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Triennial Reproduction Symposium: Symposium | — The Follicle and Oocyte

1 The dominant ovarian follicle. M. C. Lucy*, University of
Missouri, Columbia.

The dominant ovarian follicle (DF) occupies a central role in
reproductive biology. Essential functions of the DF are to nurture and
ultimately release the oocyte and to synthesize hormones that control
reproduction. The very fact that the DF does not undergo atresia makes
it unique among ovarian follicles. Considerable effort has been placed
on the study of DF recruitment (the development of a follicular cohort
from which the DF is selected) and selection (continued growth of
the DF and regression of the remaining members of the cohort).
Recruitment and selection may yield a single DF (e.g., cattle and
horses), a small number of co-dominant follicles (sheep) or a large
number of follicles that could be viewed as non-dominant (swine). The
mechanisms through which dominance is established or not established
(co-dominant and non-dominant scenarios) are of interest from a purely
scientific perspective but also are important to applied reproduction.
For example, overcoming dominance is the basis for superovulation
and failed dominance is the basis for multiple ovulations in otherwise
mono-ovulatory species (often viewed as undesirable). In most animals,
the DF is short-lived; existing long enough to allow for the final
maturation of the oocyte. An exception to this rule is found for cattle
that develop at least one non-ovulatory DF during the estrous cycle.
The end of dominance is triggered by the LH surge; an event initiated
by the mature DF. The LH surge redirects the DF toward its ultimate
demise (luteinization, ovulation, and differentiation into the corpus
luteum). Maturation of the DF and initiation of the LH surge, which
are eloquently timed in the natural setting, have proved cumbersome to
manage pharmacologically. Treatments that are designed to extend the
period of dominance, induce luteal regression and (or) cause ovulation
may fail because the DF does not intrinsically control its developmental
program. The metabolic status of an animal impinges on the DF as
well and this relationship links nutrition and reproduction together.
Future work on the DF will clarify the mechanisms that control DF
growth and development in farm animals.
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2 Oocyte cytoplasmic maturation: A key mediator of both oocyte
and embryo developmental competence. A. Watson*!2, 1The
University of Western Ontario, London, Ontario, Canada, *Children’s
Health Research Institute, London, Ontario, Canada.

Efforts have intensified to successfully mature, and inseminate oocytes
in vitro and then culture ensuing embryos to transferable stages from a
large number of mammalian species. Success varies but generally even
for the most successful species it is only possible to obtain a maximum
of a 40-50% development of zygotes to the blastocyst stage. Reduced
oocyte developmental competence is suggested as a primary reason for
the reduced potential of in vitro produced embryos. The vast majority
of'in vitro matured oocytes are meiotically competent however many do
not attain an optimal oocyte diameter before insemination. Variations
in oocyte in vitro maturation media can influence embryo development,
blastocyst cell number and apoptosis. In addition studies have indicated
that cytoplasmic donation from so-called competent to incompetent
oocytes can improve developmental outcomes. Oocyte cytoplasmic
maturation includes those events that instill upon the oocyte a capacity
to complete nuclear maturation, insemination, early embryogenesis and
thus provide a foundation for implantation, initiation of pregnancy and
normal fetal development. Although we can define oocyte cytoplasmic
maturation we are only now beginning to understand the molecular
steps that underlie this process. In general terms oocyte cytoplasmic
maturation involves the accumulation of mRNAs, proteins, substrates
and nutrients that are required to achieve the oocyte developmental
competence that fosters embryonic developmental competence. Both
immediate and longer term effects of oocyte cytoplasmic maturation
will be discussed including influences on cumulus cell-oocyte
communication, cumulus cell expansion, insemination and oogenetic
control of zygote development to the blastocyst stage. Collectively
we are beginning to specify oocyte cytoplasmic maturation and
eventually a coherent understanding of this critical event in oocyte
biology will emerge.
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3 Regulation of oocyte meiotic maturation. F. J. Richard*,
Université Laval, Québec, QC, Canada.

Mammalian oocytes are arrested at prophase of the first meiotic
division before induction of maturation by the preovulatory luteinizing
hormone surge. In vitro, oocyte maturation occurs spontaneously.
The first meiotic arrest is characterized by a large nucleus called the
germinal vesicle. One important signalling molecule for resumption
of meiosis is cAMP. High levels of cAMP block spontaneous meiotic
resumption. Research investigating the regulation of oocyte cAMP
has led to the discovery of new receptors, G proteins, cyclases and
phosphodiesterases. Leydig insulin-like 3 (INSL3), a polypeptide
growth factor of the insulin family, is expressed in theca cells. INSL3
activates LGR-8 (leucine-rich repeat-containing G protein-coupled
receptor 8) which is expressed in the oocyte. LGR-8 is coupled
to the inhibitory G protein, thus leading to a decrease in cAMP
production. Treatment with INSL3 initiates meiotic progression
of oocytes in preovulatory follicles, demonstrating the importance
of cAMP management for meiotic resumption. Furthermore, micro-

injection of an anti-Gs protein into mouse oocytes resulted in meiotic
resumption, suggesting that meiotic arrest of the oocyte was dependent
on Gs activity. The orphan Gs-linked receptor GPR3 is expressed in
the oocyte. The oocytes of null-GPR3 mice resume meiosis when still
in their follicles, suggesting that GPR3 is involved in the control of
cAMP production, and thus meiotic maturation. Cyclic nucleotides
are synthesized by cyclases and degraded by phosphodiesterases.
Mouse and rat oocytes express isoform 3 of adenylyl cyclase. In the
mouse, the null mutation results in approximately 50% of the oocytes
resuming meiosis, demonstrating the importance of the synthesis of
cAMP in controlling nuclear maturation. The null mutation of the
major PDE expressed in mouse oocytes (PDE3A) results in female
sterility due to ovulation of GV-arrested oocytes that cannot be
fertilized. Maintenance of meiotic arrest is explained by constitutive
cAMP signalling associated with undetectable cAMP-PDE activity.
Collectively, these results are starting to illuminate the key players
involved in the control of oocyte cAMP and thus, nuclear maturation.

Key Words: Oocyte, Maturation, cAMP

Triennial Reproduction Symposium: The USDA-NRI in Reproduction —
Relevance to Production Agriculture

4 The National Research Initiative (NRI) competitive grants
program in animal reproduction: Changes in priorities and scope
relevant to U.S. animal agriculture. M. A. Mirando*, Cooperative
State Research, Education, and Extension Service, United States
Department of Agriculture, Washington, DC.

The NRI is the USDA’s major competitive grants program and is
administered by the Cooperative State Research, Education, and
Extension Service (CSREES). The NRI was authorized by the U.S.
Congress in the 1990 Farm Bill at a funding level of $500 million;
however, the maximal NRI appropriation was $181.17 million in fiscal
year (FY) 2006. Across all programs, the NRI is mandated to use 30%
of'its funding to support mission-linked research. Since its inception in
1991, the NRI has funded competitive grants in the discipline of animal
reproduction. Before 2004, the Animal Reproduction Program funded
a broad range of projects encompassing almost every sub-discipline
in reproductive biology of farm animals, including aquatic species
important to the aquaculture industry and laboratory animals. During
FY 2004, the NRI Animal Reproduction Program narrowed the focus
of its funding priorities to five issue-based topics in an effort to make
greater measurable improvements in a few high impact areas over the
next 10 years. Funding priorities were narrowed further in FY 2006 to
three sub-disciplines based, in part, on recommendations that emerged
from a stakeholder workshop conducted by CSREES in August, 2004.
In FY 2003, Congress authorized expenditure of up to 20% of funds
appropriated to the NRI to support projects that integrate at least two
of the three functions of research, education, and extension-outreach.
In FY 2004, the Animal Reproduction Program included a funding
priority for integrated projects focused primarily on infertility in dairy
cattle. The program funded its first integrated project in FY 2005.
During FY 2002, increased emphasis on justification for use of model
systems (e.g., laboratory animals and in vitro systems) was included
in the NRI Request for Applications (RFA). In FY 2006, applications
proposing to primarily utilize nonagricultural animal models were
excluded from the program. Currently, all proposed studies must be
thoroughly justified in terms of relevance to U.S. animal agriculture and
relevance to program priorities identified within the RFA.

Key Words: Reproduction, Grants, Funding
2

5 Aresearcher’s perceptions of USDA funding in reproduction.
J. J. Reeves*, Washington State University, Pullman.

Through the 1970’s, NIH was the only source of federal competitive
research funding for Animal Scientists in reproduction. This required
couching domestic animals as models for basic research on human
reproduction. The first USDA Competitive Research Grants Program
was initiated in 1978 under the auspices of the Competitive Research
Grants Office. Again, Animal Scientists could only get funds for
research in reproduction through the Animal Health Special Grants
Program, which began in 1980. Dedicated funding for animal
reproduction did not start until 1985 and was available primarily in the
reproductive efficiency and physiology areas of the Animal Science
Program. Funding for individual grants and duration of funding were
similar between NIH and USDA, typically in the range of 3 years
with total direct costs of $150,000. USDA funding in reproduction
permitted directing research more toward the animal industry and
less toward human reproductive problems or animal health problems.
The names of these programs have changed over time, the National
Research Initiative (NRI) Competitive Grants Program started in
1991 with a program in Animal Reproduction. Successful funding
of individual grants has been based on an industry problem with a
sound hypothesis and basic technology. The USDA review system has
been based on external (ad hoc) reviewers as well as a primary and a
secondary panelist reviewer. This review system may drop the external
reviewers. USDA did not change the award size for individual
grants until 2001 when it gradually increased through 2003. It then
markedly increased individual grants in 2004 to a funding level of
$300,000-$500,000 over 3 to 4 years. This is good in some respects
but results in funding many fewer grants. Policies based on funding
the best designed and presented proposals in priority areas should
continue. The number of grants funded per year is approaching a low
critical number, with an average of only 10 new grants funded per year.
At the present funding level it will be difficult for even the best scientist
to sustain a research career based only on USDA funding.

Key Words: USDA, Grants, Reproduction
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6 National Research Initiative (NRI) in reproduction: Challenges
for success. W. W. Thatcher*, University of Florida, Gainesville.

Program managers developed a dynamic system for the NRI to receive
scientific inputs on priorities for research to reduce infertility and
improve reproductive management (e.g., http://www.biolreprod.org/
cgi/rapidpdf/biolreprod.105.048686v1) including strengthening
programs and training. The reduction in funded grants at an increased
rate per grant reflects the need for congressional infusion of funds to
the NRI. Presently, panels are still able to identify excellent and very
good proposals. Should this NRI funding strategy continue, or should
award level be fixed with the RFA, precluding panel mandated budget
cuts? Should there be bi—annual submission deadlines and possible two
tier funding levels? The increased percent of applied research grants
reflects the importance of transition research to shareholders. Does
the single panel review process accommodate both basic and applied
proposals? Partnerships between NRI and commercial enterprises
should be developed for developmental application of research results.

Does the EPSCoR strengthening program really meet the USDA
mandate to implement a competitive grants program of priority mission
areas? An alternative would be joint regional grants of excellence that
have both synergistic and strengthening effects. Should panel service
be limited so re—submitted proposals are considered by an independent
set of agricultural oriented reviewers or should panelist turnover be
reduced to sustain evaluation criteria? Innovative joint funding with the
NIH/NRI, to incorporate large animal models for human biomedical
relevance, should be applied to a multiplicity of areas (i.e., Table 1 in
http://www.adsbm.msu.edu/whitepaper.html) without compromising
support to the NRI agricultural enterprise. Basic research needs a
visionary focus on areas of need. Investigator teams should strive
towards shortening the interval from a “biological observation” to
implementation in “food production systems”. Such successes become
the focus for an aggressive joint education effort of Congress by
universities, commercial entities, scientific societies, stakeholders, and
the public for congressional support of the NRI.

Key Words: NRI, Grants, Congress

Triennial Reproduction Symposium: Concurrent Techniques Sections —
Molecular Techniques and Statistics

7 RNA interference: a new approach to in vivo study of gene
function. R. V. Anthony* and J. D. Cantlon, Colorado State University,
Fort Collins.

Definition of hormone function was classically accomplished by
ablation-replacement studies. However, as our knowledge of the
complexity of hormones and growth factors has grown, it has become
increasingly difficult to clearly define the necessity and function of
many of the hormones, growth factors and regulatory proteins under
investigation. The use of homologous recombination within mouse
embryonic stem cell lines allows functional gene ablation, and has
been used extensively during the past 15 years to define specific gene
function. The use of similar methodologies in livestock species has yet
to yield an efficient approach. In contrast, the parallel development of
our understanding of naturally occurring RNA interference with the
development of efficient virus-based vectors for gene transfer holds
great potential for effectively “knocking down” specific gene function.
Short-hairpin (sh) RNA-encoding cassettes, typically consisting
of inverted repeats separated by a loop sequence, followed by a
short poly(T) string to signal transcription termination, are inserted
downstream of a RNA polymerase III promoter within the viral-vector
of choice. Several virus vectors are useful for delivery of shRNA
expression cassettes, each with particular attributes. Both adenovirus
and lentivirus-derived vectors provide a high rate of infectivity in
most mammalian cell types, with lentiviral vectors allowing stable
integration into the host genome if the study of long-term effects
is needed. Upon transcription a shRNA is generated and the loop
is recognized by the processing enzyme Dicer, generating “guide”
sequences. Guide sequences are incorporated into the RNA-induced
silencing complex (RISC), which targets mRNA for degradation if
recognized by the guide sequence. For each mRNA of interest, design
and testing of a number of shRNA, along with adequate controls, are
required to identify the most efficient construct before proceeding
to in vivo use. This technology, which has been used effectively
in rodents, may become the method of choice for defining gene
function in livestock.

Key Words: RNA interference, sSiRNA, Viral-mediated infection
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8 Interpretation of microarray data: Trudging out of the abyss
towards elucidation of biological significance. G. W. Smith*!, G. J.
M. Rosal, P. M. Coussens', R. Halgren!, A. C. O. Evans?, M. Mihm?,
P. Lonergan?, and J. J. Ireland!, 'Michigan State University, East
Lansing, 2University College Dublin, Dublin, Ireland, 3University
of Glasgow, Glasgow, UK.

The recent development of tools for expression profiling in livestock
has availed reproductive biologists new opportunities to examine global
changes in gene expression during key developmental timepoints,
in response to hormonal treatments, and as a tool for phenotyping
or predicting developmental potential. Such experiments often yield
lists of tens to hundreds to thousands of regulated genes/transcripts
of interest. Some argue such technological advances signal a move
from hypothesis driven research to descriptive discovery research and
information overload at the expense of biological significance. One
can easily spend hours and hours staring into the abyss, wondering
if results are real and what they mean. Microarrays can be more
than a high throughput and expensive screening tool. Many factors
contribute to success of expression profiling experiments and yield of
interpretable data including nature of the hypothesis/objective of study,
platform, complexity of tissue of interest, experimental design and
incorporation of best available strategies for data processing, analysis,
and interpretation. Beyond mere assessment of significant differences
in transcript abundance between tissue A and B, current experimental
and statistical approaches for microarray data provide opportunities
for studying variation in transcriptional activity across multiple
experimental groups and time points, for building classification models
for use in diagnosis and outcome prediction, and for clustering genes
and subjects to study gene pathways and networks and to unravel/search
for hidden patterns, respectively. Although challenging due to limited
annotation/ontology classification for a large proportion of genes in
livestock species, functional categories of co-regulated genes and gene
pathways can be mined, and hypotheses about common regulatory
elements/functional significance formulated. We have applied cDNA
microarray technology to studies of follicular growth, oocyte quality
and the periovulatory period in cattle. Strategies to facilitate analysis
and interpretation of microarray data will be discussed, using select
examples from our data sets and other sources.



9 Statistical power calculations. R. Lenth*, University of lowa,
lTowa City.

The talk will focus on how to do meaningful power calculations
and sample-size determination for common study designs. There are
important guiding principles: (1) Certain types of retrospective power
calculations should be avoided, as they add no new information to
an analysis. (2) Effect size should be specified on the actual scale of
measurement, not on a standardized scale. (3)

Rarely can a definitive study be done without first doing a pilot
study. Sample-size guidelines for pilot studies will also be briefly
discussed. Finally, I will present some examples, using Java
applets that I have developed and that are available on the web at
http://www.stat.uiowa.edu/~rlenth/Power/.

Key Words: Statistical power, Sample size

10 Procedures for statistical treatment of binomial and categorical
data. R. Quaas*, Cornell University, Ithaca, NY.

The analysis of discrete observations has always presented problems
with a variety of methods of varying complexity but typically none
simple. Unless, that is, one ignores the categorical nature of the data
and does a usual analysis of variance. Surprisingly this often does quite
well yielding “p values” quite similar to more appropriate methods, e.g.
logistic regression for binomial data. If one is interested in estimates,
however, these may be more interpretable using an appropriate non-
linear method. Currently there is readily available software for the
analyses. A series of case studies will be presented.

Key Words: Categorical data, Binomial data

Triennial Reproduction Symposium: Symposium Il — Reproductive Immunology

11 Regulation of immune cells in the uterus during pregnancy in
ruminants. P.J. Hansen®, University of Florida, Gainesville.

Pregnancy results in a change in number and function of immune
cells in utero that potentially affect fetal survival and uterine defense
mechanisms postpartum. These changes are driven by local signals
from the conceptus as well as from hormonal changes mediated by
the placenta or maternal system. In sheep, for example, macrophages
accumulate in the uterine endometrium during pregnancy. Use of a
unilaterally-pregnant model, in which pregnancy is surgically confined
to one uterine horn, has revealed that accumulation is due to both
systemic signals (numbers of cells in the non-pregnant uterine horn
of the unilaterally-pregnant ewe higher than amounts in uteri of
non-pregnant ewes) and locally-produced signals (number of cells
in the uterus of unilaterally-ligated ewes higher in the pregnant horn
than in the non-pregnant horn). Gamma-delta T cells also accumulate in
uterine epithelium during pregnancy as a result of unidentified systemic
signals. These cells may participate in growth of the conceptus,
immunosuppression, or placental detachment at parturition. One of the
key regulators of uterine immune function is progesterone. In sheep,
progesterone can block tissue graft rejection in utero when injected
to achieve concentrations too low to directly inhibit lymphocyte
proliferation. Progesterone probably inhibits uterine immune responses
in sheep indirectly by inducing secretion of a member of the serine
proteinase inhibitor family called uterine serpin from the endometrial
epithelium. Uterine serpin can block lymphocyte proliferation in vitro
in sheep and natural killer cell mediated abortion in vivo in mice.
Uterine serpin is also present in cattle, goats and pigs but its role
in immune function in these species has not been documented. The
relevance of changes in uterine immune function to the reproductive
and immune status of ruminants has not been established. There is little
evidence for immunological causes of pregnancy loss (except for cloned
fetuses) but the downregulation of uterine immune function during
pregnancy is likely to lead to a postpartum uterus with compromised
capacity for preventing establishment of infectious disease.

Key Words: Pregnancy, Ruminants, Immunology

12 Why is the fetal allograft not rejected? C.J. Davies*, Washington
State University, Pullman.

In viviparous species the fetus must be protected from a potentially
hostile maternal immune system. The major histocompatibility complex
(MHC) is a genetic region that encodes MHC class I (MHC-I) and class
IT (MHC-1I) proteins, which present peptide antigens to T lymphocytes
and induce graft rejection. MHC-II proteins are only expressed on
professional antigen presenting cells. However, classical MHC-I
proteins are expressed on all nucleated somatic cells. Protection of the
fetus from immune-mediated rejection involves down-regulation of
classical MHC-I antigen expression on trophoblast cells, which form
the external epithelial layer of the placenta, and maintenance of an
immunologically favorable, immunosuppressive, environment in the
uterus. Normally, bovine trophoblast cells do not express MHC-I
antigens prior to day 120 of pregnancy. However, third trimester
trophoblast cells in the interplacentomal and arcade regions of the
placenta express both classical MHC-I proteins, that could potentially
induce fetal rejection, and non-classical MHC-I proteins. A human non-
classical MHC-I antigen, HLA-G, is an important immunoregulatory
factor required for maintenance of pregnancy. In cattle, third trimester
MHC-I expression has no adverse effects and probably contributes
to placental separation at parturition. However, somatic cell nuclear
transfer (SCNT) fetuses, the majority of which are aborted between
days 30 and 90 of pregnancy, had trophoblast cell expression of MHC-I
antigens prior to day 34 of pregnancy. In conjunction with increased
trophoblast MHC-I expression, SCNT pregnancies exhibited a marked
increase in the number of stromal lymphocytes in the uteri of surrogate
dams. A retrospective study found that SCNT pregnancies established
using MHC-I homozygous cell lines, where the immunological barrier
is greatly reduced, had significantly improved fetal survival from day
28 to term (51% survival for MHC-I homozygous and 5% for MHC-I
heterozygous SCNT fetuses). Consequently, it appears that the high
rate of fetal mortality in SCNT pregnancies is due, at least in part,
to inappropriate expression of trophoblast MHC-I antigens and
immune-mediated placental rejection.

Key Words: Abortion, Immunology, Bovine
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13 Seminal plasma signalling in the female reproductive tract. S.
A. Robertson*, The University of Adelaide, Adelaide SA, Australia.

Providing sperm for conception is generally thought to be the sole
male contribution to pregnancy. But this view is now outdated — as well
as sperm, semen contains potent signalling molecules that influence
female reproductive physiology to improve the chances of pregnancy
success. Cytokines and prostaglandins secreted by seminal vesicle
and prostate glands bind to receptors on target cells in the female
reproductive tract, activating changes in gene expression leading to
modifications in the cellular composition, structure and function of
the cervix and uterus. The consequences are increased sperm survival,
‘conditioning’ of the female immune response to tolerate the conceptus,
and molecular and cellular changes in the endometrium that facilitate
embryo development and implantation. Male-female tract signalling
occurs in rodents, livestock animals and all other mammals so far
studied including humans. The key active factors in seminal plasma
are identified as members of the transforming growth factor-§ family.

Experiments in rodents show that disruption of seminal plasma priming
causes fetal growth retardation and changes in placental structure, with
long-term consequences for growth of the neonate. Recent studies
indicate a similar function for seminal plasma in the pig. In gilts,
seminal plasma elicits an endometrial response with recruitment of
inflammatory leukocytes and induction of pro-inflammatory cytokines
and cyclo-oxygenase-2. The consequences persist through the pre-
implantation period with altered leukocyte populations and cytokine
parameters seen for at least 9 days. Exposure to semen also alters the
dynamics in pre-implantation embryo development with an increase
in the number of embryos and in their viability. Furthermore seminal
plasma influences the timing of ovulation, corpus luteum development
and progesterone synthesis. A better understanding of seminal plasma
signalling may lead to new treatment products and management
protocols to ensure maximal fertility and reduce embryo mortality
in livestock animals.

Key Words: Seminal plasma, Cytokines, Pregnancy

Dairy Foods: Advances in Cultured Foods

14 Historical overview of lactic cultures. R. Sellars*, R. L. Sellars
and Associates, Waukesha, WI.

A historic overview of the culture problems in the cheese industry that
initiated the need for lactic culture research will be briefly presented.
This led to the first commercialization of lactic acid producing starter-
cultures used by the European and North American cheese industries.
Interactions between the commercial starter houses, academia, and
the cheese industry that led to the development of the current service
oriented industry will be highlighted. The search for suitable cultures,
protective media, plant sanitation procedures and starter rooms that
reduce bacteriophage infections will also be discussed. The most
important commercial milestones of starter-culture developments by
commercial companies from 1878 to present and the strategies to
produce flavorful, consistent hard cheeses will also be presented.

Key Words: Lactic culture, Cheese, Starter

15 Non-starter lactic acid bacteria. T. M. Cogan* and T. P. Beresford,
Moorepark Food Research Centre Teagasc, Fermoy, Ireland.

In cultured dairy products, non-starter lactic acid bacteria (NSLAB) are
only important in ripening and ripened cheeses. They mainly comprise
facultatively homofermentative lactobacilli, e.g., Lactobacillus casei,
Lb. paracasei, Lb. curvatus and Lb. plantarum, although pediococci
and enterococci are found in lower numbers in some cheeses. Some
obligate heterofermentative species, e.g., Lb. brevis are occasionally
found. During ripening the NSLAB grow from low numbers of c. 10*to
108 cfu/g over several weeks or months depending on the cheese and
its ripening temperature. NSLAB require an energy source for growth
but lactose has been metabolised completely to lactate by the time
exponential growth of NSLAB occurs. Citrate, arginine, sugars in
lysed starter cells and in the milk fat globule membrane have been
suggested as energy sources in cheese. The chromosome of at least
one strain has been completely sequenced. Generally it is believed that
their source is post pasteurisation contamination from equipment and
air. However, many strains resist pasteurisation implying that raw milk
is also a major source. The effect of NSLAB on cheese flavour has

J. Anim. Sci. Vol. 84, Suppl. 1/J. Dairy Sci. Vol. 89, Suppl. 1

been studied for over 120 years with variable results. More recent
studies have generally shown a positive effect of selected strains on
cheese flavour formation. During ripening, they are responsible for
converting L lactate to D lactate and cause development of white spots
on aged Cheddar cheese due to calcium-D-lactate formation. Many
NSLAB metabolise citrate to formate and acetoin; they also metabolise
and amino acids, especially methionine to potent S containing flavour
compounds like methanethiol and its degradation compounds, as well
as various S containing esters. These and other aspects of NSLAB will
be discussed in the presentation.

Key Words: NSLAB, Cheese, Lactobacilli

16 Insights from genomic studies on dairy lactic acid bacteria. J.
L. Steele*, University of Wisconsin, Madison.

The genome of lactic acid bacteria (LAB) contains both plasmid and
chromosomal DNA. The characterization of plasmids in lactic acid
bacteria has been an ongoing area of study for the past thirty years.
Characterization of LAB chromosomes begun in the early 1970s,
however the most exciting developments in LAB genomics are
now being fueled by nucleotide sequence information for complete
chromosomes. Currently, the genome sequence is known or is being
determined for more than twenty LAB. The value of genome sequence
information for dairy-related LAB cannot be overstated. The availability
of genomic sequences allows researchers to rapidly ascertain the
genetic potential of an organism. For example, investigations into the
proteolytic enzyme system of Lactobacillus helveticus CNRZ32 over
a twelve year period had resulted in the identification of twelve
genes encoding components of this system. However, within three
months of obtaining a draft genome sequence of this organism, an
additional thirteen genes encoding proteolytic enzymes were identified.
Additionally, the availability of multiple genome sequences within
a species allows for the study of strain specific traits. For example,
a comparison of the complete genome sequence of two strains of
Lactobacillus delbrueckii subsp. bulgaricus identified regions involved
in bacteriophage resistance, a trait known to vary from strain to strain.
The availability of genome sequences also allows studies to follow



global gene regulation via DNA microarrays. A major strength of
this technology is that it provides a non-biased global view of an
organism’s transcriptional response to an environment of interest. This
unbiased holistic view consistently yields unexpected observations
that ultimately lead to the identification of genes with critical functions
in the physiological system of interest. An example of this outcome
was the identification of expression of a pathway for the utilization
of serine-phosphate during growth of Lb. helveticus CNRZ32 in
milk. Access to genomic information has provided researchers with
unprecedented power to elucidate mechanisms by which LAB have
adapted to milk and cheese environments.

Key Words: Genomics, Lactic acid bacteria, Sequence

17 Engineering culture attributes. J. Broadbent*, Utah State
University, Logan.

Metabolic engineering of cells is founded upon the power to establish
cellular and molecular functions via DNA manipulation. Today, the
ability to genetically manipulate or ‘engineer’ animals, plants, and
microorganisms to manufacture, modify, or improve products or
processes has blossomed into a multibillion dollar enterprise that
has revolutionized the pharmaceutical, chemical, and agricultural
industries. Many of the most exciting and successful applications
involve microbial products. While use of recombinant DNA (rDNA)-
derived microbial products in agricultural and food systems is
commonplace, a similar situation does not apply to the use of live,
rDNA-containing microbial cells. When we consider potential
applications for genetically modified dairy cultures, it is important to
recognize a few basic principles: 1) dairy starter technology can be
traced to the late 19th century, and their long history of safe application
in human food provides dairy starter bacteria with GRAS status; 2)
existing knowledge of starter genetics and physiology has already
identified clear strategies to improve the industrial performance of these
cells; and 3) in some cases, these improvements can be effected by
means other than rDNA technology. Examples of genetic improvements
that satisfy these criteria and have already been implemented by
industry involve introduction of phage-resistance plasmids and the
selection for enhanced diacetyl production in lactococci. Moreover,
rDNA experiments with starter bacteria in research laboratories has
fueled important advancements in culture technology. This is because
rDNA methods permit construction of isogenic cells that differ from
their wild-type strain only by the action of a single polypeptide. By
comparing the wild-type culture to its isogenic derivative, the role of
that polypeptide in a particular process can often be unequivocally
established. From this knowledge, dairy technologists can utilize strain
selection or screening methods to identify starter bacteria that already
possess the trait of interest.

Key Words: Lactic acid bacteria, Starter culture

18 Use of bacteriophage peptides as vectors or blockers to
receptors on lactic cell membranes. C. Hicks*, University of
Kentucky, Lexington.

Bacteriophage (phage) peptides hydrolyzed (.01% ficin at 31°C) from
Lactococcus lactis ssp lactis c2 phage were tested to determine their
effectiveness in blocking c2 phage from attacking L. lactis C2 host.
Initial results showed that c2 peptides had only a minor inhibitory
affect on culture growth. Heat treatments =111°C were effective in

killing any contaminating c2 phage that were present in the purified
peptides without affecting peptide activity. Extended cell growth times
were observed when c2 phage peptides (2.5%) were added to growth
medium (M17) where the culture was infected with ¢2 phage (102, 10*
and 108 pfu/ml). When phage infections were at 10? pfu/ml, L. lactis
C2 culture could grow to the stationary phase when 2.5% c2 phage
peptide was present. When L. lactisC2 culture was grown in 2% c2
phage peptide and used to inoculate milk which was infected with 103
pfu/ml of ¢2 phage, acid developed faster than when the culture was
added to milk containing 2% c2 peptide. Although some protection
was observed when c2 peptide was added directly to the cheese milk,
c2 peptide was most effective when added to the culture medium. In
other experiments peptides were prepared from L. plantarum yit0068
phage and L. Lactis ssp lactis ml3 phage. These peptides were tested
with L. plantarum and L. lactis C2 hosts that were infected with their
specific phage. Growth times of L. plantarum were extended up to 25%
as peptide (yit0068) concentration increased in the growth medium.
When L. plantarum was grown in medium containing 4% yit0068
peptide and infected with 10? pfu/ml (yit0068 phage), the culture
reached the stationary phase without lysing . Peptides derived from ml3
and yit0068 phage inhibited L. lactis C2 culture growth and did not
inhibit phage proliferation equal to the c2 phage peptides.

Key Words: Bacteriophage, Culture, Cheese

19 Media development for selective enumeration of lactic acid
bacteria. N. P. Shah*, Victoria University, Melbourne, Victoria,
Australia.

Because of the potential health benefits, probiotic organisms such
as Lactobacillus acidophilus, Bifidobacterium spp., and L. casei are
increasingly incorporated into dairy foods. Viability of probiotic
bacteria is important in order to provide health benefits. In order to
assess viability and survival of probiotic bacteria, it is important to
have a working method for selective enumeration of these probiotic
organisms. Several media for selective enumeration of L. acidophilus,
Bifidobacterium spp., and L. casei have previously been proposed.
However, most of these methods are based on pure cultures of these
organisms and may not be suitable for selective enumeration of
probiotic organisms in the presence of other probiotic organisms
and yogurt culture organisms (Streptococcus thermophilus and
Lactobacillus delbrueckii ssp. bulgaricus). Further, differences
exist among the strains of the same species with respect to sugar
fermentation characteristics and tolerance of low pH, and bile. A
selective medium L. casei (LC) agar has been developed by Ravula
and Shah for enumeration of L. casei populations from commercial
yogurts and fermented milk drinks. MRS-salicin or MRS-sorbitol agar
can be used for selective enumeration of L. acidophilus provided L.
casei is not added into the product. However, if L. casei is added to
the product, then MRS-sorbitol agar or MRS-salicin agar can be used
to obtain counts of L. acidophilus and L. casei, and LC agar can be
used to obtain a total count of L. casei. The counts of L. casei can be
subtracted from the total population of L. acidophilus and L. casei
enumerated using MRS-salicin or MRS-sorbitol agar. Bifidobacterium
can be enumerated on MRS-NNLP agar.

Key Words: Probiotic, Media development
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20 Probiotics and health: Their potential role in modulation
of immune function. Z. Ustunol®, Michigan State University,
East Lansing.

About a century ago, Metchnikoff wrote in his book ‘The Prologantion
of Life’ that consumption of fermented dairy products by lactic
acid bacteria provided in improved health and longer life. Today,
an increasing number of health foods, functional foods as well as
pharmaceutical preparations are promoted with health claims based
on the probiotic characteristic of some of these bacteria. It is widely
accepted that the gastrointestinal (GI) microflora play an important
role in the health of the host and possess immunomodulating capacity.
Probiotic ingestion is thought to alter the GI microflora by providing
bacterial cells to this ecosystem and have been suggested as potential
candidates for immune modulation. Various studies have been
conducted on the effect of probiotic bacteria on immune function.
However, most often interpretation of the findings has been inconclusive
or conflicting in the absence of clear mechanistic data. It is thought that
the mechanism by which probiotics influence the immune system
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may relate to their ability to differentially modulate expression of
cytokines and co-stimulatory molecules. More recently, probiotics have
been reported to modulate innate and acquired immune control and
contribute to a more finely tuned T helper 1 (Thl) and Th2 immune
responses. Activation of surface receptors designated as Toll-like
receptors (TLRs) by bacterial components, are believed to be key for
regulation of immune response and to mediate a link between innate
and adaptive immunity. Role of probiotics in the linking of innate
and adaptive immune function and their capacity to favor Th1 or Th2
immune responses may have significant implications for inflammatory
diseases. This presentation will focus on the most current information
on immune modulation by probiotic bacteria. Elucidation of the
mechanisms by which intestinal microorganisms, and ingested
probiotics modulate immune function may facilitate implementation
of therapeutic probiotic dairy products that are individually tailored
for immunoregulatory properties.

Key Words: Probiotics, Immune modulation, Th1, Th2, TLR
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M1 Parturient steroids and labor duration associate with dystocia
and stillbirth. J. L. Burton*!, P. S. D. Weber!, A. A. Bush!, L. Neuder!,
W. Raphael', R. J. Erskine!, J. Carrier?, and S. Godden?, 'Michigan
State University, East Lansing, *University of Minnesota, St. Paul.

Dystocia and stillbirth are important sources of economic loss for the
dairy industry. The goal of this study was to assess parturient steroids
and labor duration as potential risk factors for them. Close-up cows
from a Transition Management Facility in Western Wisconsin (n = 78)
and from a large dairy in Central Michigan (n = 50) were monitored
hourly to identify animals in labor (e.g. mucoid vaginal discharge, calf
limbs visible), which were moved into individual maternity pens for
videotaping of parturition and recording of calf birth weight (BW)
and status (alive, dead) and cow body condition score (BCS). In the
Wisconsin cows, calving ease score (CES; 1 = easy to 5 = very difficult)
was recorded and a venous blood sample collected within 1 h of
delivery for enzyme immunoassay of serum cortisol and progesterone.
In both herds, BCS and BW did not associate with calving difficulty. In
the Wisconsin cows, progesterone was lower (P < 0.05) in CES 5 cows
(378.8 +167.2) than in cows with CES 1-4 (mean 1085.6 + 18.0 pg/ml)
with little difference in cortisol, driving the cortisol:progesterone ratio
higher (P < 0.05) in the CES 5 cows. All calves from CES 4-5 cows
(n = 18) were born dead. In CES 1-3 cows, mean cortisol was higher
(P = 0.03) in animals delivering live (22,315 + 3,921 pg/ml; n = 31)
versus dead calves (14,347 + 2,488 pg/ml; n = 29). The same trend was
observed for progesterone (P = 0.11). In the Michigan cows presenting
with mucoid vaginal discharge, time to live assisted delivery was 212.2
+ 24.5 min and to dead assisted delivery was 293.1 + 24.1 min (P
< 0.05) but times to live assisted and unassisted deliveries did not
differ. Collectively, these preliminary results suggested that parturient
concentrations of cortisol and progesterone and labor duration are
potential risk factors for dystocia and stillbirth. Future studies will
determine if variations in serum steroids are linked to cervical dilation
and labor duration, which may underlie dystocia and (or) stillbirth.

