1). The highest velocity
dispersion of nanoparticles in the gastrointestinal tract provided a better
homogenization of the material in the digesta, allowing a steady state
faster. Thus, the nanomarker can be used as an marker in digestibility
trials to replace the total collection.

Table 1. Fecal output, fecal recovery and digestibility by different techniques

Fecal Fecal Digestibility
Technique output (kg) recovery (%) (%)
Total collection 6.6* 100.0* 72.12
Nanomarker 6.5% 100.8* 71.92
Chromic oxide 9.0° 139.3° 62.2°
SEM 0.17 2.88 0.93
P value <0.001 <0.001 <0.001

abMeans followed by different letters in the same column differ (P < 0.05)
by Tukey test.

Key Words: fecal output, markers, nanotechnology

M357  Effects of vitamin B;, on in vitro rumen fermentation
and microbial enzyme activity. Y. X. Li, J. K. Wang, Y. M. Wu, and J.
X. Liu,* Institute of Dairy Science, MOE Key Laboratory of Molecu-
lar Animal Nutrition, Zhejiang University, Hangzhou, China.

This study was conducted to investigate the effects of vitamin B,
(VBj,) on rumen fermentation and microbial enzyme activity in an in
vitro study with a 3 x 3 factorial arrangement of treatments. Substrates
were designed with 3 ratios of forage and concentrate (C/F, 35:65, 50:50
and 65:35) and 3 doses of VB, (0, 40 and 90 ng/mL). Rumen fluid was
collected from 3 rumen cannulated Hu sheep fed a diet consisting of
Chinese wildrye hay and concentrate mixture (60:40) twice daily. Cobalt
was not added into the incubation medium (mixture of rumen fluid and
buffer solution) so that it did not interfere in the effect of vitamin B,.
Gas pressure measurements were recorded at 2, 4, 6,9, 12 and 24 h of
incubation and then converted to gas volume. Ammonia N, pH, volatile
fatty acids, microbial protein, and activities of carboxymethylcellulase,
xylanase and amylase were determined at 24 h incubation. Data were
analyzed using the GLM procedure of SAS. Terminal pH varied within
normal range (6.52 to 6.65) regardless of treatment or substrate. With the
increasing C/F ratio and additional doses of VB ,, gas production at 24 h
incubation was enhanced (P <0.01) and VB12 had a linear effect. Addi-
tion of VB, to the substrate at C/F ratio of 35:65 did not have effects
on all the rumen fermentation parameters (P> 0.05), while ammonia-N,
volatile fatty acids, and microbial protein increased (P < 0.05) at 40 and
90 ng/mL VB, when the C/F ratio was at 50:50 and 65:35. Activities of
carboxymethylcellulase, xylanase and amylase increased (P < 0.05) at 40
and 90 ng/mL VB, for the C/F ratio of 35:65 and 50:50, and at 90 ng/
mL VB, for C/F ratio of 65:35. Although the C/F ratio and VB, dose
had varying effects on in vitro rumen fermentation, the results of this
study indicate that addition of VB, can improve rumen fermentation
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through enhancing microbial enzyme activity with pronounced effect
at higher C/F ratio.

Key Words: microbial enzyme activity, rumen fermentation, vitamin B,

M358 Urinary recovery of purine derivatives and microbial
production in Nellore cattle. A. M. Barbosa*!, R. F. D. Valadares?,
S.de C. V. Filho?, D. do S. Pina?, and M. A. Fonseca®*, ! Universidade
Federal da Bahia, Salvador, Bahia, Brazil, ?Universidade Federal de
Vigosa, Vigosa, Minas Gerais, Brazil, 3Universidade Federal do Mato
Grosso, Sinop, Mato Grosso, Brazil, *Texas A&M University, College
Station.

The objectives of this study were to estimate the abomasum proportion
of purines recovered as purine derivatives (PD) in urine, and verify the
effect of intake level on microbial production (Nmic) in Nellore cattle.
The animals were fed with one diet with different levels of DM offer.
The trial was performed using 8 cannulated (rumen and abomasum;
moreover 4 of those with ileum cannula) heifers with average BW of
258+20 kg. The animals were allocated on individual stalls and fed twice
a day. The statistical analyses were performed using 2 balanced Latin
square designs (4 x 4). Treatments were constituted of four levels of
DM offer: 1.2, 1.6, 2.0 and 2.4% of BW. The average of RNA apparent
digestibility coefficient obtained was 75.63%, but it was not affected
(P>0.05) by the levels of DM offered in diet. The daily flux of RNA,
and the Nmic into the abomasum as a function of DM offered in the diet
presented quadratic behavior. Estimates were maximum of 1.50 mmol/
kg®7% and 55.20 g Nmic for the DMI of 2.43 and 2.45% of BW. Daily
urinary excretion of PD, in mmol/kg®7?, increased linearly (P>0.05) with
the level of DM offered in diet. When the excretion of PD, expressed
in mmol/day basis, was related with TDN intake, kg/day, was observed
(P>0.0001) an excretion of 32.15 mmol for each kg of TDN consumed.
Microbial production estimated by PD in urine as a function of the level
of DM offered in the diet, presented linear behavior (P>0.05). The
recovery of the absorbed PD in urine was 0.86.

Key Words: level of intake, RNA, ruminant nutrition

M359 Methane emission potential, chemical composition
and degradability of banana crop wastes for ruminants. L. N.
Oliveira*!, S. L. S. Cabral Filho!, and L. C. Geraseev?, University
of Brasilia, Brasilia, Federal District, Brazil, 2Federal University of
Minas Gerais, Montes Claros, Minas Gerais, Brazil.

Five substrates, consisting of banana leaves hay, banana pseudostem
hay, coastcross hay and 50% substitution levels of coast-cross hay to
leaves or pseudostem banana hay were evaluated for the chemical com-
position, cumulative gas production, methane emission potential and
degradability. The semi-automated in vitro gas production technique was
employed to determine the cumulative gas production with 2,4, 6, 8, 12,
16, 20, 24, 30, 36, 48, 72 and 96 h after incubation in ruminal fluid of
sheep and cattle. Each sample included 3 repetitions per inoculum, with
6 replicates to evaluate the dry matter degradability in 2, 6, 12, 24, 48
and 96 h. After 24 and 48 h the gas was storage to evaluate the methane
concentration using gas chromatograph. The experimental design was
completely randomized in 5 x 2 factorial, with substrates and inoculum
factors. Data for cumulative gas production, degradability and volume
of methane were subjected to variance analysis and the means compared
by Tukey test (5%). The fermentation kinetics parameters was estimated
using the France model. The banana leaves hay had the highest crude
protein content (13.8%), while in pseudostem hay this nutrient level was
lower (3.5%). This last substrate had small values of neutral detergent
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fiber (64.6%) and acid detergent fiber (36.2%) and high proportion of
non-fibrous carbohydrates (28.4%), when compared with the coastcross
hay. After 24 h fermentation, the pseudostem hay had cumulative gas
production higher than others substrates (P < 0.05), reflecting their
greater effective degradability (76.3%). The lowest rate of effective
degradability was observed for the coastcross hay (46.3%), resulting
in low gas production. The 50% addition level of leaves or pseudostem
banana hay to the coastcross hay improved the fermentative quality of
the substrate, being observed increase in effective degradability, up
10.6%, and in maximum potential gas production, up 14.7 mL/g of dry
matter. The methane emission was lower (P < 0.05) for banana leaves
and coastcross hay, both not differing from each other (P > 0.05).

Key Words: alternative forages, methane, ruminant nutrition

M360 Corn grain or citrus pulp associated with glycerin in Nel-
lore feedlot steers: intake and ruminal fermentation. V. R. Favaro, *
J. M. B. Ezequiel, J. R. Paschoaloto, M. T. C. Almeida, A. P. D’Aurea,
A. C. Homem Junior, and V. C. Santos, Sdo Paulo State University,
Jaboticabal, Sao Paulo, Brazil.

In most studies glycerin has been evaluated as an energy source replac-
ing the corn of the diet. In Brazil, citrus pulp represents an interesting
alternative for feedlot cattle, due to its nutritional characteristics, good
availability and lower price when compared with corn. The objective
of this research was to evaluate the association of corn grain or citrus
pulp with glycerin in diets for Nellore feedlot steers on dry matter
intake, rumen pH and rumen ammonia concentration. Five rumen
cannulated Nellore steers (420 = 20 kg BW) were used in a 5x5 Latin
square design. Experimental diets consisted of 30% corn silage and 70%
concentrate (corn grain, citrus pulp, soybean hulls, urea and glycerin)
and were labeled as (DM basis): diet with no added glycerin (CON),
30% of corn grain with 10% of glycerin (CG10), 25% of corn grain
with 15% of glycerin (CG15), 25% citrus pulp with 10% of glycerin
(CP10), 20% of citrus pulp with 15% of glycerin (CP15). To deter-
mine pH and ammonia concentration, rumen fluid samples were taken
through the rumen cannula at the time of feeding and, 1, 2, 4, 6 and 8
h after feeding. Statistical analysis was performed using the MIXED
procedure of SAS. Orthogonal contrasts were used to determine the
effect of 0% glycerin vs glycerin treatment, CG10 vs CG15, CP10 vs
CP15 and corn grain vs citrus pulp treatments. For pH, and ammonia
data the time of harvest was included as a repeated measure. The rumen
pH and ammonia concentrations were not influenced (P > 0.05) by the
treatments. The mean values of pH and ammonia concentration were
respectively 6.38 and 17.99 mg/dL. DM intake decrease (P < 0.009)
when corn grain treatments was compared with citrus pulp treatments,
the mean values were 7.27,7.55, 7.24, 5.50 and 6.56 kg/day respectively
for CON, CG10, CG15, CP10 and CP15. These data suggest that the
use of glycerin at 10 or 15% with corn or citrus pulp does not affect the
rumen pH neither ammonia concentration but, diets with more citrus
pulp proportion causes decrease in dry matter intake.

Key Words: biodiesel, byproducts, feedlot cattle

M361  Assessment of the in vitro fermentation pattern of native
forage from the Brazilian semiarid region. D. K. A. Silva*1-2, L. O.
TedeschiZ, M. A. Fonseca®2, N. F. De Paula®?, K. P. Pereira!, G. R.
Medeiros?, J. C. B. Dubeux Junior!, and D. P. V. Silva!, /Federal
Rural University of Pernambuco, Academic Unit of Garanhuns, Gara-
nhuns, Pernambuco, *Texas A&M University, Department of Animal
Science, College Station, *Federal University of Vi¢osa, Department
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of Animal Science, Vi¢osa, Minas Gerais, Brazil, National Institute of
Semiarid, Campina Grande, Paraiba.

This work was aimed to evaluate the in vitro gas production (IVGP)
and the fermentation kinetic parameters of 6 Brazilian native forages
from the semiarid region in 2 seasons (PY) of the year: rainy (RS) and
dry (DS) seasons. The forages analyzed were Calotropis procera (AS),
Croton sonderiamus Milll Arg (M), Caesalpinia pyramidalis Tul. (CA),
Macroptilium martii Benth. (OO), Ipomoea glabra Choisy (JIT), and
Herissantia crispa (L.) (MB). The statistical analyses were performed
using a random coefficient model assuming PY as a random variable and
forage as a fixed variable. The IVGP technique was used to determine the
total gas production (TGP). The results indicated that only PY affected
TGP (P < 0.05) (Table 1). JIT had a greater value during the RS than
DS season. During the RS period, AS and CA had the greatest and M
had the lowest TGP values. During the DS period, AS and OO presented
the greatest while JIT and M had the lowest TGP values. The greatest
fractional rate of fermentation (kf h™!) was observed for AS, which
also had the greatest lag time (1,351 + 0,24), suggesting that microbes
needed more time to start the fermentation of AS but they were able to
ferment it quickly. This is likely because either AS had greater amounts
of nonfiber carbohydrates or a specific group of secondary compounds
that interfered on the in vitro fermentation. These results indicated that
these forages, except for JIT, have the potential to be used as alternative
feed sources with no disadvantage in the ruminal fermentative aspects
throughout the year under the Brazilian semiarid region.

Table 1. In vitro gas production and fermentation parameters of Brazilians
semiarid native forages

Forages

PY AS CA JIT 00 MB M
Rainy season IVGP 26.83 2531 24.65 23.05 24.07 17.25
(mL/100 g DM) +1.0942  £1.0840  £0.924  £0.99A0  1+1.08A0  1+0.99A¢
Dry season IVGP  26.60 2291 19.18 24.24 22.73 19.87
(mL/100 g DM) £0.994  £0.994  £0.92B¢  £0.92420  1£0.92A0  1].22A¢

0.165 0.099 0.106 0.106 0.133 0.086
kf (h™")! +0.01* £0.01¢4  £0.01¢¢  £0.01¢ £0.01° +£0.01°

a-dValues within rows with same lowercase letters do not differ (P> 0.05).

ABValues in columns (for IVGP) with same uppercase letters do not differ
(P>0.05).

IFractional rate of fermentation.

Key Words: Brazilian semiarid, [IVGP, lag time

M362 An in vitro evaluation of rumen fluid type on hydro-
gen sulfide production of common beef cattle feedstuffs. K. L.
Neuhold*!, J. J. Wagner?, K. S. Sellins', and T. E. Engle!, /Colorado
State University, Fort Collins, *Southeast Colorado Research Center;
CSU, Lamar, CO.

Rumen fluid from fistulated steers receiving a high roughage (ROU; 50%
alfalfa hay, 50% corn silage) or a high concentrate-based diet (CON;
70% rolled corn, and 30% corn silage) was utilized to examine in vitro
hydrogen sulfide (H,S) production of common beef cattle feedstuffs.
Rumen fluid was collected and combined in equal amounts from 2 rumen
fistulated steers that had ad libitum access to ROU and mixed ata 3 to 1
ratio of artificial saliva to rumen fluid. Fermentation substrates included:
corn, alfalfa, consolidated corn distillers soluble, dried distillers grains
(DDGQG), and wet distiller’s grain (WDGQG). Individual substrates (700mg)
were added to separate 125 mL glass serum bottles (in triplicate) with 50
mL of rumen fluid-artificial saliva mixture. Fermentation bottles were
capped with an air tight rubber stopper and incubated in a water bath for
24 h at 39°C. After 24 h of incubation, the total volume of gas produced
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was measured and a 5-mL gas sample was obtained. Gas samples were
then analyzed for H,S concentration, after gas sampling, pH and dry
matter disappearance (DMD) were determined. This experiment was
then repeated using rumen fluid from steers fed CON. A feedstuft by
rumen fluid type (ROU vs. CON) interaction (P < 0.001) was detected
for pmol of H,S produced per mg of DMD. Consolidated corn distillers
soluble substrate produced less H,S per mg of DMD when incubated
with CON compared with ROU rumen fluid while corn, alfalfa, DDG
and WDG produce greater umol of H,S per DMD when incubated in
CON compared with ROU rumen fluid. Across diets (ROU vs. CON)
fermentation of corn produced the lowest pH and fermentation of alfalfa
produced the highest pH and across feedstuff ROU had a higher pH when
compared with the CON rumen fluid. These data suggest that type of
rumen fluid (ROU vs. CON) and feedstuff can influence the production
of H,S. Understanding factors that influence H,S production within the
rumen may be useful when formulating beef cattle diets.

Key Words: hydrogen sulfide, in vitro, sulfur

M363 In vitro methane production and dry matter degradabil-
ity of citral. T. S. Canaes,* I. C. S. Bueno, F. G. Vilela, A. P. C. Aratjo,
M. C. B. Santos, B. C. Venturelli, S. N. Macedo, J. E. Freitas Junior,
and F. P. Rennd, Sao Paulo University, Sao Paulo, Sao Paulo, Brazil.

Citral, a major component of lemongrass oil has several applications in
industry and also antibacterial, antifungal, and anticarcinogenic effects.
The aim of this study was to determine the in vitro effect of different
concentrations of citral from 2 different industries (sources S; and S,)
on methane production and ruminal degradability of a ruminant diet
using a semi-automatic gas production technique. A total mixed ration
(50% maize silage and 50% concentrate) was incubated with buffered
rumen fluid and different levels of citral (0, 15, 30, 45 and 60pL/mL)
at 39°C for 72h. Gas production was measured at 4, 8, 12, 16, 24, 30,
36, 48, 60 and 72h of incubation and the dry matter disappearance at
12, 24, 48 and 72h. Data were analyzed using PROC MIXED of SAS
9.1. Differences were observed for sources (P = 0.017) and doses (P
= 0.001). The inclusion of citral increased dry matter degradability
(DMD) for S;(DMD = —0.0006S,>+0.0921S,+21.611; R? = 0.58) and
for S,(DMD = —0.0076S,%+0.5949S5,+20.968; R? = 0.99), but the S, was
more efficient. Unlike what has been expected, the citral, regardless of
source, increased production of methane. There was quadratic effect in
the methane production to S;(CH, = 3.186+2.077S,-0.021S,% R?=0.91;
P=0.001), 4.69; 23.61; 55.09; 47.73; 52.49 mL/g DMD and S, (CH4 =
4.228+2.603S,-0.032S,% R>=0.83; P=0.001),4.71; 30.96; 64.63; 43.67;
45.37 mL/g DMD, respectively to doses 0, 15, 30, 45, 60, and the interac-
tion of citral doses and sources was significant (P <0.001). Ammonia-N
concentration was not altered with inclusion of citral at different doses.
There was significant effect of citral on the methane production and
dose containing 45 and 60 pnL/mL decreased significantly (P < 0.05) the
production. The effects of citral would not be nutritionally beneficial to
the ruminal energetic metabolism. Fapesp project number 2011/06260-9.

Key Words: degradation, gas production, lemongrass

M364 Estimated microbial production, efficiency and nitrogen
balance in sheep fed high concentrate varying amounts of glycerin
from soybean biodiesel. R. L. Galati,* R. S. Gomes, P. G. Paiva, L. S.
Cabral, J. T. Zervoudakis, J. G. Abreu, L. R. Rebelo, and M. Zanchetin,
Universidade Federal do Mato Grosso, FAMEV/UFMT, Cuiaba, Brazil.

The objectives of this study were to evaluate the effect of glycerin from
soybean biodiesel in high-concentrate diets on ammonia concentrations,
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nitrogen balance, excretion of purine derivatives, and microbial produc-
tion (Pmic) and efficiency (Efmic). Animals were housed in individual
pens, randomly allocated in a 5 X 5 Latin square design, and the dietary
treatments were: 0, 5, 10, 15 and 20% of glycerin on diet DM. The glyc-
erin used was derived from soybean biodiesel production (98% glycerol,
19.2% fat, 0.98% methanol, 0.18% ethanol, 101 mg KOH/g). Five male
sheep, castrated and cannulated in the rumen, with initial body weight of
56.0 £9.02 kg were used in this study, and fed isoproteic diets (12.5%
CP), containing 25% corn silage and 75% concentrate, on DM basis.
For each 50 mL of ruminal fluid collected, 1 mL of 50% sulfuric acid
was added to preserve samples during freeze. Feed, refusal, total fecal
and urinary output was collected on 16 d through 20 d of each period.
Feces were collected with canvas bag and the urine was collected into
plastic vessels containing 50 mL of 20% v/v sulfuric acid for each 450
mL of urine to perform the nitrogen (N) balance, estimates of Pmic and
Efmic from the total excretion of purine derivatives in urine. Ammonia
concentrations were no effect by glycerin (P > 0.11), with an average
of 17.24 mg/dL. There was a quadratic effect (P < 0.11) on nitrogen
(N) intake and absorption, with maximum values of 9.32 and 9.67%
glycerin, respectively, but without influence (P > 0.11) on N retention
(10.28 g/d), which corresponded to 56,35% of the absorbed. Fecal and
urinary excretion of N were not affected (P> 0.11), with average values
0f'4.73 and 7.37 g N/d, in the same order. Allantoin, uric acid, xanthine
+ hypoxanthine excretions (P> 0.11) were 7.68, 0.50 and 0.29 mmol/d,
respectively, which corresponded to 89.25, 6.35 and 4.39% of total
purines. Purine derivatives excretion (8.48 mmol/d) were not affected
(P> 0.11) resulting in a Pmic of 46.03 g/d and Efmic of 45.45 g CP/kg
TDN. Inclusions up to 20% glycerin could be recommended without
compromising nitrogen balance, microbial production and efficiency in
high-concentrate diets to sheep.

Key Words: ammonia concentrations, glycerol, purine derivative

M365  Microbial kinetics, fermentative and chemical charac-
teristics in solid-state fermentation of apple bagasse. O. Ruiz', Y.
Castillo>!, C. Angulo', C. Rodriguez', O. Enriquez*!, and C. Arzola',
'Facultad de Zootecnia y Ecologia de la Universidad Auténoma de
Chihuahua, Chihuahua, Chihuahua, México, *Division multidicipli-
naria de Nuevo Casas Grandes de la Universidad Autonoma de Ciudad
Juarez Chihuahua, Nuevo Casas Grandes, Chihuahua, México.

Nutritional characteristics of solid wastes, and its further utilization as
an animal feed, can be improved by solid-state fermentation (SSF). This
technology is an efficient way to improve degradation of lignocellulosic
compounds and enhance the amount and quality of protein fraction. The
aim of this trial was to evaluate the effect of incubation time on the fermen-
tative profile and chemical content of fermented apple residues collected
after industrial processing for juice extraction. Apple waste was ground
and mixed with (as % fed basis) 1.5 urea, 0.2 of ammonium sulfate, 0.9
calcium carbonate and 0.5 of a mineral salt mixture. Calcium carbon-
ate was added to promote a slight alkaline substrate. These ingredients
were mixed and then 340g (as fed basis) as substrate were distributed to
separate sterile S00mL flasks plugged with cotton and incubated under
static conditions at 32°C for 0, 12, 24, 36, 48 and 72h. A completely
randomized design was used with 4 replications at each incubation time
and data was analyzed with the GLM procedure of SAS. The pH values
decreased (P <0.0001) progressively over time and lactic acid increased
(P < 0.0001) through time of incubation. Yeast cell counts (expressed
in log10) also increased in the first 48h and decreased subsequently (P
<0.0001; 7.02, 7.19, 7.64, 7.78 and 7.26 cfu/mL).Lactobacilli colonies
increased to the 36h and then decreased (P < 0.0001; 7.86, 8.71, 9.80,
9.69 and 9.54 cfu/mL). Dry matter content (%) was increased in the first
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12h (P<0.001; 18.98,20.28, 20.08, 20.51, 20.33 and 20.53). Crude and
true protein content (%) increased (P < 0.0001) also over time (31.7, 33.9,
33.8, 34.9, 35.0 and 35.2; 15.8, 18.8, 21.1, 19.2, 22.6 and 23.9 respec-
tively). Neutral detergent fiber (%) was not affected in the first 12 h (P
>0.05), but diminished from 12 to 36 h (P < 0.002). According to these
results it can be concluded that a 48-h time of fermentation was enough
to accomplish an adequate yeast cell growth and obtain an improvement
of the protein fraction of fermented residues of the apple industry.