Key Words: Calving ease, Parturition, Calf health

M2 The association between hoof lesions and milk production
in Ontario dairy cows. G. Cramer*!, K. Lissemore!, D. Kelton', C.
Guard?, and K. Leslie!, University of Guelph, Guelph, ON, Canada,
2Cornell University, Ithaca, NY.

Lameness in dairy cattle is one of the most important issues facing
the dairy industry in terms of both production costs and consumer
perception of animal welfare. The objective of this project was to
determine the association between infectious and non-infectious hoof
lesions and 305-day milk production in dairy cows. A convenience

sample of 5 hoof trimmers were trained and asked to record lesions
on a standardized form for all cows they trimmed in a herd. Individual
cow lesion data from 7300 cows in 173 herds were merged with dairy
herd improvement (DHI) production data. To determine the association
between individual lesions and milk production, the cow’s projected
and actual 305-day milk production were used as outcome variables
in a linear mixed model. All models included breed, lactation, days in
milk and hoof trimmer as fixed effects and herd as a random effect.
From all recorded individual hoof lesions, only deep sepsis had a
negative association with projected 305-day milk production (-1571
kg). The presence of white line separation (+302 kg), any non-infectious
lesion (+109 kg), and any hoof lesion (+73 kg) all had a significant
positive association with projected 305-day milk production. Similarly,
the presence of a sole ulcer (+204 kg), any non-infectious lesion (+120
kg) and any lesion (+ 101 kg) all had a significant positive association
with actual 305-day milk production. The positive association between
hoof lesions and small increases in cumulative milk yields shows that
cows with non-infectious lesions are genetically higher producing
cows. It is likely that the hypothesized negative effect of these
lesions on 305-day milk production is being masked by the higher
production potential of the affected cows. To quantify this negative
effect a more complex model using multiple individual test day
measurements is required.

Key Words: Lameness, Milk production, Hoof lesions

M3 The association between hoof lesions and culling risk in
Ontario dairy cows. G. Cramer*!, K. Lissemore!, D. Kelton!, C.
Guard?, and K. Leslie!, 'University of Guelph, Guelph, ON, Canada,
2Cornell University, Ithaca, NY.

There is widespread concern within the dairy industry about the
longevity of today’s dairy cow. Considering the high prevalence of
lameness it is surprising that the association between hoof lesions and
culling has not been widely evaluated. The objective of this project
was to determine the association between infectious and non-infectious
hoof lesions and culling risk in dairy cows. A convenience sample
of 5 hoof trimmers was trained and asked to record lesions on a
standardized form for all cows they trimmed in a herd. Individual cow
lesion data from 7610 cows in 173 herds were merged with dairy herd
improvement (DHI) culling data. Using a Cox proportional hazard
model, the association between individual lesions and culling risk was
determined. All models included 305-day milk, breed, lactation, days
in milk, linear score and hoof trimmer as fixed effects. Since cows are
clustered within herd, herd was accounted for using robust standard
errors. Additional disease information was unavailable for analysis.
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2888(38%) of cows were culled over a 20-month period. Median time
to culling from hoof trimming was 245 days. Cows identified as lame
by the hoof trimmer had a 30% increased culling risk. The presence of
any lesion significantly increased culling risk by 22%. However, this
was mainly due to the effect of non-infectious lesions such as white
line abscess, solar hemorrhage, white line separation and sole ulcers
as they increased culling risk 46%, 32%, 69% and 34% respectively.
None of the infectious lesions had a significant association with culling
risk. The addition of a housing variable to the model did not change
culling risks significantly. These results highlight the importance the
dairy industry should place on lameness and hoof lesion prevention.
Dairy producers cannot afford to ignore a problem that increases the
culling risk of high producing cows by 30-70%. Since the majority of
these lesions were found at a routine hoof trimming, there appears to
be a need for earlier detection and more effective therapy in addition
to ensuring proper housing and feeding.

Key Words: Lameness, Culling risk, Hoof lesions

M4 Effect of intrauterine infusion of ceftiofur on uterine health
and conception rate in dairy cows. K. N. Galvao*, L. F. Greco, J. M.
Vilela, and J. E. P. Santos, University of California, Tulare.

Objectives were to determine the effects of intrauterine infusion
of ceftiofur hydrochloride on uterine health and conception rate in
lactating cows. Holstein cows, 830, at 44 d in milk (DIM), were
blocked by parity, treatment of any illness in the first 44 DIM, and
treatment of acute puerperal metritis (PM) by intrauterine infusion of
2.5 g of oxytetracycline and, within each block, randomly assigned
to one of two treatments: IUIC, intrauterine infusion of 125 mg of
ceftiofur hydrochloride at 44 DIM; Control, no intrauterine infusion.
All cows received two injections of 25 mg of PGF2a 14 days apart, at
37 and 51 DIM, and cows not detected in estrus and inseminated 14
days after the second PGF2a were enrolled in a timed Al protocol
(d 65, 100 pug of GnRH; d 72, 25 mg of PGF2a; d 73, 1 mg of ECP;
d 75, timed AI). Body condition was scored in all cows at 44 DIM.
A subset of 206 cows had their vaginal mucus scored (0 = clear, 1 =
mucupurulent or purulent) on d 44, and had uterine fluid harvested on
d 51 for cytology and bacteriology. Pregnancy was diagnosed on d 38
after Al. Pregnancy data is available for 486 cows. The conception
rate was similar (P = 0.29) for the IUIC and Control groups (42.9
vs 47.2 %). Conception was greater (P = 0.05) for primiparous than
multiparous (49.7 vs 35.8%) and for cows that did not have PM (45.6
vs 43.8 %). When only cows that had PM were evaluated (n=146),
those infused with oxytetracycline early postpartum tended (P = 0.09)
to have greater conception rate than cows not infused (47.1 vs 28.0
%). The proportion of cows with positive uterine culture at 51 DIM
was similar (P = 0.26) between IUIC and controls (25.3 vs 32.4 %),
but IUIC decreased (P = 0.04) the proportion of cultures positive
for Archanobacterium pyogenes (1.0 vs 7.4 %). Cows with mucus
score 1 had greater (P < 0.05) proportion of A. pyogenes, Escherichia
coli and overall positive cultures. Intrauterine infusion of ceftiofur
hydrochloride reduced prevalence of infection by A. pyogenes, but did
not improve conception rate of dairy cows.

Key Words: Metritis, Uterine infusion, Dairy cow

MS Evaluation of high concentrations of non-esterified fatty acids
in plasma around parturition as a risk factor for occurrence of
subclinical ketosis. S. O. Juchem*, J. E. P. Santos, R. L. A. Cerri, E. J.
DePeters, and M. Villasefior, University of California, Davis.
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Data from two studies conducted in different dairy farms in the
Central Valley of California were compiled in order to investigate
the relationships between high plasma NEFA concentrations and the
incidence of sublcinical ketosis. Cows that had at least one plasma
sample with concentration of B-hydroxybutyrate (BHBA) above
1.4mMol/L during the first 4 wk of lactation were considered positive.
Data from 85 primiparous cows were obtained from study 1, while study
2 provided information from 175 primiparous (P) and 290 multiparous
(M) cows. Concentrations of plasma NEFA were categorized for P
(<0.50, 0.50 to 0.65, and >0.65 mMol of NEFA/L) and M cows (<0.46,
0.46 to 0.90 and >0.90 mMol of NEFA/L) according to concentrations
at the first week postpartum. The mean (0.834 and 0.819 mMol /L) and
median (0.749 and 0.754 mMol/L) concentrations of NEFA in plasma
at one week postpartum were similar for P cows across study 1 and 2,
respectively. Mean and median for M cows in study 2 were 0.865 and
0.787 mMol/L of NEFA, respectively. A logistic regression model
that included the effects of NEFA category and study was utilized,
while the two parity groups were analyzed separately. Concentration
of NEFA in the first week of lactation had a major impact (P < 0.01)
on the incidence of subclinical ketosis. Primiparous cows that had
concentrations of NEFA in plasma greater than 0.65 mMol/L (n=154)
at week 1 postpartum were 7.6 (OR) times more likely to experience
high plasma concentrations of BHBA during the first 28 d in milk than
herdmates in the < 0.50 mMol category group (n=47). Similar result
was observed for M (OR=5.0; P <0.01) cows. Incidence of subclinical
ketosis in the lower category group was 25.5 and 40.7%, for P and M,
respectively. Management and nutritional practices that can alleviate
the peak of NEFA could be a useful management tool to decrease the
incidence of subclinical ketosis in early lactation.

Key Words: Transition, Subclinical ketosis, Dairy cow

M6 Evaluation of clinical mastitis therapy used on commercial
dairy farms. K. J. Hohmann*, D. A. Rhoda, and P. L. Ruegg, University
of Wisconsin, Madison.

The objective of this study was to evaluate cow level clinical outcomes
of commercial intramammary treatments for clinical mastitis. Treatment
records from two commercial dairy farms (n = 2900 cows) were
assessed. Outcomes of the first case per cow per lactation (n = 1009)
were evaluated. Results of on farm cultures were used to assign
intramammary (IMM) treatments (50 mg pirlimycin, 125 mg ceftiofur,
62.5 mg ampicillin or no treatment). The 4 IMM treatments were used
in 8 separate protocols that varied by duration of treatment. Cases
classified as Gram positive (n = 557), no growth or Gram negative
(combined n = 391) were included in the analysis. Outcomes included
recurrence of mastitis in the cow within 14 days or 15 days after
treatment or no second case of mastitis. Somatic cell count response
was defined as test-day SCC <250,000 cells/mL during at least
1 of the 3 test dates subsequent to the mastitis case. Chi-square
analysis using Statistix vers. 8§ was used to assess the association
between intramammary treatment and clinical outcomes. The choice of
intramammary treatment was associated with recurrence (P < 0.001)
of mastitis caused by both Gram positive and negative pathogens.
Of Gram positive infections, no recurrence occurred in 44%, 34%
and 50% of cases treated with ampicillin, pirlimycin or ceftiofur,
respectively. Of Gram negative and no growth infections, no recurrence
occurred in 48%, 50%, 58% and 37% of cases treated with ampicillin,
pirlimycin, ceftiofur or no treatment, respectively. SCC response
was associated with treatment for Gram negative and no growth (P =
0.02) but not Gram positive infections (P = 0.24). Of Gram negative
infections, SCC responses were not identified for 34%, 30%, 47%



and 33% of cases treated with ampicillin, pirlimycin, ceftiofur or no
treatment, respectively. This data suggests there are differences between
common therapies used to treat clinical mastitis in dairy cows.

Key Words: Mastitis, Dairy cow, Treatment

M7 Use of producer-recorded health data in determining incidence
risks and relationships between health events and culling. J. B.
Cole!, A. H. Sanders*!, and J. S. Clay?, ' Animal Improvement Programs
Laboratory, Agricultural Research Service, USDA, Beltsville, MD,
2Dairy Records Management Systems, Raleigh, NC.

Studies of disease incidence among dairy cows have typically relied
on data collected in a research setting, or by veterinarians. Little use
has been made of producer-recorded data. The spread of computerized
on-farm recordkeeping has increased the opportunity to collect and
analyze these data. Dairy Records Management Systems (Raleigh,
NC) provided producer-recorded health data for 1834 herds from 1997
through 2003. Of 3.7 million event records, 34% were categorized as
health disorders (36 categories) and 59% as health maintenance or
management events. Disorder records were matched with records from
the national dairy database (DB) for lactations which began before
July 2002. Data from lactations 1 to 7 were used, and herd-years
were required to have at least 20 cows and 80% of records passing
edits for the DB. The resulting 43,489 lactations from 440 herds
(1244 herd-years) were combined with 135,659 lactation records of
herdmates. Milk fever during the first 7 DIM (MF), retained placenta
during the first 7 DIM (RP), metritis (MET), displaced abomasums
(DA), and ketosis (KET) were reported in 8, 5, 54, 41, and 23 percent
of herd-years, respectively. Cystic ovaries (CO), mastitis (MAST), and
foot/locomotion problems (LOCO) were reported in 65, 59, and 43
percent of herd-years. Lactational incidence risk (LIR) or incidence
density (ID) was calculated for herds reporting each disorder. Overall,
LIR was 2.9% for MF, 3.7% for RP, 9.8% for MET, 4.2% for DA, and
6.6% for KET; ID was 12.0% for CO, 13.4% for MAST, and 20.9%
for LOCO. In general, LIR and ID increased with increasing parity.
Risk of culling for mastitis was 2.76 times greater in lactations with
at least one reported MAST event. Culling for reproduction was
2.05 times greater in lactations with at least one RP, MET, or CO
event. These results suggest that producer-recorded health data can be
used to investigate disease incidence and relationships, and warrant
further research.

Key Words: Culling, Field data, Health

MS8 Effects of nutrition, weaning age and incidence of subclinical

mastitis on colostrum and milk quality of santa inés breed. S.
Fernandes, E. R. Siqueira, P. F. Domingues, E. V. Z. Stasieniuk,
L. S. Serrdo, and R. M. S. Emediato*, Sdo Paulo State University,
Botucatu, Sdo Paulo, Brazil.

Twenty nine multiparous Santa Inés ewes, all of them at the same
reproductive age, were submitted to four treatments in the last gestation
month and during lactation. A factorial delineation (two nutrition levels
and two weaning ages), was used as follows: treatment 1: corn silage
diet and weaning at the age of 45 days; treatment 2: corn silage plus
concentrate diet and weaning at the age of 45 days; treatment 3: corn
silage diet and weaning at the age of 70 days; treatment 4: corn silage
plus concentrate diet and weaning at the age of 70 days. Colostrum
samples were collected after parturition, 24 and 48 hours later, to
determine immunoglobulin concentration by Faey & Mc Kelvey (1965)
method. Milk samples were collected weekly, starting in the second

10

week after parturition to somatic cell count. It were analyzed both
in colostrum and milk, the contents of protein, fat, lactose and total
solids. There was diet effect (P<.05) for colostrum protein, fat and total
solids. The ewe group fed with corn silage plus concentrate presented
the lowest values of colostrum contents. For milk fat percentage the
higher result (P<.05) was obtained only for weaning at 70 versus
45 days of age (5.51 and 4.32 respectively). The milk chemical
composition was similar to the values obtained by other authors for
milk production breeds. Somatic cell count (1,535,138 cell/ml) did
not affect milk quality (5.26 % for lactose, 4.83 % for fat, 4.78 % for
protein and 16.03 % for total solids).

Key Words: Milk chemical composition, Immunoglobulin, Sheep

M9 Mastitis treatment practices on organic dairy herds. M. Pol
and P. L. Ruegg*, University of Wisconsin, Madison.

The objective of this project was to determine mastitis treatment
practices on organic dairy herds. Organic (ORG) dairy herds (n = 20)
were required to be certified organic for at least 3 yr. Data on treatment
practices were obtained during a farm visit using an 84-question survey
instrument. Half of ORG farmers reported using non-antimicrobial
products to improve udder health at dry-off. Three farms used three
different products, 4 farms used 2 products, and 2 farms used one
product to treat cows at dry-off. Ultrafiltered bovine whey products were
administered orally and parenterally on 5 farms. Other products used
by ORG farmers were vitamin supplements (oral, 2 farms), microbial
supplements (intramammary; 2 farms), vitamin C (intramammary;
2 farms), and aloe vera (oral; 2 farms). About 80% of the farmers
were satisfied or very satisfied and 20% were somewhat satisfied with
the products used at dry-off. Only one ORG farm reported the use of
antimicrobials to treat a few (1%) quarters at dry-off. No ORG farmer
reported using antimicrobials to treat clinical mastitis. Most organic
farms (n =19) reported using organic products to treat clinical mastitis.
Bovine whey products were administered orally or parenterally on 9
farms. Other products commonly used were garlic tincture (oral, in
vulva; 7 farms), aloe vera (oral, intramammary, parenteral, in vulva; 6
farms) and vitamin C (intramammary, parenteral; 5 farms). Compounds
used on 4 farms included aspirin (oral), homeopathy (oral, in vulva),
vitamins (oral), and vegetable oils (topical). Almost 74% of ORG
farmers using compounds to treat clinical mastitis were satisfied or
very satisfied with the product used while the rest was somewhat
dissatisfied. A variety of compounds are used for treatments of cows
at dry off or after a case of clinical mastitis. Numerous routes are
used to administer these compounds. Organic farmers should be
made aware that the use of intramammary aloe vera is prohibited
by FDA regulations.

Key Words: Organic farm, Mastitis, Treatment

M10 Age-specific prevalence of Mycoplasma spp. in the nares of

calves in the San Joaquin Valley, California. D. A. C. Bacon*!, J.
Reynolds!, R. R. Sakai!, and C. Collar?, 'University of California
- Veterinary Teaching and Research Center, Tulare, *University of
California Cooperative Extension, Hanford.

The objective of this study was to determine the weekly prevalence of
Mycoplasma in the nares of calves from the first to the eighth week of
life. Two dairy farms (A, B) and two calf ranches (C, D) with different
feeding practices were selected to participate in this study between
June and August 2005. Milk fed to the calves was available in the
form of milk replacer (calf ranch C), waste milk (pasteurized: farm
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A, not pasteurized: farm B) and a combination of milk replacer and
pasteurized waste milk (calf ranch D). All dairy operations were
located in the southern San Joaquin Valley and ranged in size from
500 to 4000 calves. Calves were housed in outdoor individual hutches.
Physical contact with neighbor calves was not allowed only in farm B.
Fifteen healthy Holstein calves less than five days old were randomly
selected on each farm/calf ranch for enrollment (farm B had only
fourteen calves). Only eight calves (13.6%) were male (from calf ranch
C). Three calves (5.1%) died during the study period. Alternate nostrils
were sampled with sterile cotton tipped swabs weekly for eight weeks.
Samples were immediately cooled after collection and processed at
the VMTRC - Milk Quality Laboratory (UC Davis - Tulare) in
the same day. The laboratory procedures to isolate Mycoplasma
followed National Mastitis Council recommendations. The bacterial
colonies from positive cultures were checked against seven strains
of Mycoplasma by fluorescent antibody. The weekly prevalence of
Mycoplasma spp. in the nares of the calves from week 1 to 8 was,
respectively: 1.7%, 10.3%, 35.1%, 60.7%, 73.2%, 83.9%, 89.3%
and 92.9%. Only three species of Mycoplasma were identified: M.
bovirhinis (77.7% of samples), M. bovis(12.4%) and M. alkalescens
(9.9%). M. bovirhinis was isolated in all operations while M. bovis
was isolated from calves on both dairies but not from either calf
ranch. M. alkalescens was only found in farm B. The results indicate
Mycoplasma spp. are prevalent in the nares of replacement calves on
these farms and that there may be farm-associated differences in the
distribution of the types of Mycoplasma between farms.

Key Words: Mycoplasma, Calves, Milk feeding management

M11 Effect of sampling protocol on plasma NEFA concentration.
A. E. Kulick*, R. R. Rastani, and R. R. Grummer, University of
Wisconsin, Madison.

The objective was to determine effect of sampling protocol on
plasma non-esterified fatty acid (NEFA) concentration. Plasma NEFA
concentration is often used as a tool to assess metabolic status of
dairy cows during the periparturient period. In experiment 1, 8 non-
lactating, non-gestating dairy cows were blood sampled (basal), moved
to an exercise lot for 15 min, returned to stanchions, and sampled
immediately and at 5, 15, 30, 60 and 120 min following return.
Following 15 min of exercise, cows displayed an increase in plasma
NEFA concentration, peaking at 5 min (225 pEq/L) and returning
to basal (84 uEq/L) by 30 min (110 uEq/L; P < 0.001). Cows were
moved to box stalls overnight and 24 h after basal sample, they were
locked up and sampled again. Housing cows in a box stall overnight
and locking them in headlocks increased plasma NEFA concentration
(184 LEg/L; P < 0.01). In a second experiment at a large freestall
commercial dairy, 11 late gestation dairy cows were locked in headlocks
at feeding, blood was sampled (0 min), and cows were released and
allowed to finish eating and return to stalls. Cows were then herded
into headlocks and sampled immediately (120 min), and at 135, 150,
and 180 min. Plasma NEFA concentration was highest at initial lockup
(284 nEqg/L), lowest at 180 min (178 wEq/L) and intermediate at time
points in between (P < 0.05). A second group of 10 late gestation
dairy cows were locked in headlocks at feeding and blood sampled
immediately, and at 5, 15, 30 and 60 min. Plasma NEFA concentration
was highest 15 min after being placed in headlocks and lowest at
60 min (221 and 113 pEq/L, respectively; P < 0.05). At each time
point, a behavior score was given (1 to 10; 1=calm; 10=extremely
excited). There was a significant correlation between plasma NEFA
concentration and behavior score (r=0.55 for experiment 1, r=0.31 for
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experiment 2; P < 0.05). In conclusion, plasma NEFA concentration
was altered with different sampling protocols.

Key Words: Non-esterified fatty acid, Sampling protocol, Behavior

M12 Bacteremia not detected during experimental coliform
mastitis infection. J. Goff*!, H. Springer?, D. Bannerman?, and M.
Paape’, INADC, USDA-ARS, Ames, IA, *lowa State University, Ames,
3BARC, USDA-ARS, Beltsville, MD.

A bacteremia, caused by diverse species, was associated with about
one third of acute coliform mastitis cases occurring in a field study
report. However, blood is typically a very hostile environment for
bacteria. Using blood from normal cows we demonstrate that when
2000 CFU of Escherichia coli or Staphylococcus aureus were added
to 1 ml blood, more than 97% of bacteria were killed within 3 h,
suggesting normal blood cells are efficient at killing bacteria entering
the blood. However this may not be the case during acute mastitis if
blood immune cells are compromised. We tried to recreate the field
conditions by inoculating one quarter of the udder of 20 cows with
220 CFU E. coli, which caused an acute mastitis with bacteria and
somatic cell counts in the milk each exceeding 1million/ ml milk.
Rectal temperatures were elevated by 18 h in all cows (P < 0.05) and
remained elevated for another 18 h. E.coli infection caused an acute
decline in blood neutrophil and lymphocyte numbers and neutrophil
function by 24 h of infection (P < 0.05), which could be indicative of
generalized immune suppression. All cows cleared E.coli from milk
without treatment in 5 -10 d. Blood (1 ml) obtained asepticly at 0, 6,
12, 18, 24, 30, 36, 48 and 60 h of infection from each cow was added
to 10 ml Brain Heart Infusion Broth and incubated for 48 h. With
the exception of 2 cultures suspected of Bacillus sp. contamination,
all other cultures were negative for aerobic growth, despite evidence
of systemic effects of challenge on the immune system. Bacteremia
observed in field cases of mastitis could not be recreated in this
experimental coliform mastitis model using the culture technique
described. Field case cows may also have more severe compromise of
the immune system than cows in this experimental model.

Key Words: Mastitis, Bacteremia, Coliform

M13 Changes in feeding behavior but not dry matter intake
identify dairy cows as risk for metritis. J. M. Huzzey*!, D. M.
Veira?, D. M. Weary!, and M. A. G. von Keyserlingk!, ' Animal Welfare
Program, University of British Columbia, Vancouver, BC, Canada,
2Pacific Agri-Food Research Centre, Agassiz, BC, Canada.

Dairy cows experience a high incidence of disease during the transition
period. Early identification of cows most at risk for disease could help
reduce this incidence. Previous work by our group has shown that cows
most at risk of metritis after calving are those with reduced feeding
times in the days before calving, but it is not clear if this association
was due to reduced DMI. The objective of the current study was to
determine if changes in DMI could also be used to identify cows at risk
for metritis. We followed behavior and intakes of 52 Holstein dairy
cows beginning 3 weeks before and ending 3 weeks after calving. Every
3 days after calving the severity of metritis was rated on a five—point
scale that incorporated rectal body temperature and condition of the
vaginal discharge. Data were analyzed using a mixed model in SAS
where period (pre— and post—calving) and health (healthy and sick)
were treated as fixed effects and cow was treated as a random effect.
During the experiment 21% of the cows were diagnosed with metritis.
After calving, DMI were lower in metritic cows (14.4 £ 0.79 kg/d)
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compared to healthy animals (18.8 £ 0.41; P <0.001), and the metritic
cows also spent less time feeding (164.2 + 11.04 min/d compared to
204.9 4+ 5.72 min/d for healthy animals; P = 0.002). As in our previous
work, metritic animals spent less time feeding during the pre—calving
period (185.3 + 11.04 min/d) compared to cows that remained healthy
(214.8 £ 5.72 min/d; P = 0.002). However, there was no difference in
DMI between these two groups before calving. These results indicate
that reduced time at the feeder pre—calving is a better indicator for
identifying dairy cows at risk for metritis than reduced DMI.

Key Words: Feeding, Transition, Metritis

M14 The impact of colostrum supplement processing on serum
IgG levels in Holstein neonates. K. J. Whitman*!, J. R. Wenz!, F. B.
Garry!, A. N. Merritt?, A. N. Putnam?, and J. H. Crabb?, 'Colorado
State University, Fort Collins, *Immucell Corp, Portland, ME.

Efforts to change current processing methods of colostrum supplements
to increase absorbable immunoglobulin levels are being evaluated.
Commercially available spray-dried (SD) product may provide less
available immunoglobulin G (IgG) for absorption than freeze-dried
(FD) product, due to a loss of heat labile IgG during the spray drying

process. The objective of this study was to evaluate the impact of
pasteurized colostrum supplement processing (SD vs FD), and blood
gas effects on serum IgG levels of newborn calves. Thirty singleton
Holstein bull calves (43 + 3.6 kg) born without assistance were used.
Whole blood was collected via jugular venipuncture at birth (Oh) and
48h, and radial immunodiffusion was used to determine serum levels
of IgG. At Oh, arterial blood was collected from the brachial artery
for immediate blood gas analysis. At approximately 1h after birth and
at approximately 12h after birth, calves were fed either a FD or SD
powdered colostrum supplement in 1.4L of warm water via a bottle
or esophageal feeder. At Oh, 53% of calves were hypoxic (pO2<58
mmHg), and 30% were acidemic (pH<7.3), however, when compared
to normal calves, these blood gas parameters had no impact on passive
transfer (P = 0.70). There was no difference in mean IgG of SD (1110
mg/dl) vs. FD (981 mg/dl) fed calves or % calves with failure of
passive transfer at 48hr. Results of this study indicate that serum
IgG was similar, regardless of processing method, and hypoxemia or
processing method had no impact on passive transfer. The impact of
pasteurization in colostrum supplement processing on absorbable IgG
should be investigated in the future.

Key Words: Colostrum supplement, IgG, Processing

Beef Species

M15 Impact of feedlot morbidity on performance, carcass
characteristics and profitability of New Mexico ranch to rail steers.
J. W. Waggoner*!, C. P. Mathis!, C. A. Loest!, J. E. Sawyer?, and
F. T. McCollum, III3, 'New Mexico State University, Las Cruces,
2Texas A&M University, College Station, 3Texas A&M University,
Amarillo.

Records from steers enrolled in the New Mexico Ranch to Rail program
(n=23813) from 2001 to 2004 were utilized to evaluate feedlot morbidity
effects on performance, carcass characteristics and profitability.
Steers were classified based on number of medical treatments during
the finishing period. Classifications were: zero medical treatment
(HEALTHY), one medical treatment (ONE), and two or more medical
treatments (TWO(+)). Data were analyzed by analysis of variance
and contrasts evaluated differences between HEALTHY and sick
(ONE and TWO(+)) steers and between ONE and TWO(+). Initial
calf market value, carcass grid value structure, and unit feed cost
were standardized to remove market variation. Steers were assigned to
marketing groups based on ultrasonagraphic prediction of individual
optimum marketing dates. Twenty-two percent (177 hd) of 813 steers
received medical treatment. Net income (Table 1) was greatest among
HEALTHY steers and declined among steers for ONE and TWO(+)
(HEALTHY vs. sick, P < 0.01; ONE vs. TWO(+), P < 0.01). Sick
steers (ONE and TWO(+)) exhibited lower ADG, spent more days on
feed, and had lower carcass values than HEALTHY steers (HEALTHY
vs. sick, P < 0.01). Total cost of gain increased as the number of
medical treatments increased (HEALTHY vs. sick, P <0.01; ONE vs.
TWO(+), P<0.01). Analysis of records from steers in the New Mexico
Ranch to Rail program confirms and quantifies the effects of morbidity
on feedlot performance, carcass value and profitability.
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Table 1. Effects of morbidity on performance and profitability
of steers

Item HEALTHY ONE TWO(+) SEM HvsS 1vs2+
Days on feed 192 197 209 7.0  <0.01 0.11
ADG, kg 1.45 1.39 1.26 077 <0.01 0.12
Cost of gain, $/kg 1.26 1.43 1.76 0.06 <0.01 <0.01
Carcass value, $/kg  2.51 2.39 2.18 0.10  <0.01 0.06
Net income, $/hd 14.01  -69.63 -253.70 2593 <0.01 <0.01

Zero (HEALTHY), one (ONE), or two or more (TWO(+)) medical
treatments. Contrasts: H vs S = HEALTHY vs. sick (ONE and
TWO(+)); 1 vs 2+ = ONE vs. TWO(+).

Key Words: Morbidity, Feedlot, Steers

M16 Management factors affecting selling prices of Arkansas beef
calves. T. R. Troxel*, B. L. Barham, S. Cline, J. Foley, D. Hardgrave,
R. Wiedower, and W. Wiedower, University of Arkansas Cooperative
Extension Service, Little Rock.

The objective of this study was to determine how management factors
affected the selling price of beef calves. Data were collected from
January 1 to December 31, 2005 at fifteen Arkansas livestock auctions.
The database consisted of 52,401 lots consisting of 105,542 head of
cattle representing 18.2% of the total calves sold. Information was
collected by experienced livestock market news reporters and included
body condition, castration, horn status, fill, health, and individual or
group selling. Each factor was analyzed using GLM procedures using
weight as a covariate, and least-squared means were generated and
separated using the pdiff option. All prices are based on dollars per
45.45 kg of live weight. Body condition affected selling price (P <
0.0001) with very thin, thin, average, and fleshy and fat calves selling
for $119.55,$116.80,$118.14, $112.28 and $101.98, respectively. The
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selling prices of steers, bulls and heifers were different from each other
(P < 0.001) and were $124.20, $117.93 and $112.81, respectively.
Polled calves sold for $3.70 more (P < 0.001) than horned calves.
Fill affected selling price (P < 0.0001) with gaunt, shrunk, average,
full and tanked calves selling for $119.63, $120.22, $116.77, $110.05
and $92.80, respectively. Healthy calves sold for $118.21, which was
higher (P < 0.001) than dead hair ($105.55), stale ($100.01), sick
($80.22), bad eye(s) ($104.39) or lame ($84.74) calves. Calves that
were announced as preconditioned sold for a higher price ($122.36;
P < 0.001) than healthy calves. The selling prices of calves sold as
singles, groups of 2 to 5 head or groups of six or greater were $117.26,
$120.12 and $122.61, respectively (P < 0.001). Cattle classified as
calves sold for $118.73, which was higher than cattle classified as
yearlings ($116.89; P < 0.001). Beef cattle producers can greatly
influence the selling prices of their calves through managing calf body
condition, castration, horns, fill, health and group selling.

Key Words: Selling price, Beef calves, Auctions

M17 Impact of the phenotypic expression of calf genetics on the
selling price of Arkansas beef calves. T. R. Troxel, B. L. Barham*,
S. Cline, J. Foley, D. Hardgrave, R. Wiedower, and W. Wiedower,
University of Arkansas Cooperative Extension Service, Little Rock.

A study was conducted to evaluate the impact of the phenotypic
expression of calf genetics on the selling price of beef calves marketed
through Arkansas auction barns. Data was collected on 52,401 lots
consisting of 105,542 head marketed through fifteen auction barns in
2005. Data collection was conducted by experienced livestock market
news reporters. Information pertaining to the phenotypic expression
of calf genetics included subjective identification of breed, color,
and USDA frame and muscle scores. Due to the unbalanced nature
of the dataset, variables were analyzed individually using the GLM
procedure in SAS with calf weight and month of sale as covariates,
and least-square means were generated using the PDIFF option when
a significant F test was noted. All prices are based on dollars per 45.45
kg of live weight. Breed, color (independent of breed), frame and
muscle impacted (P < 0.001) feeder calf price. Twenty-three breed or
breed groupings were evaluated. Angus by Hereford ($121.74), Angus
($121.43), Charolais by Limousin ($121.33), Angus by Limousin
($120.83), Angus by Charolais ($120.59), and Hereford by Angus by
Brahman ($120.01) calves brought a higher selling price (P < 0.01)
than all other breeds. Brahman ($108.24), Hereford ($107.25), Y
Brahman ($106.25) and Longhorn/Longhorn cross calves ($89.38)
were lower in price (P <0.001) compared to other breeds. Yellow-white
faced ($120.44), yellow ($120.29), and black-white faced ($120.03)
calves were similar in selling price but brought a higher selling price
(P <0.001) compared to all other calf colors. Spotted calves ($107.37)
received the lowest selling price (P < 0.001). The selling prices for
large- ($118.27) and medium- ($118.15) framed calves were similar (P
>(0.10) but were higher (P < 0.001) than small-framed calves ($95.43).
Price also differed (P <0.001) for muscle scores 1, 2, 3 and 4 ($120.54,
$111.31, $96.28 and $82.21, respectively). Breed, color, frame score
and muscling score are all important factors that can influence buyers
decisions at Arkansas auction barns.

Key Words: Feeder calves, Market price, Genetic factors

M18 A meta-analysis study on the effect of maturity and implant
status on carcass characteristics. M. J. McPhee*, J. W. Oltjen, T. R.
Famula, and R. D. Sainz, University of California, Davis.
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A meta-analysis was conducted to assess the effects of breed type
(early-moderate, EMM or late maturity, LM) and implant status
(estrogenic (E) or combination (C) or non-implanted (N); repeats
included) on hot carcass weight (HCW, kg), longissimus muscle area
(LMA, cm?), kidney, pelvic and heart fat (KPH, %) and intramuscular
fat (IMF, %), at harvest. Forty-two publications from 1982 to June
30 2004 with consistent IMF data were evaluated. The Mixed model
procedure in SAS was used where the statistical model included the
fixed-effect terms maturity and implant status; 12/13% rib fat (BF,
cm) as a covariate; all two-way interactions; and intercept-slope and
source (the subject in Proc Mixed) as random-effect terms. Source of
publication was the experimental unit. A weighted term (w2) was used
for LMA, KPH and IMF where, w2 = wl/mean, and wl = inverse of
the squared SE. The unstructured (UN) covariance structure was used
to determine if the intercept-slope covariances were correlated. When
the intercept-slope covariances were correlated then a model without
the covariance structure was fitted. The estimate for intercept-slope
covariance was not statistically different from 0 for LMA (P = 0.11),
KPH (P=0.19) and IMF (P =0.74), therefore a reduced model without
a covariance component was fitted for these carcass characteristics.
For HCW (P = 0.01) the model had a covariance component fitted.
The results for maturity indicate differences between EMM and LM
for HCW (P < 0.01) and LMA (P < 0.01) and no differences for KPH
(P = 0.26) and IMF (P = 0.50); for implant status - single or repeat
application of an estrogenic or combination implant increased HCW
by 2.9% or 5.7%; increased LMA by 3.7% or 6.4%; decreased IMF
8.1% or 5.2% respectively and decreased KPH by 7.6% for estrogenic
implants and increased KPH by 1.1% for combination implants
compared to a non-implanted steer.

Key Words: Beef Cattle, Maturity, Implants

M19 Growth performances of Angus Plus calves grazing on
pasture in Hawaii subtropical climates. J. Yang*!, M. DuPonte',
G. Fukumoto!, and R. Ferreira?, 'University of Hawaii, Honolulu,
20Olumau Angus Plus LLC, Lihue, HI.