Key Words: apple bagasse, nutritional, solid-state fermentation

M366 Evaluation external and internal markers for digestibil-
ity studies. T. T. Berchielli’, R. C. Canesin!, D. A. Mota?, I. M. Cez-
inbra®, and G. Fiorentini*!, /Sdo Paulo State University, Jaboticabal,
Sédo Paulo, Brazil, °Federal University of Amazonas, Parintins, Ama-
zonas, Brazil, 3Federal University of Rio Grande do Sul, Porto Alegre,
Rio Grande do Sul, Brazil.

The objective of this experiment was to evaluate complexed chromium
(Cr-EDTA) and ytterbium chloride (YbCls) as external markers, and
indigestible neutral detergent fiber (INDF) such internal marker digest-
ibility in comparison with total fecal collection (TC). Eight crossbred
heifers (Holstein/Zebu) with 202.12 kg + 11.54 of BW, were used.
The experimental design was a replicated 4 x 4 Latin square. The
diets were isonitrogenous (13% CP), and were composed by different
protein sources: soybean meal (60% sugar cane, 15% soybean meal,
23.5% corn grain, 1% mineral and 0.5% urea); cottonseed meal (60%
sugar cane, 14.2% cottonseed meal, 23.8% corn grain, 1% mineral
and 1% urea); peanut meal (60% sugar cane, 13% peanut meal, 25.3%
corn grain, 1% mineral and 0.7% urea); and sunflower meal (60%
sugar cane, 16.2% peanut meal, 21.75% corn grain, 1% mineral and
0.85% urea). Each period consisted of 7 d of adaptation and 21 d of
sample collections. Total feces were collected for 5 consecutive days
during each period. Composite diet and fecal samples were analyzed
for nutrients (chemical composition), and concentration of chromium
and ytterbium was obtained in atomic absorption spectrophotometer
and INDF in 11 d ruminal incubation (non-woven textile bags, 20 mg
DM/cm?). Apparent total digestibilities of all nutrients were lower for
INDF compared with Cr-EDTA, YbCl; and TC. Digestibility estimated
using Cr-EDTA, YbCl; or TC were not different (Table 1). In conclu-
sion, using INDF as a digestibility marker yielded greater fecal output
estimates and consequently lower apparent digestibility values for all
dietary nutrients compared with TC or Cr-EDTA, YbCl;. In the condi-
tions of this experiment, Cr-EDTA and YbCl; was a more appropriate
digestibility marker than INDF.

Table 1. Comparisons of methods for determining total tract apparent
digestibility

Method
Item TC Cr-EDTA YbCl, INDF P-value SEM
DM 67.62° 66.86% 67.012 63.62° <0.001 4.61
OM 65.23% 64.80* 65.54* 61.30° <0.001 6.68
CP 67.20* 65.11* 66.29* 62.57° <0.001 8.24
NDF 50.53¢2 49.07* 48.832 44.430 <0.001 8.06

abMeans within a row followed by different letters are different (P < 0.05)
by Tukey test.

Key Words: digestibility, heifers, markers
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M367 Addition of fumarate reducing bacteria on in vitro fer-
mentation. L. Mamuad, S. Kim, C. Jeong, and S. Lee,* Sunchon
National University, Suncheon, Republic of Korea.

Fumarate reducing bacteria utilized hydrogen which is one of the main
substrate in methanogenesis. This study was conducted to determine
if addition of these bacteria on in vitro fermentation can reduce meth-
ane, increase volatile fatty acids (VFA) production, and effect on its
microbial diversity. The ruminal samples were collected from Holstein
cows, mixed with a basal medium (1:3), transferred into 50-mL serum
vials containing rice straw and filled under a stream of O,-free N, gas.
Mitsuokella jalaludinii and Veillonella parvula were added to the serum
vials and incubated. After incubation, pH, total gas production, VFA, and
methane emission were measured. Moreover, diversity of microorganism
was determined by DGGE using universal and specific primer. All data
were analyzed using SAS (2003). M. jalaludinii significantly reduces
methane at 48 h of incubation. In addition, M. jalaludinii significantly
increases succinate at 12, 24 and 48 h of incubation followed by V.
parvula and then control. Furthermore, total volatile fatty acid was
significantly higher in V. parvula at 24 h of incubation. These results
suggest that addition of fumarate reducing bacteria to ruminal fermenta-
tion reduces methane, increases succinate and total volatile fatty acid,
and changes the rumen microbial diversity.

Key Words: fumarate reducing bacteria, in vitro, DGGE

M368 Rumen wall morphology of lambs fed high concentrate
diets. L. S. Oliveira*!, P. R. Leme!, M. R. Mazon!, D. M. C. Pesce?,
S. da Luz e Silva!, C. A. Zotti!, R. F. Carvalho?, and A. P. dos Santos
Silva!, Faculdade de Zootecnia e Engenharia de Alimentos, Piras-
sununga, Sdo Paulo, Brasil, 2Ponttﬁcia Univerdidade Catdlica, Pogos
de Caldas, Minas Gerais, Brasil.

High concentrate diets results in high rumen fatty acids concentrations
which stimulates epithelium proliferation of papillae causing parakera-
tosis and increased occurrence of injury and inflammation. To evaluate
different forms of corn grain processing on the rumen wall and papillae
morphology 23 Santa Inés x Dorper male lambs with mean BW of 28
kg and 90 d old were fed a high concentrate diet (75% corn, 20% pro-
tein and mineral mix and 5% coast cross hay), with whole corn grain
(WCG), high moisture corn (HMC) or ground corn grain (GCG). After
65 d of feeding animals were slaughtered and the rumen content (RC)
was weighed and its pH measured. The incidence of ruminitis (IR) was
classified according to a 0 to 10 scale. Fragments of 3cm?were taken
from the cranial sac of the rumen and kept in buffer for macroscopic
measurements of papillae number (PN), papillary area (PA) and absorp-
tion surface (AS). PN was measured by 3 evaluators and PA and AS
were measured on scanned images of the papillae and parietal surface
fragments using the UTHSCA Image Tool free software. The average
BW at slaughter was 47 + 1.44kg. There were no significant differences
among treatments for ADG (mean = 0.32 kg). The RC was higher for
WCG (4.5 kg; P=0.02) when compared with GCG (3.5 kg) and HMC
(3.4 kg) with no differences between GCG and HMC. The rumen pH
was smaller (P < 0.0001) for WCG (5.4) when compared with GCG
(6.5) and HMC (6.6) with no differences between the last 2 treatments.
There was no difference among treatments in IR (mean = 0.48%) and PN
(mean =43 papilla/cm?). The treatment WCG, expressed as a percentage
of rumen wall surface, had greater PA (95%; P = 0.04) then HMC (93%)
but was similar to GCG (94%) with no differences between GCG and
HMC. The AS was greater for treatment WGC (19cm?) than for HMC
(14cm?; P =0.05) with no difference between GCG (17cm?) and HMC
treatments. Although WCG may be interesting because the grain needs
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no processing and has a small effect on rumen wall morphology, it may
result in an unfavorable rumen environment.

Key Words: feedlot, ruminant, sheep

M369  Growth rate of mixed ruminal bacteria as a function of
energetic substrate concentration in bath culture. T. S. de Oliveira,*
R. de Paula Lana, V. S. de Oliveira, T. M. de Oliveira Alves, and G.
L. R. Filho, Universidade Federal de Vi¢osa, Vicosa, Minas Gerais,
Brasil.

The objective of this study was to evaluate levels of sucrose on microbial
growth. Roll tubes were filled with 15.6 mL of buffer Chen, 1 mL of
inocula (rumen fluid from fistulated steer at pasture), 1 mL of Trypti-
case or hydrolyzed casein (1 g/L as final concentration) and 2.4 mL of
sucrose solutions (0.00, 0.37, 0.75, 1.5, 3.0, 6.0, 12.0, and 24.0 g/L), in
triplicate. The pH was 5.56 at 0 h and 4.6 after 6 h, and 5.83 in 0 g/L
and 4.18 above 1.5 g/L of sucrose. The optical density (OD-600 nm)
and microbial protein (MP-595 nm) tended to stabilize after 12 h and
6 g/L of sucrose, with no interaction between them. The OD (6 h to 24
h mean values) was curvilinear (hyperbolic), as a function of sucrose
concentration, followed the saturation kinetics of Michaelis-Menten,
which is typical of enzymes systems, and was described by the following
Lineweaver-Burk equation: 1/0D = 0.508*(1/sucrose) + 1.15, R>=0.99.
The theoretical maximum microbial growth (1/a =kmax) was 0.87 OD
and the concentration of sucrose to reach half of kmax (b/a = Ks) was
0.44 g/L of sucrose. The microbial growth was affected by incubation
time, substrate concentration, and culture medium acidification.

Key Words: Lineweaver-Burk, Michaelis-Menten, saturation kinetics

M370 Nutrient digestibility of pregnant WAD ewe fed Mexican
sunflower leaf meal (MSLM) based diets. A. H. Ekeocha,* Univer-
sity of Ibadan, Ibadan, Oyo, Nigeria.

Fifteen days before parturition, studies was conducted using 16 West
African Dwarf (WAD) ewes weighing between 22.8 and 26.0kg on a
basal diet of Panicum maximum were allotted into 4 treatment groups
A, B, C and D of 4 replicates each. The Mexican sunflower leaf meal
(MSLM) replaced wheat bran (WB) gravimetrically at 0, 15, 30 and
45%. Treatment A served as control, while animals in treatments B, C
and D received MSLM at 15, 30 and 45% respectively. The experiment
lasted for one week. Digestibility was determined using a 6-d total fecal
collection. Ewes were given ad libitum access to feed and water and
routine vaccination and medication followed standard procedures. The
16 ewes were previously brought to heat (estrus) by synchronization and
served by 2 rams (1:8). Parameters measured were voluntary dry matter
intake (VDMI), which comprised concentrate dry matter intake (CDMI)
and grass dry matter intake (GDMI), apparent digestibility coefficients
of dry matter(DM), crude protein(CP), ether extract (EE), nitrogen-free
extract (NDF), acid detergent fiber (ADF), acid detergent lignin (ADL),
organic matter (OM), energy and feed conversion ratio (FCR). Data
were analyzed using descriptive statistics and ANOVA .The VDMI (g/d)
varied from 392.3 - 695.0 for ewes during digestibility. CDMI (g/d)
varied from 191.4 — 565.0 and GDMI (g/d) varied from 137.5 —227.3
for ewes and this was significant (P < 0.05) with animals on treatment
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B having the highest CDMI while animals on treatment C having the
highest GDMI respectively. Apparent digestibility coefficients of EE,
NDF, ADF, ADL, OM, energy and FCR were similar. Approximately
75.5 + 1.1% of the VDMI came from the supplement. Diets containing
15% MSLM was superior to others for CDMI (191.4 — 565.0 g/d), C
P absorbed (42.1 —99.5 g/d), CP apparent digestibility (86.5 — 91.5%),
digestible DMI (52.3 — 85.2 g/d/kgW®7%) and digestible CPI (14.3 —28.4
2/d/kgW?7%) while GDMI (137.5 —227.3 g/d) for diets containing 30%
and 45% MSLM were significant (P < 0.05). Therefore, MSLM could
suitably replace wheat bran in the diets of pregnant ewe up to 30% level
of inclusion without eliciting any adverse effect.