Cows and calves are fed by 100% grazing on pastures in Hawaii
islands, which are characterized by plentiful sunshine and rainfall
with average monthly temperature of 25 to 30°C and average monthly
precipitation of 46 mm to 121 mm. To evaluate the suitability of Angus
Plus cattle for Hawaii subtropical climates, we collected the data of
the growth performances of 149 Angus Plus calves in the past three
years (2003-2005). Angus Plus calves were produced by maintaining
the purebred lines of Angus or Brangus between 65% and 96% black
Angus and a minimum of 4% Brahman. The Angus Plus cattle herd
have been selected for preweaning gain, daily gain on pasture grass
after weaning, fertility and mothering ability. All the animals were
raised on 100% improved pastures of Pangola (Digitaria decumbens,
Stent), Rhodes (Chloris gayana) and Guinea (Panicum maximum
Jacq.) throughout the year. Data for birth weight (BWT), pre-weaning
average daily gain adjusted to 205 days (PWADG) were obtained.
Average birth weight of calves was 37.1 + 1.24, 34.7 + 0.51 and 34.2
+0.51 kg in 2003, 2004 and 2005, respectively, and hip height at birth
was 73.4 £ 0.46 cm in 2003, 72.4 £+ 0.23 cm in 2004 and 71.9 + 0.20
cm in 2005. The mean of 205 d-adjusted weight was 252.8 + 6.63
kg in 2003, 265.4 + 8.69 kg in 2004, and 247.4 + 3.41 kg in 2005.
Average preweaning daily gain based on the adjusted 205 day is 1.05 +
0.03, 1.10 £ 0.13, and 1.04 + 0.15 kg/d for year 2003, 2004 and 2005,
respectively. Interestingly, the birth weight is significantly correlated
with hip height at birth (r=0.730, P < 0.001), preweaning daily gain (r
=0.527, P < 0.001) and adjusted 205 d weight (r =0.510, P < 0.001)
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based on three-year pooled data. However, the hip height at birth is not
significantly correlated to the hip height at weaning (P > 0.05). These
results demonstrated great performances of Angus Plus calves raised
on 100% pasture in Hawaii subtropical climates. The combination of
Angus with Brangus to produce Angus Plus cattle have the potential
to contribute to the growing demand of forage-based production of
high-quality natural and organic beef for the local and international
markets

Key Words: Angus Plus cattle, Grazing, Growth

M20 Age at first calving and the longevity of beef cows of different
breeds. F. Szabo* and 1. Dakay, University of Veszprem Georgikon
Faculty of Agriculture, Keszthely, Hungary.

The age at first calving, lifespan and longevity of cows have great
importance in beef cattle husbandry because the cost of raising weaned
calves depends largely on age at first calving and how long a cow
remains in production. If cows are productive extendedly and raise more
progeny, specific costs of raising each calf decrease proportionally.
Consideration of lifespan and, specifically, longevity plays an important
role in practical breeding. The objective of the present work was to
evaluate the impact of breed type on age at first calving (AFC), age at
culling (ACU), and longevity (LONG:; the period between first calving
and culling) in beef cows. A database of 2115 cows belonging to five
breeds (Hungarian Grey, Hereford, Aberdeen Angus, Limousin and
Charolais) and two crossbred genotypes (Simmental x Hereford F1,
Simmental x Limousin F1) born between 1977-1992 was evaluated
using multivariate analysis considering breed type, birth year, and birth
month. The mean values of AFC, ACU and LONG obtained were 2.71,
9.47 and 6.77 years, respectively. Breed/genotypes and birth year had
significant influence (P < 0.01) on each evaluated trait, whereas birth
month statistically affected only the AFC. The period between first
calving and culling (LONG) of the mentioned breed types were 8.95,
9.08, 8.28, 7.81, 7.91, 10.79, and 5.55 years, respectively.

Key Words: Age at first calving, Age at culling, Lifespan

M21 Determining the corn replacement value of wet brewers
grains for feedlot cattle. J. W. Homm*, L. L. Berger, and T. G. Nash,
University of lllinois, Urbana.

Due to increasing energy costs, breweries are marketing brewers
grains as wet feeds. The purpose of this trial was to evaluate the corn
replacement value of wet brewers grains (WBG) for finishing cattle.
Two hundred heifers (287.8 + 34.5 kg) were randomly assigned to four
dietary treatments containing either 0%, 15%, 30%, or 45% WBG on
a DMB. The control diet consisted of 15% corn silage, 75% whole
high-moisture corn and 10% soybean meal-based supplement on a
DMB. The control diet was balanced to contain 13.0% crude protein,
0.4% calcium, 0.3% phosphorus and 0.6% potassium. Two full weights
were averaged at the initiation of the trial and carcass adjusted live
weight was used to determine the final live weight. Heifers were
pen-fed (5 pens per treatment, 10 heifers per pen) for 160 d. Live
weight and feed efficiency were not significantly different between
dietary treatments. Dry matter intake and average daily gain were
quadratic (P < 0.01), where 15% and 30% WBG heifers consumed
more feed and grew faster than 0% and 45% WBG heifers. Additionally,
15% and 30% heifers consumed more (P = 0.01) feed than 45% heifers.
Heifers receiving the 15% and 30% WBG diets gained more (P <0.01)
than 45% heifers. Ultrasonic marbling was higher (P <0.05) for heifers
fed 0% WBG than heifers fed WBG at the start of the trial. Heifers
fed 30% WBG had higher (P = 0.03) ultrasonic marbling scores than
heifers fed 15% at the start of the trial. After 112 d on feed (DOF),
heifers fed 30% WBG had higher (P = 0.03) ultrasonic marbling scores
than heifers fed 15% WBG. At harvest, carcass marbling tended (P
= 0.06) to be higher for heifers not fed WBG than those fed WBG.
Carcass REA was larger (P = 0.05) for the 15% and 30% WBG heifers
than the 45% WBG heifers. Kidney, pelvic, and heart (KPH) fat
increased linearly (P <0.05) as WBG increased in the diet. Additionally,
15% heifers had less (P = 0.04) KPH fat than 30% heifers. These
data indicate that feeding 15-45% WBG in feedlot diets supports
performance and carcass characteristics similar to cattle fed a typical
high-moisture corn finishing diet.

Key Words: Wet brewers grains, Beef, Performance

Breeding and Genetics |

M22 Crossbreed dairy cattle production in the tropical area in
Mexico. R. Lopez*, C. Vite, J. G. Garcia-Muiliz, and P. A. Martinez,
Universidad Autonoma Chapingo, Chapingo, Mexico.

The objective was to determine the effect of grade of crossing
(G), lactation number (LN), calving season (CS), parity (P) and its
interactions on milk yield per lactation (TMY), daily MY (DMY), MY
per day of calving interval (CIMY), peak milk yield (PMY), days to
peak milk yield (DPMY), lactation length (LL), age at first calving
(AFC), days open (DO), and calving interval (CI) of % Zebu (Z) x Y
Swiss (S), 3Z18S; % Holstein (H) x Y4 Z, 3H1Z; % Sx % Z,3S1Z; 2 H
x % 7, HZ; and % S x %2 Z, SZ cows. Records of 237 lactations of 230
cows collected from 1997 to 2004 in three commercial dual-purpose
farms of Veracruz, México, were analyzed. Cows were grazing tropical
pastures and were supplemented with 3.0 kg of TMR per cow per d
at milking time. Moreover, cows were machine milked twice a day
applying 0.25 mL of commercial Oxytocin (Oxytocin-S, Intervet,
Tonisvorst, Germany) at each milking to help milk down. Milk yield per
lactation, DMY, CIMY, PMY, DPMY, LL, DO and CI were analyzed

14

with a linear model of fixed effect including G, LN, P, and CS; whereas
AFC was analyzed with a linear model of fixed effects including G,
LN, and year and season of birth of cows. Results indicated cows
genotype had affected (P < 0.05) TMY and LL. In contrast, cow
genotype did no affect (P > 0.05) DMY, PMY, CIMY and DPMY .
The range of MY in 270 days of milking was 2719 = 511, 4961 + 416,
4349 + 231, 4070 + 238, and 3676 + 175 kg for 3Z1S, 3H1Z, 3S1Z,
HZ and SZ, respectively. Likewise, LN did influence TMY, DMY,
PMY, and CIMY, however, did not show any impact on LL. In contrast,
P and calving season did not have an influence on all the traits studied.
Cows 3H1Z had better AFC than 3S1Z, HZ, and SZ ( 33.0 vs. 39.6,
33.2 and 34.9 mo, respectively). In addition, F1 animals showed
sorthest DO and CI than the others genotypes. In conclusion, the
crossover of locally adapted breeds with European breeds reduce
the age to the sexual maturity especially in the F1 animals and
increase MY.

Key Words: Dual-purpose cattle, Supplementation, Tropical forages
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M23 Influence of the reproductive system on gestation length and
birth weight of Nelore Cattle in the sub-tropical area of Bolivia. J.
A. C. Pereiral, J. H. Landivar!, A. H. Brown, Jr.*2, Z. B. Johnson?, and
D. W. Kellogg?, | Gabriel Rene Moreno University, Bolivia, *University
of Arkansas, Fayetteville.

In Bolivia, the genealogic registration system is based solely on
gestation length (GL) from the last reported Al or embryo transfer
(ET) to the date of calving. Some ET calves have been rejected for
registration because their GL was more or less than the established
305 d. The objective of this study was to determine the influence of
reproductive system (RS), ET, or Al on GL and birth weight (BW)
of Nelore cattle in Bolivia. A total of 2,062 observations from three
herds over two years in the Bolivian Nelore Cattle Association were
analyzed with mixed model procedures. Included in the model were
the fixed effects of RS, sex of calf (SX), month of birth (BM), and their
interactions. Age of dam was a covariate and sire of calf was considered
a random effect. The interaction of BM x RS was significant (P <
0.001) for mean BW. The combination of ET and November BM of
calf resulted in greater mean BW (36.4 + 0.5 kg). Smaller mean BW
resulted from the combination of ET and October BM of calf (31.8 +
3.2 kg). Mean BW of male calves was 2.0 kg greater (P < 0.01) than
BW of female calves. Significant effects (P < 0.01) for GL were
BM, RS, SX, BM x RS, RS x SX. Cows mated by Al with December
calf BM had greater (P < 0.05) GL and cows mated by ET with
September calf BM had the shortest (P < 0.05) GL. Of the four RS
x SX combinations, cows with male Al calves had the greatest (P <
0.001) GL (297.5 + 0.8 d) and cows with male and female ET calves
had the shortest GL (292.0 + 0.8 d). Sire effects were important (P <
0.001) for both BW and GL. Correlation of Al and ET with both BW
and GL were low (< 0.25 for both). These data show that variation
exists for gestation length between Al and embryo transfer births
and suggest that the previously determined gestation lengths should
be revisited if both Al and embryo transfer calves are to qualify
for inclusion in the genealogic registration of the Bolivian Nelore
Cattle Association.

Key Words: Reproductive system, Gestation length, Birth weight

M24 Synchronization effects on parameters for days open. M.
T. Kuhn, J. L. Hutchison, and R. H. Miller*, Animal Improvement
Programs Laboratory, Agricultural Research Service, USDA, Beltsville,
MD.

The purpose of this research was to determine if synchronization
affects parameters related to days open. If synchronization alters
genetic or error variances, for example, adjustments could be made to
the daughter pregnancy rate evaluations to account for these effects.
Synchronization information on individual cows or herds is not
currently available. Thus, a chi-square criterion, based on first
service only, was used to distinguish between herds that are likely
synchronizing and those that are not. Variances were estimated by
REML for each synchronization group using a linear model that
included the effects of herd-year, year-state-month, parity, permanent
environment, animal, and error. The genetic covariance between
synchronized and non-synchronized records was also estimated. There
were 19,198 synchronized cows and 15,429 non-synchronized cows
from 2,903 herds (264 synchronized, 2,697 with non-synchronized
records) used for estimation. Herds were randomly selected for
inclusion. Calving years spanned 1995 to 2002 and over half the
herds had 3 or fewer years of available data. To avoid selection bias,
cows were required to have first lactation which further limited the
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number of eligible cows for each herd. The genetic correlation between
synchronized and non-synchronized records was 1.0. However, there
were differences in variances. Genetic and permanent environmental
variances were higher for non-synchronized records while error
variance was higher for synchronized records. The net effect was
slightly higher heritability (0.04 vs 0.03) and higher repeatability
(11.6% vs 5.7%) for non-synchronized records. Preliminary results
indicated only a slight improvement in sire PTA when days open records
were adjusted for these differences in variances. Further research will
focus on possible improvements for identifying synchronization herds
as well as use of second services to further differentiate herds and
perhaps better identify differences in parameters.

Key Words: Estrus synchronization, Days open, Genetic evaluation

M25 THRGIBBS1F90 for estimation of variance components with
threshold and linear models. S. Tsuruta* and I. Misztal, University
of Georgia, Athens.

THRGIBBS1F90 is a FORTRAN program for the analyses of multiple
categorical and linear traits. The program is part of a family of
programs based on BLUPF90. All programs in this family share
common modules and utilize the same common parameter file. Models
supported are those with sire, animal, and dominance and maternal
effects, random regression, single and multitrait. THRGIBBS1F90 uses
Gibbs sampling using by default flat priors. Options allow for restarting
the analysis and setting up informative priors. The program creates
output files “gibbs_samples” that contains the model information
and Gibbs samples, and “solutions”. A version of the program exists
that stores the log of marginal densities in a file; this is to provide
possibility to calculate Bayes Factors and Deviance Information
Criteria. POSTGIBBSF90 is a program that analyzes Gibbs samples
obtained from THRGIBBS1F90 and other Gibbs sampling programs. It
calculates posterior means and standard deviations, highest probability
density, effective sample size, and autocorrelations between samples.
It also draws graphs of chains and distributions of Gibbs samples.
Two kinds of graphs are available for help in determining burn-in
period and convergence properties of each parameter. The first graph
shows samples for selected parameters, and the second graph shows
the distribution of the samples for one parameter. Graphing is by
GNUPLOT. The source codes and binaries can be downloaded from
http://nce.ads.uga.edu/~ignacy/newprograms.html. They can be
compiled with a variety of FORTRAN compilers in Unix, Linux or
Windows environments, including 64 bit.

Key Words: Threshold model, Gibbs sampler, Variance component

M26 Methodology for prediction of bull fertility from field data.
M. T. Kuhn* and J. L. Hutchison, Animal Improvement Programs
Laboratory, Agricultural Research Service, USDA, Beltsville, MD.

Simulated data were used to compare alternative models for prediction
of bull conception rate (CR) using field data. Two modeling aspects
were investigated: an expanded service sire (SSR) effect vs a single
term for SSR and linear vs threshold model. In practice, factors such
as stud, inbreeding, or age may affect a bull’s fertility. Estimating
these factors as separate terms in the model (expanded SSR effect),
and then adding them back to the bull solution to form the bull’s final
prediction, may improve accuracy by using more data to estimate the
individual components. Simulated data included the effects of herd,
SSR, and cow, where the SSR effect had 3 components. Each of 20
replicates had 100,025 cows with a maximum of 7 breedings per cow
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and an overall mean CR of 0.35. There were 250 sires per replicate and
595 herds, ranging in size from 35 to 5,000 cows. The expected number
of services per bull ranged from 270 to 5,900. Accuracy (correlation of
predicted and true SSR effect) and bias were used to compare models.
The underlying variable was also analyzed with the true linear model
to assess the maximum accuracy for this simulated data. The expanded
SSR effect was superior to the single SSR term in all models. However,
the additional terms, contributing to the SSR prediction, must be fit as
random effects to avoid bias. The linear and threshold models had
the same accuracy (86.6%), which was only 4.6% lower than that for
the true model for the underlying variable. However, the threshold
model showed some bias while the linear model did not. Use of
exact variances in the calculation of probabilities from threshold
model solutions may improve the threshold model estimates. It is well
known that the binomial distribution is approximated by the normal
distribution and that this approximation improves as sample size
increases. All herds in this simulation had a relatively large number of
matings. Thus, further research will determine the effect of subclass
sample size on differences between the linear and threshold models.

Key Words: Bull fertility, Threshold model

M27 Comparison of Brown Swiss, Holstein and Brown Swiss x
Holstein crosses for production, somatic cell score and days open.
M. L. Phelps*!, C. D. Dechow!, A. L. Mosholder!, J. B. Cooper?, and
G. W. Rogers?, 'The Pennsylvania State University, University Park,
2The University of Tennessee, Knoxville.

The objectives of this study were to compare milk, fat, and protein
yield, somatic cell score, days open, and age at first calving between
Holstein (HO) and Brown Swiss (BS), and among BS and HO crosses
and backcrosses. A minimum of five first lactation cows entering a
herd in the same year was required and only cows with a first lactation
record and a registered HO or BS sire were retained. Data from 16
herds included 5,148 total records from 1,604 HO, 736 BS, 238 BS
x Ho (SH), 19 HO x BS, and 60 BS x SH backcrosses (SSH). Data
was retrieved through PCDART or Dairy Comp 305 for lactations
one through five. Average daily milk, fat, and protein yield, SCS,
days open, and age at first calving were analyzed using the MIXED
procedure of SAS. The fixed effects were days in milk, age, parity, and
breed. Random effects included cow and residual error. Breed eftects
were significant for all yield traits and age at first calving, approached
significance for days open (P = 0.12), but were not significant for SCS
(P =0.48). Least square means (LSM) for daily milk yield were 32.5
kg for HO, 28.0 kg for BS, 31.4 kg for SH, and 28.8 kg for SSH. Least
square means for daily fat yield were 1.17 kg for HO, 1.12 kg for
BS, 1.22 kg for SH, and 1.14 kg for SSH. Daily protein yield LSM
were 0.98 kg, 0.93 kg, 1.00 and 0.93 kg for HO, BS, SH, and SSH,
respectively. Days open LSM were 159.1, 156.2, 148.3, and 149.2 for
HO, BS, SH, and SSH respectively. Heterosis in SH crosses for yield
traits ranged from 3.83% for daily milk yield to 6.56% for daily fat
yield. Heterosis estimates were -5.93% for days open and -2.29% for
age at first calving in SH crosses. Milk yield of SH were less than HO,
but fat and protein yields were increased slightly. Days open and age at
first calving were reduced with SH compared to the BS and HO. Brown
Swiss may be effective in crossbreeding systems with HO.

Key Words: Crossbreeding, Holstein, Brown Swiss

16

M28 Heritability estimates of milk yield and electronically
recorded daily body weight. J. K. Toshniwal*!, C. D. Dechow!,
J. A. D. R. N. Appuhamy?, and B. G. Cassell?, !The Pennsylvania
State University, University Park, *Virginia Polytechnic and State
University, Blacksburg.

The objectives of this study were to estimate the heritability of daily
body weight and to estimate the genetic correlation between body
weight and daily milk production. The Afiweigh cow body weighing
system records the weight of every cow exiting the milking parlor. The
Afiweigh system was installed at the Penn State dairy herd in August
of 2001 and in July of 2004 at the Virginia Tech dairy herd. Daily
body weight and milk yield were available for 542 Penn State Holstein
cows and 120 Holstein cows from the Virginia Tech dairy herd. Body
weight and milk yield recorded after 365 days in milk were eliminated.
Outliers were detected by generating a body weight and milk yield
curve for each cow and daily records more than four standard deviations
from the predicted curves were removed. A total of 159,388 daily
body weights and 235,144 daily milk records from the Penn State herd
were analyzed with a two-trait animal model in ASReml. The model
included lactation, age, date and days in milk as fixed effects and
animal, permanent environment, and error as random effects. Average
daily milk yield was 36.5 kg and average body weight was 654 kg.
Heritability estimates for body weight and milk yield were 0.62 and
0.21, respectively, and repeatability estimates were 0.86 and 0.66,
respectively. The genetic correlation estimate between body weight
and milk yield was -0.61 with a standard error of 0.13. The phenotypic
correlation estimate was -0.33 with a standard error of 0.04. Body
weight can be measured accurately as cows exit the milking parlor and
could be used to generate genetic evaluations for body weight. The
genetic and phenotypic relationship between body weight and milk
yield was negative, indicating that most body weight differences at the
Penn State dairy herd may be due to differences in body condition.

Key Words: Daily body weight, Milk yield, Genetic correlation

M29 Genetic differences between Holstein maturity rates in the
Netherlands and United States. H. D. Norman', J. R. Wright*!, R.
L. Powell!, P. M. VanRaden!, and G. de Jong?, '4nimal Improvement
Programs Laboratory, Agricultural Research Service, USDA, Beltsville,
MD., 2NRS, Arnhem, Netherlands.

Maturity rate of Dutch and US Holstein cows were compared by
examining sire predicted transmitting abilities (PTA) for milk yield
for each of the first 3 parities. For each bull with US daughters, PTA
that included data from parity 1 (PTA,), parities 1 and 2, and parities
1 through 3 were calculated from US records with first-parity calving
dates from 1960 to 1998. Then PTA for contributions from only parity
2 (PTA,) and parity 3 (PTA;) were estimated based on numbers of
daughters with first, second, and third parities. Parity-specific Dutch
estimated breeding values (NLD;, NLD,, and NLDj;) were from August
2005 evaluations. To determine whether maturity-rate differences were
genetic, comparisons were made across generations. Coefficients for
regression of son PTA on sire PTA calculated within sire and son
birth years for PTA;, PTA,, PTA;, PTA, — PTA,, PTA; — PTA, and
PTA; — PTA, were 0.42 to 0.47; most had standard errors of 0.01.
Similar regression coefficients for Dutch evaluations were 0.35 to
0.50. Maturity rates of US and Dutch daughters of the same bull were
compared. Correlations among parity-specific bull evaluations were
calculated within birth year of bulls. Correlations for 2,850 bulls with
>500 US daughters were 0.88 between PTA; and PTA,, 0.84 between
PTA, and PTA;, and 0.96 between PTA, and PTA;; corresponding
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correlations for Dutch evaluations of 269 bulls were 0.92, 0.89, and
0.98, which are considerably higher than parity correlations assumed
in the Dutch evaluation model. Correlations between PTA, — PTA | and
NLD, — NLD, was 0.66 for 539 bulls with =50 daughters and 0.82 for
93 bulls with 2500 daughters. Corresponding correlations were 0.61
and 0.83 between PTA; — PTA| and NLD; — NLD,; but much lower
(0.18 and 0.70) between PTA; — PTA, and NLD; — NLD,. Differences
in maturity rate of bull daughters were quite consistent across countries
and transmitted to granddaughters in both countries through bull sons.
Accounting for maturity differences should increase evaluation accuracy
for bulls that deviate substantially from population mean.

Key Words: Maturity rate, Milk yield, Parity

M30 Estimation of genetic parameters for maturity of lactation in
Japanese Holsteins. Y. Masuda* and M. Suzuki, Obihiro University of
Agriculture and Veterinary Medicine, Obihiro, Japan.

Models used in genetic evaluations of yield traits for dairy cattle
usually include age at calving as a fixed effect. The models ignore the
contribution of maturity with age to the additive genetic effect. The
objective of this study was to estimate genetic parameters of maturity
for milk production using a random regression model for Holsteins in
Japan. Data consisted of 50,067 305-d milk records for 24,185 cows
in the first five lactations calved between 1975 and 2000. Individual
lactation yield was calculated with the test interval method using
monthly test day records. An animal model with random regressions
on age at calving from 20 to 84 mo, was employed. A third order
Legendre polynomial was fitted for animal genetic and permanent
environmental effects. (Co)variance components were estimated with
the AIREMLRES program, and the residual variance was considered
in the model as a function of age at calving. Heritability estimates of
305-milk yield at 24, 36, 48, 60, 72 and 84 mo of age were 0.38,
0.34, 0.32, 0.30, 0.27 and 0.21, respectively. Genetic correlations
between milk yields at 24 and 36, 48, 60 72 and 84 mo were 0.92,
0.84,0.78, 0.74 and 0.74, respectively. Additive genetic and permanent
environmental variances decreased after 60 mo of age while the
residual variance gradually increased until 80 mo of age. The first
eigenvalue for the genetic covariance matrix explained 99.6% of
the variation; therefore a second order Legendre polynomial may
be sufficient to estimate genetic variances. The corresponding
eigenfunction was positive and approximately constant over the ages.
This approach provides the genetic curve for maturity and more precise
genetic evaluations rather than a multiple-trait model based on parities
if a cow has repeated records across lactations.

Key Words: Maturity, Milk yield, Random regression

M31 Genetic parameters for birth weight, dystocia, gestation
length, and perinatal mortality in Holstein cattle. J. M. Johanson*!,
P. J. Berger!, S. Tsuruta?, and 1. Misztal?, 'Towa State University,
Ames, 2University of Georgia, Athens.

Data from a long-term dairy sire selection experiment at Iowa State
University were analyzed to estimate heritability, direct and maternal
genetic relationships among four traits expressed at the birth of a
calf; dystocia (1=assisted, O=unassisted), perinatal mortality (1=alive,
O=dead at birth), birth weight [kg], and gestation length [days]. This
research implements a multiple trait animal model evaluation for

J. Anim. Sci. Vol. 84, Suppl. 1/J. Dairy Sci. Vol. 89, Suppl. 1

genetic prediction of animal merit for direct genetic effect of sires and
dams on their progeny and maternal genetic effects. This application
is unique in its ability to model genetic and environmental factors
associated with each measurement and simultaneously account for
different distributional properties of discrete data, i.e., dystocia and
perinatal mortality, and the symmetric normal distribution of traits with
a continuous scale of measurement, i.e., birth weight and gestation
length. Perinatal mortality and dystocia have high direct, 0.67, and
maternal, 0.45, genetic correlations. These two traits, however, are
not controlled by the same genes because the direct-maternal genetic
correlation of -0.67 for dystocia and -0.48 for perinatal mortality.
Birth weight and gestation length also add information about genetic
merit for calving performance because they are moderately correlated
with dystocia and perinatal mortality. The sign and magnitude of
these genetic correlations suggest a multi-trait genetic evaluation of
animals for calving performance. Adequate information exists to begin
development of a calving performance index. A calving performance
index is expected to enable breeders of dairy cattle to optimize the
health and well-being of replacement animals and reduce the incidence
of dystocia and perinatal mortality. The antagonism between direct
and maternal genetic effects led to the development of a sire-maternal
grandsire threshold model for national calving ease genetic evaluations
in August, 2002. This research confirms the need to include maternal
effects in the evaluation for dystocia and perinatal mortality.

Key Words: Binomial-Gaussian mixed model, Multiple trait,
Dystocia

M32 Phenotypic relationships between multivariate measures of
lactation curve shape and somatic cell count in Italian Simmental
cows. N. P. P. Macciotta*!, D. Vicario?, and A. Cappio-Borlino',
YWniversita di Sassari, Sassari, Italy, >2ANAPRI, Udine, Italy.

Multivariate factor Analysis (MFA) and Principal Component Analysis
(PCA) are dimension reduction techniques able to extract from the
correlation matrix of milk test day records new latent variables related
to lactation curve shape. In this paper, MFA and PCA were applied to
a data set of 16,364 lactations of Italian Simmental cows, each with
seven TD records for milk yield and Somatic Cell Count (SCC). The
aim was to study relationships between lactation curve shape and two
measures of SCC: lactational geometric mean of SCC (LGSCC) and
lactational means of Somatic Cell Score (LSCS). MFA extracted two
latent variables, related with level of production in early lactation
(PEL) and lactation persistency (PERS) respectively, whereas PCA
yields a leading component related to the average level of production
(AVY) and a second component positively related with tests of early
lactation and negatively with tests of the second part of lactation
(SLOPE). Both for MFA and PCA, latent variables were able to explain
more than 80% of the original variance. Correlations between indexes
of lactation curve shape obtained with MFA and measures of somatic
cells are favourable, i.e near zero or negative as in the case of PERS.
Around zero are also correlations of the principal component related
with level of production whereas positive and slightly higher (0.18)
is the correlation between LSCS and SLOPE, indicating that curves
with higher peaks and more pronounced slope in the second part of
lactation tend to have higher values of SCC. Results of the present
study highlight the ability of both MFA and PCA to extract latent
variables related to lactation curve shape that, with the exception of
the variable SHAPE, show very low or negative correlations with
measures of SCC along the lactation.
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Table 1. Correlations among different measures of lactation curve
shape and lactational means of somatic cells

PEL PERS AVY SLOPE LGSCC LSCS
PEL - 0.10 0.75 0.64 0.01 0.03
PERS - 0.73 -0.66 -0.13 -0.20
AVY - 0.00 -0.07 -0.11
SLOPE - 0.11 0.18
LGSCC - 0.78

Key Words: Lactation curve shape, Somatic cell count

M33 Genetic variation of lactation gross energy efficiency and
its association with a number of traits in Holstein dairy cattle. P.
Zamani*!, S. R. Miraei-Ashtiani?, A.-A. Naserian?, and A. Nik-Khah?,
\BuAli University, Hamedan, Iran, >University of Tehran, Tehran, Iran,
3Ferdowsi University, Mashhad, Iran.

Improving a cow’s biological efficiency for converting feed to milk
is an important goal for dairy industry. This study was conducted to
estimation of genetic variation in gross energy efficiency of lactation
(GEE) and its association with some of other traits in Holstein dairy
cattle. 3503 monthly records of individual feed intake and composition
and milk yield and composition were collected from 906 Holstein
lactating cows in 3 herds. Energy content of milk (out put energy)
was estimated according to National Research Council’s model. GEE
calculated as energy content of milk yield over net energy intake.
Genetic parameters were estimated using Derivative Free approach
of Restricted Maximum Likelihood procedure based on multi-trait
animal models, with fixed effects of herd-year-season, parity number,
lactation stage (months after parturition) and random effects of
animal additive genetic and permanent environment. GEE was weakly
heritable (0.09). Dry matter intake (DMI) and milk fat yield (FY) had
low heritabilities (0.12 and 0.15, respectively) and milk yield (MY) fat
corrected milk (FCM) and milk protein yield (PY) were moderately
heritable (0.26, 0.29 and 0.34, respectively). GEE had high positive
correlations with FY (0.80) and PY (0.57), high negative correlation
with DMI (-0.32) and moderate positive correlations with MY and
FCM (0.13 and 0.15, respectively). The results of this study showed
that GEE is not a worthwhile criterion for direct selection in breeding
programs, but can be improved by indirect selection through correlated
response to protein yield, FCM or milk yield selection.

Key Words: Gross energy efficiency, Genetic parameters

M34 Bayesian heritability estimates of monthly test day milk yields
for Iranian Holsteins. H. Farhangfar*! and H. Mehraban?, 'Birjand
University, Birjand, Iran, *Zabol University, Zabol, Iran.

A total of 18360 monthly test day milk yields collected from 2104
Iranian first lactation Holsteins (progeny of 279 sires) calving between
1993 and 2004 was used to estimate heritability of milk yield at each
month of lactation using Bayesian statistical method in a random
regression test day animal model. The records analysed were obtained
from a large-size dairy farm (Astan-e-Quds) consisting of two herds
in Khorasan province of Iran. In the random regression model, fixed
environmental effects of herd test date (HTD with 273 levels) and
covariables (linear and quadratic) of cow age at recording time as well
as random effects of direct additive genetic and permanent environment
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were included. Orthogonal legendre polynomials of order 4 (cubic)
were also included in the model to take account of milk yield variation
over the course of the lactation at two genetic and environmental levels.
Random regression analysis was undertaken using RRGIBBS software
in which Bayesian heritability estimates of test day milk yields were
obtained through 100000 rounds Gibbs sampling. The results showed
that months 1 and 9 of the lactation had the lowest (0.164) and greatest
(0.339) heritabilities respectively. The average heritability of monthly
test day milk yields at the second part of the lactation curve was
generally higher than the first part of the lactation curve (0.202 vs.
0.310) suggesting that accuracy of predicting breeding value for
candidate animals could increase as milk yield at the second part of the
lactation curve is used in genetic evaluation programme.

Key Words: Bayesian estimate, Test day milk, Iranian Holstein

M35 Estimation of phenotypic and genetic trends for milk and
fat yield traits in Khorasan province Holsteins of Iran by using a
univariate model. H. Naeemipour*!, H. Farhangfar!, H. Moravej?, and
M. Rokoei®, 'Birjand University, Birjand, Iran, *Tehran University,
Tehran, Iran, 3Zabol University, Zabol, Iran.

A total of 17971 first lactation milk records from Holstein heifers,
calving from 1990 to 2003 in 133 herds, was used to estimate
phenotypic and genetic trends by implementing an animal model.
In the model, fixed effects of herd-year-season of calving, age at
first calving as well as random effect of additive genetic effect were
included. Heritability of first lactation milk yield was found to be 0.28
and statistically significant. Genetic and phenotypic trends were 9.824
and 139.162 Kg/year respectively for milk yield and -0.0616 and
4.349 kg/yr indicating that environmental improvement contributed
a major part of annual milk and fat yield traits increase in Holstein
cows of Khorasan province.

Key Words: Genetic and phenotypic trends, Holstein, Khorasan

M36 Comparison of lactation and test day models for genetic
evaluation of 305-day milk trait in Iranian Holstein heifers. H.
Farhangfar* and H. Rezaee, Birjand University, Birjand, Iran.

A total of 179,460 monthly test day milk records obtained from 17,946
Iranian Holstein heifers (trice a day milking) distributed in 287 herd
and calved from 1986 to 2001 was used to predict breeding value of
animals. Monthly test day milk production was analyzed by applying
a covariance function in which the effects of herd, year of calving,
season of production, age at test day, genetic merit and permanent
environmental effects were included. Orthogonal legendre polynomials
up to order 5 was also implemented in the covariance model to take
account of genetic and environmental aspects of milk production
variation over the course of lactation. In the present research, predicting
of breeding value of animals based upon using 305-day and monthly
test day milk yields was compared. The results indicated that ranking
of ten top sires, dams as well as progenies changed as the genetic
evaluation of animals switched from the traditional (based on 305-day
milk yield) to the new method that was based on the covariance
function. Regression analysis of average breeding value of progenies
on first year of their calving showed that the amount of genetic trend
obtained from the covariance function for 305-day milk yield was
greater than that of the lactation model (11.607 vs 3.860 Kg/year) over
the period of 16 years of calving. The phenotypic trend for lactation
milk yield was 92.97 Kg per year that it was significant statistically.
This indicates that a large proportion of annual increase of milk
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production of Holstein heifers in Iran has been due to environmental
rather than genetic improvement.

Key Words: Genetic evaluation, Covariance function, Iranian
Holsteins

M37 Phenotypic study of lactation curve in Iranian Holsteins. H.
Farhangfar* and H. Naeemipour, Birjand University, Birjand, Iran.

A total of 136250 monthly test day milk records collected from 13625
Iranian Holstein heifers (3x milking) calved between 1991 and 2001
and distributed in 264 herds, was used to study the effects of some
environmental factors influencing lactation curve parameters as well
as production characteristics. Wilmink function (Yt = W0 + W1t +
W2e-0.05t) was fitted to individual lactations. The results of least
squares analysis of variance indicated that herd, year and month
of calving had a very high significant effect on all traits under
consideration. Correlation analysis showed that parameter WO had
a negative and significant relationship with parameters W1 and W2
while it was positively significantly correlated with milk at peak time
and 305-day milk yield. Simple linear regression analysis of adjusted
means of 305-day milk yield, days to reach peak yield as well as
peak milk yield on year of first calving also revealed that there was
a phenotypic increase of 137.152 Kg, 0.535 day and 0.434 Kg per
year respectively.

Key Words: Lactation curve, Wilmink function, Iranian Holsteins

M38 Estimation of genetic trends for milk production traits in
Iranian Holsteins. H. Farhangfar*, H. Naeemipour, and M. R. Asghari,
Birjand University, Birjand, Iran.

In order to estimate genetic trends for milk production traits in Iranian
Holsteins a total of 18989 adjusted 305d-2X-ME first lactation records
collected from 18989 heifers calved between 1995 and 2001 and
distributed in 202 herds over the country were used. The traits were
milk, fat and protein yields as well as fat and protein percentages.
A multiple trait animal model was utilized. The effects included in
the animal model were fixed contemporary group of province-herd-
year-season of calving, linear covariate of Holstein genes and random
additive genetic effect. Restricted maximum likelihood estimates
of variance and covariance components and best linear unbiased
prediction of breeding value of individual cows for each trait were
obtained by using MTC and MTJAAM softwares respectively. Genetic
trends for the traits under consideration were estimated based upon
simple linear regression analysis of BLUP solutions on year of first
calving. The results obtained in this study revealed that the average
breeding value of cows had a significant increase of +33.178 Kg per
year (P <0.01) for milk yield. At the same time, fat and protein yields
had positive genetic trends of +245 g (P > 0.05) and +789 g per year
(P < 0.05) respectively. In contrast to yield traits, the genetic trends
calculated for fat and protein percentage showed an annual decrease
of -0.011 % (P < 0.001) and -0.003 % (P < 0.05) respectively which
were significant statistically.

Key Words: Genetic trend, Milk production traits, Iranian Holsteins

Forages and Pastures: Forage Quality

M39 Direct or sequential determination of ADF in legume forages.
M. J. Marichal*, M. Carriquiry, and A. 1. Trujillo, Facultad de
Agronomia, Montevideo Uruguay.

Objectives of this study were to compare ADF values of legume forages
obtained from samples treated directly with acid detergent solution
(direct, DP) or after extraction with NDF solution (sequential, SP)
and the effect of the ADF extraction method on lignin quantification.
Pastures (n=26) corresponding to nine harvest dates (HD) of alfalfa
(AA), ten HD of birdsfoot trefoil (BT), and seven HD of red clover
(RC) were evaluated. For each specie and HD, ADF and Lignin
concentrations were determined in triplicate. The ADF was determined
by filter bag technique (ANKOM Technology), corrected for ash. In
SP, Na2SO3 was not included in NDF solution. Lignin was determined
by extraction with 72% H2S04 (Ligsa). Data were analyzed in
a completely randomized design and the model included specie,
extraction procedure, and their interaction. There was an interaction
(P<0.02) of specie with extraction procedure for ADF concentration
as ADF concentration determined by DP tended (P=0.10) to be greater
than SP for AA (27.9 vs 26.4 + 1.5) and lower (P<0.01) for BT (29.7
vs 32.1 £ 1.5) whereas ADF for RC (28.7 vs 29.4 = 1.5) did not
differ (P=0.55) between extraction procedures. There was an effect of
ADF extraction method on Ligsa quantification as Ligsa was greater
(P<0.01) for SP than DP for all legume species (8.57 vs 6.75 + 0.44). It
would be advisable to always specify the procedure followed in ADF
quantification. Additional studies are required to establish equivalency
between ADF determined by DP and SP, and the affects on nutritional
fractions such as Ligsa and ADIN.
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Table 1. Number of determinations resulting on equal or different
concentrations for ADF or Lignin

ADF ADF Lignin  Lignin
Specie Number  Equal Different Equal Different
Alfalfa 9 4 5 7 2
Birdsfoot trefoil 10 3 7 5 5
Red clover 7 6 1 3 4

Key Words: ADF, Lignin, Extraction procedure

M40 Direct verses sequential analysis of acid-detergent insoluble
nitrogen in forage legume hays. J. H. Grabber* and D. R. Mertens,
USDA-Agricultural Research Service, US Dairy Forage Research
Center, Madison, WI.

Acid-detergent insoluble nitrogen (ADIN) is thought to represent
nitrogen that is not degraded during ruminal and post-ruminal digestion
of forages by cattle. Forage ADIN can be determined following direct
acid detergent extraction or following sequential extraction with neutral
and acid detergents. In this study, we evaluated how direct verses
sequential detergent extraction influenced the ADIN content of legume
hays differing in polyphenol composition and degree of conditioning
at harvest. In 2002 and 2003, first and second cuttings of polyphenol-
free alfalfa, low to high tannin birdsfoot trefoil, and red clover with
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o-diphenols and polyphenol oxidase were conditioned by rolls or by
maceration and then dried as hay. ADIN, as a proportion of total N,
was determined by combustion after direct or sequential detergent
extraction by the ANKOM filter bag system, without the addition
of sulfite or amylase to neutral detergent solution. The forage X
conditioning method X ADIN method interaction was highly significant
(P < 0.0001, SEM 3.7 g/kg). In hays conditioned with rolls, ADIN
concentrations by direct and sequential methods averaged 41 and 34
g/kg for alfalfa, 55 and 32 g/kg for low tannin trefoil, 50 and 38 g/kg
for moderate tannin trefoil, 57 and 41 g/kg for high tannin trefoil,
and 48 and 33 g/kg for red clover. In hays conditioned by maceration,
ADIN concentrations by direct and sequential methods averaged 41
and 34 g/kg for alfalfa, 41 and 36 g/kg for low tannin trefoil, 33 and
40 g/kg for moderate tannin trefoil, 40 and 55 g/kg for high tannin
trefoil, and 52 and 40 g/kg for red clover. Thus, analysis method,
forage type, and severity of conditioning differentially influenced
ADIN concentrations. The potential impact of shifts in ADIN and other
nitrogen fractions on milk production and nitrogen utilization by dairy
cattle will be evaluated using nutrition models.

Key Words: Acid detergent insoluble nitrogen, Forage conditioning,
Polyphenols

M41 Ruminal dry matter, crude protein, neutral detergent
fiber and acid detergent fiber degradation parameter Kinetics of
Agropyron tauri, Agropyron trichophorum, and Bromus tomentellus.
P. Shawrang!, A. Nikkhah*!, and A. A. Sadeghi?, 'Tehran University,
Karaj, Iran, *Science and Research Campus, Islamic Azad University,
Tehran, Iran.

This study was carried out to determine rate and extent of DM, CP,
NDF and ADF degradation parameter kinetics of Agropyron tauri
(ATA), Agropyron trichophorum (ATR), and Bromus tomentellus (BT).
Forage samples were collected at the preflowering stage in spring by
hand. Dried forage samples were incubated for 0, 6, 12, 24, 48, 72
and 96 h in the rumen of four Varamini wethers. Immediately after
submersion of the 0 h bags of substrate into the ruminal fluid, all
bags were removed and rinsed with an automatic washing machine.
Bags were then freeze dried, weighed and analysed for chemical
composition. Data were fitted to non-linear degradation model to
calculate effective rumen degradation (ERD), and analysed (DM, CP,
NDF and ADF degradability parameters of forages) using GLM proc
of SAS (1996) as CRD design. Crude protein contents of ATA, ATR
and BT were 123, 72, and 143 g/kg, NDF contents were 604, 638,
and 451 g/kg and ADF contents were 348, 378 and 273 g/kg DM,
respectively. There were differences (P<0.05) between effective DM,
CP, NDF and ADF degradability of these pasture species. The ERD of
DM, CP, NDF and ADF for ATA at rumen outflow rate of 0.05/h were
473, 630,239 and 395 g/kg, for ATR were 393, 498, 331 and 337 g/kg,
and for BT were 548, 760, 298 and 237 g/kg, respectively. Constant
degradation rate of DM, CP, NDF and ADF for ATA were 6.0, 11.8,
2.7 and 5.7%/h, for ATR were 3.8, 8.6, 5.8 and 3.5 %/h and for BT
were 4.2, 10.0, 1.8 and 3.7%/h, respectively. The differences between
pasture species in the rate and extent of DM, CP and fiber degradation
are likely to lead to major differences in forage intake, therefore these
characteristics must be considered as main parameters in developing
models and ration formulation of grazing ruminants.

Key Words: Pasture species, Chemical composition, Ruminal
degradation
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M42 Voluntary feed intake, rumen fermentation characteristics
and nitrogen retention in Iranian Balouchi sheep fed halophyte
forages. A. Riasi*!, M. Danesh Mesgaran?, H. Nassiri Moghaddam?,
and A. Heravi Moussavi?, ! University of Birjand, Birjand, Khorasan,
Iran, *Ferdowsi University of Mashad, Mashad, Khorasan, Iran.

Halophyte forages (Kochia scoparia and Atriplex dimorphostegia)
were harvested from different regions of central Iran desert (with
average annual rainfall of 170 mm). These forages are halophytic plants
typically grown on salty land that are a significant part of the local flora
in central Iran. During unfavorable environmental conditions, these
forages can provide supplemental or emergency feed for ruminants.
Each sample (n=20) was immediately chopped and composited before
air-drying. Dried forages were analyzed for total N, NDF, ash, Na, ClI
and K. Nine cannulated Balouchi ewes (48 + 2 kg) were transferred to
metabolism cages and randomly allocated to three dietary treatments
[T 1: kochia + alfalfa (1:1), T 2: atriplex + alfalfa (1:1), T 3: alfalfa]
in a Latin Square design with three periods of 21 d each. Animals had
ad libitum access to feed and water during each period. The results
showed that the voluntary dry matter intake of T 1 and T 2 were lower
(P<0.05) compared with T 3 (468 and 486 g/d, respectively v 628 g/d).
Mean ruminal pH (T 1=7.53, T 2= 7.52, T 3= 7.46) and ammonia-N
concentrations (T 1= 10.25, T 2=9.89, T 3= 9.71 mg/100ml) were
similar for all treatments at different times after feeding (0, 0.5, 1, 2,
3,4, 6, 8 hours) (P> 0.05). The N retention was higher (P< 0.001) in
ewes fed T 3 (2.03 g/d) compared with T 1 (1.07 g/d) and T 2 (0.93
g/d). Urine volume for T 2 was higher (P< 0.01) than for the other two
treatments. Sheep fed an Atriplex-based diet excreted more Na in the
urine daily (P< 0.01) whereas sheep fed kochia excreted more urea-N
in the urine daily (P< 0.001). Results showed that the diets contaning
kochia or atriplex have good potential as ruminants’ feeds.

Key Words: Feed intake, Rumen fermentation, Halophyte forages

M43 Effective neutral detergent fiber supply to dairy grazing
cows by alfalfa pasture. R. Gregoret*!, M. Gallardo', P. Luduefia?,
and M. Cagnolo?, 'INTA Rafaela Experimental Station, Rafaela,
Santa Fe, Argentina, *Villa Maria National University, Villa Maria,
Cordoba, Argentina.

The objective of this trial was to evaluate the effectiveness of the
neutral detergent fiber (NDF) supply by an autumn alfalfa pasture and
their effect on milk composition. Six lactating Holstein cows (100
DIM) were used in a cross-over design with two 28 days periods.
The treatments were: Alfalfa hay coarsely chopped (LH), and Alfalfa
pasture grazed (AG). In LH, penned cows were fed ad-libitum coarsely
chopped alfalfa hay. In AG, cows daily grazed alfalfa in strips that
provided approximately 40 kg DM/d. Pasture available herbage was
1655 + 182 kg/ha. All cows received 2.7 kg DM/d of ground corn
grain, half at each milking. Pasture DMI was estimated by difference
between pre- and postgrazing pasture mass. Chewing activities of the
six cows were monitored visually every 5 min for a 24-h period in each
experimental period. Alfalfa hay particle size was 44% > 13 mm and
49% > 2 mm. Cows receiving alfalfa hay had significantly higher DMI
than AG cows (22.8 vs. 18.1 kg DM/d, P = 0.023). The NDF intake
was also higher for the LH cows (10.6 vs. 5.4 kg DM/d, P < 0.001).
The time used for rumination was 447 and 318 min/d for LH and AG
respectively (P = 0.051). Total chewing activity per kilogram of NDF
was significantly higher for grazing cows (83.95 vs. 135.17 min/kg
NDF, P = 0.026). No significant differences were detected in milk
production (16.5 vs. 17.8 kg/d, P = 0.445). Milk fat content was lower
for the grazing (3.42%) than for the hay feed cows (3.99%), (P =
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0.018). Concentration of short and middle chain fatty acids (C4 —
C17) was lower in milk from grazing cows (P < 0.05). On the other
hand C18 chain fatty acids concentration was significantly higher for
grazing cows (P < 0.05). Concentration of C18:1 trans and CLA were
four times as high in AG milk, as compared to LH treatment (P
< 0.01). Under the condition of the present work the NDF of the
grazed alfalfa was not effective enough to support the milk fat of
grazing dairy cows. Grazing could enhance the production of milk
fat synthesis inhibitors.

Key Words: Alfalfa grazing dairy cows, Milk fat depression, eNDF

M44 Forage conservation effects on conjugated linoleic acid
and trans-C18:1 production by rumen microbes when incubated
with soybean oil and fish oil in continuous culture. R. Buckles,
A. AbuGhazaleh*, and G. Apgar, Southern Illinois University,
Carbondale.

The objective of this study was to evaluate the effect of forage
conservation method (freeze-dried vs. oven-dried) on ruminal
production of trans-C18:1 and cis-9, trans-11 conjugated linoleic
acid (CLA) when incubated with soybean oil (SBO) and fish oil (FO)
in continuous culture. Forages (70% Pasja, 30% oat) were grown in
paddocks, and a 30 kg sample was collected. One portion was rapidly
frozen -5°C and then freeze-dried (T1) while the other portion was
oven-dried (T2) at 45°C for 48 h. Four dual flow continuous culture
apparatus, designed to simulate ruminal digestion and solid and liquid
outflow, were used in this experiment in two 10 d periods using a
cross over design. Treatment diet (50% forage, 50% concentrate)
was fed (120 g/d DM basis) in three equal portions during the
day. The concentrate mix contained 1% FO and 2% SBO (DM
basis). Concentration of trans-C18:1 was not affected (P < 0.15) by
conservation method, but was numerically higher with T2 (22.0 mg/g
of overflow) than T1 (20.4 mg/g of overflow). The concentration
of c9t11 CLA tended (P < 0.08) to increase with T2 (0.32 mg/g of
overflow) compared with T1 (0.18 mg/g of overflow). Concentration of
linolenic acid was higher (P < 0.05) with T2 (2.12 mg/g of overflow)
than T1 (1.72 mg/g of overflow. Based on these results, forage
conservation method has limited effect on ruminal production of
trans-C18:1 and c9t11 CLA in continuous culture.

Key Words: Forage, Trans FA, Continuous culture

M45 The effect of fatty acid source and forage source on
trans-C18:1 and conjugated linoleic acid production by ruminal
microbes in batch culture. R. Buckles, A. AbuGhazaleh*, and G.
Apgar, Southern Illinois University, Carbondale.

Previously, docosahexaenoic acid (DHA) was identified as the active
component in fish oil that enhances trans-C18:1 production. The
objective of this study was to evaluate the effect of combining DHA
with linoleic acid (C18:2) and linolenic acid (C18:3), using three
different dried forages (oats, pasja, or alfalfa) on production of
trans-C18:1 and conjugated linoleic acid (CLA) in batch culture.
Treatments were as follows: 1) Forage (T1), 2) Forage + 100mg
C18:2 (T2), 3) Forage + 80mg C18:2 + 20mg DHA (T3), 4) Forage +
100mg C18:3 (T4), and 5) Forage + 80mg C18:3 + 20mg DHA (T5).
Treatments (15 in total) were incubated in triplicate in 500 ml flasks
containing 2g finely ground forage, 40 ml strained ruminal fluid, 160 ml
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media, and 8 ml reducing solution. A 5-ml sample of culture contents
was taken at 24 h for fatty acid analysis by gas liquid chromatography.
After 24 h of incubation, the concentration of trans-C18:1 was higher
(P < 0.01) in cultures incubated with C18:2 than C18:3. Addition
of DHA further increased the concentration of trans-C18:1 and the
increase was greatest (P <0.01) with T3. Forage type had no effect (P >
0.05) on trans-C18:1 concentration. Cis-9, trans-11 CLA was detected
only in cultures incubated with C18:2 (T2 and T3) and concentration
was higher (P < 0.05) with T3 than T2. The concentration of cis-9,
trans-11 CLA was higher (P < 0.05) when pasja and alfalfa were used
as forage sources compared with oats. In conclusion, production
of trans- C18:1 and cis-9, trans-11 CLA in rumen cultures were
greatest when DHA was incubated with linoleic acid. In addition,
forage type used in this study had a minimal effect on trans fatty
acids formation.

Key Words: Forage source, FA source, Trans fatty acids

M46 Using the Synchrotron (SRFTIRM) to Reveal Molecular
Structural-Chemical Differences between Two Types of Forages
Seeds —Winterfat (Krascheninnikovia lanata). P. Yo*, R. Wang, and
Y. Bai, University of Saskatchewan, Saskatoon, Canada.

Winterfat ((Krascheninnikovia lanata)) (forage seed) is a long-lived
native shrub with superior forage quality for livestock and wildlife.
The objectives of this study were to use the advanced synchrotron
technology (SRFTIRM) as a novel approach to reveal protein molecular
structural-chemical differences between the two types of winterfat
(forage) seeds which showing physiological differences in low
temperature tolerances. This experiment was performed at beamline
U10B at Brookhaven National Laboratory. Statistical analyses were
performed using SAS with the model: Y = m+seeds (S)+ fitting methods
(F) + SXF + error (where, S= Large, Small; F= Gauss, Lorentz). The
results showed that with the synchrotron SRFTIRM, the molecular
structural-chemical makeup and characteristics of the winterfat seed
tissues could be imaged and revealed. The protein secondary structures
differed between the large and small seed tissues. The large type of
seeds contained no significant differences (P>0.05) in percentage of
B-sheet (average 37.0%) and a-helix (average 24.1%). However, the
large type of seeds contained lower (P<0.05) percentage of B-turn
(18.1 vs. 20.1%) and lower (P<0.05) ratio of B-turn to o-helix (0.8
vs. 0.9) and B-turn to B-sheet (0.5 vs. 0.6). The results indicated that:
1) the large and small type winterfat seeds have subtle differences in
protein secondary structure profile, which implicating differences in
structural chemical make-up and features of the two types of winterfat
seeds. These subtle differences may affect winterfat seed quality,
germination behaviors and growth characteristics. Keeping in mind
current research on ‘Prion Diseases’, perhaps only subtle changes
in secondary structure are needed to provide big consequences.
Our results demonstrate the potential of highly spatially resolved
synchrotron-based FTIR microspectroscopy to reveal differences of
structural molecular chemistry and protein secondary structures, which
are associated with seed size variation and may affect germination
behaviors.

Key Words: Synchrotron FTIR microspectroscopy, Forage seed,
Molecular chemistry
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M47 Assessment of forage production and nutritional value of
subtropical grasses in north-western Argentina. M. V. Cornacchione'
and J. 1. Arroquy*!:2, Unstituto Nacional de Tecnologia Agropecuaria,
Santiago del Estero, Argentina, *Consejo Nacional de Investigaciones
Cientificas y Técnicas, Santiago del Estero, Argentina, 3Universidad
Nacional de Santiago del Estero, Santiago del Estero, Argentina.

The aim of this trial was to evaluate forage yield and quality of
subtropical grasses in the Semiarid Chaco of Argentina. In 2002,
ten cultivars were planted in a completely randomized block design;
Brachiaria brizantha (cv. Marandu; BBM), three cultivars of Chloris
gayana (cv. Callide [CGC], cv. Katambora [CGK], and cv. Finecut
[CGF]), two cultivars of Cenchrus ciliaris (cv. Biloela [CCB] and
cv. Molopo [CCM]), Panicum maximum (cv. Gatton panic [PMG]),
Panicum maximum var. Trichoglume (cv. Green panic [PMTG]) and
two Panicum coloratum (cv. Klein [PCK], and cv. Bambatsi [PCB]).
During 4 seasons, three experimental plots (10 X 20 m) per cultivar
were clipped once a year at the end of the growing season (May;
mature forage). Cultivar X year interaction was significant for forage
production (P < 0.01). In a group of cultivars (CGC, CGK, CGF,
BBM, and CCM) forage production linearly decreased (P < 0.01) in
response to sward maturity. But other species (PMG, PMTG, PCB,
PCK, CCB) had a quadratic response (P < 0.01; initially peaked, and
then decreased in DM production) to maturity. BBM had more forage
accumulation (P < 0.01; 7445 kg DM /ha) than Chloris cultivars (5698
kg DM /ha) and Panicum spp. (4310 kg DM /ha), but did not differ
from Cenchrus cultivars (6306 kg DM /ha). Cultivars of Cenchrus
accumulated more forage than Panicum spp. (P < 0.01), and they
had similar DM production than Chloris cultivars. Chloris cultivars
were superior to Panicum coloratum (P < 0.01; 2980 kg DM /ha) but
they were similar to Panicum maximum (4975 kg DM /ha). Panicum
maximum had more forage production than Panicum coloratum (P <
0.01). Crude protein and NDF content did not differ among cultivars
(P <0.10; average CP = 4.75 + 0.46, NDF = 77.5 £ 6.3). The content
of CP in the forage linearly decreased (P < 0.01) because of advancing
maturity of the sward, while NDF increased (P < 0.01) in response to
sward maturity. In conclusion, Brachiaria and Cenchrus cultivars had
higher forage productivity in the Semiarid Chaco than the other species,
whereas forage quality was similar among cultivars.

Key Words: Subtropical pastures, Forage production, Forage quality

M48 In vitro ruminal degradation of anthocyanidin-containing
alfalfa transformed with the maize Lc regulatory gene. Y. Wang*!,
T. A. McAllister!, and M. Y. Gruber?, 'Agriculture and Agri-Food
Canada Research Centre, Lethbridge, Alberta, Canada, *Agriculture
and Agri-Food Canada Research Centre, Saskatoon, Saskatchewan,
Canada.

To reduce the propensity of alfalfa to cause pasture bloat in grazing
animals, researchers sought to transform this popular forage with a
bHLH anthocyanin regulatory gene (Lc) from maize. Expression of
the Lc (leaf color) gene causes accumulation of anthocyanidin and
proanthocyanidins in alfalfa tissues, giving rise to novel ‘purple-green’
forage. In this study, the effects of Lc expression on ruminal degradation
of the forage were studied in vitro. Field-grown parental and three
transgenic forages were harvested at the pre-bud stage, freeze-dried
and ground (1.0 mm) for use as substrate. Anthocyanidin content in the
transgenic genotypes ranged from 130 to 136 nug/g DM. The ground
forages (500 mg in F57 bags) were incubated anaerobically for 0, 2, 4,
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8,12, 16, 24, and 48 h in a DAISY" Incubator (ANKOM Technology,
Macedon, NY) for determination of DM and N degradabilities (n =
9). A second incubation was conducted (sampling at 0, 4, 8 and 12
h) with N included as a marker for microbial protein. Compared to
the non-transgenic parental alfalfa (NT), the Lc-transgenic genotypes
contained less (P = 0.034) rapidly soluble DM, but their slowly
degradable DM fractions, rates of degradation and lag times for
digestion were similar (P> 0.122) to NT. At 0 h, the true disappearances
of N and DM were lower (P <0.001 and P = 0.027, respectively) from
the Lc genotypes than from NT alfalfa, but they did not differ (P 2
0.137) at 4, 8, or 12 h. Solubility of DM and N were both negatively
correlated (r? > 0.563) with the concentration of anthocyanidins
measured in the forage. Lc-transformation reduced the initial rate, but
not the extent of DM and N digestion of alfalfa in the rumen. These
properties could improve the utilization of protein and possibly reduce
the risk of bloat in ruminants consuming fresh alfalfa.

Key Words: Lc-transformation, Forage quality, Ruminal degradation

M49 Antiherbivory compounds on the leaf surface of intact and
resprouted tarbush. R. Estell*!, E. Fredrickson!, and M. Remmenga?,
YUSDA-ARS Jornada Experimental Range, Las Cruces, NM, *New
Mexico State University, Las Cruces.

Shrub encroachment into desert grasslands of the southwestern United
States is a serious problem resulting in loss of forage and rangeland
productivity. Flourensia cernua (tarbush) is one such shrub contributing
to the decline of Chihuahuan Desert grasslands. Our previous research
has shown tarbush consumption by sheep and goats to be negatively
related to leaf surface concentration of individual terpenes and
epicuticular wax. Concentrations of antiherbivory compounds such
as terpenes change with plant age and phenology. Our objective was
to alter the vegetative state and potential palatability of tarbush by
clipping intact plants and generating resprouts. We hypothesized
resprouts would invest fewer resources into antiherbivory compounds
and therefore have lower concentrations of volatile chemicals such
as terpenes than intact plants. Ninety tarbush plants were randomly
selected and all biomass within 10 cm of the soil surface was removed
from 45 plants during winter dormancy. Leaves were collected the
following summer during active growth from the canopy of intact
controls and resprouts. Leaf surface volatiles were extracted in ethanol
and analyzed by gas chromatography-mass spectroscopy. Data were
transformed to natural logarithms and subjected to univariate analysis
of variance and stepwise discriminate analysis. Of the 87 compounds
present on tarbush leaves, 35 were greater in canopy samples and 16
were greater in regrowth samples based on univariate analysis (P <
0.05). Mean concentration of total volatiles on canopy leaves tended
to be less (P = 0.0622) than that of regrowth (3642 vs 4684 ng/g
DM). Nine compounds in the discriminate analysis (o-muurolene,
iso-borneol, unknown#6, p-cymen-8-ol, unknown#7, sabinene,
B-caryophyllene, &-cadinene, and o-copaene) explained 95% of the
variation between canopy and regrowth samples. In contrast to our
hypothesis, lower cumulative concentration of volatile compounds
in canopy than regrowth samples suggests repsrouts may be less
vulnerable to herbivory than old growth tarbush. However, animal
studies are needed and effects on other classes of secondary compounds
must be examined.

Key Words: Regrowth, Shrub, Terpene
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M50 Chemical composition, intake and in vitro gas production of

the forage selected by cattle in a grassland of Northern Mexico.
M. Murillo-Ortiz, O. Reyes-Estrada, E. Herrera-Torres, M. Guerrero-
Cervantes, G. Nevarez-Carrasco, R. Montoya-Escalante, A. S. Juarez-
Reyes, and M. A. Cerrillo-Soto*, Universidad Judrez del Estado de
Durango, Durango, Dgo. México.

The study was performed to determine the voluntary intake, nutritional
value and in vitro gas production of the diet of grazing cattle during two
periods of the year: wet (Jul-Dec), and dry (Jan-Jun). Four esophageal
cannulated steers (320 + 5.0 kg BW) were utilized to obtain extrusa
samples. The collection was carried out at 700 during 45 min for a
period of 4 days during Jul, Sept, Oct, Dec, Jan, Mar, Apr and Jun. The
OM voluntary feed intake was determined from total fecal collection
and the indigestible fraction of the forage after 48h incubation in the
rumen. Chromium sesquoxide (8g/anim/14d) was dosed to the four
steers to estimate total fecal production. The sampling was performed
morning (700) and evening (1600) for 4 days during the months
mentioned above. Estimations of CP, NDF, ADF and lignin were
performed. In vitro gas production determinations were carried out by
incubating 500 mg DM samples in calibrated 100 ml glass syringes
using rumen fluid from two steers fed alfalfa hay ad lib. Gas production
was recorded at 0, 3, 6, 15, 24, 36, 48, 72 and 96h. Data were fitted to
the exponential equation: Y = a + b (1 - e ™). The variables were then
analyzed using PROC GLM according to a completely randomized
design. Nutritional level was increased (P < 0.05) during the wet season
compared with that observed during the dry season. Dry matter intake
was increased 82%, CP by 128%, and the gas production rate constant
¢ by 35% during the wet vs. dry season. Potential degradability (a +
b) was not affected (P > 0.05). Based on these data a supplementation
schedule is warranted during the dry season to improve the body
condition score of cattle.

Table 1. Voluntary intake, Nutritional value and parameters from
in vitro gas production

Item Sampling period

Dry Wet Mean SEM
Intake
kg OM/d 5.0° 9.1 7.0 0.270
Percentage BW 1.5° 2.82 2.1 0.048
g/kg BW 075 (g OM) 66.8° 123.32 95.0 0.127
Nutritional value (% DM)
CPp 6.6° 15.12 10.8 0.61
NDF 74.7% 60.6° 67.6 0.73
ADF 48.6° 40.5° 445 0.32
Lignin 6.7% 350 5.1 0.27
in vitro gas production
a+ b (ml/500 mg DM) 106.8 2 100.12 103.5 7.69
Digestion rate constant (%/h) 3.4 ° 462 4.0 0.60

Means between rows with different superscritps differ (P<0.05)

Key Words: Range cattle, Nutritional value, Gas production

MS51 Effect of nitrogen-fertilizer application on chemical composi-
tions and in vitro rumen digestibility of corn stovers. Q. Meng*!?
and G. Yan'?2, 1State Key Laboratory of Animal Nutrition, Beijing,
China, *Beef Cattle Research Center and College of Animal Science &
Technology, China Agricultural University, Beijing, China.

Corn stovers supply a major source of roughage feeds of ruminant
animals in China. Chemical compositions and ruminal fermentation of
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stover generally determines the animal performance and the product
quality. Because emphasis has been placed on improvement of corn
grains rather than nutritive values of stover, this experiment wass
conducted to ascertain the effect of nitrogen-fertilizer application
on chemical composition and in vitro digestibility of corn stovers.
Traditional corn (Zea mays L.) plants were fertilized under five levels
of urea (0, 75, 150, 300, 450 kg/ha) during middle growth stage. After
ear harvest, stover samples were collected and measured for chemical
components, in vitro digestibility and gas production characteristics.
Increasing N-fertilizer application levels linearly increased (P<
0.001) the contents of crude protein (CP), total amino acids and Ca,
but linearly decreased (P<0.01) the total water soluble saccharides.
Fertilizer rate had little or no influence (P> 0.08) on the contents of ether
extract, ash, P, NDF, ADF and lignin. Increasing N-fertilizer application
levels resulted in quadratic (P<0.05) changes in digestibilities of dry
matter, CP, NDF and ADF with the highest digestibilities achieved
at the urea application level of 300 kg/ha. As urea application levels
increased, potential degradability (a + b) of stovers linearly decreased
(P<0.001), but gas production rates linearly increased (P<0.001).
Results indicated that application rate of N-fertilizer during middle
growth stage of corn plants can influence the chemical composition
and rumen fermentation of corn stover.

Key Words: Nitrogen fertilizer, Corn stover, Chemical composition
and rumen fermentation in vitro

MS52 In vitro evaluation of various energy supplements for tropical
and temperate forages. R. D. L. Pacheco*!, D. D. Millen!, N.
DiLorenzo?, and A. DiCostanzo?, !FMVZ/UNESP, Botucatu, Sao
Paulo, Brazil, ?University of Minnesota, St. Paul.

The objective of this study was to evaluate the effects of various energy
supplements (Corn Grain, CG; Citrus Pulp, CIP; or Soy Hulls, SH)
on IVDMD in two types of forages: Brachiaria decumbens (BD), a
tropical forage, or Poa pratensis, (PP) a temperate grass, hay. Energy
supplementation level was based on providing 0.2 % corn per kg BW
for a 450-kg cow expected to consume a total of 8.1 kg DMI daily.
Energy-supplemented diets were isoenergetic and formulated based
on the following TDN values: CG = 92%, CIP = 81% and SH = 74%.
Forage only (FOR) or forage mixed with respective supplement (DIET)
in Ankom fiber bags were incubated in jars in a Daisy" Incubator
(Ankom Technology Corp.). Jars containing FOR bags only were
added respective supplement in the media. A set of control bags (CTL)
contained forage only. Supplementation had no effect on IVDMD
of the forage (P > 0.05) regardless of source. Temperate grass hay
had greater (P < 0.01) IVDMD values than BD. A supplement type
X forage source interaction was observed (P = 0.04) for total diet
IVDMD. No differences (P> 0.05) in total diet IVDMD were observed
for BD supplementation (CTL =41.58%, CG =40.19%, CIP =42.38%,
SH = 42.67%; SEM = 2.42), but greater (P < 0.05) total diet [VDMD
values were observed for CTL and CG when compared to SH (CTL =
55.20%, CG = 55.02%, CIP = 53.00%, SH = 51.21%; SEM = 2.42).
In conclusion energy supplementation effects on total diet and forage
fraction IVDMD were dependent on forage type and supplemental
source. At the supplementation level tested, no effect on [IVDMD was
observed in the forage fraction of the diet for either PP or BD. No
effects were observed in [IVDMD when supplementing tropical forage
(BD) based diets. A reduction in total diet [IVDMD was observed
when supplementing a PP with soy hulls, when compared to no energy
supplementation or supplemented with corn grain.

Key Words: Forages, IVDMD, Energy supplementation
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MS53 Neutral detergent fiber digestibility of cool-season grasses. P.
D. French*, T. W. Downing, B. D. Frisch, J. L. Chamberlain, and J. L.
Warntjes, Oregon State University, Corvallis.

Forage grass production is an important component of profitable
dairying along the Pacific Northwest coast. Neutral detergent fiber
digestibility (NDFD) is increasingly being used in ration formulation
and forage benchmarking. However, data on differences in NDFD
between and within cool-season grass species is limited. Therefore, the
objective of this study was to determine if NDFD differs between and
within species. In experiment 1, 15 cool-season grass varieties were
replicated 3 times each in 6 m? randomized field plots. Included were
5 varieties each of perennial ryegrass (Lolium perenne), orchardgrass
(Dactylis glomerata), and tall fescue (Lolium arundinaceum). In
experiment 2, three diploid and three tetraploid cool-season ryegrass
varieties (Lolium perenne) were replicated 3 times each in 6 m?
randomized field plots. Plots were mechanically harvested six times at
approximately 28 d intervals beginning in March. Forty eight-hour in
vitro neutral detergent fiber (NDF) digestibility was determined using
0.3 g of sample in F57 bags in a Daisy'! Incubator (Ankom Technology,
Fairport, NY). In experiment 1, yield (2124+79 kg DM/ha/cutting) was
similar across species. Neutral detergent fiber was less for ryegrass
compared to orchardgrass (47.1 vs 48.5+0.4%; P < 0.01), but similar
to both of these grasses was tall fescue (48.0%). Neutral detergent fiber
digestibility was greater for ryegrass compared to orchardgrass and
tall fescue (80.4 vs 77.5+£0.6% of NDF; P <0.01). Digestible NDF did
not differ and was 37.4+0.3% of DM or 799+32 kg/ha/cutting. Neutral
detergent fiber increased (linear; P < 0.01) and NDFD decreased
(quadratic, cubic; P < 0.05) as the growing season progressed. In
experiment 2, yield (2220+110 kg DM/ha/cutting), NDF (47.2+0.5%),
NDFD (80.7+0.5%), and digestible NDF (3840.4% of DM and 851447
kg DM/ha/cutting) were similar for diploid and tetraploid ryegrasses.
These results indicate species, when managed intensively, has little
effect on yield and digestibility.

Key Words: Neutral detergent fiber digestibility, Cool-season grass,
In vitro digestibility

M54 Effect of Lactobacillus buchneri applied to alfalfa hay treated
at high moisture. G. E. Higginbotham*!, S. Mueller!, and R. Kuber?,
YWniversity of California Cooperative Extension, Fresno, >*Conner
Marketing, Clovis, CA.

The effectiveness of a microbial inoculant containing L. buchneri in
high moisture alfalfa hay was evaluated. Third cutting alfalfa from
alternate windrows was baled into six 900 kg bales at 75% DM (high
moisture) without (HM-C) or with (HM-T) inoculant and at 85% DM
(normal moisture) without inoculant (NM). Application rate was 1.2
million colony forming units (CFU) per gram of forage. Each bale
(six per treatment) had three core samples collected per end at 0 and
at 28 d of storage to determine chemical composition. Internal bale
temperatures were measured throughout the 28-d storage period.
Treatment effects on all quality attributes were analyzed using the
NCSS statistics software. At baling, differences between high moisture
treatments were not significant for percentages of CP, soluble protein,
bound protein, ADF, NDF or 30-h NDF digestibility. After 28 d of
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storage, no differences were detected between high moisture treatments
for CP, soluble protein, ADF, NDF and NDF 30h digestibility. Bound
protein was greater (P<0.05) for HM-T compared to HM-C and NM
(1.48%, 1.09%, 0.98%, respectively). Both HM hays heated to between
37.8°C and 48.9°C. Temperatures of NM varied between 27.8°C
and 32.2°C. After storage, differences in mold values for both HM
groups were not different with yeast counts similar for HM hays but
significantly lower than NM hay. Bales from each treatment were
broken open and evaluated by an independent nutrition consultant for
timber, color, leaf quality, aroma, mold, dustiness and overall quality
using a scale from 1 to 5 where 5 is a high rating. No differences were
detected for timber rating but both HM treatments had significantly
lower ratings than NM treatment in color, leaf quality aroma, dustiness
and overall quality. No differences were noted between the HM
treatments. Based on this trial, the addition of L. buchneri to the
high moisture alfalfa hay did not appreciably improve chemical
or visual characteristics over non-treated controls or hay baled at
normal moisture levels.