Key Words: Mexican sunflower, nutrient digestibility, pregnant West
African dwarf ewe

M371 Rumen bacteria growth and pH of culture medium on
different substrate concentrations. C. P. Ghedini', R. P. Lana', A.
S. Oliveira?, D. C. Abreu*!, R. M. Paula!, G. A. Freitas!, and M. G.
Camilo®, Universidade Federal de Vicosa, Vicosa, MG, Brazil, 2Uni-
versidade Federal do Mato Grosso, Sinop, MT, Brazil, *Instituto Fed-
eral do Sudeste de Minas Gerais, Rio Pomba, MG, Brazil.

The objective was to evaluate the response on rumen bacteria growth
rate as a function of increasing substrate. Incubations were performed
in glass jars saturated with carbon dioxide gas and hermetically sealed,
containing 6 mL of rumen liquid, 24 mL of artificial saliva, and substrate
weights of 1.2; 0.6; 0.3; 0.1; 0.05 and 0 g, being half of each weight
corresponding to sucrose and half soybean meal. The tubes were incu-
bated in triplicate for 72 h at 39°C and the pH and optical density were
evaluated at 0, 6, 12, 18, 24, 42 and 72 h of incubation. The experiment
was analyzed as completely randomized design as a function of substrate
concentration, time of incubation and the respective interaction. Bacte-
rial growth reached high values after 6 h (P < 0.01), but with strong
depression at 48 and 72 h, associated with the low pH of culture medium
and microbial lyses. It was observed increase in microbial growth (P <
0.01) with increase in the level of substrate. There was substrate * time
interaction in microbial growth (P <0.01), in which there was decrease
in microbial growth with increase in time in low substrate levels, due to
microbial lyses. Linear regression analyses of the reciprocal of the rate
of microbial growth versus reciprocal supply of nutrients were made
for the 48 times and 72 h of incubation, which had already reached the
maximum growth, technique called Lineweaver-Burk equation. The
theoretical maximum growth rate was 1.08 and substrate concentration
required to achieve half of the maximum response was 0.128 g. The
low observed K shows that bacteria affinity for sucrose is high, leading
to rapid fermentation of substrate, lowering the pH values below the
level tolerable by the predominant microbial population in rumen. This
effect takes, consequently the microbial lyses and reduction of optical
density. In this experiment it was found that the curvilinear response of
saturation kinetics is due to first order kinetics in low levels of nutrients
(excess enzymes and/or low substrate) and because of the zero order
kinetics in high levels of nutrients (saturated microbial enzyme activ-
ity by fermentation products). Supported by FAPEMIG (Fundagao de
Amparo a Pesquisa do Estado de Minas Gerais).

Key Words: growth rate, saturation kinetics, sucrose
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M372  Effect of breed and sex on fatty acid composition of fat-
tailed and tailed lambs. A. Yousefi,* H. Kohram, A. Z. Shahneh, M.
Sadeghi, and M. Poorhamdollah, University of Tehran, Karaj, Tehran,
Iran.

The objective of this study was to compare fatty acid profile of longis-
simus dorsi (LD) between fat-tailed Chall (14 male and 15 female) and
tailed Zel lambs (15 male and 15 female). All of lambs were pastured
with average age of 10—-12 mo and BW of 36.5 = 1.6 (Kg). LD muscles
were dissected 24h after slaughtering to evaluation fatty acid composi-
tion. Data of fatty acid profile and intramuscular fat of LD muscle were
analyzed by SAS 9.2 software and GLM procedure where HCW was
used as covariate and breed and sex were used as fixed effect. Results
showed (Table 1) that Zel and female stored more intramuscular fat
than Chall (P < 0.001) and male lambs (P < 0.0001), respectively.
Oleic (C18:1) acid was lower (P < 0.001) and linolenic acid (C18:3n-
3) was higher (P < 0.01) in Chall compared with Zel lambs. Although
percentage of linoleic acid (C18:2n-6) and SFA were not significant (P
> 0.05) between breeds, LD muscle of Chall contained more percent-
age of PUFA and PUFA/SFA ratio (P < 0.05) rather than Zel lambs. LD
muscle of male lambs showed higher percentage of PUFA (P < 0.05)
and lower proportion of n-6/n-3PUFA (P < 0.001). Considering n-6/n-
3PUFA, LD muscle of Chall lambs showed lower ratio (P < 0.01) than
Zel lambs whereas sex did not show significant difference (P> 0.05). In
conclusion, results indicated that meat produced by Fat-tiled and male
lambs was more close to recommended nutritional quality for human.

Table 1. Mean + SE fatty acid and chemical components analysis

Breed Sex Effect
Trait (mg/100g) Chall Zel SEM+ Male Female SEM+ Breed Sex
C16:0 26.3 26.6 047 253 2691 047 NS NS
C18:1 36.9 40.2 0.64 38.7 3841 0.65 *** NS
C18:3n-3 0.05 0.53 0.05 0.65 0.60 0.05  ** NS
Cl18:2n-6 598 547 024 625 520 024 NS **
PUFA 9.33 7.61 046 924 7.70 046 * *
PUFA/SFA 0.19 0.16 0.01 020 0.15 0.01 * **
n-6/n-3PUFA 477 6.12 035 537 552 034  ** NS
Intramuscular fat 1.82 2.83 0.24 1.98 2.97 0.21 *E HAE

*P <0.05; **P <0. 01; *** P <0.001; NS = not significant.

Key Words: fatty acid composition, fat-tailed lamb, tailed lamb

M373  The energetic efficiency of growing lambs fed high-
concentrate diets with different roughages. D. B. Galvani!, A. V.
Pires*2, I. Susin?, V. N. Gouvea?, A. Berndt?, L. J. Chagas®, J. R. R.
Doérea?, A. L. Abdalla®, and L. O. Tedeschi®, /EMBRAPA Goats and
Sheep, Sobral, CE, Brazil, *University of Sdo Paulo, “Luiz de Queiroz”
College of Agriculture, Piracicaba, SP, Brazil, SEMBRAPA Southeast
Livestock, Sdo Carlos, SP, Brazil, *University of Sdo Paulo, Center for
Nuclear Energy in Agriculture, Piracicaba, SP, Brazil, STexas A&M
University, Department of Animal Science, College Station.

Poor quality roughages have been widely used as fiber source in high-
concentrate diets for ruminants. Because roughage quality is associated
with the efficiency of energy use in high-forage diets, the objective of
this study was to determine whether using roughages with different qual-
ity in high-concentrate diets could change the energy requirements of
growing lambs. Eighty-two Dorper x Santa Ines ram lambs (18.0 +£3.3
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kg BW) were individually penned and divided into 2 groups according
to the diet roughage quality: low quality (sugarcane bagasse; SCB) or
good quality [coastcross hay (Cynodon sp.)]. Diets were formulated
to be isonitrogenous (2.6% N) and to meet the minimum requirement
of physically effective NDF (peNDF = 20%). After a 10-d ad libitum
adaptation period, 7 animals from each group were randomly selected
and slaughtered (baseline). Twenty one animals in each group were fed
ad libitum and slaughtered at 25, 35, or 45 kg BW. The remaining 28
lambs were submitted to one of 2 levels of feed restriction: 70 or 50%
of the ad libitum intake. Retentions of body fat, N, and energy were
determined. Additionally, 6 ram lambs (52.3 + 6.9 kg BW) were kept in
cages to estimate diet ME content. There was no effect of intake level on
diet ME content, but it was greater in the SCB diet than in the hay diet
(3.18 vs. 2.94 Mcal/kg, respectively; P < 0.01). Animals fed the SCB
diet had greater body fat and energy concentrations as a response of a
larger visceral fat deposition (P < 0.05). Using poor quality roughage
in high-concentrate diet for growing lambs did not change NE,, and
the efficiency of ME use for maintenance, which averaged 72.9 kcal/
kg®7> BW and 0.64, respectively. On the other hand, the greater ME
content of the SCB diet resulted in a 17% better efficiency of ME use
for gain (k, = 0.41 vs. 0.35; P < 0.05), which was associated with a
greater partial efficiency of ME retention as fat (kp=0.73 vs. 0.58; P <
0.01). In a meat production scenario, however, this increased nutritional
efficiency should be viewed with caution because it is related to visceral
fat deposition, a non edible tissue.

Key Words: cfficiency of gain, energy retention, visceral fat

M374 Intake and feeding behavior of Morada Nova lambs fed
different energy levels. D. A. Camilo', E. S. Pereira*!, P. G. Pimen-
tel!, M. S. S. Carneiro!, I. Y. Mizubuti?, M. R. G. F. Costa!, G. M.
B. Moreno!, and J. N. Rocha Junior!, Federal University of Ceara,
Fortaleza, Ceara, Brazil, *State University of Londrina, Londrina,
Parana, Brazil.

The eating behavior of ruminants, such as feed intake, ruminating time
and number of chews, varies by feed type and physical characteristics
and has an important effect on the digestive physiology of the ruminant.
The objectives of this study were to evaluate the effects of ME levels
on nutrient intake and ingestive behavior of Morada Nova lambs. Forty
Morada Nova lambs were used with an initial BW of 12.2 + 2.05 kg.
Five treatments were defined according to the ME levels (0.96, 1.28,
1.72,2.18 and 2.62 Mcal/kg DM). Diets were composed of Tifton 85 hay
as roughage and concentrates based on corn grain, soybean meal, urea,
sodium chloride, calcium carbonate, dicalcium phosphate and mineral
premix and offered as a total mixed ration. The experimental model was
a randomized block design. Regression equation was adjusted when
0.05 significance was observed, using PROC REG SAS (9.0).Linear
effect (P < 0.0001) of ME levels was determined for DMI, OM, CP,
total carbohydrates (TC), non-fibrous carbohydrates (NFC) and TDN
in g/day. Quadratic effect was determined for neutral NDF (P < 0.017)
and non fibrous carbohydrate intake (P < 0.003). Eating, ruminating and
total chewing times, expressed in h/d, decreased linearly (P < 0.0001)
with the energy levels of experimental diets. Idle time increased linearly
(P <0.0001) with the increase of energy levels of the rations. Feeding
and rumination efficiencies were influenced by the energy levels ((P <
0.0001) when expressed in g of DM/h. The number of ruminal boluses,
number of chews and chews per ruminal bolus were not affected by
the levels of ME. However, the time spent chewing per ruminal bolus
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was influenced (P < 0.0014). Increase in ME levels of diets influences
nutrient intake and feeding behavior of Morada Nova lambs during the
growing period.

Key Words: eating time, feeding level, rumination time

M375 Different supplement treatments for lactating meat goat
does grazing grass/forb pastures. A. L. Goetsch,* G. D. Detweiler,
Z. Wang, J. Hayes, K. Tesfai, and T. A. Gipson, Langston University,
Langston, OK.