Key Words: Inoculant, Alfalfa, Hay

MSS Effect of fibrolytic enzymes or ammonia treatment on the

nutritive value of 6-wk and 8-wk regrowths of guineagrass hay.
D. B. Dean*!2, A. T. Adesogan', E. Valencia®, and N. Krueger!,
YWniversity of Florida, Gainesville, *Universidad del Zulia, Maracaibo,
ZU, Venezuela, 3Universidad de Puerto Rico, Mayaguez, PR.

This study evaluated the effect of applying four fibrolytic enzymes or
NH3 on the nutritive value of 6- (6-wk) and 8-week (8-wk) regrowths
of guineagrass (Panicum maximum) hay. The NH3 was applied at 4%
DM and enzymes Promote (Pr) Biocellulase X-20 (X-20), Fibrozyme
(Fib) and Biocellulase A-20 (A-20) were disolved in water and applied
in a fine spray at 0, 0.5x, 1x and 2x manufacturer-recommended rates
to 2 kg of hay in triplicate. Hays were stored for 3 weeks before
determination of chemical composition and 6-h and 48-h in vitro
digestibility of DM (IVDMD), NDF (IVNDFD), and ADF (IVADFD)
using a completely randomized design. Crude protein concentration,
6-h and 48-h IVDMD, and 48-h IVNDFD and IVADFD values were
greater (P<0.01), while ADF and NDF concentrations were lower
(P<0.01) in 6-wk hays compared to 8-wk hays. Additive treatment
did not affect ADF or NDF concentration of 6-wk hays, but in 8-wk
hays, X-20 and Fib treatment slightly (<4%) reduced NDF and ADF
concentrations (additive x maturity interaction, P<0.1). Ammoniation
increased (P<0.01) CP concentration of 6-wk and 8-wk hays by 42
and 91%, respectively (additive x maturity interaction, P<0.01).
Ammoniation increased 6-h IVDMD by 35% and increased 48-h
IVDMD and IVNDFD by 10%, and there were no maturity x additive
interactions for these measures. Additive treatment did not increase
48-h IVADFD. This study shows that guineagrass quality decreases as
the duration between harvests increases. Certain enzymes produced
small (<4%) decreases in the fiber concentration of 8-wk hays, but
enzymes had no other effects on nutritive value. Ammoniation increased
CP concentration and in vitro DM and NDF digestibility, therefore
ammoniation was the only treatment that increased the nutritive value
of guineagrass hays

Key Words: Guineagrass hay, Enzymes, Nutritive value
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MS56 Characterization of pubertal development in nanny-fed and
synthetic milk-fed crossbred meat goat does. K Collard*!, M. S.
Torres!, E Gonzales!, C. W. O’Gorman!, R. L. Stanko'2, and M. R.
Garcia!, 'Texas A&M University, Kingsville, *Texas A&M University
Agriculture Research Station, Beeville.

Kid goats raised on synthetic goat milk (SM) reportedly have a
substantially lower growth rate than nursing doe-reared kids, which
may affect age at puberty. Therefore, the effect of SM on pubertal
development was determined in January-born crossbred (Boer x
Spanish) meat goat does. Newborn doe kids remained with their
respective nursing doe during the first 24h. After 24h doe kids were
randomly selected to continue nourishment from the nursing doe (N;
n=10) or begin a SM regimen (n=7). All doe kids had ad libitum access
to pelleted goat feed and sorgum hay throughout the study. At 45 d
of age doe kids were weaned. Body weight and ADG were recorded
weekly throughout the study. Blood samples were collected twice
weekly beginning at 5 mo of age and analyzed for concentrations
of serum progesterone (P4), circulating metabolites, and metabolic
hormones. To determine serum LH characteristics during development,
does were bled every 12 min for 8 h beginning at 6 mo of age and
every 30 d thereafter until confirmation of puberty, i.e., 2 consecutive
concentrations of P4 (1 ng/ml). Effect of milk source on age at puberty
was determined using the MIXED procedure of SAS. Effect on serum
hormones and circulating metabolites from 20 weeks prior to puberty
until the week of pubertal ovulation were analyzed using the MIXED
procedure of SAS for repeated measures. Age at puberty tended (P=
0.1) to occur earlier in N does compared to SM does (278.3 d + 7.7
vs. 299.4 d £ 9.2, respectively). Despite an increase (P < 0.05) in BW
as puberty approached, neither BW nor ADG differed between the
two groups. LH pulses were detected at 6 mo of age in all does at a
frequency of 1.7 pulses/8 h, increasing (P< 0.01) to 3.4 pulses/8 h
within 30 d of pubertal onset. LH pulse amplitude decreased (P = 0.03)
from 3.0 ng/ml at 6 mo of age to 2.2 ng/ml within 30 d of pubertal
onset. The baseline of LH did not differ throughout the sampling
period. Serum concentrations of total cholesterol and glucose decreased
(P < 0.01) in all does as puberty approached. Results suggest that
SM may not adversely affect the age at puberty in crossbred meat
goat does.

Key Words: Goats, Milk, Puberty

MS57 Water balance in goats under feed restriction. K. T.
Resende*!#, I. A. M. A. Teixeira!, J. M. Pereira Filho2, and P. J.
Murray?, 'Universidade Estadual Paulista/FCAV, Jaboticabal, SP,
Brazil, *Universidade Federal de Campina Grande, Patos, PB, Brazil,
3School of Animal Studies, University of Queensland, Gatton, Qld,
Austrdlia, *FAPESP, Sdo Paulo, SP. Brazil.

The effect of feed restriction on water balance and nutrient utilization
was investigated in individually penned Boer x Saanen kids. Twenty-
two male Boer x Saanen kids with an initial average BW of 15 kg were
used. Seven kids were slaughtered at the beginning of the experiment
(reference animals) and the remainders were allocated to one of 3
treatments (0, 30 and 60% water restriction). The feed intake for the
0% restriction treatment animals determined the intake for the animals
in the 30% and 60% restriction treatment. When the animals in the 0%
restriction treatment group reached 25 kg BW, the animals in the 30%
and 60% restriction treatment groups were also slaughtered. There
was a negative relationship between DMI and water intake, whereas
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the greater intake of water was found in goats in the 60% restriction
treatment group (P < 0.05). The digestibility coefficients for DM, OM,
carbohydrates, ash, ether extract, energy, NDF, ADF and lignin did
not differ between treatments (P > 0.05), whereas the digestibility
coefficient for CP was different between treatment groups (P < 0.05).
The highest metabolic water production was in animals in the 0%
restriction treatment group (P < 0.05). No significant differences were
observed in the composition of gastro-intestinal tract contents of the
goats in the different treatments (P > 0.05). Lower water retention
was found in the animals in the 60% restriction treatment group (P <
0.05). The study showed that feed restriction affected water intake,
CP digestibility and water retention in the body of the goat kids. This
experiment demonstrated that DM:water intake ratio changed when
severe feed restriction was applied (60% restriction) and water was
freely available. Our findings suggested that penned goats might have
different pattern of drinking, particularly if feed intake is restricted,
and caution is needed to extrapolate results from nutritional and
physiological trials in pens to goats on pasture.

Key Words: Goat kids, Metabolic water production, Penned goats

MS8 Energy and protein requirements for maintenance and
growth of Boer crossbred kids*. M. H. M. R. Fernandes*!, K. T.
Resende!, L. O. Tedeschi?, J. S. Fernandes Jr.!, H. M. Silval, G.
E. Carstens?, and I. A. M. A. Teixeira!, !Universidade Estadual
Paulista/FCAV, Jaboticabal, Sao Paulo, Brazil, *Texas A&M University,
College Station.

Meat production by goats has become an important livestock enterprise
in several parts of the world. However, energy and protein requirements
of meat goats have not been well defined. The objective of this study
was to determine energy and protein requirements for maintenance
and growth of 34 intact male crossbred (34Boer Y4Saanen) from 20 to
35 kg BW. The baseline group (BL) was comprised of seven randomly
selected kids, averaging 20 kg BW. An intermediate group was fed
ad libitum and consisted of six randomly selected kids that were
slaughtered when they reached 27.5 kg BW. The remaining kids (n =
21) were randomly allocated to three levels of DMI (treatments: ad
libitum and restricted to 30 and 60% of the ad libitum) within seven
groups. A group was slaughtered when the ad libitum treatment kid
reached 35 kg BW. Body components were weighed, ground, mixed,
and subsampled for chemical analysis. Initial body composition was
determined using equations developed from the composition of the BL
kids. The diet DM consisted of 47% corn hay and 53% concentrate
(21.4% CP). A digestion trial was conducted in parallel to determine
dietary DE and ME. The NEcalculated was 77.3 + 1.05 kcal/kg®”
EBW (67.4 £ 1.04 kcal/kg®7> BW). The ME for maintenance (ME,;
118.1 kcal/kg®’> 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 0.65. A value
of 391 + 59 mg N/d/kg®7> EBW for N losses (or 2.44 + 0.4 g of
NP,,/d/kg"7 EBW) was determined. Net energy (NE,) and protein
(NP,) requirements for growth ranged from 2.55 to 3.0 Mcal/kg empty
weight gain (EWG) and 178.8 to 185.2 g/kg EWG for 20 and 35 kg
BW; respectively. These findings suggested that net energy and protein
requirements for growth of Boer crossbreds, a meat type breed, might
be higher than published requirements for dairy goats. * Sponsored by
FAPESP and CAPES, Brazil.

Key Words: Gain, Goat, Net requirement
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MS9 Effects of feeding method, diet nutritive value and physical

form, and genotype on feed intake, feeding behavior, and growth
performance by meat goats. T. Gipson*, A. Goetsch, G. Detweiler,
and T. Sahlu, American Institute for Goat Research, Langston
University, Langston, OK.

Thirty-two F Boer x Spanish (28.7 kg, SE = 0.49) and 40 3/4 Boer-1/4
Spanish (31.9 kg, SE = 0.47) wethers, 5 mo of age, were used to
compare feeding systems with different dietary treatments. Feeding
systems were Calan gates and automated feeding units allowing one
animal to consume feed at a time. Two diets included concentrate
(C) and two were dehydrated alfalfa (A), fed pelletized (P) or loose
(L). Main effects of feeding method were not significant. There was
an interaction in DMI involving feeding method, diet, and genotype,
which indicated that with a concentrate diet, regardless of physical
form, DMI was not influenced by feeding method. Main effect dietary
treatment means (1.78, 1.67, 2.04, and 1.70 kg for C-P, C-L, A-P, and
A-L, respectively; SE = 0.030) indicated that pelletizing had a slightly
greater effect on DMI with A vs C. ADG was lowest (P < 0.05) among
treatments for A-L (212, 205, 190, and 157 g for C-P, C-L, A-P, and
A-L, respectively; SE = 8.9), and ADG:DMI was greater for C vs A
(127, 120, 94, and 94 g/kg for C-P, C-L, A-P, and A-L, respectively;
SE = 7.8). ADG and ADG:DMI were similar (P > 0.05) between
genotypes. For wethers subjected to automated feeding units, the
number of feeder visits was lowest among diets (P < 0.05) for C-P
(23.1, 31.2, 35.7, and 35.7 per day); total feeder occupancy time per
animal ranked (P < 0.05) C-P < A-P < C-L and A-L (74, 130, 105,
and 122 min/d), and rate of DMI was greater (P < 0.05) for P than for
L diets (24.6, 12.9, 22.0, and 13.7 g/min for C-P, C-L, A-P, and A-L,
respectively). In summary, there appear limits to change by meat goats
in feeding behaviors in response to diet types and forms, as exemplified
by lowest ADG for A-L. Calan gates and automated feeding systems
appear similar in the ability to compare growth performance with
treatments such as the concentrate-containing diets and genotypes of
this experiment. Pelletizing does not seem to affect growth performance
with diets consisting of appreciable concentrate and effects with forage
diets may be attributable to change in level of feed intake.

Key Words: Feed intake, Goats, Growth

M60 Methane emission by goats consuming diets with different
levels of condensed tannin-containing lespedeza and sorghum-
sudangrass. G. Animut*!, R. Puchala!, A. Goetsch!, T. Sahlu!, G.
Detweiler!, A. Patra!, V. Varel?, and J. Wells?, 'dmerican Institute for
Goat Research, Langston University, Langston, OK, 2US Meat Animal
Research Center, Clay Center, NE.

Boer (7/8) x Spanish wethers (24; BW = 34.1 kg, SE = 1.02) were
used to determine effects of dietary levels of a condensed tannin
(CT)-containing forage Kobe lespedeza (Lespedeza striata; K) and
sorghum-sudangrass (Sorghum bicolor; G) on methane emission.
Treatments were K levels (DM basis) of 100, 67, 33, and 0% (100K,
67K, 33K, and 0K, respectively). Forages harvested daily were fed at
1.3 times the maintenance energy requirement. The experiment lasted
21 d, with measures on the last 8 d. N was 1.7 and 2.2%, in vitro
true DM digestibility was 85.5 and 68.0%, and CT was 0 and 15.1%
for G and K, respectively. DMI was similar among treatments (677,
664, 633, and 626 g/d; SE = 30.8) and gross energy (GE) digestibility
increased linearly (P < 0.05) with decreasing K (47.1, 51.4, 58.9,
and 65.6% for 100K, 67K, 33K, and OK, respectively). ME intake
increased linearly (P < 0.05; 398, 431, 485, and 513 kJ/kg BW?73),
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whereas energy expenditure (356, 350, 399, and 504 kJ/kg BW?75)
and methane emission changed linearly and quadratically (P < 0.05)
with decreasing K (10.9, 13.8, 17.6, and 26.2 L/d; 3.3, 4.0, 5.4, and
8.2% GE; 7.0, 7.7, 8.8, and 11.9% DE for 100K, 67K, 33K, and 0K,
respectively). In vitro methane production by incubation of ruminal
fluid for 3 wk with a medium for methanogenic bacteria and other
conditions promoting activity by methanogens also was affected
linearly and quadratically (P < 0.05) by K (7.0, 8.1, 9.2, and 16.1 mL
for 100K, 67K, 33K, and OK, respectively). The total bacterial count
was similar among K levels, but the number of total protozoa increased
linearly (P < 0.05) as K declined (8.3, 11.8, 15.6, and 27.1 x 10°/mL
for 100K, 67K, 33K, and OK, respectively). In conclusion, the CT-
containing forage K decreased methane emission by goats regardless
of nonzero level. The impact of K CT on methane emission appears
attributable to changes in methanogenic bacterial activity, although
alterations of protozoal actions might be involved as well. This project
was supported by USDA Project No. 2004-38814-15045.

Key Words: Condensed tannins, Goats, Methane

Mb61 Efficiency of energy use for pregnancy by crossbred Boer x
Spanish does with different litter size. I. Tovar-Luna', A. L. Goetsch!,
R. Puchala*!, T. Sahlu!, G. E. Carstens?, H. C. Freetly?, and Z. B.
Johnson*, 'Kika de la Garza American Institute for Goat Research,
Langston, OK, *Texas A&M University, College Station, 3USDA/ARS
Meat Animal Research Center, Clay Center, NE, *University of
Arkansas, Fayetteville.

Twenty-four Boer x Spanish does (3 yr of age, having kidded once
previously and with an initial BW of 42.7 + 1.2 kg) were used to
determine the efficiency of ME utilization for pregnancy (kyeg). Six
does were nonpregnant and, based on ultrasound determination on day
45 of gestation, six had a litter size (LS) of 1, 2, and 3. However, only
10 of the pregnant does delivered the expected number of kids (three,
four, and three with LS of 1, 2, and 3, respectively). Does were
fed a diet of approximately 50% concentrate in accordance with
assumed maintenance plus pregnancy energy requirements based on
estimated nonpregnancy tissue BW and LS. Recovered energy (RE)
was determined by subtraction of energy expenditure (EE; respiration
calorimetry) near day 80, 100, 120, and 140 of gestation from ME
intake (MEI). RE was assumed attributable to pregnancy tissues (fetus,
fetal fluids and membranes, uterus, and mammary gland), and ME used
for pregnancy (ME,.,) was estimated by subtracting ME,, determined
with nonpregnant goats from MEI by those pregnant. For does with
actual LS equal to that expected, the no-intercept equation for the
regression of RE against ME,., was: RE = ME,,;., x 0.252 (SE =
0.030; R? = 0.64), indicating a Kpreg Of 25%. Although, a regression
including LS (1 vs. 2 or 3) suggested greater k., for LS of 1 (40.2%
+5.6) vs. 2 or 3 (20.5% + 3.2). Regressions for goats with LS different
from expected suggested positive effects of use of energy mobilized
from nonpregnancy tissues on k., and of use of dietary ME for
energy accretion in nonpregnancy tissues on the efficiency of whole
body ME utilization. In conclusion, the average efficiency of ME
use for pregnancy regardless of LS in goats was near 25%, which
when considering the expected proportion of all pregnancy tissues
attributable to fetal or conceptus tissues implies an energy requirement
for pregnancy of goats similar to common recommendations for
sheep and cattle.

Key Words: Energy, Goats, Pregnancy
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M62 Relationship between energy expenditure and heart rate in
pregnant Boer x Spanish does with different litter size. R. Puchala*,
I. Tovar-Luna, A. L. Goetsch, and T. Sahlu, £ (Kika) de la Garza
American Institute for Goat Research, Langston, OK.

Twenty-four Boer x Spanish does (3 yr of age, having kidded once
previously and initial BW of 42.7 + 1.19 kg) were used to determine
effects of litter size (LS) and stage of gestation (near day 80, 100,
120 and 140) on the relationship between energy expenditure (EE)
and heart rate (HR). Six does were nonpregnant (0) and, based on
ultrasound determination on day 45 of gestation, six had LS of 1, 2 and
3. However, only 10 of the pregnant does had the expected number of
kids (three, four, and three with LS of 1, 2 and 3, respectively). Does
were fed a diet of approximately 50% concentrate in accordance with
assumed maintenance plus pregnancy energy requirements based on
LS. EE determined by respiration calorimetry on d 80, 100, 120 and
140 of gestation with head-boxes was expressed relative to average
BW within the 2-d measurement periods and HR was determined at
the same time using Polar S610 HR monitors. There was an effect
of animal within LS (P < 0.05), CV of 10.2, 11.2, 3.8, and 8.6% and
maximum differences of 41.7, 16.6, 5.2, and 12.0 of means for LS 0,
1, 2, and 3, respectively). Time of the day affected (P < 0.05) EE, HR,
and EE:HR; highest values 0900 and 1600 and lowest values between
0200 and 0700). CV for hourly values were 3.9, 2.1, and 2.4%, and
maximum differences relative to means were 9.0, 4.1, and 4.8% for
EE, HR and EE:HR, respectively. There was an interaction in
EE:HR between LS and stage of gestation (P < 0.05). EE:HR
decreased as gestation progressed (LS 1:7.29, 6.79, 6.14, and 5.53; LS
2:6.73, 6.42, 6.07, and 5.02; LS 3: 6.53, 6.07, 5.71, and 5.07 (kJ/kg
BW?75)/(beats/min) on d 80, 100, 120, and 140, respectively, whereas
nonpregnant goats had stable EE:HR (8.04, 7.78, 7.78, and 7.74
(kJ/kg BW7%)/(beats/min)). In conclusion, changing EE:HR in
pregnant animals may preclude use of HR to predict EE. Magnitudes
of difference in EE:HR among animals and time of the day suggest
benefit from determinations for individual animals and over extended
periods of time.

Key Words: Energy expenditure, Goat heart rate, Pregnancy

M63 Tethering meat goats grazing forage of high nutritive value
and moderate to high mass. A. Patra*!, R. Puchala!, G. Detweiler!, L.
Dawson?, G. Animut!, T. Sahlu!, and A. Goetsch!, ' American Institute
for Goat Research, Langston University, Langston, OK, *Oklahoma
State University, Stillwater.

Yearling Boer x Spanish goats (n=24) were used in a crossover design
to determine effects of tethering with forage of high nutritive value
and moderate to high mass. Four 0.72-ha pastures of wheat (7riticum
aestivum) and berseem clover (7rifolium alexandrium) were grazed
in April to May. Each pasture hosted six animals, three with free
movement (Free)and three attached to a 3 m tether (Tethered) for
access to a circular area of 28.3 m?. One animal of each treatment and
pasture was used to determine forage selection, fecal output, or grazing
behavior and energy expenditure (EE). Measures were in the second
week of 2-wk periods. Mass of forage DM before grazing in Tethered
areas averaged 2,649 and 2,981 kg/ha in periods 1 and 2, respectively.
The CP concentration in ingesta was greater ((P < 0.05) 23.1 and
20.3%; SE = 0.82) for Free vs Tethered animals. The level of NDF
(54.0 and 55.9%; SE = 1.66) and in vitro true DM digestion (75.7 and
76.5%; SE = 1.20) were similar between treatments. Metabolizable
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energy intake was greater (P <0.05) for Free vs Tethered animals (12.7
and 10.4 MJ/d; SE = 0.89). There were small treatment differences (P
< 0.05) in in vivo apparent digestiiblity of OM (71.7 and 72.3.4%; SE
=0.24) and NDF (63.3 and 65.2% for Free and Tethered, respectively;
SE = 0.92). There were no treatment effects on time spent ruminating,
idle, or eating (405 and 366 min/d for Free and Tethered, respectively;
SE =42.5). Energy expenditure was considerably greater (P <0.05) for
Free vs Tethered animals (633 and 512 kJ/kg BW?73, respectively; SE
=27.4). In conclusion, differences in EE between goats freely grazing
and tethered may not be solely attributable to ME intake, distance
traveled, and(or) grazing time. Tethering as a model for free movement
may offer a reasonable means of studying some aspects of grazing such
as ingesta composition but appears inappropriate for others, including
EE and efficiency of energy metabolism. This project was supported by
National Research Initiative Competitive Grant no. 2004-35206-14166
from the USDA Cooperative State Research, Education, and Extension
Service.

Key Words: Energy, Goats, Tether

M64 Tethering meat goats grazing forage of high nutritive value
and low to moderate mass. A. Patra*!, R. Puchala!, G. Detweiler!, L.
Dawson?, G. Animut!, T. Sahlu!, and A. Goetsch!, ' American Institute
for Goat Research, Langston University, Langston, OK, *Oklahoma
State University, Stillwater.

Yearling Boer x Spanish goats (n=24) were used to determine effects
of tethering with forage of high quality and low/moderate mass. Four
0.72-ha pastures of wheat (Triticum aestivum) and berseem clover
(Trifolium alexandrium) were grazed in December and January. Each
pasture hosted six animals, three with free movement (F) and three
attached to a 4.11 m tether (T) for access to a circular area of 53.1 m?.
One animal of each treatment and pasture was used to determine forage
selection, fecal output, or grazing behavior and energy expenditure
(EE). Measures were in the second week of 2-wk periods. Mass of
forage DM before grazing in T areas averaged 1,280 and 1,130 kg/ha in
periods 1 and 2, respectively. CP concentration in ingesta was greater
(23.9 and 20.9%) and the NDF level (50.3 and 53.8%) was lower for
F vs T (P < 0.05); in vitro true DM digestion was similar between
treatments (80.8 and 80.7% for F and T, respectively; SE = 0.96).
Intakes of DM (1,013 and 968 g/d; SE = 78.6) and ME (10.9 and
10.7 MJ/d; SE = 0.90) were similar between treatments. There was a
difference (P < 0.05) in in vivo apparent digestiiblity of OM (78.0 and
81.4%; SE = 0.49) and no treatment effects on time spent ruminating,
idle, or eating (346 and 347 min/d for F and T, respectively; SE =
42.5). EE was considerably greater (P < 0.05) for F vs T (571 and 489
kJ/kg BWO7 for F and T, respectively; SE = 8.9). Based on estimates
of ME intake and recovered energy and an assumed efficiency of use
of ME for energy accretion, this difference equated to an energy cost
for free movement of 111 kJ/kg BW75. A greater distance traveled
for F than for T presumably accounted for some but doubtfully all
of this difference, suggesting that free movement influenced other
physiological conditions impacting EE. In conclusion, in some
instances tethering may offer a production advantage over free grazing
of less activity energy. This project was supported by National Research
Initiative Competitive Grant no. 2004-35206-14166 from the USDA
Cooperative State Research, Education, and Extension Service.

Key Words: Energy, Goats, Tethering

27



M6S Effect of polyethylene glycol on in vitro gas production and
substrate degradation of diets selected by grazing goats. M. A.
Cerrillo-Soto*, M. Guerrero-Cervantes, G. Nevarez-Carrasco, R.
Montoya-Escalante, E. Herrera-Torres, M. Murillo-Ortiz, and A. S.
Juarez-Reyes, Universidad Juarez del Estado de Durango, Durango,
Dgo. Mexico.

The study was conducted to evaluate the effect of polyethylene gylcol
(PEG-6000) on in vitro gas production and substrate degradation
of diets selected by goats grazing a shrub and oakland range in the
semiarid region of Durango, Mexico. Six Spanish criollo goats (35
to 40 kg BW) were used to obtain diet samples utilizing the hand-
plucking method during Spring (Apr-Jun), Summer (Jul-Sep), Autumn
(Oct-Dec) and Winter (Jan-Mar). A total of three days each month
from 0900 to 1200 were used to collect samples. Operators followed
and observed the animals and manually mimicked animal forage
preferences. Collections from six goats were composited to obtain a
representative monthly sample. Five hundred mg (DM) samples were
incubated in calibrated glass syringes in triplicate with or without
PEG-6000 (1 g). The in vitro gas production was recorded at 0, 3, 6,
9, 12 and 24h after inoculation. Moreover, after 24 h of incubation the
content of the syringes was completely transferred into a pre-weighed
nylon bag (5 cm x 10 cm: pore size 40-60 pm) and thoroughly washed
for estimation of the in vitro substrate degradation. Data were analyzed
using ANOVA for a completely randomized block design. The addition
of PEG-6000 increased the in vitro gas production (P < 0.05) at 24h of
incubation by 13, 13, 16 and 10% during Winter, Spring, Summer and
Autumn, respectively. The in vitro degradation of the substrate was
also affected (P < 0.05) by the addition of PEG-6000. Increments of
46, 21, 22 and 36% were recorded during Winter, Spring, Summer
and Autumn, respectively. Increases in gas production and substrate
degradation by addition of PEG-6000 evidence the in vitro detrimental
effects of phenolic compounds contained in the forage selected by
grazing goats.

Table 1. Effect of PEG-6000 on in vitro gas production and
substrate degradation in goat diets

Seasons
Winter Spring  Summer Autumn

Degraded substrate (% DM)

With PEG 43.0° 40.0° 37.7* 42.82
Without PEG 29.4° 33.0° 30.9° 31.4°
Mean 26.2 36.4 343 37.1
sem 4.79 5.15 5.08 4.50
Cumulative gas production at 24h (ml/500 mg DM)

With PEG 71.42 81.42 71.0% 78.5%
Without PEG 62.9° 72.2b 61.2° 71.2b
Mean 67.1 76.8 66.1 74.8
sem 3.52 7.50 7.60 6.50

Columns with different superscript differ (P<0.05)

Key Words: Grazing goats, In vitro gas production, Polyethylene
glycol

M66 Evaluation of cultivated summer pastures for meat goats in
Tennessee. M. Lema*, K. Souleymane, R. Opio, and C. Fenderson,
Tennessee State University, Nashville.

A grazing trial was conducted to evaluate Puna forage chicory
Cichorium intybus L., Hybrid Penleaf pearl millet Pennisetum glaucum
and Sahara bermudagrass Cynodon dactylon as summer pasture for
meat goats. Thirty weaned F1 does (18 Spanish x Kiko, 6 Spanish x
Boer and 6 Boer x Kiko) were blocked by body weight and genotype
and randomly assigned to the three pasture types. Each pasture type
was stocked with 10 does (5 does per replicate) at a stocking rate of 5
does per acre. Puna chicory was 28.3 and 67.7 % higher (P < 0.05) in
crude protein (CP), 28.1 and 35.4 % lower (P < 0.05) in acid-detergent
fiber (ADF) and 40.0 and 46.0 % lower (P < 0.05) in neutral detergent
fiber (NDF) than Penleaf pearl millet and Sahara bermudagrass,
respectively. Penleaf pearl millet was 37.7 % higher (P < 0.05) in
CP, 10.2 and 10.0 % lower (P < 0.05) in ADF and NDF than Sahara
bermudagrass, respectively. Relative Feed Value (RFV), Ca, P, Mg
and K contents were significantly higher (P < 0.01) for Puna chicory
than for Peanleaf pearl millet and Sahara bermudagrass. Pennleaf pearl
millet was higher (P <0.01) than Sahara bermudagrass in P, K and Mg
content. Puna chicory and Pearl millet produced 73 and 70 % higher
(P < 0.05) forage CP per ha, respectively than Sahara bermudagrass.
Average daily gain and live weight gain per acre of does grazing Puna
chicory were significantly higher (P < 0.05 ) than does grazing Sahara
bermudagrass and Penleaf pearl millet.

Key Words: Meat goat, Penleaf pearl millet, Puna chicory

Growth and Development

M67 Differences in adipogenesis between bovine intramuscular
and subcutaneous preadipocytes are not related to expression
of PPARY, or secretion of PGI,. G. Ortiz-Colon*, A. C. Grant,
M. E. Doumit, and D. D. Buskirk, Michigan State University, East
Lansing.

The objectives of this study were to determine if intramuscular (IM)
and subcutaneous (SC) bovine preadipocytes differ in their expression
of peroxisome proliferator-activated receptor y, (PPAR) or in their

28

secretion of prostacyclin (PGI,). Preadipocytes isolated from IM and
SC adipose tissue of three steers were propagated in culture and upon
confluence were exposed to 0 or 25 nM dexamethasone (DEX) for
48 h. After exposure to differentiation media for 12 d, cell lysates
were subjected to PPAR immunoblot analysis, which detected an
immunoreactive band of =53 kDa. The relative expression of PPAR
was equivalent between IM and SC cells (P = 0.39), and DEX did
not affect PPAR abundance (P = 0.98). Heterogeneous preadipocytes
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isolated from one steer and clonal preadipocytes derived from a
second steer were grown to confluence and exposed to 0 or 25 nM
DEX for 48 h. Media were collected every 12 h for 48 h and were
assayed for the stable PGI, derivatives 6-keto-prostaglandin F,, and
2,3-dinor-6-keto-prostaglandin F,,. After 12 d in differentiation media,
glycerol-3-phosphate dehydrogenase (GPDH) analysis was performed.
Intramuscular cells secreted more PGI, derivatives than SC cells (P =
0.046) and DEX decreased secretion of PGI, equally in cells from both
depots (P < 0.001). The concentration of PGI, increased with time (P
< 0.001), until 36 h. Although 25 nM DEX increased GPDH activity
in both cell populations (P < 0.001), IM cells were less adipogenic
than SC cells (P < 0.001). In clonal SC cells, 48 h exposure to 10 uM
ibuprofen (an inhibitor of prostaglandin synthesis) had no affect (P =
0.99) on DEX (25 nM) induction of GPDH activity. Supplementation
of differentiation media for 48 h with 123 pg/mL cPGI, did not affect
adipogenesis of clonal SC cells, either alone, or in combination with
DEX, or DEX and ibuprofen (P = 0.99). We conclude that adipogenic
differences between IM and SC bovine preadipocytes are not explained
by differences in PPAR expression or PGI, secretion.

Key Words: Bovine, Preadipocyte, Peroxisome proliferator-activated
receptor gamma two

M68 Effect of retinoic acid on sheep preadipocyte gene expression
during terminal differentiation. P. Martinez, A. Arana, 1. Encio, L.
Alfonso, and B. Soret*, Universidad Publica de Navarra, Pamplona,
Navarra, Spain.

Adipogenesis program and its regulation have been extensively studied,
mainly using cell lines and primary culture from human, rodents and
pigs. Retinoic acid (RA) has been shown as inhibitor of preadipocyte
differentiation using those models but its effects on ruminant adipose
cells are not well described. We have used sheep primary preadipocyte
cells from two anatomical depots (omental and subcutaneous) as a
ruminant model to study at a molecular level the effect of RA on
preadipocyte differentiation. In brief, stromal-vascular cells were
obtained by collagenase digestion and after a period of proliferation
were allowed to differentiate by adding serum-free differentiation
induction media containing 1.6 pg/ml insulin, 2nM tri-iodothyronine,
10 nM dexamethasone and 10 uM rosiglitazone. To analyze the effect
of RA treatment, preadipocytes were treated with 10 uM all-trans
retinoic acid through the differentiation period (10 days) and mRNA
expression levels of C/EBPJ, PPARYy, C/EBPa, ADDI, lipoprotein
lipase (LPL) and Acetyl CoA carboxylase (ACC) were estimated by
quantitative real time PCR. Relative gene expression was performed
by normalizing samples (three per treatment) against GAPDH or
cyclophilin housekeeping genes, following the Ct method, and
RA effect tested computing 95% confidence intervals. Number of
differentiated cells was assessed by flow cytometry.

Addition of RA decreased differentiated cells number by 50% in the
subcutaneous depot (p<0.001). The expression of adipocyte genes
PPARYy and C/EBPa also decreased (p<0.05, day 10) but there was
not effect on C/EBPP and ADD1 level in subcutaneous cells. This
effect was similar but less apparent in omental cells, which showed
less differentiated cell numbers than subcutaneous cells (p<0.05) and a
low level of gene expression. These results suggest that the inhibitory
action of RA on sheep subcutaneous preadipocyte differentiation is
mediated by PPARy and C/EBPa expression and that sheep omental
preadipocytes respond less to in vitro differentiation.

Key Words: Sheep preadipocytes, Retinoic acid, Transcription
factors
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M69 Localization of IGFBP-3 and IGFBP-5 in cultured porcine

embryonic myogenic cells. X Gang, E. I. Kamanga-Sollo, M. R.
Hathaway, M. E. White*, M. S. Pampusch, and W. R. Dayton,
University of Minnesota, St. Paul.

The proliferation-suppressing actions of myostatin and TGF-beta in
porcine embryonic myogenic cell (PEMC) cultures are mediated, at
least in part, by insulin-like growth factor binding protein (IGFBP)-3
and IGFBP-5. Consequently, understanding the mechanism of action
of these IGFBPs in myogenic cells is important to understanding
how TGF-beta and myostatin regulate growth of muscle. We have
used anti-rpIGFBP-3 (anti-BP3), anti-rpIGFBP-5 (anti-BP5) and
anti-desmin antibodies to localize IGFBP-3, IGFBP-5 and desmin,
respectively, in PEMC. IGFBP-3 was detected in the cytoplasm and
nuclei of desmin-positive, mononucleated cells in proliferating PEMC
cultures; thereby, establishing that IGFBP-3 is present in PEMC
(controls using non-specific IgG show no staining). Similarly, IGFBP-3
was detected in cultured PEMC myotubes. In proliferating PEMC
cultures, treatment for 24 h with 20 ng TGF-beta/ml medium resulted
in an 80% increase (p<0.01) in the number of nuclei containing
IGFBP-3. Myogenic cells pre-treated with anti-BP3 for 24 h prior
to immunohistochemical localization showed dramatically reduced
intracellular levels of IGFBP-3 as compared to control cells that
received no pre-treatment. This confirms reports in other cell types that
a significant portion, if not all, of the intracellular IGFBP-3 represents
uptake of secreted IGFBP-3. Additionally, these results establish that
anti-BP-3 interferes with the transport of IGFBP-3 into myogenic cells.
IGFBP-5 was detected in the cytoplasm and nuclei in proliferating
and fused PEMC cultures (controls with non-specific IgY show no
staining). Localization of IGFBP-3 and IGFBP-5 in PEMC at different
stages of differentiation or after treatment with specific growth factors
should lead to a greater understanding of the roles of these IGFBPs in
muscle growth and differentiation.

Key Words: IGFBP-3, IGFBP-5, Muscle

M70 Use of RNA interference (RNAi) to silence IGFBP-3 and
IGFBP-5 expression in porcine embryonic myogenic cell cultures.
X. Gang, M. R. Hathaway, M. E. White, E. I. Kamanga-Sollo, M. S.
Pampusch, and W. R. Dayton*, University of Minnesota, St. Paul.