Lactating meat goats grazing 0.4-ha grass/forb pastures were used to
determine effects on performance of different supplement treatments.
Boer does (32) with 1 or 2 kids were used in a study with 4 4-wk
periods (PR) starting 22 + 2.0 d after birth. Two groups were subjected
to treatments of no supplementation (CO), access to a 20% CP supple-
ment block (SB), and placement in a supplement pasture with mimosa
(Albizia julibrissin) trees for 6 h 1 d/wk (1x) or twice weekly for 3 h/d
(2x). All groups received access to the same mineral-vitamin supple-
ment. Available forage DM in non-supplement pastures averaged 3,477,
3,448, 3,353,2,802, and 2,423 kg/ha initially and after PR 1, 2, 3, and 4,
respectively; hand-plucked forage samples averaged 15 and 67% CP and
NDF, respectively. Treatment did not affect doe ADG (—23, —42, —23,
and —15 g; SE = 11.5), FAMACHA score, or fecal egg count, although
kid ADG in the first 3 PR differed (P < 0.05) between type of supple-
ment and frequency of supplement pasture access (121, 111, 120, and
134 g for CO, SB, 1x, and 2x, respectively; SE = 3.3). Spanish does
(32) nursing 2 kids were used in a study with three 4-wk PR starting 66
+ 0.8 d after kidding. The same CO and SB treatments were employed,
but access to supplement pastures was for 24 h 1 d/wk (1x) or 2 d for 6
h/d (2x). Forage DM averaged 1,530, 842, 791, and 750 kg/ha initially
and after PR 1, 2, and 3, respectively), and 0.6 kg/d (as fed) per doe
of grass hay (7 and 67% CP and NDF, respectively) was fed after PR
1. Hand-plucked forage samples averaged 14 and 64% CP and NDF,
respectively. Treatment did not affect doe or kid FAMACHA score.
Kid ADG in PR 1 and 2 was not affected by treatment. Doe ADG was
affected by supplementation (P < 0.05) and supplement type (P < 0.09;
—44,-33, 23, and —12 g; SE = 5.5), which resulted from effects (P <
0.05) in PR 3 after weaning (87, —69, —16, and —2 g for CO, SB, 1x,
and 2x, respectively; SE = 14.3). In conclusion, use of the SB was not
beneficial, and infrequent access to supplement pastures had relatively
small effects on ADG perhaps because forage availability and nutritive
value were not severely limiting.

Key Words: goats, grazing, supplementation

M376  Effects of level and length of supplementation on BW
and harvest characteristics of yearling Boer and Spanish wethers.
R. C. Merkel, T. A. Gipson,* Z. Wang, and A. L. Goetsch, Langston
University, Langston, OK.

Spanish (S; 28 - 40 wk of age) and Boer (B; 33 - 46 wk) wethers were
used to determine effects of level (SL) and length of supplementation
on BW and harvest characteristics. The experiment started in January,
with wethers residing in 4 pastures primarily with warm season grasses.
Alfalfa hay was given free-choice, and a pelleted diet (16% CP and 60%
TDN) was group supplemented at 0.5 or 1.5% BW (DM basis; L and
H, respectively). Five S and 6 B were harvested initially, and 12 per
breed (BR) and SL were harvested after 110 and 218 d (PR 1 and 2,
respectively). Data were analyzed by GLM procedures. There were BR
differences (P < 0.06) in initial BW (33.3 and 23.7 kg), carcass weight
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(15.4 and 10.9 kg), and mass of noncarcass components (NCC; 11.7
and 9.2 kg for B and S, respectively) but not in mass of NCC relative
to empty BW (EBW). The ADG was greatest (P < 0.05) among PR-BR
treatments for PR 1-B (139, 74, 63, and 56 g for PR 1-B, PR 1-S, PR
2-B, and PR 2-S, respectively; SEM = 5.23). The BW was affected (P
< 0.05) by SL (48.2 and 43.1 kg for H and L), BR (53.1 and 38.2 kg
for B and S), and PR (41.8 and 49.3 kg in 1 and 2, respectively). There
were corresponding differences (P < 0.05) in weight of the carcass
(23.6 and 20.4 kg for H and L; 25.5 and 18.5 kg for B and S; 20.3 and
23.8 kg for PR 1 and 2, respectively) and NCC (16.9 and 15.0 kg for H
and L; 18.4 and 13.5 kg for B and S; 15.1 and 16.8 kg for PR 1 and 2,
respectively). Digestive tract mass was similar between BR and lowest
(P <0.05) among SL-PR treatments for PR 2-H (7.21, 7.19, 6.31, and
7.51% EBW for PR 1-H, PR 1-L, PR 2-H, and PR 2-L, respectively).
Liver mass was similar between BR and less (P < 0.05) for H than for
L (2.15 and 2.30% EBW) and for PR 2 vs. 1 (2.11 and 2.34% EBW).
Mass of internal fat was greatest (P < 0.05) among SL-PR treatments
for PR 2-H (6.72, 6.36, 8.61, and 5.95% EBW for PR 1-H, PR 1-L, PR
2-H, and PR 2-L, respectively). In summary, advantages of B in BW
and carcass weight were similar after PR 1 and 2, BR had little effect
on NCC mass relative to EBW, and H increased mass of internal fat
after PR 2 but not PR 1.

Key Words: meat goat, breed, supplement

M377 Energy requirements for growth of male and female
Saanen goat kids. M. H. M. R. Fernandes,* O. Boaventura Neto,
A. N. Mendonca, S. F. Souza, D. Oliveira, T. F. V. Bompadre, T. R.
Delphino, K. T. Resende, and I. A. M. A. Teixeira, UNESP/Sao Paulo
State University, Jaboticabal, Sao Paulo, Brazil.

Nutritional requirements could be affected by several factors, including
sex. However, studies evaluating the effect of sex on body composition
and nutritional requirements in goats are scarce. The aim of this study
was to evaluate the effect of sex on energy requirement for maintenance
and gain of Saanen goat kids, using comparative slaughter technique. A
total of 66 animals (24 non-castrated males, 18 castrated males and 24
females) with initial BW 0f 4.93 + 0.1 kg were used. Six non-castrated
males and 6 females were slaughtered at beginning of the experiment
(baseline animals) and 18 randomly selected kids (6 of each sex) were
slaughtered when they reached 10 kg BW (intermediate slaughter). The
reminder was randomly allocated into 12 groups (blocks) of 3 animals
of the same sex, subjected to 0, 25 and 50% of feed restriction. A group
was slaughtered when the animal set in the 0% restriction reached
15 kg BW. Initial body composition was determined using equations
developed from the energy composition of the baseline kids. The energy
maintenance requirement was estimated using the animals subjected
to feed restriction (0, 25, and 50% of feed restriction). Animals fed ad
libitum (baseline, intermediate and 0% of feed restriction) were used
to estimate body composition and requirements for gain. There was
no effect of sex on the energy requirements for maintenance and gain.
The overall NE,, calculated was 56.3 kcal/kg®’> EBW (47.3 kcal/kg® 7
BW). The overall ME,, for maintenance (88.05 kcal/kg %7 EBW) was
calculated by iteration assuming heat produced is equal to ME intake at
maintenance. Therefore, the partial efficiency of use of ME to NE for
maintenance was 0.64. Net energy (NE,) requirements for gain ranged
from 2.07 to 2.30 Mcal/kg empty weight gain (EWG) for kids weighting
5 and 15 kg BW, respectively. These findings suggested that sex did
not influence energy requirements of Saanen goat kids at early growth
stages.(FAPESP project number 2008/58351-5)

Key Words: gain, sex, maintenance
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M378 Influence of reducing starch and increasing digestible
fiber on glucose tolerance test of lactating ewes. R. S. Gentil*!, 1.
Susin!, A. V. Pires!, E. M. Ferreira!, A. Cannas?, D. Eysink!, M. V.
Biehl!, and C. P. Nolli', 'Universidade de Sio Paulo/ESALQ, Piraci-
caba, Sdo Paulo, Brazil, *Universita degli Studi di Sassari, Sassari,
Sardegna, Italy.

Thirty-three lactating Santa Ines ewes (68 + 3 initial BW and 13.2 + 3
DIM; mean + SD), assigned to a randomized complete block design,
were used to define an optimal combination between carbohydrates
sources (starch and high digestible fiber) that can favor energy parti-
tioning toward milk production at different lactation stages. Ewes were
housed individually for a period of 10 wks from the second wk of lacta-
tion. Animals were fed a 60:40 (concentrate:roughage ratio). Soybean
hull (SH) replaced corn by 0, 20 or 40% (DM basis). At the end of the
lactation trial, 9 ewes (3 animals/treatment) were used for the glucose
tolerance test (GTT). Prior to GTT, ewes were removed from feed and
weighed 24 h before glucose infusion (0.25 g of glucose/kg of BW,
delivered in a 50% dextrose solution). Fasting values of glucose and
insulin were determined at 0 min before administration of the glucose
bolus. Additional blood samples were collected at 5, 10, 20, 40 and 80
min after the glucose infusion. A colorimetric assay was used to deter-
mine plasma glucose concentrations. Plasma insulin concentrations
were measured using RIA. Glucose disappearance rate was calculated
by regression of glucose concentration over time from 5 to 80 min post
glucose infusion. Incremental area under the curve (AUC) for glucose
(transformed logarithmically, Ln) was determined using a trapezoidal
summation method. Data were analyzed by the PROC MIXED (SAS,
2002). Both, insulin and glucose concentrations showed effect (P <0.01)
on the time post glucose infusion. Fasting glucose (53.2; 57.7; 60.4 mg/
dL) and insulin (1.4; 3.0; 5.3 pIU/mL) concentrations and peak insulin
increased (22.4; 25.9; 35.1 plU/mL) (P < 0.05) with inclusion of the
SH. Additionally, peak glucose (247.5;236.3; 184.7 mg/dL) and glucose
clearance rate (2.04; 1.44; 1.11 mg/dL.min) decreased (P < 0.05) in the
animals fed more SH. Glucose tolerance (measured as glucose AUC) was
not affected (P > 0.05) by replacing corn by SH. Sheep fed more corn
demonstrated greater ability to decrease the concentration of glucose.

Key Words: insulin, ovine, soybean hulls

M379  Soybean meal supplementation of lambs grazing native
pastures in the summer-fall season. L. Piaggio!, M. L. delPino', H.
Deschenaux!, and M. de J. Marichal*?, ‘Secretariado Uruguayo de la
Lana, Montevideo, Uruguay, 2Facultad de Agronomia, Universidad de
la Republica, Montevideo, Uruguay.