Insulin-like growth factor binding proteins (IGFBP)-3 and -5 play a
significant role in the mechanism by which TGF-beta and myostatin
suppress proliferation of porcine embryonic myogenic cells (PEMC)
and porcine muscle satellite cells (PMSC). RNA interference (RNAI)
utilizing small inhibitory RNA (siRNA) is currently extensively used
to silence specific genes in mammalian cells. Consequently, we have
cloned a small hairpin (sh) IGFBP-3 RNA sequence (complementary
19mer siRNA sequences separated by a hairpin loop) into the pSilencer
2.1 (Ambion) siRNA expression vector. Electroporation was used to
transiently transfect this construct into PEMC cells (IGFBP-3-silenced
PEMC). As a control, the same electroporation procedure was used
to transfect the vector containing a nonsense sequence supplied by
the manufacturer into PEMC (mock-silenced cells). As compared to
mock-silenced or non-transfected control cells, IGFBP-3-silenced
PEMC showed a 90% reduction (p<0.01) in IGFBP-3 protein and
mRNA levels. Neither IGFBP-2 nor IGFBP-5 mRNA or protein levels
were significantly affected in the IGFBP-3-silenced cell population,
indicating that the suppression of IGFBP-3 production was specific.
Suppression of IGFBP-3 production in IGFBP-3-silenced PEMC
persisted for at least 120 h after transfection, providing ample time to
accomplish experiments assessing the effects of IGFBP-3 knock-down
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on proliferation and cell signaling. Additionally, immunohistochemical
studies show that intracellular IGFBP-3 levels were dramatically
reduced in IGFBP-3-silenced cells as compared to mock-silenced
cells. We also have identified an shRNA that reduces IGFBP-5 mRNA
in PEMC by 95% (as compared to mock-silenced control PEMC)
(p<0.01) without significantly altering the levels of IGFBP-2 or -3
mRNA or protein. Silencing IGFBP-3 and IGFBP-5 production in
PEMC cells will provide a valuable research tool for use in assessing
the role of these IGFBPs in mediating the anti-proliferative effects of
myostatin and TGF-beta on these cells.

Key Words: IGFBP-3, IGFBP-5, Muscle

M?71 Effects of clenbuterol and serum on the activation of mitogen-
activated protein kinase in cultured bovine satellite cells. J. M.
Scheffler* and S. J. Jones, University of Nebraska, Lincoln.

The direct effects of B-adrenergic agonists such as clenbuterol on
satellite cells is poorly understood. The mitogen-activated protein
(MAP) kinase cascade has been implicated in the regulation of skeletal
muscle growth. Therefore, the objective of this study was to examine
the effects of clenbuterol and serum on MAP kinase activity of cultured
bovine satellite cells (BSC). BSC were seeded onto 6 well plates and
grown to 80% confluence and pretreated with either serum-free media
or media containing 10% fetal bovine serum (FBS) for 16 h. At the
end of pretreatment, cells were fed with serum-free media, media
with 10% FBS or pretreatment media with the addition of 2x10°'! M
clenbuterol. Serum-starved cells were solubilized at 0, 0.5, 1, 2, 4 or
8 h post treatment then frozen until analysis. Cells pretreated with
10% FBS were solubilized at 0, 1 and 4 h post treatment. Activation
of MAP kinase was determined by western blot analysis using anti-
phosphorylated MAP kinase antibodies. Administration of 10% FBS
media to serum-starved cells resulted in a 7.5-fold increase (P<0.0001)
in phosphorylated MAP kinase at 0.5 h compared to cells fed serum-
free media. The level of MAP kinase phosphorylation declined over
the 8 h study and dropped to levels similar to that observed in cells
fed serum-free media at 8 h (P>0.05). Clenbuterol had no effect
(P>0.05) relative to cells fed serum-free media. Removal of serum
from BSC resulted in a dramatic reduction (P<0.001) in MAP kinase
phosphorylation compared to cells fed 10% FBS at 1 and 4 h. MAP
kinase phosphorylation in BSC fed a combination of 10% FBS and
clenbuterol were intermediate (P<0.01) to those fed 10% FBS media
and cells fed serum-free media at 1 hr. At 4 hr there was no difference
in MAP kinase phosphorylation in serum-fed cells with or without
clenbuterol. These results indicate that factors in serum play an
important role in MAP kinase activation while clenbuterol has little
effect on MAP kinase phosphorylation under the conditions used
in this study.

Key Words: Clenbuterol, Mitogen-activated protein kinase, Bovine
satellite cells

M72 Production of a polyclonal antibody against unprocessed
chicken myostatin and the effects of in-ovo administration of
the antibody on post-hatch broiler growth and muscle mass.
N. K. Bobbili*, Y. K. Lee, and Y. S. Kim, University of Hawaii,
Honolulu.

Myostatin, a member of the TGF- superfamily, is a potent negative
regulator of skeletal muscle growth. The objective of this study was to
produce a polyclonal antibody against unprocessed chicken myostatin
and to examine the effects of in-ovo administration of the antibody
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on post-hatch broiler growth and muscle mass. Unprocessed form of
chicken myostatin, which had been expressed in E. coli and purified by
electro-elution of myostatin bands after fractionation by SDS-PAGE,
was used as an immunogen in producing a polyclonal antibody against
unprocessed myostatin in rabbit. In Western blot analysis, the antibody
showed a strong binding affinity to commercially available myostatin
prodomain with little binding affinity to mature myostatin. The
antibody also demonstrated a certain level of cross-reactivity with
pTGF-B1 and rhBMP2, but not with pTGF-B2, rhTGF-33, thBMP3
and rhBMP5 in Western blot analysis. To examine the effects of in-ovo
administration of the antibody, eggs were injected once with 35 ug
antibody in 50 uL PBS per egg either into the albumen (Alb) or yolk
(Yolk) on day 3 of incubation. Controls (Con) received no injection.
After hatch, chicks were raised for 28 d. The broilers of the Yolk group
had significantly (P<0.05) lower body wt (8.5%) at 7 d than the Con
group. At 14, 21 and 28 d, the mean body wt of the Yolk group was
lower (5%) than that of the Con, but the difference was not statistically
significant. Thigh and leg muscle wt of the Yolk group was significantly
(P<0.05) lower (10%) than that of the Con at 28 d. In contrast, no
significant effects on body and muscle mass were observed when the
antibody was injected into the albumen. In summary, the polyclonal
antibody raised against the unprocessed chicken myostatin binds
to myostatin prodomain, and injection of this antibody to the yolk
of eggs appeared to decrease muscle mass in chicks hatched from
these eggs.

Key Words: Polyclonal anti-myostatin antibody, Myostatin, In-ovo
administration

M73 Maternal immunization against myostatin enhances post-
hatch broiler growth and muscle mass. Y. S. Kim!, Y. C. Huh?, and
C. 1. Kim*2, 'University of Hawaii, Honolulu, *Chungnam National
University, Daejeon, Korea.

Myostatin, a member of the TGF- superfamily, is a potent negative
regulator of skeletal muscle growth. The objective of this study was
to examine the effect of maternal immunization against myostatin in
broiler hens on post-hatch broiler growth and skeletal muscle mass.
Twelve 5 month-old Cobb broiler hens were divided into four groups:
CON, rMYO, MYO1 and MYO2. The CON group was immunized
with 1 mg of keyhole lymphet hemocyanin (KLH), rtMyo with 1 mg
of recombinant active form of myostatin, MYO1 with 1 mg of 24-mer
myostatin peptide-KLH conjugate, and MYO2 with 1 mg of 15-mer
myostatin peptide-KLH conjugate. Hens in each group were housed
together with one 5 month-old Cobb rooster, and the roosters in each
group were rotated weekly. Antibody titers were detected in hens’
sera, yolk IgY and post-hatch chicks’ sera of the rMYO, MYO1 and
MYO2 groups, indicating a transfer of antibodies into fertilized eggs
and post-hatch chick’s circulation. Post-hatch broilers from the rMYO
and MYO?2 groups showed significantly enhanced growth as compared
to the CON group, resulting in 7.6% (rMYO) and 9.1% (MYO?2)
increase in body weight at 28 d after hatch. Similar to the body weight
response, the carcass weight of the MYO2 was significantly heavier
than that of the CON. The weights of breast muscle and thigh-leg of
the IMYO and MYO?2 groups were significantly heavier than those of
the Con group. The percentages of breast muscle mass to body mass
of the IMYO and MYO?2 groups were significantly higher than that of
the CON group, indicating that the growth-enhancing response was
more selective in skeletal muscles than in other tissues of the body.
In contrast, the growth of the MYO1 group was not significantly
different from that of the CON group. No significant difference was
also observed between the CON and MYOI in carcass and muscle
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weight. The results of this study indicate that maternal immunization
against myostatin is a potential means to improve skeletal muscle
growth of broilers.

Key Words: Myostatin, Maternal immunization, Broiler

M74 Effects of colostrum (C) feeding and dexamethasone (Dexa)
treatment on sodium-dependent glucose co-transporter-1 (SGLT1)
in the small intestine of neonatal calves. H. M. Hammon* and U.
Schoenhusen, Research Institute for the Biology of Farm Animals
(FBN), Dummerstorf, Germany.

Glucocorticoids and C feeding affect glucose metabolism in neonatal
calves, but less is known concerning effects on intestinal glucose
transport. We have studied the effects of Dexa and C supply on gene
expression and protein content of SGLT1 in the duodenum and jejunum
of neonatal calves to test the hypothesis that glucocorticoids and C
feeding differently affect SGLT1 in neonatal calves. Twenty-eight male
calves were randomly divided into four groups (FD-, FD*, CD-, CD").
Calves of FD - and FD* were fed milk-based formulas (same protein
and energy content than C, but only marginal amounts of bioactive
substances and immunoglobulins), whereas calves of CD- and CD"
received C for 3 d. On d 4 all calves received a milk replacer twice
daily. Calves of FD* and CD* were injected Dexa [30 pg/kg BW per d]
twice daily at feeding times. Calves were euthanized on d 5 of life after
16 h without food, mid-duodenum and mid-jejunum were removed
quickly, frozen in liquid nitrogen and stored at —80°C until analyzed.
Total RNA was extracted from duodenal and jejunal mucosa and
mRNA abundances for SGLT1 were quantified by real-time RT-PCR
relative to housekeeping genes. Protein expression of SGLT1 in brush
border membrane vesicles (BBMV) was quantified by SDS PAGE and
immunoblot. The General Linear Model of SAS was used to examine
feeding and Dexa effects on gene and protein expression of SGLT1.
Abundance of SGLT1 mRNA and protein were higher (P < 0.05) in
duodenal than jejunal mucosa, but mRNA levels showed no differences
with regard to feeding or Dexa treatment. Protein content of SGLT1
in jejunal BBMV showed a significant feeding X treatment interaction
with highest protein content of SGLT1 in FD*. Mucosal SGLT1 gene
and protein expression depend on intestinal site and Dexa effects on
SGLT1 protein expression in jejunal BBMV depend on diet. Lack
of feeding effects on intestinal SGLT1 expression is probably due to
measuring intestinal SGLT1 in the fasting state.

Key Words: Neonatal calf, SGLT1, Colostrum

M?75 Oral nucleotides enhance immune status of neonatal dairy
calves. K. M. Ballou*, D. E. Schimek, W. L. Keller, M. L. Bauer, and
C. S. Park, North Dakota State University, Fargo.

The aim of this study was to evaluate the effect of a one—time oral dose
of nucleotides at birth on subsequent calf health and immune status.
Eighteen colostrum—deprived, newborn Holstein calves (46.4 + 4.0 kg
initial body weight) were assigned randomly to purified milk replacer
or purified milk replacer plus nucleotides (one-time dose, at birth) at
twenty times the level found in cow milk (adenosine monophosphate
= 1.60, cytidine monophosphate = 3.20, guanosine monophosphate =
1.33, inosine monophosphate = 1.74, and uridine monophosphate =
27.55 umol/kg body weight). Milk replacer was fed by dry powder
weight at 0.7% of the body weight and reconstituted with 1.9 L of warm
water twice daily. Calves were housed in hutches at the North Dakota
State University Dairy Research Unit. Signs of morbidity (ocular and
nasal discharge, depression/lethargy, respiratory abnormalities, and
rectal temperature) were noted daily. Scours scores [4 point scale (1
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= normal; 4 = watery)] were assessed daily for 4 wk. Calves were
weighed weekly for 8 wk. Blood was taken by jugular venipuncture at
h 0 and 24, and d 7, 14, 21, and 28. Serum was analyzed for glucose,
nonesterified fatty acids, immunoglobulins G (IgG) and M (IgM).
Nucleotide supplementation did not affect body weight on d 28 (49.0
+ 5.5 vs. 50.7 £ 5.2 kg) or on d 56 (68.0 £ 6.4 vs. 66.1 = 6.9 kg);
morbidity; mortality; or serum nonesterified fatty acids (359.8 + 32.7
UEq/L), glucose (97.9 + 4.57 mg/dL), IgM on d 28 (113.9 + 19.9
mg/dL), or scours scores (1.23 + 0.08) for the first 2 wk. Nucleotide—fed
calves had higher (P = 0.01) serum IgG on d 28 than control-fed
calves (647.7 + 87.8 vs. 1006.6 £ 93.8 mg/dL). Results suggest that a
one-time oral dose of nucleotides at birth may enhance immune status
of neonatal calves by increasing serum IgG.

Key Words: Nucleotide, Immune status, Dairy calf

M76 Effects of nutrition and weaning age on performance of ewes
and lambs and incidence of subclinical mastitis in santa inés breed.
S. Fenandes, E. R. Siqueira, P. F. Domingues, E. V. Z. Estasieniuk,
L. S. Serrao, and R. M. S. Emediato*, Sdo Paulo State University,
Botucatu, Sao Paulo, Brazil.

Twenty nine multiparous Santa Inés ewes, all of them at the same
reproductive age, were submitted to two nutrition levels over the last
gestation month and lactation (corn silage diet and corn silage plus
concentrate diet) and two weaning ages (45 and 70 days). The aim
of this study was to evaluate the effects of these treatments on ewe
and lamb performance and on the incidence of subclinical mastitis.
Treatments 1 (corn silage and weaning age 45 days) and 3 (corn silage
and weaning age 70 days) diets were composed of corn silage (7.43 %
CP; 69.65 % TDN; 28.97 % DM; 22.45% CF; 4.37% FC and 3.73%
ash) which simulated pasture condition. The animals in treatment 2
and 4 were fed corn silage plus concentrate, in a 65:35 ratio. The whole
diet composition was 13.4% CP and 65% TDN, according to NRC
(1985) requirements for lactation. Milk production was determined
weekly, starting in the second week after parturition, according to
Susin et al. (1995). Subclinical mastitis diagnostic was performed by
California Mastitis Test (CMT), microbiological culture and somatic
cell count. Corn silage plus concentrate diet treatments presented the
best parturition weight, milk production and lamb performance from
birth to weaning (P<.05). Regardless nutrional levels and weaning age,
subclinical mastitis was reported in 37.93% of the ewes.

Key Words: Lamb, Sheep lactation, Sheep milk

M77 Opioid agonist modulation of long term food intake in sheep.
F. Y. Obese!, B. K. Whitlock!, F. C. Buonomo?, and J. L. Sartin*!,
" Auburn University, Auburn, AL, >Monsanto Co, St Louis, MO.

Opioid receptors mu and kappa have been suggested as regulators of
food intake and have further been suggested as downstream regulators
of agouti related peptide function. Syndyphalin-33 (SD33), Tyr-Dmet
(o) —Gly-methylphenethylamide, is a mu opioid receptor ligand
suggested to activate central receptors after intravenous administration.
Experiments were conducted to determine the effect of SD33 on food
intake and to assess its ability to alter food intake in an endotoxin
disease model. Five mixed-breed, castrate male sheep were housed
indoors in individual pens in a temperature-and light-controlled facility.
Animals had ad libitum access to water and concentrate feed, which
contained 12% crude protein and was calculated to meet 100% of daily
requirements. Saline (0.9%) or SD33 (0.05 or 0.1 umol/kg BW) were
injected iv into sheep. Each treatment was administered to each sheep
with at least 1-wk interval between treatments. The order of treatments
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was randomized. The 0.1umol/kg BW dose of SD 33 increased feed
intake at 24 h (P = 0.006) and 48h (P = 0.019) relative to saline. Exp
2 determined whether SD33 effects on food intake were mediated by
actions on opioid receptors and whether its activity can counteract the
reduction in feed intake associated with administration of bacterial
endotoxin (lipopolysaccharide; LPS). Saline (0.9%), SD 33 (0.1
umol/kg BW), Naloxone the opioid receptor antagonist (NAL; 1mg/kg
BW), LPS (1ug/kg BW), NAL plus SD 33 and LPS plus SD33, were
injected i.v. The naloxone or LPS were injected to the sheep 5 min
before SD33. Cumulative feed intake at 24 and 48h following injections
were determined. The administration of naloxone reduced food intake
at 24h and 48h (P<0.05) while the SD 33 combined with NAL did not,
suggesting SD33 acted on food intake through the opioid receptor.
LPS alone decreased food intake at 24 (P<0.05) and 48 h (P<0.05)
relative to saline controls and SD33 failed to reverse the reduction
in feed intake induced by LPS. These data suggest that SD33
activates food intake after iv injection and its effects are mediated
via the opioid receptors in sheep. Supported by USDA Grant no.
2004-35206-14136.

Key Words: Opioid, Sheep, Appetite

M78 Effects of feeding ad-lib fresh milk or milk replacer during
nursing and added protein at pre-puberty period to Holstein
heifers on growth rates and production during first lactation.
U. Moallem*!, D. Werner?, H. Lehrer!, M. Katz!, L. Livshitz!, 1.
Bruckental!, and A. Shamay', Institute of Animal Science, ARO, Israel,
2Extension Service, Ministry of Agriculture, Israel.

The objective of this study was to test the effects of feeding ad-lib fresh
milk vs. milk replacer and 2% added protein at pre-puberty period
on growth rates and production during first lactation. Forty-six 3 d
old Israeli-Holstein calves were individually housed and randomly
assigned to one of two treatments: 1) Milk replacer (MR- 12% fat and
23% protein; DM basis) — free access to milk replacer in two 60-min
meals per day until weaning (60 d of age) and; 2) Milk (M) — free
access to fresh milk as in treatment 1. Water and starter mix (18%
protein; DM basis) were offered freely and daily individual feed intakes
were recorded until 90 d of age. From 60 d of age, all heifers were
fed the same diet and from 90 d of age they were housed together.
During 150 to 300 d of age, M and MR calves were divided into two
subgroups: each control (C) subgroup was fed a regular growing
diet (13.2% protein; DM basis) and each treatment subgroup was
supplemented with 2% of protein (P), creating 4 groups: MC, MP
MRC and MRP. From 300 d of age all heifers were fed the same diet
until calving. Weekly measurements of live body weight (LBW), hip
height (HH), withers height (WH), hip width (HW) and heart girth
(HG) were taken until 90 d of age, and then every two wks. Average
daily total DMI was higher in MR than in M group (1.35 vs. 1.26 kg/d;
P < 0.0001). At weaning, LBW of M calves was significantly higher
than of MR calves (P < 0.01), while HG and HW tended to be higher
(P < 0.09). Neither nursing management nor protein supplementation
affected skeletal measurements at first calving; however, the LBW and
HW of MP group were significantly higher than in MRP group. Milk
and FCM (3.5%) production during the first lactation were significantly
higher in MP group than in all other groups (P < 0.007). In conclusion,
nursing ad-lib milk compared to ad-/ib milk replacer tended to
increase LBW but not skeletal size, and increased milk production
during the first lactation. These results are in agreement with our
previous findings.

Key Words: Nursing management, Skeletal growth, Milk production
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M79 Performance of calves fed whole milk and milk replacer in
different sequences. M. C. Scott*, R. E. James, and M. L. McGilliard,
Virginia Polytechnic Institute and State University, Blacksburg.

Previous studies have compared performance of calves receiving either
pasteurized waste milk or whole milk to that of calves receiving 20%
protein and 20% fat milk replacer on an equal volume basis. The
objective of this study was to compare performance of calves fed
different sequences of whole milk (M), 25% protein and 30% fat, to
a 28% protein and 20% fat milk replacer (MR). Milk replacer was
reconstituted to 14% DM to be isocaloric to M, both providing 5
mcal/kg of metabolizable energy on an as fed basis. Holstein, Jersey,
and reciprocal crosses, both bull (n=17) and heifer calves (n=46) were
fed for 8wk. Treatment (TRT) 1 calves received M for 28 d and then
MR until weaning at 56 d. Treatment 2 calves represented the reverse
of TRT 1, whereby calves received MR for 28 d and switched to M
until weaning. Calves on TRT 3 were fed MR for the entire 8 wk.
Feeding rates were determined by calf birth weight. Liquid diets were
fed twice daily at the rate of 5.5, 7.3 and 8.2 kg/d as-fed for birth
weights of less than 27, 27-36 and greater than 36 kg. Calf body weight
(BW), wither height (WH), hip height (HH), hip width (HW), body
length (BL), and heart girth (HG) were recorded at 1 d, 28 d £3 d, 35
d +3 d, and 56 d of age. Starter grain intake (GI) was measured twice
weekly. Starter grain and water were offered ad libitum after 1 w of
age. Four periods of time were evaluated; birth to weaning, the first
four weeks (P1), the transition period (TP) of wk 4 to wk 5, after calves
switched diets, and until 8 wk (P2). Measures of BW, WH, HH, HW,
BL and HG gain were not different among treatments over the entire
period. Similarly, GI through 8 wk was not different. Calves on TRT
1 had a more rapid ADG, 0.67 kg/d + .07 SE during TP than TRT 2,
0.57 kg/d + .07 SE (P 0.05). This was probably caused by increased
water retention due to greater mineral content of MR relative to
the M. The trial demonstrated similar growth through 8 wk with
either sequence of M and MR or only MR when offered on an
isocaloric basis.

Key Words: Calf, Milk replacer

M80 Development of specific breeds equations to estimate chemical
empty body composition using the 9-10-11" rib cut composition.
A. Berndt!, G. M. da Cruz?, G. F. Alleoni*, M. M. Alencar?, and D. P.
D. Lanna*?, 'APTA/SP, Andradina, Séo Paulo, Brazil, 2ESALQ/USP,
Piracicaba, Sdo Paulo, Brazil, 3EMBRAPA/CPPSe, Sdo Carlos, Sdo
Paulo, Brazil, *I1Z/SP, Nova Odessa, Sdo Paulo, Brazil.

Simple linear regressions were obtained from empty body chemical
composition and Hankins & Howe 9-10-11" rib cuts chemical
composition for purebred and crossbred Nellore bulls. One hundred
and eighty eight (188) Nellore (NE) and crossbred Canchim x Nellore
(CN), Angus x Nellore (AN) and Simental x Nellore (SN) young bulls
were used. Bulls came from a 300 Nellore dams randomly mated to
several representative bulls for each breed. Bulls initial empty body
weight (EBW) was 288 kg and they were fed for 57-186 days. Animals
were slaughtered when estimated hot carcass weight was greater than
225 kg and ultrasound back fat thickness reached 4-5 mm. Diet had
60% corn silage and 40% concentrate, 13.8% CP and 71.5% TDN on
a DM basis. Direct empty body composition was collected on 115
animals, for which all tissues including blood, head, hide, feet, viscera
and carcass were frozen, grounded, homogenized and sampled for
chemical analysis. Of these 115 bulls, 48 animals were slaughtered
before feeding to obtain baseline body composition and 67 were
slaughtered after the feeding period. The individual predictive equations
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for percent empty body water and ether extract using the percentage
water in the 9-10-11t rib cut are presented on table 1.

Table 1: Regression equations using %water of 9-10-11" rib cut as
independent variable to predict empty body composition.

Genetic Dependent Regression

group variable (% EBW) equation R?
AN EE y=-1.2124x + 111.1 0.8051
AN Water y=10.5294x + 31.96 0.8950
CN EE y=-1.2744x + 114.22 0.8196
CN Water y=0.581x +28.61 0.8870
NE EE y=-1.1648x + 107.09 0.8716
NE Water y=0.5348x + 31.70 0.8986
SN EE y =-1.4296x + 124.54 0.9151
SN Water y =0.6447x + 23.63 0.9129

Key Words: Empty body composition, Nellore crossbred, 9-10-11t
rib cuts

MS81 Phenotypical characterization of genetically different cattle in
segregating family structures, growth and carcass characteristics.
R. Pfuhl*, O. Bellmann, J. Wegner, K. Ender, and C. Kiihn, Research
Institute for the Biology of Farm Animals, Dummerstorf, Germany.

The physiological mechanisms which affect the transformation of
nutrients into body fat in bulls of secretion type or into muscle tissue
in bulls of accretion type is still not fully revealed. Hence, we designed
a study of segregating family structures using Charolais (Ch) cattle
as a representative for the accretion type and German Holstein (GH)
cattle as a representative for the secretion type of cattle. In further
experiments, the P, generation was characterized phenotypically. This
study compares selected phenotypical results of the F, bull generation
(n= 65) with the P, data to get first insights in potential segregating
of growth and carcass traits. The F, bulls of five segregating families
showed an average final weight at 18 mo between 676.69 kg and
739.18 kg. These data were intermediate between the P, Charolais
bulls, which gained a final weight of 750.6 kg and were 84.7 kg heavier
than the GH bulls with 665.9 kg (P<0.001). The Charolais bulls exhibit
a hot carcass weight (HCW) of 450.26 kg, the GH bulls 356.74 kg (P<
0.001). The average HCW of the F, bull families extends from 387.85
kg to 414.46 kg and is within the P data (P< 0.001). The Rib eye area
of the F, bulls (103.18 cm? — 108.17 cm?) varies (P< 0.001) within the
P, bulls (Ch = 125.82 cm? and GH = 82.14 cm?). The average dressing
percent in the F, bull families (56.46 %— 58.01 %), was between the P,

bulls (Ch = 60.31, GH = 53.96) with (P< 0.001). The inner fat content
of the F, bulls varies from 39.6 kg to 43.3 kg and is within the P, range
(Ch =354 kg, GH = 51.06 kg) with (P< 0.001). In conclusion, the
F, animals showed intermediate data with high variation between
the values of the P, animals in the observed traits, which confirms
the expected results for the F, generation. No atypical effects of
these traits were recorded. Further experimentation will be conducted
on the F, bulls.

Key Words: Cattle, Carcass, Growth

M82 Residual feed intake (RFI), behavioral, and physiological
measures in Angus Bulls. J. P. Cassady*, C. S. Whisnant, M. H. Poore,
and G. B. Huntington, North Carolina State University, Raleigh.

The objective was to measure RFI in 56 registered Angus bulls (285
+ 34 kg BW, 275 + 21 d old) from one herd and to relate RFI to
physiological and economically important traits. After completing
a post-weaning vaccination and parasite elimination program, bulls
were adapted to a corn silage-based diet (140 g CP, 1.73 Mcal NEm
and 1.22 Mcal NEg per kg DM), and trained to use individual feeding
gates. They were blocked based on BW and sire into groups of 12
and fed the same diet for 84 d. They were weighed every 14 d,
and measures of temperament, chute escape velocity, hip height,
scrotal circumference, blood samples, for determination of circulating
concentrations of testosterone, triiodothyronine (T3) and thyroxine
(T4), and ultrasound measures of body composition were collected at
d 8,d 58, and d 84. At the end of the study rate of eating was measured
on the eight bulls with the highest and lowest RFI (n = 16). Mean +
SD RFI (predicted minus measured) was 0.12 + 0.73 kg DM/d. Mean
+ SD ADG and DMI were 1.42 = 0.20 and 7.3 = 1.7 kg. Residual feed
intake was positively correlated with eating rate, BW, BW gain, hip
height, scrotal circumference, and testosterone on d 8 (P < 0.05) and
negatively correlated with T3 on d 8 (P < 0.08). Increased ribeye area
(P <0.07) and calmer temperament (P < 0.13) tended to correlate with
RFI. For 6 bulls greater than 1 SD from the mean, RFI was 1.40 +
0.37, and for 7 bulls less than 1 SD from the mean RFI was -1.10 +
0.56. Compared to the 8 bulls with lowest RFI (-1.03 kg/d), the 8 bulls
with the highest RFI (1.24 kg/d) ate faster, were taller and heavier,
gained weight faster (P < 0.05), and tended (0.05 < P < 0.20) to be
calmer in the weigh box, slower to leave the chute, had larger ribeye
area, greater increases in subcutaneous fat over the rib and rump,
and less increase in hip height from d 58 to d 84. We conclude that
differences in physiological and behavioral traits of bulls likely explain
important components of RFI.

Key Words: Beef cattle, Residual feed intake, Efficiency

Meat Science and Muscle Biology

MS83 Fatty acid profile in selected rodent and fish species from
Colombia. L. L. Betancourt*! and G. J. Diaz?, 'Universidad de La
Salle, Facultad de Zootecnia, Bogota, Distrito Capital, Colombia,
2Universidad Nacional de Colombia, Facultad de Medicina Veterinaria
y Zootecnia, Bogota, Distrito Capital, Colombia.

The fatty acid profile of muscle tissue of three rodent species and
nine fish species was investigated. Rodent species included capybara
(Hydrochaeris hydrochaeris), guinea pig (Cavia porcellus), and agouti
(Agouti sp.), which are commonly eaten by native Colombian people.
The fish species investigated were: trout (Oncorhynchus mykiss),
tilapia (Oreochromis sp.), common two-banded seabream (Diplodus
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vulgaris), black capu (Colossoma macropomum), tiger shovelnose
catfish (Pseudoplatystoma fasciatum), jau catfish (Paulicea luetkeni),
matrincha (Brycon sp.), pictus catfish (Pimelodus grosskopfii) and
capitan (Eremophilus mutisii). A total of 500 gr of muscle tissue was
lyophilized, and its fat content was extracted with organic solvents.
Fatty acids extracted from the fat were analyzed as methyl-esthers
using gas chromatography with flame-ionization detection. Individual
fatty acids were reported as percent of total fatty acids. The capybara,
agouti, and guinea pig omega-3 (n-3) fatty acid content in muscle
tissue was 21.3, 13.0, and 9.3%, respectively. These levels of n-3 fatty
acids are higher that those observed in beef, pork or poultry. Among
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fish the highest content of n-3 fatty acids was observed in jau catfish
and tilapia (both from warm waters) followed by trout, and capitan
(from cold waters). The n-3 fatty acid content in these four fish species
was 20.7, 15.6, 14.3 y 10.3%, respectively. Most of the n-3 fatty acid
content in fish samples corresponded to eicosapentaenoic (C20:5,
n-3), docosapentaenoic (C22:5, n-3), and docosahecaenoic (C22:6,
n-3) acids, whereas the main n-3 fatty acid found in rodent samples
was alfa-linolenic (C18:3, n-3) acid. The results of the present study
indicate non-conventional indigenous foods such as rodents can be a
good and healthy source of n-3 fatty acids for humans. This observation
is also valid for a number of fresh-water edible fish species, which
accumulate high levels of n-3 fatty acids, independently of the water
temperature where they live.

Key Words: Omega-3 fatty acids, Meat, Indigenous foods

M84 Fatty acid composition in bovine and buffalo beef. L.
Betancourt*!, C. Bustamante!, and G. Diaz?, 'La Salle University,
Bogotd Distrito Capital, Colombia, *National of Colombia University,
Bogota, Distrito capital, Colombia.

The present study investigated the fatty acid composition of liver, and
longissimus dorsi and semitendinosus muscles of bovine and buffalo
fed on grazing pastures. The tissue simples were lyophilized and their
fat content extracted with organic solvents. Fatty acids extracted from
the fat were analyzed as methyl-esters using gas chromatography
with flame-ionization detection. Individual fatty acids were reported
as percent of total fatty acids. Buffalo liver had a greater content
(P<0.05) of linoleic (C18:2, n-6), alfa-linolenic (C18:3, n-3),
and eicosapentaenoic (C20:5, n-3) acids, while the content of
docosahexaenoic (C22:6, n-3) and saturated fatty acids was greater
(P<0.05) in bovine liver. Both buffalo and bovine liver had a relatively
large content of omega-3 fatty acids with 13 and 11%, respectively.
These high levels are comparable to those found in aquatic species
such as trout and tilapia. The bovine longissimus dorsi muscle had
a greater percentage (P<0.05) of palmitic (C16:0), linoleic (C16:2,
n-6), monounsaturated and polyunsaturated fatty acids, and omega-6
and omega-3 fatty acids compared with buffalo. However the buffalo
semitendinosus muscle had a greater content (P<0.05) of omega-6
and omega-3 fatty acids. It is important to note that both bovine
and buffalo tissues had a low omega-6 to omega-3 ratio (0.8 to 2.2),
which can be consider adequate for a proper fatty acid balance of
a human diet.

Key Words: Buffalo beef, Bovine beef, Omega-3 fatty acids

MS8S Prediction of melting point of intramuscular fat of Japanese
Black cattle by image analysis method using high resolution digital
image. M. Oishi*!, S. Fukushima!, S. Hidaka!, H. Tsukuda?, and
K. Kuchida!, 'Obihiro Univ. of AVM, Obihiro-shi, Japan, *Livestock
Implov. Assoc., Makubetsu-cho,Japan.

Meat flavor might be related to the melting point of its fat in marbling.
The lower this point drops, the more mellow and richer of the meat.
Generally, melting points of marbling are measured by a chemical
method; however this method requires the samples to be cut off, as well
as time and high cost to obtain the values. Therefore, a nondestructive,
simple and prompt method with low cost is desirable. The objective
of this study was to predict the melting point of marbling in Japanese
Black cattle with the image analysis method using high-resolution
digital images. Data were collected from 204 Japanese Black steers
slaughtered at 21 month for 8 investigation days. Samples were
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collected from M. trapezius, and the melting point was measured with
the rise melting point method. Characteristics of marbling shape (73
traits), rib eye shape (4 traits), rib eye color (46 traits), the length
of muscle and fat measured for the cross sections (68 traits), and
subcutaneous and intermuscular fat area and its proportion to the cross
section area (25 traits) were calculated by image analysis. Using these
216 traits, the melting point was predicted by multiple regression
analysis using the stepwise method. The selected traits were limited
to 5 variables. The average melting point with the chemical method
was 28.2243.24 °C (9.40-34.95). Correlation coefficients of melting
points with carcass weight and marbling score were 0.15 and 0.05,
respectively. There was no trait that highly correlated with melting
points. For all 204 samples, R2 of the multiple regression equation was
0.13. When the eight investigation days were included in the multiple
regression analysis, the R2 was high (0.60-0.82), indicating that the
prediction of melting points is possible. Traits concerning rib eye color
and length of muscle or fat in cross sectional images were chosen in
the regression equation on seven investigation days.

Key Words: Beef, Melting point, Image analysis

M86 Comparison of belly and loin volumes between cattle breeds
by image analysis using mirror-type photographic equipment. Y.
Hamasaki*!, T. Osawa!, S. Hidaka!, T. Hori?, H. Kodaka3, Y. Sasaki®,
and K. Kuchida', 'Obihiro University of A&VM, Obihiro, Hokkaido,
Japan, *Hokkaido Indust. Res. Inst., Sapporo, Hokkaido, Japan,
SHAYASAKA Sci. and Engin. Corp., Sapporo, Hokkaido, Japan,
4SASAKI Livestock Corp., Obihiro, Hokkaido, Japan.

We have developed a mirror-type photographing equipment to use on
beef carcass. The most important feature of this equipment is its ability
to photograph between the narrow clearance of carcass cross section.
The view angle of the mirror type (30x40cm) equipment was almost
doubled in comparison with the former equipment. Photographs with
clear and detailed images of M. latissimus dorsi and M. serratus
ventralis, as well as M. longissimus thoracis(ribeye), have been
possible using this equipment. The aim of this study was to compare
in four breeds the characteristics of major muscles in the carcass cross
section at the 6-7th rib using computer image analysis. Digital images
of the 6-7th rib cross section from 20 Japanese Black (JB), 20 Japanese
Brown (JBR), 23 Holstein (HOL) and 24 Angus (ANG) were used in
this study. The area, length, maximum width and the ratio of marbling
to each muscle area (ribeye, M. trapezius, M. semispinalis capitis, M.
semispinalis dorsi, M. atissimus dorsi and M. serratus ventralis) were
calculated with image analysis. Analysis of variance on their image
analysis traits was performed, in which breed and sex were treated
as crossclassified fixed effects. The results showed that the total area
of the cross section (617.6, 682.8, 545.6, and 561.9 cm? for JB, JBR,
HOL, and ANG, respectively), area of M. latissimus dorsi (57.3, 67.9,
42.2, and 47.8 cm?) and area of ribeye (50.7, 58.8, 43.6, and 48.1 ?)
were significantly larger for JBR (P<0.05). The ratio of the total area
of the 6 muscles to the total area of the carcass section (36.7, 37.5,
33.7, and 35.5%) was significantly smaller for HOL (P<0.05). The
ratio of marbling to (ribeye) area (43.3, 34.6, 22.9, and 23.8%) was
significantly higher for JB (P<0.05), but there were no significant
differences between JB and JBR for the ratios of marbling to M.
latissimus dorsi area (31.3, 26.2, 10.1, and 17.4%) and to M. serratus
ventralis area (48.5, 46.7, 30.9, and 37.3%). Correlation coefficients
between marbling percentages in ribeye and M. serratus ventralis were
0.32, 0.70, 0.45, and 0.54 for JB, JBR, HOL, and ANG, respectively.