The objective of this study was to evaluate the effect of soybean meal
(SBM) supplementation on growth rate of lambs grazing natural pastures
in the summer-fall season. The experiment was conducted at Research
Center (S 33° 52, W 55° 34) of the Secretariado Uruguayo de la Lana
from January 17 to April 27 (15 d of adaptation period plus 85 d of
measurements). Thirty-six 3-mo-old weaned Corriedale lambs were
divided into 12 homogenous groups according to sex and live weight.
Animals were allocated in one paddock of natural pastures (10 lambs
ha™!,1864 kg of initial available DM ha™'; 8.8 and 70.4% CP and NDF,
respectively) and assigned (3 groups of lambs/treatment) to one of the
following treatments: continuous grazing (T0), Control + SBM (150
g lamb~!d"!; 46.7 and 20.9% CP and NDF, respectively; T1), Control
+ SBM (250 g lamb~'d"!; T2), Control + SBM (350g lamb~'d"!; T3).
Lambs were weighed at the beginning of the experiment (average
17.8 £ 2 kg), and at every 15 d thereafter. Initial and final BW, and
ADG, were analyzed (PROC GLM, SAS) in a completely randomized
design (Tukey test), considering the group of lambs by replicate as
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the experimental unit. Treatment effects (P = 0.02) were registered in
final weights (FW). Greater (P = 0.04) FW was registered in T3 than
TO (22.7 and 28.6 kg, respectively), presenting T1 and T2 intermediate
and with similar (P = 0.19) values (24.5 and 26.4 kg, respectively). No
differences (P = 0.14) among treatments were observed for the ADG of
lambs at d 14 after the beginning of the measurement period (56, 65, 71
and 109 g lamb~'d"! for TO, T1, T2 and T3, respectively). Differences
(P =025) in ADG were first registered on d 28, presenting lambs in T3
greater (P = 0.004) in ADG than TO (126 and 57 g d!, respectively),
and T2 and T3 having similar (P = 0.16) values (78 and 101gd ™!, for
T1 and T2, respectively). These differences were maintained from this
point forward. In the overall measurement period, ADG were 56, 78,
101, and 127 g lamb 'd"", for TO, T1, T2 and T3 (P < 0.05). Soybean
meal supplementation appeared as an effective supplement to improve
growth in lambs grazing natural pastures.

Key Words: lambs, soybean meal supplementation, grazing

M380  Nutritional quality, intake, and apparent digestibility of
mulberry (Morus alba) and star grass (Cynodon nlemfuensis) in
goats. J. A. Elizondo-Salazar* and J. Rodriguez-Zamora, Estacion
Experimental Alfredo Volio Mata, Facultad de Ciencias Agroalimen-
tarias, Universidad de Costa Rica, Costa Rica.

The objective of the study was to evaluate the quality, intake, and
apparent digestibility of mulberry and star grass offered to goats in
fresh or partially dehydrated form. The experiment was carried out
at the “Alfredo Volio Mata” Experiment Station of the University of
Costa Rica. Forage was fed to 12 Saanen, Toggenburg, and Lamancha
nonlactating and non-pregnant goats with an average live weight of 37
+ 5 kg. A 2x2 factorial design was used with 2 forage species (star grass
and mulberry) and 2 moisture levels (fresh and partially dehydrated).
Thus, treatments were fresh star grass, partially dehydrated star grass,
fresh mulberry, and partially dehydrated mulberry. Forage was offered
chopped to the animals. The GLM procedure of SAS was used to analyze
the data. There were some nutritional differences among treatments. Dry
matter content was different (P < 0.05) between treatments (28.2, 37.5,
36.7, and 43.1%, respectively). Mulberry had the lowest NDF content
(65.7%) but also had the highest lignin concentration (13.0%). Daily
DMI was not different when considering water concentration within for-
ages but it was different (P < 0.05) for forage type. The levels of intake
were 0.93, 0.76, 1.17, and 1.12 kg/animal for fresh star grass, partially
dehydrated star grass, fresh mulberry, and partially dehydrated mulberry,
respectively. This represented 2.62,2.09, 3.17, and 3.13% of BW. Crude
protein intake was lower for partially dehydrated star grass and greater
for fresh mulberry (75.2 vs. 135.4 g/d). Apparent digestibility was not
different between treatments and averaged 49.2% for DM, 59.8% for
CP, 57.8% for NDF, and 55.3% for ADF. This study demonstrated that
forage species significantly affected voluntary DMI in goats; however,
DM content of the forages used in this study did not affect DM intake.

Key Words: intake, dry matter, digestibility

M381  Effect of dietary supplementation of ferrous sulfate
on performance and carcass characteristics of meat sheep. G.
Abdelrahim*!, J. Khatiwada?, and A. Gueyec?, ‘Alabama A&M Uni-
versity, Huntsville, °North Carolina A&T State University, Greens-
boro, SMount Ida College, Newton, MA.

The overall objective of this study was to gain a thorough understanding
of the impact of increasing the concentration of FeSO, in meat sheep
diets. The specific objective was to investigate the effects of elevated
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levels of FeSO, inclusion on DMI, growth, and carcass characteristics of
meat sheep. Twenty-four Gulf Coast wether lambs (26.3 = 3.63 kg initial
BW, and 8 to 9 mo of age) were blocked by BW and were randomly
assigned within block to 1 of the 3 dietary treatments, giving 8 lambs per
treatment. Animals were grouped in 2 pens (replicates) per treatment (4
lambs/pen) with pen serving as the experimental unit. Lambs were fed
dietary treatments containing 0, 75, or 150 mg/kg of DM (as-fed basis)
supplemental FeSO4. Control diets contained dry-rolled corn, SBM,
and fescue/bermudagrass hay. The concentrate mixes were formulated
to be isonitrogenous and isocaloric and to meet or exceed the NRC
requirements of a finishing lamb. Lambs were slaughtered, and data
were collected after a 48-h chill. Both growth and carcass quality data
were analyzed using the GLM procedures of SAS. Dry matter intake,
final BW, and ADG were not different among treatments (P = 0.5, 0.9,
and 0.7, respectively). Also, no differences were observed in HCW (P
=0.9), cold carcass weight (P = 0.8), body wall fat (P = 0.6), 12th rib
fat (P =0.9), K&P fat (P = 0.9) and REA (P = 0.7) among treatments.
These results support our hypothesis that the addition of 75 or 150 mg
FeSOy/kg in finishing lamb diets do not affect DMI, growth rate, and
carcass characteristics of meat sheep.

Key Words: iron, meat sheep, growth

M382  Effects of diets with different qualities of roughage on
fatty acids metabolism in mammary glands of lactating dairy
goats. L. W. Song!, C. J. Ao*!, K. Khas-Erdene', H. Zhang!, Y. X.
Wu?, and S. W. Liu', ‘Department of Animal Science, Inner Mongolia
Agricultural University, Huhhot, Inner Mongolia, China, °Key Labo-
ratory of Grass and Herbivores of Chongqing, College of Animal Sci-
ence and Technology, Southwest University, ChongQing, China.

The objectives of this study were to determine the effects of diets with
different qualities of roughage on milk-fat percentage, daily yield of milk
fat and fatty acids metabolism in mammary gland. Eight multiparous
lactating GuanZhong dairy goats (BW =45.6 £ 2.5 kg, DIM =90 + 12
d) fitted with external pudendal artery (EPA) and subskin abdominal
vein (SAV) intubation were assigned to 2 treatments in a crossover
design. Animals received same concentrate and different roughage,
concentrate-roughage ratio was 40:60. Treatments were: 1) hay (30%),
corn silage (20%) and alfalfa (10%) (HCA; CP: 10.6%, NDF: 50.4%
and ME: 2.24 Mcal/kg); 2) hay (30%), corn straw (30%) (HCS; CP:
14.2%, NDF: 39.7% and ME: 2.39 Mcal/kg)(DM basis). Each period
lasted for 3-wk. At the last 3 d of each period, milk and blood samples
from EPA and SAV were collected for FA analysis. Data were analyzed
by the PROC MIXED procedure of SAS 9.0. The milk fat percentage
of HCA was greater than HCS (3.04 vs. 2.84%; P = 0.01), while daily
yields of milk fat were not affected (15.3 vs. 14.5 g/d). Compared with
HCS, HCA tended to increase total percentage of long-chain FA (>16¢)
which known as major precursor of de novo milk fat synthesis in mam-
mary gland (35.0 vs. 33.0%, P = 0.16); the concentration and profile of
FAs in the blood of EPA, SAV and milk were not affected. However,
percentage of total milk SFA by HCA was statistically lower than HCS
(71.7% vs. 73.4, P =0.15); percentage of milk UFA by HCA was higher
than HCS (28.29 vs. 26.59%, P = 0.15). Compared with HCS, HCA
tended to increase EPA plasma concentration of total FA (0.73 vs. 0.57,
P =0.32), and increased SAV plasma concentration of total FA (0.62
vs. 0.44, P =0.02), especially the concentration of C18:0 and C18:2¢6
(0.1 vs. 0.08, P =0.12; 0.12 vs. 0.09, P = 0.11). No differences were
found on the extraction rate of specific FA in 2 groups. Compared with
HCS, HCA increased plasma concentration of long-chain FA in EPA
and SAV, which might result in higher milk fat percentage.

Key Words: milk fat concentration, FA composition, dairy goat
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M383  Effects of diets with different forage profiles on the gene
expression of enzymes related to fatty acid synthesis in the mam-
mary gland of lactating dairy goats. H. Zhang, C. J. Ao,* K. Khas-
Erdene, L. W. Song, and X. F. Zhang, Department of Animal Science,
Inner Mongolia Agricultural University, Huhhot, Inner Mongolia,
China.

The objective was to determine the effects of 2 diets with different
forage profiles on the key gene expression of enzymes related to fatty
acid synthesis in the mammary gland of GuanZhong dairy goats.
Analysis of mRNA expression for acetyl-coenzyme A carboxylase- o
(ACACA), fatty acid synthesis (FASN), stearoyl coA desaturase (SCD),
and lipoprotein lipase (LPL) were performed. Eight multiparous lactat-
ing goats (BW =45.6 = 2.5 kg, DIM = 90 + 12 d) were assigned to 2
treatments in a crossover design. Animals were fed diets with different
forage profiles, the concentrate-roughage ratio in the treatments were
40:60. Diets were: 1) hay (30%), corn silage (20%) and alfalfa (10%)
with additional 40% of concentrate (HCA; CP: 10.6%, NDF: 50.4% and
ME: 2.24Mcal/kg); 2) hay (30%), corn straw (30%) with additional 40%
of concentrate (HCS; CP: 14.2%, NDF: 39.7% and ME: 2.39Mcal/kg),
on DM base. Mammary gland biopsies were performed after milking on
the last day of each period. The mammary tissue biopsy (50 mg/animal)
was immediately frozen in liquid nitrogen and stored at-80°C until RNA
isolation. Samples of total RNA were reverse transcribed to cDNA to
determine the expression of key genes for fatty acid synthesis by the
method of RT-PCR. Statistical analysis was performed using a paired
t-test on the difference between treatments. Compared with HCS, in
HCA animals mammary mRNA abundance of LPL, which is involved in
fatty acid uptake was increased by 39% (P <0.01); ACACA and FASN,
which are involved in de novo fatty acid synthesis were increased by
18, and 20%, respectively (P < 0.01); SCD, which is involved in fatty
acid desaturation was increased by 50% (P < 0.01). The data demon-
strated that diet with high quality roughage (HCA) can increase the
gene expression of enzymes that are related to milk fat synthesis in the
mammary gland of dairy goats.

Key Words: mammary gland, milk fatty acid, dairy goat

M384  Performance of Ile de France lambs fed with diets con-
taining different percentages of mulberry hay. L. G. A. Cirne,* A.
G. Silva Sobrinho, V. T. Santana, R. Takahashi, N. M. B. L. Zeola, F.
A. Almeida, G. M. Manzi, and F. U. Silva, Sdo Paulo State University,
Jaboticabal, Sao Paulo, Brazil.

Among the concentrated feeds most used in ruminant feeding, stand
out the corn and the soybean meal, and the high cost of this feeds limit
their use. Efforts have been made in the search for alternative feeds
among them the mulberry hay, being fundamental to evaluate the per-
formance of lamb fed with such feeds. The objective of this study was
to evaluate the performance of lambs fed with diets containing different
percentages of mulberry hay. A total of 20 4 lambs, Ile de France breed,
with 25 kg of BW, 3 mo old were used and kept in individual stalls, in
a completely randomized design, with 3 treatments and 8 repetitions,
in which the data were analyzed using SISVAR statistical software,
and when statistical differences were observed, a mean comparison
was done using the Tukey test. The treatments were: T1: sugarcane +
concentrate with 0% mulberry hay; T2: sugarcane + concentrate with
25% mulberry hay; T3: sugarcane + concentrate with 50% mulberry
hay. The sugarcane used was the forage variety [AC 862480, and the
total diet had forage:concentrate ratio of 50:50 given ad libitum. The
remains of the diets were collected, weighed and subtracted from the
total provided to quantify the feed consumed by the animals individu-
ally. The ADG (0.26 kg/d), DMI (0.82 kg/d), feed conversion (3.21 kg
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DM/kg BW), feed efficiency (0.31 kg BW/kg DM) and feedlot period
(66 d) were not affected (P> 0.05) by different percentages of mulberry
hay in the concentrate. The use of mulberry hay partially substituting
the concentrate did not affect the performance of feedlot lambs. This
research is in progress (Fapesp process number 2011/18362-0).

Table 1. Initial body weight (IBW), final body weight (FBW), daily weight
gain (DWG), dry matter intake (DMI), feed conversion (FC), feed efficiency
(FE) and days of feedlot (DF) of lambs fed with diets containing different per-
centages of mulberry hay

Item T1 T2 T3 CV (%)
IBW (kg) 155 155 155 0.50
FBW (kg) 32.1 32.1 323 1.69
DWG (kg/day) 0.26 0.25 0.25 6.53
DMI (kg/day) 0.83 0.80 0.82 9.88
FC (kg DM/kg BW) 321 321 322 7.99
FE (kg BW/kg DM) 031 031 031 7.22
DF 64.8 66.8 66.4 7.14

Key Words: feedlot, feed conversion, weight gain

M385  Effect of metabolizable protein supplementation to ewes
during late gestation on wether offspring feedlot performance,
carcass characteristics, and nitrogen balance. M. L. Van Emon*'2,
K. A. Vonnahme?, P. T. Berg?, K. R. Maddock Carlin?, and C. S.
Schauer!, ’Hettinger Research Extension Center, North Dakota State
University, Hettinger, >Department of Animal Sciences, North Dakota
State University, Fargo.

Our objective was to determine the effect of metabolizable protein
(MP) supplementation to ewes during late gestation on wether offspring
nitrogen (N) balance, feedlot performance, and carcass characteristics.
Maternal dietary treatments were isocaloric and contained 60% (60),
100% (100), and 140% (140) of MP requirements for ewes bearing
twins during the last 50 d of gestation. Feedlot (28 + 7 kg) and N bal-
ance wethers (29 + 3 kg) were fed a common feedlot ration (84.7%
whole corn, 15.3% commercial market lamb pellet). The N balance
trial was 21 d in length and consisted of an adaptation period on d 1
through 14 and on d 15 through 21 feed, orts, urine, feces, and blood
samples were collected and composited by lamb. Statistical analysis
was accomplished utilizing the MIXED procedures of SAS. Maternal
dietary treatment did not affect (P > 0.36) initial and final BW, ADG
or G:F of wether offspring. Hot carcass weight, dressing percentage,
longissimus muscle area, 12th rib fat depth, body wall thickness, leg
score, conformation score, flank streaking, USDA quality grade, yield
grade, and percent boneless, closely trimmed retail cuts were not differ-
ent (P > 0.40) due to maternal dietary treatment. For the N balance trial,
daily DMI, daily NDF intake, daily N intake, total tract digestibility of
DM, NDF, and N, daily N excretion in the feces and urine, daily N bal-
ance, daily digested N retained, and serum urea-N concentrations were
not different (P > 0.46) due to maternal dietary treatment. There was
a day effect (P = 0.02) for serum urea-N concentrations. Days 15 and
17 of the collection period had increased serum urea-N concentrations
compared with d 20 (P = 0.001 and P = 0.02, respectively) and 21 (P
=0.004 and P = 0.04, respectively); and d 15 also had increased (P =
0.04) concentrations compared with d 18. Maternal MP restriction or
excess during late gestation did not affect wether offspring performance
in the feedlot, carcass characteristics, or N retention.
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M386  Effects of sources of oil on intake, performance and car-
cass characteristics of feedlot sheep. F. B. O. Scarpino*'-2, J. M. B.
Ezequiel', E. H. C. B. van Cleef'3, A. P. D'Aurea’®, M. T. C. Almeida’,
and H. L. Perez', ‘Sao Paulo State University, Jaboticabal, Sdo Paulo,
Brazil, °CNPgq, 3FAPESP.

Crossbred uncastrated male lambs (Santa Inés x Dorper, n = 24, 24.9
+ 2.4 kg BW) were used to evaluate intake, feedlot performance and
carcass characteristics when fed diets containing supplementary oil
sources. Treatments (3 diets) consisted of a control diet containing 40%
corn silage, 10.8% corn grain, 9.8% soybean hulls, 37.45% sunflower
meal, 0.55% urea, 0.4% limestone, and 1% supplement, and 2 diets
containing additional 6% soybean oil or 6% residual soybean frying oil
(DM basis). Lambs were vaccinated against common viral and clostridial
diseases, weighed and assigned randomly to 24 individual feedlot pens
(8/treatment). Over a period of 21 d, lambs were transitioned from diets
containing 20% concentrate to their respective 60% concentrate finishing
diets, using 3 step-up diets that contained, progressively, greater propor-
tions of concentrate. Final diets provided 18.5% CP, 2.6 kcal ME/kg,
0.85% Ca, and 0.60% P, and the animals were harvested when reached
35 kg BW. Data analysis were performed as a completely randomized
block design (initial BW as block), using GLM procedure of SAS, and
the contrasts control vs. oil treatments and soybean oil vs. frying oil
were evaluated. Adding oil sources decreased DMI (P < 0.01), and the
decrease were more severe in animals fed frying oil (P = 0.02). This
oil source also promoted lower ADG (P < 0.01) and increased days on
feed (P =0.05), compared with other treatments. However, the addition
of both sources of oil increased G:F (P = 0.02). Carcass weight were
unaffected (P > 0.05) by diets, but dressing percentage were lower in
treatment with soybean oil (P <0.01). LM area and BF thickness were
not affected by oil addition (P > 0.05). Including supplementary oil
to sheep diets decreased DMI and improved feed efficiency but when
the source of oil is residual frying oil, it decreased performance, by
increasing days on feed.

Key Words: by-products, lambs, frying oil

M387  Lipid sources in diets for feedlot sheep: Blood param-
eters. F. B. O. Scarpino*!-2, J. M. B. Ezequiel', D. A. V. Silva'?, and
E. H. C. B. van Cleef'?, 1Sdo Paulo State University, Jaboticabal, Sdao
Paulo, Brazil, 2CNPq, 3SFAPESP

Twenty-four crossbred uncastrated male lambs (Santa Inés x Dorper,
24.9 + 2.4 kg BW), were used to evaluate the effects of adding lipid
sources (soybean oil or residual frying soybean oil) on blood param-
eters. Lambs were vaccinated against common viral and clostridial
diseases, weighed and assigned randomly to 24 individual feedlot pens
(8/treatment). Over a period of 21 d, lambs were transitioned from
diets containing 20% concentrate to their respective 60% concentrate
finishing diets, using 3 step-up diets that contained, progressively,
greater proportions of concentrate. Corn silage was the roughage, and
concentrate was composed of corn grain, soybean hulls, sunflower meal,
urea, mineral supplement, antioxidant, soybean oil or residual frying oil
and diets provided 18.5% CP, 2.6 Mcal ME/kg, 0.85% Ca, and 0.60% P.
Treatments were labeled as 1 - Control, without added oil, 2 - Soybean,
with 6% added soybean oil, and 3 - Frying, with 6% added used frying
oil. The animals were kept in a feedlot barn, equipped with individual
pens for up to 105 d. Blood sampling was performed with jugular vein
puncture on d 59 and serum glucose, triglycerides, cholesterol, total
protein, and liver enzymes AST (aspartate aminotransferase), GGT
(gamma glutamyltransferase) and ALP (alkaline phosphatase) were
determined. Data analysis were performed as a completely randomized
block design (initial BW as block), using GLM procedure of SAS, and
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the contrasts control vs. oil treatments and soybean oil vs. frying oil
were evaluated. The addition of oil increased cholesterol (P <0.01) and
AST (P £0.01). When the residual frying oil was used it was observed
a tendency to increase ALP (P = 0.06). Serum glucose, triglycerides
and total protein were unaffected by the diets (P > 0.05). Addition of
6% soybean oil or residual frying oil in feedlot sheep diet increases
concentrations of serum liver enzymes, suggesting over activity of the
organ. However, such changes, observed to this feedlot period, are not
sufficient to cause damage to animal health.

Key Words: frying oil, lambs, liver enzymes

M388 Relationship between phosphorus fluids concentration
and phosphorus flows in growing ruminants. R. M. Patifio*!, T.
Soares da Silva?, J. C. da Silva Filho?, D. M. S. S. Vitti?, J. A. Moreira®,
and E. H. van Cleef’, ' University of Sucre, Sincelejo, Colombia, *Fed-
eral University of Lavras, Lavras, MG, Brazil, ’Nuclear Energy
Center for Agriculture, Piracicaba, SP. Brazil, *Federal University
of Rio Grande do Norte, Natal, RN, Brazil, *State University of Sdo
Paulo, Jaboticabal, SP, Brazil.

The objective of this work was to study the relationship between phos-
phorus (P) concentration in body fluids and the flows between plasma
and organs, and P concentration in liver and bone, in growing sheep fed
diets with increasing levels of P. An experiment was carried out using
24 male sheep, initial BW of 33.6 = 1.6 kg, assigned to 4 treatments
(0, 2, 4 and 6 g/d of supplementary P). The animals were injected with
7.4 MBq of 3?P and slaughtered 168 h later. The flows were quantified
using isotopic dilution technique and applied a compartmental model,
to define the flows between the digestive tract and plasma (F,;), plasma
and digestive tract (F;), plasma and bone (F,,), bone and plasma
(F,4), plasma and soft tissues (F3,) and soft tissue and plasma (F,3). P
concentration in plasma, saliva, ruminal fluid, feces, urine, liver, and
bone were determined. Principal components and regression analysis
were used. In all cases the first component explained more than 80%
of the variation, indicating the effect of P intake on P concentration in
fluids and P kinetics, principally when P supplementation exceeded 4
g. Fi, and F,; flows were correlated (P = 0.002), as well as the flows
Fy3, F3,, Foy and Fy, (P < 0.05), however, no correlation was observed
(P> 0.05) between the 2 groups of variables. The concentration of P in
plasma, saliva and urine was related to the flows between compartments,
with the exception of F,; and F,,, however, P concentration in urine
(PU) was the better predictor (P < 0.003) [Fy; (g/d)=5.75+0.31 x PU
(mg/100 mL) (R? = 0.42); F5, (g/d) = 5.65 + 0.28 x PU (mg/100 mL)
(R?=0.34); F4, (g/d) = 1.58 + 0.06 x PU (mg/100 mL) (R? = 0.47) and
Fau (g/d) =0.79 + 0.05 x PU (mg/100 mL) (R? = 0.44)]. The equation,
P liver (% DM) = 9.87 + 3.36 x P saliva (mg/100 mL) (R?> = 0.26; P =
0.01), explained the relation between P concentration in urine and liver.
It is concluded that the increase in P intake affects P kinetics in growing
sheep. P concentration in plasma, saliva, and urine predicts the flows
between organs, principally urine, with the exception of flows between
plasma and digestive tract, and vice versa.