Key Words: Beef cattle, Image analysis, Belly
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M87 Effect of suckling regimen on intramuscular collagen
properties of Comisana lambs. G. Maiorano*!, A. Ciarlariello!, C.
Cavone!, R. J. McCormick?, and A. Manchisi', ! University of Molise,
Campobasso, Italy, *University of Wyoming, Laramie.

The effect of restricted suckling on intramuscular collagen (IMC)
properties (collagen and crosslink concentrations) of different lamb
muscles was determined. Twenty-one naturally suckled male Comisana
lambs were divided into three equal weight groups with differing
suckling management systems: 1) only maternal milk (C); 2) only
maternal milk until 14d of age and, from 15d of age to slaughter,
maternal milk, concentrate and Lucerne hay ad libitum (T1); 3) only
maternal milk until 14d of age and, from 15d to 30d of age, maternal
milk, concentrate and Lucerne hay ad /libitum, and from 30d of age
to slaughter only concentrate and Lucerne hay ad libitum (T2). At
slaughter (63d) semitendinosus (ST), semimembranosus (SM) and
gluteus biceps (GB) muscles were removed from chilled carcasses.
Muscles were trimmed of fat and epimysium, lyophilized, and
hydrolyzed in 6N HCI for determination of hydroxyproline and
hydroxylysylpiridinoline (HLP) crosslinks, both of which are regarded
as main connective tissue components influencing meat tenderness.
ANOVA with GLM was performed using a 3x3 factorial design.
Suckling system affected IMC (P<0.01) and HLP (P<0.05) amounts,
and HLP/IMC ratio (P<0.05). T2 compared to T1 and C groups had
higher amounts of IMC (33.19b, 27.29a, 26.80a g/mg, respectively)
and HLP (5.34b, 4.16a, 5.11ab pug/mg, respectively). IMC was more
mature in C than in T1 and T2 groups, as indicated by the HLP/IMC
ratio (0.13b, 0.11a, 0.12ab mol/mol, respectively). Muscle type
influenced HLP/IMC ratio which was higher (P<0.05) in ST than in
GB and SM (0.14b, 0.11a, 0.10a mol/mol, respectively). No differences
(P>0.05) were found between SM, GB and ST in IMC (29.65, 29.10
and 27.44 ug/mg, respectively) and HLP (4.50, 4.58 and 5.50 pg/mg,
respectively) concentrations. Suckling management systems can
alter IMC amount and maturation, leading to variability in lamb
tenderness.

Key Words: Lamb, Suckling regimen, Intramuscular collagen

M88 Image analysis of marbling in pork rib eye and prediction
of crude fat contents. K. Kuchida*!, M. Oishi!, Y. KuwabaraZ, M.
Hanada!, and S. Hidaka!, 'Obihiro University of A&VM, Obihiro,
Hokkaido, Japan, *Fuji Nojo Service, Fujinomiya, Shizuoka, Japan.

Palatability can be expected from pig breeds that produce highly
marbled pork. Computer image analysis (CIA) used for beef may
objectively be used to evaluate marbling for pork as well. In comparison
with beef which offers a better color contrast, marbling assessment
in pork is more challenging. The aims of this study were to evaluate
pork marbling by CIA with high accuracy using high resolution digital
image, and to investigate the relationship between crude fat contents
measured by a chemical method and by CIA. The rib loin between
the 5th and 12th ribs (approx. length 20 to 25cm) of eight Landrace
x (Large White X Duroc) was cut in 2.5 cm intervals. Images of
eight slices from 1 pig were taken by photography equipment with a
high resolution digital camera (13.5 M pixels), which was originally
developed for beef carcass cross section by the authors. The tone
of the image was adjusted using commercial image-processing
software in order to easily distinguish between fat and muscle. The
marbling particles were semi-automatically extracted by the borderline
comparison method using a special software programmed by the
authors, and the ratio of the marbling area to the ribeye was calculated.
Crude fat contents of the front part of the rib loin (around the 5th rib)
were determined by ether extraction, and the chemical values were
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compared with the CIA values. The average marbling percentage for
each pork, which is the average of the values for the 8 slices by CIA,
was ranged from 0.95 to 4.03%. The marbling percentage in the 8
slices varied largely even in the same pork; the largest range was 2.93%
(2.17 to 5.11%). The least square mean of the marbling percentage
at the front part (around the 5th rib) of the rib loin was significantly
(P<0.05) higher at 3.14% than that at the rear (around the 12th rib)
at 2.18%. The correlation coefficient between the average marbling
percentage of the 3 slices near the 5th rib loin and the crude fat contents
was extremely high (0.96). These results indicated that the marbling
degree can be evaluated and crude fat contents can be predicted with
high accuracy using CIA method in pork, just as in beef.

Key Words: Image analysis, Pork marbling, Crude fat contents

MB89 Effect of type of pasture and time of supplementation on
fatty acid composition of grazing beef heifers. G. J. Depetris*!,
E. Pavan!, F. J. Santini!, E. L. Villarreal!, and T. P. Garcia?, !EEA
INTA Balcarce- Fac Cs. Agrarias. UNMdAP, Balcarce, Buenos Aires,
Argentina, *Inst. de Tecnologia de Alimentos. INTA Castelar, Moron.
Buenos Aires, Argentina.

The objective of the trial was to assess the impact of the pasture
type and time supplementation before slaughter on meat fatty acid
profile. Forty heifers (264+5.16 Kg) were allotted to one of five
dietary treatments (n=8). Heifer grazed a ryegrass red pasture with no
supplementation (RG) or a red clover pasture for 42 d; heifer grazing
red clover were supplemented with 1.3% BW of cracked corn grain
for 0, 14, 28, or 42 d before slaughter (RC, RC14, RC28 or RC42
respectively). Heifers were slaughtered the same day in commercial
abattoir and the carcasses were cooled for 24 h at 3°C. Samples of
longissimus dorsi at 10-12 ribs were obtained and frozen at -18°C
for fatty acid (FA) analysis. Preplanned contrasts were used to test:
effects of pasture type (RG vs RC), and linear and quadratic effects of
supplementation time. Beef of RC had higher percentage of conjugated
linoleic acid (CLA), linoleic acid and n-6/n-3 ratio than RG pasture.
CLA decreased linearly and linoleic acid, polyunsaturated fatty
acids (PUFA), n-6 and PUFA/SFA ratio increased linearly as time of
supplementation increased. Quadratic effect of time on supplementation
was observed (P=0.08) for n-6/n-3 ratio only. Neither type of pasture
nor time of supplementation affected the ether extract percentage
(2.12+0.24), monounsaturated fatty acids (MUFA) and saturated fatty
acids (SFA). These results show that short time of supplementation
before slaughter affect meat fatty acid composition.

Table 1.

Item RG RC RCI14 RC28 RC42 SEM Linear! RG vs RC!
Linoleic 3.03 372 344 395 426 0220 0.04 0.04
Linolenic 1.49 165 149 151 1.52 0.076 0.30 0.15
SFA 39.21 39.45 38.97 37.82 37.5 0.085 0.18 0.84
MUFA 38.66 37.09 37.70 38.02 38.66 0.788  0.20 0.17
PUFA 8.67 831 890 10.16 10.35 0.601 0.01 0.68
n-3 387 3.04 346 3.89 3.69 0353 0.11 0.07
n-6 480 526 544 626 6.66 0296 0.01 0.37
n-6/n-3 1.25 186 162 162 182 0.111 0.84 0.001
CLA 0.53 070 0.56 0.57 048 0.044 0.01 0.02
PUFA/SFA 022 021 0.23 0.27 028 0.019 0.03 0.81

! Probability, P=

Key Words: Meat fatty acid, Time of supplementation, Red clover
and ryegrass pastures
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M90 Effect of type of pasture and time of supplementation on
meat quality traits of grazing beef heifers. G. J. Depetris*!, E.
Pavan!, F.J. Santini!, E. L. Villarreal!, G. Grigioni?, M. Irurueta?, and F.
Carduza?, \EEA INTA Balcarce- Fac Cs. Agrarias, UNMdP, Balcarce,
Buenos Aires, Argentina, 2Inst. de Tecnolog&iactue;a de alimentos,
INTA Castelar, Moron, Buenos Aires, Argentina.

The objective of the trial was to evaluate the meat quality of heifers
grazing different pasture type and time supplementation before
slaughter. Forty heifers of 264+4.10 Kg were allotted to one of five
dietary treatments (n=8). Heifer grazed a ryegrass red pasture with no
supplementation (RG) or a red clover pasture for 42 d; heifer grazing
red clover were supplemented with 1.3%BW of cracked corn grain
for 0, 14, 28, or 42 d before slaughter (RC, RC14, RC28 or RC42
respectively).Heifers were slaughtered the same day in commercial
abattoir and the carcasses were cooled for 24 h at 3°C. Ultimate pH was
measured at the 12th rib at 24 h post mortem. Samples of longissimus
dorsi at 10-12 ribs were obtained and frozen at -18°C for subsequent
colour (CIELAB), tenderness (shear force) and water holding capacity
(WHC) assessment. Preplanned contrasts were used to test: effects
of pasture type (RG vs RC), and linear and quadratic effects of
supplementation time. Neither the type of pasture nor the length
of the supplementation period had any effect (P > 0.05) on meat
quality traits.

Table 1.

RG vs

Item RG RC RCI14 RC28 RC42 SEM RC Linear Quad

Lightness (L") 34.20 36.51 33.20 34.48 3494 1.07 040 0.50 0.10
Yellowness (b")16.46 18.91 18.28 18.28 18.85 0.77 0.58 0.90 0.70
Redness (a*)  15.40 17.50 16.12 16.63 17.61 0.69 0.60 0.81 0.13
WHC (%) 29.11 27.56 27.08 27.89 28.54 0.76 045 0.30 048
Shear force (Ib)11.21 10.80 11.49 11.65 13.56 1.14 0.80 0.10 0.59
UltimatepH 550 542 542 539 544 0.10 028 099 0.23

! Probability, P=

Key Words: Meat quality traits, Time of supplementation, Red clover
and ryegrass pasture

M91 Field pea inclusion in high grain diets for beef heifers
improves beef tenderness without altering performance. K. R.
Maddock Carlin*!, G. P. Lardy', R. J. Maddock?, B. Ilse?, and V. L.
Anderson®, North Dakota State University, Fargo, 2South Dakota
State University, Brookings, 3Carrington Research Extension Center,
Carrington.

The objective of this study was to determine the effects of increasing
levels of field peas in feedlot diets on heifer performance, carcass
quality, and sensory evaluation of steaks. One hundred eighteen
heifers were blocked by BW (initial BW = 420 kg) in a randomized
complete block design and allotted to 16 pens (four pens per treatment).
Treatments were 0, 10, 20, and 30% dry rolled field peas (DM basis)
replacing corn and canola meal in corn-based finishing diets. Heifers
were fed for 74 d and transported to a commercial slaughter facility.
Following a 24-h chill, ribeye area, fat depth, KPH, and HCW were
measured and USDA grades were recorded. A 7-cm (approximate)
portion of longissimus muscle was removed caudally from 12th rib
location on the left side of each carcass. Longissimus muscle samples
were vacuum packaged, aged for 14 d at 4°C, cut into 2.54 cm thick
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steaks, and frozen. One steak from each carcass was evaluated for
Warner-Bratzler shear force (WBSF). A second steak from each carcass
was evaluated by a trained taste panel for tenderness, juiciness, and
flavor intensity using a scale of 1 to 8 (1 = extremely tough, dry,
and bland; 8 = extremely tender, juicy, and intense beef flavor), and
oft-flavor intensity (1 = no off flavors; 4 = intense off flavors). No
treatment differences were observed for DMI, ADG, G:F, USDA
quality grade or yield grade (P > 0.13). Increasing level of dietary field
peas quadratically decreased (P = 0.001) WBSF (4.30 = 0.15 kg; 3.63
+0.15 kg; 3.68 £ 0.16 kg; 3.71 + 0.15 kg for 0, 10, 20, and 30% peas,
respectively). Sensory panel analysis indicated a linear increase in
tenderness ratings (P = 0.002) with addition of peas (4.56 £+ 0.18;
5.14 £ 0.17; 5.28 + 0.18; 5.34 + 0.18 for 0, 10, 20, and 30% peas,
respectively). Sensory panel ratings indicated a tendency for greater
juiciness ratings (P = 0.14) and no differences in flavor (P = 0.21) or
off flavor (P = 0.32). The improved tenderness observed in this study
has implications for improving beef acceptability and may provide
consumers with a more consistent, tender beef product.

Key Words: Ficld peas, Tenderness, Feedlot

M92 Physical and sensorial traits of meat from different ovine
categories. A. G. da Silva Sobrinho*, R. S. B. Pinheiro, H. B. A.
de Souza, and S. M. Yamamoto, Unesp- Sdo Paulo State University,
Jaboticabal, Sao Paulo, Brazil.

Ovine meat consumers are very exigent in relation to physical
and sensorial traits. So, it is important to know the specific meats
characteristics from different ovine categories. In such circumstances,
we should be able to increase our share of the market. For evaluating
qualitative traits of meat from different ovine categories and muscles
from different carcass cuts (shoulder-Triceps brachii, loin- Longissimus
lumborum and leg-Semimembranosus), > lle de France !4 Polwarth
animals (6 uncastrated lambs, 6 discarded ewes and 6 discarded wether
mutton) were used. Animals grazed Cynodon dactylon cv. Tifton -
85 and were daily concentrate supplemented with 1% of their live
weight. Lambs were weaned with 17 kg and slaughtered at 32 kg of live
weight, at around 5 months of age. Ewes and wethers were slaughtered
with 55 kg and 60 months of age. There were no interactions between
animal categories and carcass muscle cuts for pHys,i, and pHygy,, with
values of 6.49 and 5.58, respectively. In lambs, Longissimus lumborum
and Semimembranosus luminosity was higher (40.42) than that of
Triceps brachii (36.17). In adults, the evaluated muscles had the same
luminosity value (34.40). The red level (18.97) was the same in all
adults muscles. In relation to water holding capacity, there was no
interaction between animal categories or muscles and the mean was
56.40%. Cooking losses were not affected by ovine categories, with
exception of the losses observed in Longissimus lumborum, which were
higher (46.44%) in lambs than in adult sheep (38.82%). In relation
to shearing force, it was higher (2.77 kgf/cm?) in adults meat, but it
was equal in Longissimus lumborum from different categories (1.65
kgf/cm?). The sensorial analysis did not differ in relation to flavor,
color and preference, but lamb meats received higher scores (8.13) for
tenderness than adults meat (6.90) and meat tenderness had negative
correlation between instrumental and sensorial analyses (r = - 0.41).
Meat of adult animals was tougher and darker than lambs meat, but
other traits as pH, water holding capacity, flavor, color and preference
were similar among lambs, ewes and wether.

Key Words: Meat, Color, Tenderness
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M93 Changes in caspase activities post mortem and their
relationships to shear force in porcine longissumus muscle. C.
M. Kemp*, R. G. Bardsley, and T. Parr, University of Nottingham,
Nottingham, Nottinghamshire, UK.

The objective of this study was to investigate the relationship between
shear force and caspase activities and the levels of their specific
substrates in porcine longissmus muscle (LM) during a post mortem
conditioning period of 192 h. Caspases are a family of cysteine
proteases predominantly associated with programmed cell death,
targeting specific proteins for degradation. However, caspases are
also essential in the development and remodelling of skeletal muscle
(Fernando et al., 2002) and are also activated in early pathological
events associated with hypoxia/ischemia (Gustafsson & Gottlieb,
2003), that are not too dissimilar to the hypoxic conditions that occur
post mortem. Ten Large White gilts (81.2+1.98 kg) were slaughtered
and samples of LM were taken at 0, 2, 4, 8, 16, 32 and 192 h post
mortem. Samples were subsequently analyzed for caspase 3/7 and
caspase 9 activity, protein levels of cleaved isoforms of known caspase
substrates alpha spectrin and poly (ADP-ribose) polymerase (PARP),
as well as shear force at 192 h. Immunoprobed Western blots detected
the peptide fragments of alpha spectrin (120 kDa) and PARP (89
kDa), which are known indicators of caspase activity and apoptosis.
Both caspase 3/7 activity and protein levels of the spectrin 120 kDa
breakdown product peaked at 2 h post mortem and positive correlation
between them was observed at this time point (r = 0.59, P = 0.07).
There was a negative relationship between shear force and the 0:32 h
ratio of caspase 3/7 (r =-0.62, P = 0.053), and caspase 9 activities (r =
-0.68, P=0.044). In addition there was a negative relationship between
shear force and the level of alpha spectrin 120 kDa degradation product
at 2 h (r = -0.75, P=0.012). The findings of this study indicate that
changes in caspase activity and caspase-mediated cleavage of spectrin
are occurring in LM in situ and both these factors exhibit negative
relationships with shear force.

Key Words: Proteolysis, Shear force, Porcine

M94 Effects of adding sunflower or soybean seeds on fatty acid
composition of intramuscular fat in feedlot heifers. J. A. Navarro*!,
F. J. Santini', G. J. Depetris!, E. L. Villarreal!, D. H. Rearte!, and P. T.
Garcia?, 'EEA INTA Balcarce, Fac. Cs. Agrarias, UNMdP, Balcarce,
Buenos Aires, Argentina, 2Inst. de Tecnologia de Alimentos, INTA
Castelar, Moron, Buenos Aires, Argentina.

The objective of this study was to test the effects of fat supplementation
with different proportions of sunflower or whole raw soybean seed on
the heifers meat fatty acid profile. One hundred and five Angus heifers
(147+19 kg) were used in a randomized complete block design. The
lipid supplementation treatments, applied for 125 d., were: no oilseeds
(CON), sunflower seed at 4% (LSF), at 6% (MSF), and at 8% (HSF),
soybean seed at 15% (LSB), at 20% (MSB), and at 25% (HSB) on a
dry matter basis. The basal diet consisted of corn silage, whole corn,
sunflower meal and urea. Animals were slaughtered in commercial
abattoir and the carcass was cooled for 24 h at 3°C. Samples of
longissimus dorsi at 10-12 ribs were obtained and frozen at -18°C
for fatty acids (FA) analysis. The results of the least square means
comparisons are shown on the table. Control had less CLA than
sunflower treatments, less PUFA/SFA ratio than sunflower and soybean
treatments, higher n-6/n-3 ratio than soybean treatments. Sunflower
treatments had higher CLA, less PUFA/SFA ratio, and higher n-6/n-3
ratio than soybean treatments. Increasing the proportion of sunflower
in the diet caused a linear increase in the level of CLA, PUFA, n-6
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FA, n-3 FA, and in the PUFA/SFA and n-6/n-3 ratio. Quadratic effect
tended to occur for PUFA, n-6 FA and »n-6/n-3 ratio when soybean was
added. The data indicate that meat FA profile can be improved from a
human health perspective by inclusion of oilseeds in the diet.

Table 1.

Item CON LSF MSF HSF LSB MSB HSB SEM
CLA" 0.31b¢ 0.39%¢  (0.40% 0.442 0.41%> 029 0.33b¢ 0.02
SFA* 40.15 3891 3844 3841 40.02 38.62 37.64 0.84
MUFA"  40.57° 40.56* 37.31% 38.44% 38.932b 38 932b 35982 (.99
PUFA" 8.71> 9.10> 10.50°® 10.95% 9.41> 13.19* 11.53% 0.59
n-6 FA* 7.19> 748> 8716 9.10% 7.59> 10.88* 9.422> (.51
n-3 FA" 1.52¢  1.63¢ 1.78bc 1.85bc 1.82b 2312 2.123 0.09
PUFA/SFA 0.22¢ (.23bc (.28%c (.202bc (24bc (0342 031> (.02
n-6/n-3 4780 4662 4.90° 4958 420 4.73%b 446 0.14

*g/100g FA. ®*Means within a row with unlike superscripts differ
(P <0.05).

Key Words: Sunflower and soybean seeds, Heifers, Meat fatty acids

M95 Effect of different breeds on fatty acid composition and
cla concentration of beef cattle. A. A. Souza, L. Suguisawa*, H.
N. Oliveira, and A. C. Silveira, SGo Paulo State University, Sdo
Paulo, Brazil.

Beef is the mainly source of fat on human diet. Manipulation of the
fat acid composition becomes a way to produce a healthier cuts. The
development of cuts with more tendernes and easier to prepare was
the target of beef industries on last years, but now meat consumers are
looking for not only tendernes and flavour, but healthier cuts too. The
improve on usaturated fat acid and CLA concentrations are possibilities
to improve quality of beef cuts. Forty two bullocks approximately 8
months and 240 kg, from Nellore, Angus, Angus x Nellore, Brangus,
Simmental x Nellore, Simbrasil (5/8 S 3/8 N) and Simmental were
evaluated. Animals were housed with a high concentrate diet, and
slaughtered with 450 kg and 3 mm of backfat thickness. Angus and its
crossbred had thicker backfat and marbling, but smaller ribeye area
than Simmental and its crossbred. Simmental and its crossbred had
more unsaturated fatty acids and higher concentrations of CLA than
zebu and Angus cattle.

Table 1. Effect of different breeds on fatty acid composition and
CLA concentration

Fatty 12 172
acid Angus Brangus Angus Nellore Simmental Simbrasil Simmental SEM

mg/g fatty acid

C 18:2 cis

9 trans 11 4.13* 323 452 3,828 479 6.07° 474 0.32
Saturated

(% total) 52.0° 51.0% 47.32 49 gabe 48 5abc 4622 50.2b¢ 0.06
Unsaturated

(% total) 48.0° 49.0b 52.7b¢ 50.028bc 5] 5abe 53 ge 49,820 0.06
Monounsat.

(% unsaturat.) 88.7%%¢90.9> 86.6® 92.4¢ 84.9° 85.9%  86.9% 0.05
Polyunsat.

(% unsaturat) 11.3%¢ 9,120 13.4bc 762 [5]¢ 14.1%  13.1b¢ 0.36
Total (%) 89.80 89.92 91.46 89.35 86.6 89.89  88.16 0.03
*means with unlike superscripts are different (P< 0.05)

Key Words: CLA, Fatty acids, Genetic Group
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M96 Response of - and m-Calpains in the Presence of Calpastatin
After Hydrogen Peroxide-Induced Oxidation. E. M. Steadham*', K.
R. Maddock Carlin?, E. Huff-Lonergan!, and S. M. Lonergan', Jowa
State University, Ames, *North Dakota State Unversity, Fargo.

The purpose of this study was to determine if i-calpain and m-calpain
differ in their response to oxidation under similar conditions. Purified
porcine |- or m-calpain (0.6 units) in 50 mM HEPES buffer, pH 7.5,
were incubated on ice with the following treatment combinations: 1)
Oxidation by treatment with 100 mM H,O, for five minutes. 2) Two
units calpastatin/unit of calpain, without oxidation. 3) Exposure to
H,O0, for five minutes followed by treatment with calpastatin (2 units).
4) Incubation with calpastatin followed by H,O, oxidation for five
minutes. All treatments included 10 mM CaCl,. Control treatments of
W~ or m-calpain without CaCl, were included. After treatment, reactions
were stopped by dividing the reaction mixture into sample buffers
containing EDTA for casein zymography (to determine enzymatic
activity) as well as electrophoresis on reducing and non-reducing
polyacrylamide gels (to evaluate autolysis of the calpains). Samples
treated similarly were also evaluated for enzymatic activity in vitro
for comparison to casein zymography results. Incubation of p- and
m-calpain with hydrogen peroxide in the presence of calcium resulted
in retained activity on casein gels and notably less autolysis than
incubation of calpain with calcium in the absence of hydrogen peroxide,
indicating that oxidation inhibited activation of both enzymes and
prevented autolysis-induced activity loss in solution. Oxidation of
u-calpain/calpastatin complex promoted autolysis of p-calpain and
resulted in less retained p-calpain activity. In contrast, oxidation
did not promote autolysis and activation of m-calpain bound to
calpastatin as evidenced by retained activity of m-calpain on casein
zymograms. Since oxidative conditions exist in postmortem muscle,
these observations reflect some of the influences that exist on calpain
activity and subsequent meat quality. While these conditions are
likely inherent in the conversion of muscle to meat, understanding
the mechanisms could allow for better evaluation of procedures to
optimize meat quality.

Key Words: Calpain, Calpastatin, Oxidation

M97 Effects of postmortem storage on .- and m-calpain in bovine
skeletal muscle. J. P. Camou*, J. A. Marchello, and D. E. Goll,
University of Arizona, Tucson.

It is generally believed that the calpains are responsible for proteolyti-
cally-induced tenderization during postmortem storage. It is unclear
whether these changes are caused by p- or m-calpain or both. We have
used casein zymography to determine the effects of postmortem storage
on activities of p- and m-calpain in five different bovine muscles, and
the effects of incubating muscle at four different pH values on the
calpain activities in that muscle. The longissimus dorsi thoracis (LDT),
and lumborum (LDL), semimembranosus (ST), triceps brachii (TB),
and psoas major (PM) muscles were sampled after 0, 7, 24, 31, 48, 72,
96, 120, and 144 h postmortem storage at 2-4 °C. Activity of p-calpain
declined rapidly during postmortem storage and was 29% or 2% (both
ave. of 4 muscles) of original activity after 24 and 72 h, respectively.
Activity of m-calpain declined more slowly during postmortem storage;
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57% or 38% (ave. of 4 muscles) of original activity remained after 24
and 72 h, respectively. Activity of p- and m-calpain in the TB muscle
decreased more slowly than in the other 4 muscles; 38% or 18% of
p-calpain activity remained after 24 and 72 h postmortem, respectively
and 77% or 56% of m-calpain activity remained after 24 and 72 h
postmortem, respectively. After 144 h postmortem, 7-18% of the
original m-calpain activity, but only 1-2% of the original p-calpain
activity remained. The zymogram assays were done at 25°C, and
activities would be even less in situ in muscle stored at 2-4°C.

Zymogram assays of calpain activity in 3x1x0.5 cm slices of bovine
diaphragm muscle incubated for 0, 24, 48, or 144 h postmortem at
2-4°C in Tris-MES buffers containing EGTA at pH values 7.5, 7.0, 6.5,
or 5.8 showed that activities of p- and m-calpain decreased at similar
rates during postmortem storage under these conditions and that pH
values of 7.5, 7.0, or 6.5 had little effect on rate of decline in activity;
16-36% of the original p-calpain activity and 26-30% of the original
m-calpain activity remained after 144 h. Neither p- nor m-calpain had
any activity after 24 h in muscle placed at pH 5.8.

Key Words: Calpain, Tenderness, Postmortem

M98 Effect of substitution of concentrate by sweet potato (Ipomoea

batatas L.) meal in carcass traits of finishing pigs. O. E. Moron*,
S. Pietrosemoli, A. Paez, C. Chirinos, and A. Marrugo, Facultad de
Agronomia. La Universidad del Zulia, Maracaibo, Zulia, Venezuela.

To assess the effect of substituting a commercial concentrate by sweet
potato root (R) and foliage (F) meal on carcass traits of finishing pigs,
18 castrated males and female Duroc x Landrace (62 + 3.9 kg and
165.2 £ 6.6 d of age) were balanced across 3 treatments in a completely
randomized design: T1,100 % commercial concentrate (CC); T2, 60
% CC+30%F+10%R; T3, 50 % CC+40 % F + 10 % R). Pigs
had ad libitum access to feed, and the trial lasted until they reached 90
+ 5 kg final weight. Most carcass traits were negatively influenced by
the substitution of CC by sweet potato meal. However, no differences
were observed between treatments for kidney (avg: 0.21+0.02 kg), heart
(avg: 0.2+0.02 kg), and pancreatic weights (avg: 0.1+£0.01 kg).

Table I. Carcass traits of pigs receiving sweet potato diet.

T1 T2 T3
Cold Carcass Weight, kg 66.2+24a 58.0+19b 56.9 +1.9b
Weight Loss 24 h, % 1.2+0.3a 2.9+0.3b 2.4+0.3b
Cold Carcass Yield 24h, % 53.9+5.1a 67.5+4.2b 66.8 £4.2b
Leg Yield, % 104+1.2* 14.1+1.0b 13.1 £ 1.0ab
Eye Rib Yield, % 157+1.6 189+1.3 19.1+1.3
Shoulder Yield, % 10.6+1.2a 145+1.0b 13.5+£1.0b
Rib Yield, % 294+£0.2 29.5+£0.2 30.0+0.2
Lung, kg 0.6+0.07a 09+0.07b 0.8+0.07ab
Head, kg 7.9 +£0.2a 6.9+0.2b 6.3 +0.2b

a,b: Within a row differ (p <0, 05)

Key Words: Ipomea batata, Pig, Carcass traits
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Nonruminant Nutrition: Dietary Influences in Nursery Pigs

M99 Validation of the NCCC-42 vitamin-trace mineral premix in
starter pigs. T. D. Crenshaw*!, M. J. Azain?, G. H. Hill3, P. S. Miller*,
and NCCC-42 Swine Nutrition Committee!, ! University of Wisconsin,
Madison, *University of Georgia, Athens, >Michigan State University,
East Lansing, *University of Nebraska, Lincoln.

A multi-state (W1, GA, MI, and NE) experiment was conducted by
the NCCC-42 Swine Nutrition Committee to evaluate a vitamin trace
mineral premix (VMP). VMP was formulated to provide minimal
quantities of vitamins and trace minerals needed to complement
nutrients supplied by ingredients typical in US swine diets. In the
current trial (18 to 23 d weaned pigs), VMP was added to a complex
starter diet to supply either 0, 1X or 3X supplemental vitamin
concentrations where X equals quantities of vitamins to meet minimum
requirements if nutrients from other ingredients are considered.
Because of limited data on bioavailability of several B vitamins
(biotin, choline, folate, pyrodixine, and thiamin) in feed ingredients,
a B vitamin premix (+B) was formulated to supply these vitamins at
minimum concentrations. The +B was added to diets with either 1X
or 3X (1X+B and 3X+3XB) VMP. A sixth treatment (St) involved
standard premixes used at each respective station. Trace minerals were
constant in all diets except St. Pigs were allowed continuous access
to assigned meal diets and water throughout a 28-d trial. Differences
among stations were detected (P < 0.05), but no interactions among
stations and diets were detected for ADG or ADFI responses. Pigs fed
diets with no VMP (0X) gained less and consumed less feed than pigs
in other groups (P < 0.05). No advantages in ADG nor ADFI were
detected in pigs fed diets with additional 3X VMP or VMP+B at 1X
or 3X levels. Pigs fed St diets tended (P < 0.10) to gain faster and
consumed more feed (P < 0.05) than pigs fed VMP diets at 1X or
3X. In conclusion, 1X VMP allowed adequate growth over a 4-wk
nursery trial. Additions of higher quantities of VMP or supplemental
B vitamins did not improve growth.

Table 1. Concentrations of Vitamin Premixes’

Trait 0X 1X 3X IX+B 3X+3XB St SEM
ADG, kg/d  0.295* 0.308° 0.313> 0.314> 0320 0.335°" 0.01
ADFL kg/d ~ 0.484% 0.493> 0.515> 0.509® 0513 0.542°¢ 0.01

! Means based on 18 pens/treatment. Means within a row with different
superscripts differ (P<0.05) or * (P<0.10).

Key Words: Swine, Premix, Vitamins

M100 True phosphorus digestibility and the gastrointestinal
endogenous P outputs associated with brown rice in weanling pigs.
H. Yang!, Y. L. Yin*!2, T. J. Li!, R. L. Huang', and M. Z. Fan!, 'The
Chinese Academy of Sciences, Changsha, Hunan Province, China,
2University of Guelph, Ontario, Canada.

The objectives of this study were to determine true phosphorus (P)
digestibility and the gastrointestinal endogenous P outputs associated
with brown rice at the ileal and the fecal levels in weanling pigs. Six
Duroc x Large White x Landrace barrows, with an average initial BW
12.5 + 0.6 kg, were fitted with a simple T-cannula at the distal ileum
and fed six diets according to a 6 x 6 Latin square design. The diets
were cornstarch-based and contained six levels of P (0.80, 1.36, 1.93,
2.49, 3.04 and 3.61 g/kg DMI) from brown rice. Chromic oxide (3.5
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g/kg diet, on as-fed basis) was included as a digestibility marker.
Each experimental period consisted of 9 d with 6-d adaptation and 3d
collection of representative ileal digesta and fecal samples. True ileal
and fecal P digestibility values and the ileal and fecal endogenous P
outputs associated with brown rice were determined by the regression
analysis technique. There were no differences (P > 0.05) in true P
digestibility values (ileal, 57.7 + 5.4 vs. fecal, 58.2 + 5.9%, n = 36)
and the endogenous P outputs (ileal, 0.812 + 0.096 vs. fecal, 0.725
+ 0.083 g/kg DMI, n = 36) between the ileal and the fecal levels.
In conclusion, about 58% of the total P in conventional brown rice
is digested in weanling pigs. The large intestine does not play an
role in the digestion and absorption of P associated with brown rice
in the weanling pig.

Key Words: Brown rice, Phosphorus digestibility, Weanling pigs

M101 True phosphorus digestibility and the endogenous phospho-
rus outputs in diets for weaned pigs determined by the substitution
method. Z. R. Wang!, L. Liuv?, X. J. Yang?, T. C. Rideout?, C. Yang?,
Y. L. Yin?3, T. Archbold?, and M. Z. Fan*?, Xinjiang Agricultural
University, Urumgqi, Xinjiang, China, *Institute of Subtropical
Agriculture, the Chinese Academy of Sciences, Changsha, Hunan,
China, 3University of Guelph, Ontario, Canada.

The objective of this study was to determine true phosphorus (P)
digestibility and the gastrointestinal endogenous P output associated
with corn and soybean meal (SBM)-based diets for weanling pigs
by the substitution method. Twelve Yorkshire weanling barrows,
with initial BW between 10 and 12 kg, were fed two diets according
to a completely randomized block design. The diets were corn and
SBM-based and contained two levels of P (0.74 and 0.53% on DM
basis) with the lower P diet formulated by replacing corn and SBM with
29% cornstarch. Chromic oxide (3.0 g/kg diet, on as-fed basis) was
included as a digestibility marker. Each experimental period consisted
of 8 d with 10-d adaptation and 4-d collection of representative fecal
samples. True fecal P digestibility (61.2 £ 7.7%, n = 6) and the fecal
endogenous P output (0.534 + 0.481 g/kg DMI, n = 12) associated with
the diet were determined by the substitution method. In conclusion,
true fecal P digestibility and the endogenous P output associated with
test dietary mixtures can be determined by the substitution method
with dietary P levels meeting or close to recommended dietary P
requirement levels in pigs.

Key Words: Phosphorus, Pigs, True digestibility

M102 Impact of genetics and dietary phosphorus restriction on

growth performance and bone integrity in pigs. L. Alexander*,
S. Cutler, M. Yu, M. F. Rothschild, and C. H. Stahl, lowa State
University, Ames.