Key Words: metabolism, mineral, lamb

M389  Mineral requirements for gain in Saanen goats of differ-
ent sexes. A. N. Mendonca,* C. J. Hérter, I. A. M. A. Teixeira, O.
Boaventura Neto, S. F. Souza, and D. Oliveira, UNESP/Sao Paulo
State University, Jaboticabal, Sao Paulo, Brazil.

There is evidence that sex plays an important role on body composition
and requirements of animals; however, there are few studies evaluating
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the effect of sex on the mineral requirements of goats, thus the objective
of this study was to estimate the net calcium (Ca), phosphorus (P) and
magnesium (Mg) requirements for growth of Saanen goat kids, using
the comparative slaughter technique. A total of 48 Saanen animals, 18
females, 18 males, and 12 castrated males with BW ranging from 5 to
15 kg were used. At the beginning of the experiment 6 intact males and
6 females with approximately 5 kg BW were slaughtered. No castrated
males were slaughtered with 5 kg BW, because castration occurred when
they were about 15 d old, then the males slaughtered at 5 kg BW were
considered for the construction of the equations of both, castrated and
intact males. The remainder of the kids, from each sex, were randomly
assigned to 2 treatment groups (slaughter weight; 10 and 15 kg BW).
The experiment was conducted in a completely randomized design in
a factorial scheme (3 x 2). Body composition was estimated using the
logarithmized allometric equation (Log y =a + b log x). The equations
(P <0.0001) for estimating Ca and Mg body composition were differ-
ent for males and females (Table 1). There was no sex effect on P body
composition (Table 1). The net Ca and Mg requirements for weight gain
were influenced by the sex of goats in the early growth phase. On the
other hand, kids of different sex had similar net P requirement. FAPESP
project number 2011/05176-4.

Table 1. Allometric equations to estimate Ca, Mg, and P body composition of
female, intact, and castrated male goat kids

Skg 10kg 15kg Equation RMSE

Ca (g/kg)

Males 1.74 2.07 227 logCa=0.99+1.19 log EBW 0.071

Females 1.83 2.06 220 logCa=1.31+0.83 log EBW 0.071

Castrated 1.74 2.08 2.29 log Ca=0.94+1.26 log EBW 0.071
Mg (g/kg)

Males 0.28 0.64 0.86 logMg=-0.53+1.29 log EBW  0.057

Females 036 0.62 0.78 log Mg=-0.24+0.95log EBW  0.057

Castrated 0.27 0.65 0.87 log Mg=-0.58+1.35log EBW  0.057
P (g/kg) 1.64 195 2.15 logP=0.91+1.15log EBW 0.051

Key Words: goats, growth requirements, major minerals

M390  Effect of chromium supplementation on ruminal param-
eters of Mahabadi goat kids. A. Emami, A. Zali, M. Ganjkhanlou,*
A. Hojabri, and A. Akbari, University of Tehran, Tehran, Iran.

The objective of this study was to evaluate the possible effects of
supplementing chromium-methionine (Cr-Met) on different ruminal
parameters in growing kids. Thirty-two male kids (BW = 22 + 2
kg, 4mo) were used in a completely randomized design to one of 4
treatments: 1) control (without Cr), 2) 0.5, 3) 1.0 and 4) 1.5 mg Cr as
Cr-Met/animal/d. Diets were formulated for NRC requirements with
forage (alfalfa and corn silage):concentrate ratio of 30:70 in TMR form.
Diets were the same, except for top-dress addition of Cr-Met fed in 2
equal meals (0800 and 1600 h). Animals were kept in individual pens
with self-mangers for 90 d. Ruminal fluid samples were taken from
the rumen at 3 h after the morning meal the last day of the experiment
to determine rumen concentration of ammonia nitrogen (NH3-N) and
VFA. Rumen contents were sampled 5 times during the trial to measure
ruminal protozoa and pH. Protozoa counts were determined using light
microscopic numeration with a hematocytometer. Protozoa and pH data
were analyzed by MIXED MODEL procedure and rumen NH3-N and
VFA with GLM MODEL procedure and adjusted Tukey-Kramer (SAS
9.1). Cr supplementation increased rumen pH (P = 0.03). Treatment
failed to have statistically significant effects on rumen NH3-N and
VFA (P > 0.05), but there was a higher butyrate concentration in kids
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receiving 1 mg Cr as Cr-Met/animal/d compared with other groups (P
= 0.009). There was a negative relationship between Cr supplemen-
tation and protozoa count (P = 0.0079). These results indicate that
supplementation of goat kid diets with chromium-methionine decreased
protozoa, and increased pH and butyrate concentration without alter-
ing other VFAs.

Table 1. Characteristics of ruminal parameter in kid fed chromium-methionine

Treatment, mg of Cr

Trait Control (0.0) 0.5 1.0 1.5 SEM
pH 6.23% 6.16° 6.45% 6.22° 0.07
Total VFA, mmol/L 48.3 39.7 48.1 60.0 6.25
Acetate, mmol/L 25.7 194 244 32.1 4.68
Propionate+Isobutyrate, mmol/L  15.0 144 125 153 281
Butyrate, mmol/L 5.77° 476> 8.77* 4.72° 0.76
Valerate, mmol/L 1.15 036 075 53 236
Protozoa count (10%) 70.0? 67.0° 54.0 652 3.55

abMeans in each row with different superscripts were statistically different
(P>0.05).

Key Words: goat kids, chromium-methionine, ruminal VFA

M391  Effect of feeding tannin-containing pine bark on per-
formance, parasite load and blood metabolites in goats. E. A.
Wilson*!, S. Solaiman', B. R. Min', N. Gurung', W. McElhenny!, and
J. Miller?, Tuskegee University, Tuskegee Institute, AL, *Louisiana
State University, Baton Rouge.

The objective of this study was to assess animal performance, para-
site load and blood parameters of goats fed condensed tannin (CT)-
containing pine bark (PB) diet. Pine bark is one of the abundant forest
by-products in Southern US and contains 11-13% CT on a DM basis.
Thirty-two Kiko-cross meat goats (Capra hircus; BW =28.0 + 1.0 kg)
were randomly assigned to 2 experimental diets: 1) 0% PB and 30%
wheat straw (WS) and 2) 30% PB and 0% WS. Grain mixes were fed
at 85% with the remaining 15% provided as bermudagrass hay. Ani-
mals were strategically dewormed and one half of each diet group was
inoculated with 5000 infective stage (L3) Haemonchus contortus larvae
(n = 8). Feed intake, refusals, and performance were monitored for 87
d. Blood samples were taken twice, once at the beginning and once at
the end of the experiment. Fecal egg counts (FEC) were determined
approximately every 2 wk. At the end of the experimental period, goats
were slaughtered and carcass characteristics were determined. Total
stomach worms were identified and counted. Overall, there were no
differences (P > 0.10) in DMI, animal performance and carcass char-
acteristics among diet groups or inoculation groups, but ADG (76.8 vs.
97 g/d), G:F (0.05 vs. 0.07), HCW (14.2 vs. 15.8 kg), and cold carcass
weight (13.3 vs. 14.8 kg) tended to increase (P =0.15 to 0.18) with PB
supplementation compared with WS diet within artificially inoculated
groups, respectively. The LM area was lower (P = 0.02) for inoculated
groups. Goats fed PB had greater (P = 0.001) blood urea nitrogen and
lower serum triglyceride and cholesterol (P = 0.03). Mean red blood
cells, hemoglobin, and hematocrit (packed cell volume) were greater
(P = 0.03) for goats fed PB diets. Mean FEC, coccidia counts, and
total worm counts were lower (P < 0.05) for goats that were fed PB
diet. The results indicated that ground PB as a feed ingredient has the
potential to decrease internal parasite infection, and worm burdens while
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improving animal performance by altering feed efficiency, especially
in parasitized goats.

Key Words: goats, internal parasites, pine bark

M392 Lamb performance feeding diets with different crude
protein level. P. Meda Alducin, J. Maldonado Jaquez, I. Tovar Luna,*
and J. Jaimes Jaimes, Universidad Autonoma Chapingo, URUZA, Ber-
mejillo, Mexico.

Thirty 6-mo old Dorset x Ramboullet lambs with 21.3 + 4.48 kg BW
were used to study the effect of CP level in the diet on feed intake, DM
digestibility, ADG, feed efficiency, and water intake during a 50 d feed-
ing period. Lambs were stratified by BW and randomly assigned to one
of 3 levels of CP in the diet (12, 14 or 16% with 2.59 Mcal ME/kg DM).
After the 50 d feeding period, digestibility of DM was determined with
5 lambs per treatment in metabolic cages. An economic balance was
performed including only the feed cost of the total diet consumed. Data
was analyzed as a completely randomized design of treatments using the
GLM procedure of SAS. No significant differences were detected in DM
intake among treatments neither during the pen feeding phase (3.8, 4.2,
and 4.2%; 88, 98, and 96 g/kg metabolic BW, respectively), nor when
fed in cages (3.1, 3.0, and 3.3%; 75, 76, and 82 g/kg metabolic BW,
respectively). Water intake was not affected (P > 0.05) by CP level in
both phases (pen: 3.21, 3.10, and 3.16 g water/g DM; metabolic cages:
3.22, 3.80, and 3.47 g water/g DM, respectively). Dry matter digest-
ibility was similar among CP levels (74, 72, and 74%, respectively).
Feed conversion (6.83, 6.67, and 5.33) and ADG (214, 291, and 276
g/anim/d) were not significantly different among CP levels. Results of
this study indicated that even though lambs fed the diets with 14 and
16% CP had numerically higher ADG, there were no differences among
CP levels for the variables studied. The economic balance showed that
lambs fed the 14% CP diet had the greatest return.

Key Words: lambs, crude protein

M393  Effect of copper and zinc on nutrient digestibility and
growth performance in goats. R. R. Rojo,* A. Z. M. Salem, J. F.
Vazquez, and B. Albarran, Centro Universitario UAEM Temascalte-
pec, Temascaltepec, Estado de México, México.

Copper (Cu) and zinc (Zn) are elements that have specific health
functions in animal production; they play an indispensable role in
physiological processes. In this study, a growth assay was conducted
to evaluate the addition of copper and zinc to a total mixed ration
(TMR) for improving of nutrient digestibility and performance of
goat. Sixteen Boer crossbred male goats were randomly assigned to the
following treatments (mg/kg DM): Cu-Zn (860.7-224.1); Cu (860.7);
Zn (224.1) and control (no added trace minerals). Data were analyzed
as a completely randomized design. Cu and Zn improved (P < 0.01)
DM, OM, CP and ADF digestibility. DMI (g/d) was not affected (P =
0.216) by the micro-minerals addition. Animals on Cu-Zn treatment
presented the highest (P < 0.01) ADG (g/d), Cu and Zn, with inter-
mediate values while the control group had the lowest response. Feed
conversion ratio was greater (P = 0.023) in the diet where Cu-Zn were
added. Ruminal pH was not affected by treatments (P = 0.435). Copper
and Zinc addition improved the nutrient digestibility and performance
of growing male goats.
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