The costs associated with dietary phosphorus (P) supplementation, as
well as public concerns, have driven research towards finding ways
to reduce dietary P supplementation to, as well as P excretion from,
pigs. Our previous work suggests differences in the regulation of
P homeostasis exist between weanling pigs of different genetic
backgrounds (Hittmeier et al., 2005). In this study, we examined the
impact of genetic background and mild dietary P restriction on growth
and bone integrity in 48 gilts sired by two different sire lines (LB and
HB). They were fed either a P adequate (PA) or a P deficient (PD)
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diet over a 14 wk trial. The PD provided 20% less available P than
the PA. Plasma phosphorus concentration, ADG, ADFI, and G:F were
determined biweekly. At the completion of the trial, radial bones were
collected for bone strength analysis and intermediate carpal bones
were collected for ash content determination. Data were analyzed
using a mixed model with genetic line, diet, and line x diet considered
as fixed effects and litter as a random effect. Initial BW and final
BW were covariates for growth performance and bone strength,
respectively.

After 4wk on trial, reduced ADG (P < .05) was seen among LB pigs
fed the PD, but not among the HB pigs. The depressed ADG among LB
PD pigs corresponded with a lower (P < .05) G:F. These differences
were not seen by 14wk. Lower (P < .05) plasma P concentrations in
PD fed pigs were seen at wk14. The bones of pigs fed PA were stronger
those fed PD (P < .05). Radial bones of HB pigs were more bendable
(P < .05) than those of LB pigs, and this increased in both lines with
the PD diet (P < .05). Pigs fed the PD had lower (P < .05) breaking
strength and ash %. A line*diet effect was also seen in ash %. Among
PA fed pigs, LB pigs had higher (P < .05) ash % than HB pigs. These
differences suggest that genetic background affects bone integrity and
altered regulation of mineral homeostasis between these lines may
help explain these differences. Future research could lead to genotype
specific dietary P requirements and/or breeding strategies to produce
more “environmentally-friendly” pigs.

Key Words: Phosphorus, Bone, Pig

M103 Evaluation of plasma protein replacement strategies in
complex and semi-complex phase 1 and 2 diets, followed by either
high or low soybean meal subsequent nursery diets. G. Willis*!, P.
Wilcock!, and B. Richert?, !Primary Nutrition, Dundee, IL, *Purdue
University, West Lafayette, IN.

Three hundred fifty pigs (BW=5.3 kg; 7 pigs/pen) were utilized to
evaluate alternative plasma replacement strategies in phase 1 and 2
nursery diets. The strategies evaluated were replacement of spray-dried
plasma (SDP) with milk proteins (MP) or isolated soy protein (ISP).
Treatment 1 (T1) was complex phase 1 and 2 diets containing 5 and
2.5% SDP, respectively. In T2, SDP was replaced by MP primarily from
whey protein concentrate. T3 was like T2, but utilized approximately
2% more MP from whey in replacement for corn. T4 was semi-complex
phase 1 and 2 diets with 5 and 2.5 % SDP. TS5 was like T4 but SDP
was replaced with ISP. After phase 2, treatments were fed either high
soybean meal (HSBM, 30%) or low soybean meal (LSBM, 15%) phase
3 diets until d 21. Pigs were fed a common phase 4 diet from d 21-35.
For d 0-7, replacing SDP with MP (T1, T2, T3; ADG 187, 198, 205
g/d and G:F 1.14, 1.16, 1.18, respectively) or ISP (T4-T5, ADG 130,
132 and G:F 0.90, 1.06, respectively) had no effect on performance.
Similarly, d 14 BW was unaffected by SDP replacement strategy (8.13,
8.13,8.32 kg for T1, T2, and T3; 7.82, 7.79 kg for T4-T5, respectively).
However, complex diets (T1, T2, T3) had greater ADG (P<0.001),
ADFTI (P<0.001) and G:F (P<0.03) during d 0-7 and were heavier
(P<0.001) at d 14 than pigs fed the semi-complex diets (T4-T5).
In phase 3, HSBM diets tended to improve ADG (418 vs. 404 g/d;
P<0.08) and improved G:F (0.68 vs. 0.65; P<0.05) from d 14-21.
For the entire study (d 0-35) both SDP replacement strategies were
effective (T1, T2, T3; ADG 392, 392, 400 g/d and G/F 0.64, 0.61,
0.63; T4-T5 ADG 379, 379 g/d and G/F 0.61, 0.61, respectively) in
maintaining pig growth. Level of soybean meal in phase 3 did not alter
overall nursery performance (ADG, 389 vs 387 g/d; G/F, 0.62 vs 0.62;
HSBM vs. LSBM, respectively). Plasma protein can be replaced in both
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complex and semi-complex nursery diets with milk proteins or isolated
soy proteins, respectively, without impacting pig performance.

Key Words: Pig, Plasma, Milk proteins

M104 Nutrient digestibility of vegetable protein sources of different
particle size in young pigs. D. G. Valencia, M. P. Serrano, R. Lazaro,
and G. G. Mateos*, Universidad Politécnica de Madrid, Spain.

Two trials were conducted to test the inclusion of vegetable protein
sources in the diet on coefficient of total tract apparent digestibility
(CTTAD) and ileal apparent digestibility (CIAD) of nutrients in young
pigs. In addition, the effect of particle size of soybean meal (SBM) and
full fat soybean (FFSB) on these coefficients was also studied. Seven
isonutritive diets (2,490 kcal NE/kg and 1.28% available Lys) were
fed from 21 to 48 d of age. The main difference among them was the
protein source used; a) SBM, 45.2% CP with an average particle size
(APS) of 883, 400, or 137 um, b) FFSB, 34.9% CP with an APS of
780 or 82 um, c) soy protein concentrate, 56% CP (SPC) with an APS
of 200 um, and d) pea protein concentrate, 52.5% CP (PEA) with
an APS of 30.0 um. In all cases the source tested supplied 5.5% of
the protein of the diet. Each treatment was replicated five times (six
piglets) in trial 1 (CTTAD study) and six times (one piglet) in trial 2
(CIAD study). At 36 d of age, the CTTAD of OM (90.3 vs. 89.3 %; P
<0.05), CP (84.8 vs. 81.3 %; P <0.001), and GE (88.8 vs. 87.3 %; P
<0.01) was higher for piglets fed soy products (SOY) containing diets
than for piglets fed the PEA containing diet, but no negative eftects
of PEA feeding were observed at 48 d of age. Piglets fed SOY diets
tended to have better CIAD of CP (76.1 vs. 73.7 %; P < 0.10) than
piglets fed the PEA diet. Piglets fed SBM containing diets had better
CTTAD of OM and CP (P < 0.05) and CIAD of OM (P < 0.001)
than piglets fed FFSB containing diets. Piglets fed SPC diets had
better CIAD of OM (81.3 vs. 80.3 %; P < 0.01) and tended to have
better CIAD of CP (78.0 vs. 75.6 %; P < 0.10) than piglets fed SBM
containing diets. Reducing the APS of the SBM or the FFSB used
did not affect nutrient digestibility (P = 0.10). We conclude that the
inclusion of pea protein reduced nutrient digestibility, specially at
young ages and that reducing particle size of either soybean meal or full
fat soybean below 780 um did not affect nutrient digestibility.

Key Words: Piglet digestibility, Vegetable protein sources, Particle
size

M105 The evaluation of several protein sources on amino acids

digestibility in early-weaned pigs. B. J. Min*!, J. H. Cho!, Y. J.
Chen!, H. J. Kim!, J. S. Yoo!, I. H. Kim!, S. S. Lee?, and W. T. Cho?,
'Dankook University, Cheonan, Chung nam, Korea, *Genebiotech Co.
Ltd., Gongju, Chung nam, Korea.

Twenty early-weaned barrows (Yorkshire X Landrace x Duroc, 3.98 +
0.38kg BW, weaned at 14 d) were used in metabolism trial to evaluate
several protein sources on amino acids digestibility. Treatments
included 1) SBM (soybean meal), 2) FSP (fermented soy protein),
3) RPC (rice protein concentrate), 4) FM (fish meal) and 5) DSM
(dried skim milk). Diets were the protein sources preparations with
only vitamins and minerals added as needed to meet or exceed NRC
recommendations. Daily feed was provided following equations of
0.05 x BW%. In amino acids digestibility, RPC (87.63%) has higher
(P < 0.05) total essential amino acids (EAA) digestibility than SBM
(67.57%) and FSP (64.15%). Also, there were numerical differences
among DSM (75.45%), FM (78.56%) and RPC (87.63%) treatments.
Total non- EAA and N digestibilities were improved which pigs
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fed RPC and FM compared those fed other diets (P < 0.05). Also,
biological value (BV) in pigs fed RPC diet was 76.30%, compared
with 72.20, 66.42, 60.87 and 57.65% for those fed FM, DSM, FSP and
SBM diet, respectively (P < 0.05). DM digestibility of DSM treatment
was the highest value as 61.73% compared with other treatments
(P < 0.05). Results were showed that RPC, FM has greater AA, N
digestibilities than SBM, FSP and DSM.

Key Words: Protein source, Early-weaned pigs, AA digestibility

M106 The effects of fermented soy protein in simple or complex
diet on growth performance and amino acids digestibility in
weaned pigs. B. J. Min*!, J. H. Cho', Y. J. Chen!, H. J. Kim', J. S. Yoo',
I. H. Kim!, S. S. Lee?, and W. T. Cho?, ' Dankook University, Cheonan,
Chungnam, Korea, 2GenebiotechCo. Ltd., Gongju, Chungnam, Korea.

120 weaned pigs(DxY XL, 5.68+0.80kg average initial BW, weaned at
21 d) were used to evaluate the effect of fermented soy protein in simple
or complex diet on growth performance and amino acids digestibility
during 30 days. Experimental diets consisted of simple(using soybean
meal as protein sources) and complex(using SBM, rice protein
concentrate, potato protein concentrate and fish meal as protein
sources) diet which contained 0 or 5% fermented soy protein(FSP),
respectively. Pigs were provided each experimental diet for 20 days
(phase 1) and then, all pigs fed same common diet for 10 days (phase
2). In 0-10 days, pigs fed complex diet gained more than those fed
simple diet(P<0.05). However, in 10-30 days, ADG was not affected
by treatments. In 20-30 days, G/F was higher in pigs fed 5% FSP
diet than those fed 0% FSP diet(P<0.09). In whole period, growth
performance of pigs fed complex diet including 5% FSP was tended
to increase without significant differences. Also, including FSP in
both diets improved feed efficiency of pigs(P<0.05). DM and N
digestibilities of pigs fed complex diet was higher than those fed
simple diet at 10 d(P<0.001). However, there was no effect on N
digestibility at 20, 30d. Lysine, methionine and valine digestibilities
were greater(P<0.02) in pigs fed 5% FSP diet than in those fed 0%
FSP diet. Pigs fed only soybean meal as protein source was increased
NHj;-N in feces compared with pigs fed 5% FSP in simple diet and 0%
FSP in complex diet(P<0.05).

Key Words: Fermented soy protein, Simple/complex diet, Growth
performance

M107 Optimal lysine level of fermented soy protein diet in weaned
pigs. B. J. Min*!, J. H. Cho!, Y. J. Chen!, H. J. Kim!, I. H. Kim, S.
S. Lee?, and W. T. Cho?, !Dankook University, Cheonan, Chungnam,
Korea, *Genebiotech Co. Ltd., Gongju, Chungnam, Korea.

Twenty weaned barrows(YXLXD, 6.15+0.45kg BW, weaned at 21 d)
were used in metabolism trial to determine optimal Lys concentration
of fermented soy protein diet. Pigs were provided 1.2, 1.3, 1.4, and
1.5% Lys concentration diets using 5% fermented soy protein. Through
the 14 experimental days, growth performance was not affected by Lys
concentrations. In digestibility assays at 7 d and 14 d, DM digestibility
was showed quadratic response(P<0.05) to the highest in pigs fed 1.4%
Lys concentration diet. Total essential amino acids(EAA) digestibility
was increased in pigs fed 1.5% Lys compared with other diets(linear
effect, P<0.001) at 7 d. Also, Lys digestibility(85.83%) was high
with 1.5% Lys than with 1.2, 1.3 or 1.4%(78.57, 80.89, and 82.43%),
respectively, linear effect(P<0.001). There was linear improving in most
amino acids except lle, Leu, and Phe as increasing Lys concentration.
In 14 d, Lys, Met, Thr, Arg and His digestibility were improved
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linearly(P<0.03) as Lys concentration was increased. However, total
EAA digestibility has no statistical difference at 14 d. Biological value
of pigs fed higher Lys concentration diet was increased, however,
there was no significant difference. BUN concentration in blood was
decreased linearly as Lys was increased(P<0.08).

Key Words: Fermented soy protein, Lysine level, AA digestibility

M108 Lysine requirement of gilts following a protein restriction

from 4 to 8 weeks of age. C. L. Collins!?, S. X. Fu?, R. Hinson?,
B. J. Leury?, B. G. Tatham!, G. L. Allee?, and F. R. Dunshea*!-3,
'Department of Primary Industries, Werribee, Victoria, Australia,
2University of Missouri, Columbia, *University of Melbourne, Parkville,
Victoria, Australia.

Compensatory growth responses can be observed following short
periods of protein restriction although the degree of compensation
can be variable. One reason for this may be differences in the lysine
requirement during realimentation. To examine this two hundred and
sixteen TR4 x C22 gilts were weighed and allocated to 54 pens of
4 pigs per pen at approximately 30 days of age. Pigs were allocated
to one of 6 treatment groups and fed either a corn/soybean diet with
adequate nutrients (13.5 g total ileal digestible (TID) lysine/kg)
(treatment 1), or a diet restricted in lysine content (10.8 g TID lysine/
kg) (treatments 2 to 6) for a 4 week period. During the subsequent 5
weeks, treatments 1 to 6 received diets containing 10, 7, 8.5, 10, 11.5
and 13 g TID lysine/kg, respectively. All treatment groups received a
common finisher diet for the final 7 weeks to 141 days of age. Daily
gain of the restricted gilts was reduced compared to the controls during
the weaner period (504 v’s 539 g/d, respectively P<0.001). During
the subsequent 5 week realimentation period restricted gilts gained
faster on the higher lysine diets (ADG 889, 696, 837, 918, 946, 943
g/day, respectively for treatment 1 to 6, P<0.001). Despite this, post
restriction response curves, best described by a quadratic function,
estimated that the lysine requirement of the restricted gilts during the
5 week realimentation period was 9.8 g/kg. This lysine requirement
was defined as the point at which 95% of the maximum ADG was
reached. Final live weights at 141 days of age indicate that there
were no differences between the treatments (110.4, 107.0, 108.8,
109.1, 110.8, 110.1 kg respectively P=0.307). These data suggest that
although gilts gained faster on a higher lysine diet immediately post
restriction, a higher nutrient diet may not be necessary to achieve
similar liveweights by 141 days of age.

Supported in part by Australian Pork Limited
Key Words: Pig, Compensatory growth, Dietary lysine

M109 Dietary lysine needs of a lean, late maturing strain of pigs.
T. R. Lutz, R. C. Clayton, and T. S. Stahly*, lowa State University,
Ames.

Pigs from a lean, late maturing strain (PIC Camborough x 337) were
fed one of four dietary lysine (Lys) regimens from 6 to 30 kg BW.
Four littermates in each of twenty litters were weaned (15-19 d),
individually penned, fed a 1.74% Lys basal diet until they reached 6-7
kg BW and then randomly allotted within litter to dietary treatment.
Pig weights and feed consumption were recorded every 4 days. A
fortified basal diet consisting of corn, soybean meal (soy), 15% dried
whey, 3% choice white grease containing 1.32, 1.46, 1.60, or 1.74%
Lys was fed. As each pig reached a BW of 14 (+/- 1.1) kg, their
respective basal was modified (-whey) and dietary Lys level was
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lowered by .14 percentage units. Lys concentrations were achieved by
altering the ratio of soy to corn. Other amino acids were maintained
to provide a minimum of 100% of their ideal ratio to Lys. Pooled over
BW of 6 to 14.5 kg, ADG (468, 489, 498, 527 g; P<.01) and G:F ratios
(744, 788, 830, 859 g/kg; P<.01) increased with increasing increments
of dietary Lys. From 14.5 to 30 kg BW, ADG and G:F ratios (658, 690,
709, 712 g/kg; P<.01) responded quadratically to increasing dietary
Lys. As the pigs matured, G:F ratios were lowered, averaging 891, 915,
891, 770, 746, 753, 753, 713, 682, 669 g/kg, respectively, during each
of ten consecutive, 2.3 kg incremental increases in pig BW. Based on
G:F ratios of pigs during each 4 day period, Lys diets of 1.74, 1.60,
1.46-1.60, 1.32-1.46 and 1.18- 1.32 %, respectively, optimized pig
performance from BW of 6-12, 12-14, 14-19, 19-23, and 23-30 kg.

Key Words: Lysine, Late maturing strain, Pigs

M110 Effect of dietary electrolyte balance (dEB) and source in
high synthetic amino acid nursery diets. A. M. Gaines', B. W. Ratiff’,
B. Hinson*!, G. L. Allee!, and J. L. Usry?, 'University of Missouri,
Columbia, *Ajinimoto Heartland LLC, Chicago, IL.

A total of 951 (TR-4 x C22; 12.07 + 0.21 kg) were used to evaluate the
effect of dietary electrolyte balance (dEB, calculated as mEq/kg of diet
for Na + K — Cl) and source in high synthetic amino acid nursery diets.
Pigs were assigned to one of seven dietary treatments in a completely
randomized design with 6 replicate pens/treatment. Treatments 1 to
5 consisted of diets with increasing dEB levels (216, 229, 243, 256,
and 270 mEq/kg of diet, respectively) achieved through the addition
of K as potassium chloride (KCl). To test the effect of dEB source,
treatments 6 and 7 consisted of diets with dEB levels of 229 and
243 mEq/kg of diet, respectively achieved through addition of Na
as sodium bicarbonate (NaHCO;). All diets were corn soybean meal
based (0.325% L-Lysine HCI) and formulated to be isocaloric (3.82
g TID lysine/Mcal ME). Both Na and Cl concentrations were held
constant in all diets through alterations in sodium chloride (NaCl) or
NaHCOj; addition. Increasing dEB level through the addition of K
did not improve ADG (Linear, P < 0.90; Quadratic, P < 0.57), ADFI
(Linear, P < 0.72; Quadratic, P < 0.08) or G:F (Linear, P < 0.77;
Quadratic, P < 0.13). Furthermore, increasing the dEB level through
the addition of Na vs. K did not improve ADG (P < 0.46), ADFI (P <
0.23), or G:F (P < 0.51). These data indicate that growth performance
of nursery pigs fed high levels of synthetic amino acids were not
affected by dEB.

Key Words: Electrolytes, Pigs, Growth

M111 Efficacy of methionine hydroxy analog free acid relative to
DL-methionine in growing pigs. F. O. Opapeju*!, C. M. Nyachoti',
M. Rademacher?, and G. H. Crow!, ! University of Manitoba, Winnipeg,
MB, Canada, *Degussa AG, 63457 Hanau-Wolfgang, Germany.

A metabolism study was conducted to evaluate the effectiveness of
methionine hydroxy analog free acid (MHA-FA, 88%) relative to DL-
methionine (DLM, 99%) as a methionine source for pigs. Forty-two
Cotswold barrows with an average initial BW of 9+0.52 kg (mean+SE)
were obtained in two blocks of 21 pigs each. Pigs were randomly
assigned from within block to 7 dietary treatments resulting in 7
replicate pigs per diet. Diet 1, basal diet (BD), was a corn-soybean
meal diet and formulated to contain 15.54% CP and 0.21% methionine.
Diets 2, 3 and 4 were BD supplemented with 0.034%, 0.068%, and
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0.102% MHA-FA, respectively, on an equi-molar basis to the DLM.
Diets 5, 6, and 7 were BD supplemented with 0.03%, 0.06%, and
0.09% DLM, respectively. The pigs were housed individually in
metabolism crates that allowed for separate but total collection of
urine and feces. Pigs had unlimited access to feed and water, and
were allowed to adapt to the metabolism crates, feeding regimen and
experimental diets for 7 d followed by quantitative collection of feces
and urine over the subsequent 5 d. Urinary N (%) declined linearly
with increasing supplementation of BD with DLM (P = 0.003) and
MHA-FA (P = 0.01). There were quadratic (P = 0.009) and cubic (P
= 0.021) effects of MHA-FA supplementation to BD on fecal N (%)
output but no such effect was observed for DLM. There was a linear
response in N retained (g/d) with increasing supplementation of BD
with DLM (P = 0.004) and MHA-FA (P = 0.025). The results indicate
that the supplementation of methionine deficient diet with either
MHA-FA or DLM improved N retention. Determined with multiple
linear regression analysis, the bioavailability of MHA-FA relative to
DLM was estimated to be 65.8% (product to product comparison,
wt/wt basis) or 74.8% (equi-molar basis) using N retention as a
response criterion.

Key Words: DL-Methionine, Methionine hydroxy analog, Pigs

M112 Proteomic evaluation of brush border proteins in pig small
intestine. X. Xiao, P. M. Williams, E. A. Wong, and K. E. Webb, Jr.*,
Virginia Tech, Blacksburg.

Despite understanding much about intestinal function in pigs, factors
governing intestinal development in pigs are poorly understood.
A novel approach to studying intestinal development is the use of
proteomics, which is the study of the complete set of translated proteins
in a given biological sample. Piglets from each of seven sows were
killed at birth (d 0) and during lactation (d 7 and 21). The jejunum
was collected and the mucosa was gently scraped off with glass slides.
Samples of the seven pigs from an age group were pooled and a
brush border membrane (BBM) fraction was prepared and used in
two-dimensional PAGE analysis. Triplicate proteome maps of BBM
proteins from each age were constructed. A total of 733 individual
protein spots were observed and densities of these were compared
among the three age groups. Densities of 60 spots decreased three
to 50-fold from d 0 to d 21. Density of 48 spots increased three to
114-fold from d 0 to d 21. Twenty six spots were observed at d 21 but
not at d 0. To identify selected developmentally regulated proteins, 134
spots were excised from gels and identified by LC-MS/MS analysis.
Most spots contained a single protein, but some contained more than
one. Among the identified proteins, some were structural in function
(i.e., beta actin, beta tubulin, and myosin), some were enzymes
(i.e., lactase-phlorizin hydrolase, leucine aminopeptidase, neutral
endopeptidase, sucrase isomaltase, and aminopeptidase N) and
some had other functions (i.e., procadherin alpha 3, lactose binding
protein, elongation factor Tu, calcium and integrin binding protein
1, and apolipoprotein A). Interestingly, there were seven forms of
aminopeptidase N ranging in size from 40.2 to 112.3 kD. Three had
the same MW of 112.3 but different pl (6.6, 6.7 and 8.3) suggesting
differences in post translational modifications. Of particular interest
was that there were at least 21 proteins, which are unnamed. Proteomic
approaches to studying BBM development offer virtually unlimited
discovery potential.

Key Words: Proteomics, Gene expression, Development
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M113 Effect of probiotics supplementation on growth performance
and intestinal microbiology in weaning pigs. H. J. Jung*, J. C. Park,
Y. H. Kim, H. K. Moon, I. C. Kim, and S. J. Lee, National Livestock
Research Institute, RDA, Cheonan, Korea.

This study was conducted to investigate the effects of probiotics on
growth performance, hematological change and intestinal flora in
weaning pigs. A total of 72 pigs (Landrace) with an average initial
body weight of 6.79 + 0.08 kg were used in this 6 week experiment.
Pigs were allotted to three treatments (six replicates per treatment and
four pigs per pen) according to a randomized complete block design.
Dietary treatments were : 1) NC (negative control; basal diet), 2) PC
(positive control diet; NC diet + 0.1% antibiotics, Avilamycin), 3) PRO
(Control diet + 0.2% probiotics). During 0-2 weeks, ADG increased
significantly in PRO treatment compared to NC and PC treatments (P
< 0.05). In 3-6 weeks, ADG was increased slightly in PRO treatment
without significant difference (P > 0.05). However, ADFI and gain/feed
were not affected by treatments. Blood urea Nitrogen, albumin and total
protein concentration of serum were not affected by pigs fed diets with
probiotics (P > 0.05). In Lactobacilli concentration of intestine, pigs
fed probiotics supplementation diets tended to be increase compare
to the NC and PC diets (P > 0.05). Supplementation of probiotics
in diet decreased E. Coli concentration (P < 0.05). In conclusion,
dietary probiotics tended to increase growth performance, Lactobacilli
concentration compared to the pigs fed the NC and PC diets.

Key Words: Probiotics, Growth performance, Weaning pigs

M114 Growth performance of pigs fed diets supplemented with
an ammoniated formic acid (FA) solution. A. F. Harper*!, M. I.
Estienne!, and H. Miettinen?, Virginia Polytechnic Institute and State
University, Blacksburg, >Kemira Oyj, Helsinki, Finland.

Crossbred weanling pigs (n =120, 19 + 3 d of age) were used to assess
the growth response to dietary inclusion of FA (62 % formic acid, 37
% ammonium formate). Based on weaning weight and ancestry, pigs
were assigned to blocks consisting of three pens of five barrows each
and three pens of five gilts each (four total blocks). Within block and
sex, pens were randomly assigned to receive the following dietary
treatments: 1) control diet during the nursery period (d 1 to 36) and
control diet during the growing-finishing period, 2) control diet during
the nursery period and 0.8 % FA during the growing-finishing period,
or 3) 1 % FA during the nursery period and 0.8 % FA during the
growing-finishing period. Thus, there were a total of four gilt pens
and four barrow pens per treatment. Pigs were weighed off-study as
intact blocks at approximately 116 kg BW. Diets were un-medicated
and fed in two formulation phases during the nursery period and four
formulation phases during the grower-finisher period. Feed and water
were available ad libitum. Health of the pigs was excellent with no
mortality and no pigs removed for veterinary reasons. During the
nursery period there was no sex effect on ADG, ADFI or G:F (P >
0.24). There were no effects of diet on ADG or ADFI (P > 0.13),
however, a trend (P = 0.064) for improved feed efficiency with FA
was observed with control pigs having G:F of 0.627 4+ 0.008 compared
to 0.643 + 0.008 for the FA-supplemented pigs. For the nursery and
grower-finisher periods combined, barrows had greater ADFI and ADG
than gilts (P < 0.003) with no difference in G:F (P = 0.19). There was
no effect of dietary treatment on ADG, ADFI or G:F (P> 0.51) and no
sex by diet interaction (P > 0.63). Under the conditions of this study,
supplementing FA showed a trend for improved feed efficiency during
the nursery period but did not influence overall performance from
weaning to market weight.

Key Words: Pigs, Ammoniated formic acid, Growth
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M115 Effect of inorganic acids on growth performance and health
status in piglets. D. T. Liem!, C. Liickstidt?, and G. Schatzmayr*3,
YWniversity of Agriculture and Forestry, Ho Chi Minh City, Vietnam,
2Biomin Deutschland GmbH, Zell u. A., Germany, 3Biomin GmbH,
Herzogenburg, Austria.

At weaning pigs are exposed to physiological and environmental
stress, which often results in reduced feed intake and little or no weight
gain. During the last few decades, diets for weaning piglets have
been boosted with various antibiotics in prophylactic doses against
gastrointestinal disorders in order to obtain the economic benefits in
terms of improved growth rates (4 to 15%) and feed efficiency (2 to
6%; Mroz, 2003). However, in recent years there has been growing
public concern about the use of antibiotics in animal agriculture and
the risk of developing cross-resistance of pathogens to antibiotics
used in human therapy. This has prompted the pig industry to look for
alternatives to antibiotic growth promoters that will give similar pig
performance. The objective of this study was to evaluate the potential
of inorganic acids as alternatives to antibiotic growth promoters
(AGP’s) in nursery pig diets in order to see their the efficacy on BW,
diarrhea and resistance to illness of piglets. The trial was conducted in
a commercial pig farm in Vietnam. The aim of the trial was to test the
acidifier Biotronic P (2 kg per t of feed) against a commercial piglet
diet containing no acidifying additive. Feed and water were available
ad libitum. 120 piglets (Yorkshire x Landrace x Duroc hybrid) at 25
d old were randomly selected and divided into 2 treatment groups.
Piglets were housed in individual weaner cages (4 m x 3 m x 0.6 m)
over a 28 d trial period. Performance data were measured on a weekly
basis. Piglets in the treated group weighed 15.63 kg compared to 14.15
kg in the negative control group and the final BW and ADG of 43
day old piglets differed highly significantly (p < 0.001). The G:F was
improved by 6% (0.69 and 0.65 for treatment and control respectively)
and this increase was again statistically significant (p < 0.05). Finally,
the daily diarrhea rate was improved and differed highly significantly
atp <0.001 (1.11% and 2.83% for treatment and control respectively).
It can be concluded that the use of the inorganic acidifier Biotronic P
improved significantly performance data and health status of treated
piglets under Vietnamese conditions.

Key Words: Acidifier, Piglet growth, Diarrhea

M116 Impact of various dietary cereals on clinical response to E.
coli. J. Buckingham!, F. Ji*2, P. J. Laski?, and J. E. Pettigrew?, 'QAF
Meat Industries Pty Ltd., *University of lllinois, Urbana.

Two experiments were conducted to determine the impact of cereals on
clinical response to E. coli. Pigs weaned at about 21 days of age were
housed in disease containment chambers with 3 pigs/chamber and
given ad libitum access to feed and water throughout the experiments.
Rectal temperature (RT) and subjective fecal diarrhea score (DS,
5-point scale: 0 = normal; 1 = mild diarrhea; 2 = medium; 3 = severe;
4 = watery) were measured. A pathogenic E. coli (K88+) derived
from a field outbreak was orally inoculated once after adaptation to
the chambers at a dose of 2 x 10° CFU/pig, near the range shown
in a preliminary experiment to produce mild clinical signs. In each
experiment, 48 pigs were randomly allotted into 8 treatments in a 4
x 2 factorial arrangement, with 2 chambers of 3 pigs per treatment.
Type of cereal (corn, barley, rolled oats, and rice) and E. coli challenge
(yes or no) were the main factors. In Exp. 1, diarrhea due to E. coli
occurred during the adaptation period, so the pigs were not given the
challenge dose; RT was measured at 0 and 120 h and DS at 0, 24, 48,
72,96, and 120 h from the start of measurements after the confirmation
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of clinical signs. In Exp. 2, the same 4 cereal treatments were imposed;
RT and DS were measured at 0, 24, 48, 72, 96, 120, 144, 168, and
192 h after challenge. In Exp. 1, the RT was not affected (P = 0.45)
by cereals. Pigs fed corn had higher DS (P < 0.01) than others (1.81,
0.65, 1.17, 0.88, SEM = (.22, for corn, barley, rolled oats, and rice,
respectively). In Exp. 2, there were no differences among diets and no
diet by challenge interactions, but there were complex interactions (P
< 0.01) of challenge with time in both RT and DS and diet with time
in RT. Overall values were for RT (mean = 39.68, SEM = 0.02) and
DS (mean = 1.16, SEM = 0.06). The mild E. coli challenge did not
affect RT but increased DS (0.91 vs. 1.41; P <0.01). In summary, these
results suggest that cereal may influence resistance to enteric disease,
but further research is needed to evaluate this finding.

Key Words: Cereals, E. coli Challenge, Nursery pigs

M117 Efficacy of a mannan oligosaccharide and antimicrobial on
the gastrointestinal microbiota of young pigs. J. C. Miguel*, P. J.
Laski, and J. E. Pettigrew, University of lllinois at Urbana-Champaign,
Urbana.

An experiment was conducted to evaluate the effects of a mannan
oligosaccharide product (MOS) and antimicrobial (carbadox) on the
gastrointestinal microbiota of young pigs. Twenty-four pigs were
weaned at 21.2 d and 5.95 kg BW and randomly allocated to one of
four dietary treatments arranged in a 2 x 2 factorial, with the factors
being 0.2% MOS and 55 ppm carbadox. Twelve pigs, representing
3 pigs per treatment, were euthanized at either 7 or 21 d post-wean.
Luminal contents and mucosal scrapings were collected from the pars
esophagea, fundus, jejunum, ileum, proximal colon and distal colon
for genomic DNA isolation. The variable region 3 (V3) of 16S rDNA
was amplified by PCR and denaturing gradient gel electrophoresis
(DGGE) was utilized to generate microbial profiles. An evaluation
of the PCR-DGGE band numbers, with each band representing one
or more microbial species, indicated there was a stronger effect of
carbadox at 7 d post-wean seen as an increase (P<0.05) in the number
of bands in the luminal contents of the proximal segments of the
gastrointestinal tract. At 21 d post-wean, MOS had an opposite effect of
decreasing (P<0.05) the number of bands in both the luminal contents
and mucosa throughout the gastrointestinal tract. At both 7 and 21
d post-wean, the Sorenson’s pairwise similarity coefficients (Cy),
a measure of microbial diversity among samples according to PCR-
DGGE banding patterns, revealed there was more similarity (P<0.05)
in the gastrointestinal microbiota of pigs within compared to between
diets indicating treatment-dependent alterations. Gastrointestinal
microbiota analysis revealed that carbadox, in the absence or presence
of MOS, made pigs more similar (higher C;) to each other during the
first 7 d post-wean. This same effect was not seen at 21 d post-wean,
in that pigs fed MOS, in the absence or presence of carbadox, were
more similar (higher C,) to each other. These observations suggest
that both MOS and carbadox alter microbiota in the gastrointestinal
tract of young pigs.

Key Words: Pigs, Gastrointestinal microbiota, 16S rDNA PCR-
DGGE
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M118 Evaluation of three mannanoligosacchride products in
swine nursery diets. H. Yang!, T. Shipp*?, J. Less’, T. Radke!, and
M. Cecaval, 'ADM Animal Nutrition, Quincy, IL, >2ADM Animal
Health and Nutrition, Quincy, IL, >ADM Specialty Feed Ingredients,
Decatur, IL.

Two 42-d studies were conducted to evaluate the effect of three
mannanoligosacchride (MOS) products on nursery pig performance.
Weanling pigs (n=180; BW=3.93 + 0.20 kg in Expl and n=150;
BW=4.66 + 0.20 kg in Exp2) were blocked by initial BW to one of
five dietary treatments (trt), with six pens per trt and five or six pigs
per pen. Expl trts were: control (NC; no MOS); NC + commercial
MOS (PC); and 0.2, 0.4, or 0.8% of test MOS (CitriStim). PC diets
contained 0.2, 0.2, 0.1 and 0.1% commercial MOS for phase (P) 1-4,
respectively. Exp2 trts were: control (C; no MOS); C+0.2 or 0.4%
drum-dried MOS (DDM); and C+ either 0.2% spray-dried test MOS
(CitriStim; CS) for all P (CS1) or 0.2, 0.2, 0.1 and 0.1% CS for P1-4,
respectively (CS2). ADG, ADFI and G:F were measured at end of
each P (d 7, 14, 28, and 42). Feeds were pelleted in P1 & P2 and meal
thereafter, and all diets changed with phase. Expl ADG, ADFI and
G:F were similar for NC and PC (P > 0.13). Increasing test MOS from
0.0 to 0.8% did not affect ADG or ADFI (data not shown; P > 0.13),
but tended to cubically affect G:F (0.636, 0.648, 0.630, 0.636; P =
0.13), suggesting 0.2% test MOS as the optimal inclusion level. In
Exp2, increasing DDM from 0.0 to 0.4% did not affect ADG or ADFI
(P > 0.10), but tended to improve G:F (quadratic effect; P = 0.09).
Statistical contrasts revealed that the mean ADG and ADFI (P < 0.01)
and G:F (P = 0.09) of the pigs fed CS1 and CS2 were greater than for
pigs fed no MOS, and were 1.69 kg heavier at the end of the study. In
summary, test MOS improved performance of nursery pigs.

Table 1.

Exp2 CS P value
Con DDM CS1 CS2 DDM Con

% MOS 00 02 04 2/2/2/2 2/2/1/1 SE Lin Quad vCS

ADG, g

(d0to42) 438 452 448 470 473 8 0.37 037 0.003

ADFI, g

(d0to42) 592 604 606 630 630 11 036 0.72 0.010

G:F

(d0to42) 0.740 0.749 0.740 0.747 0.751 0.004 0.99 0.09 0.093

End Weight,

kg 22.89 23.59 23.46 24.47 24.68 0.38 030 038 0.002

Key Words: Pigs, Mannanoligosacchride, DFM

M119 Growth performance of nursery pigs fed different cereal

grains on a commercial farm. V. G. Perez-Mendoza*!, M. U.
Steidinger?, G. R. Hollis', and J. E. Pettigrew', ! University of Illinois,
Urbana-Champaign, >Swine Nutrition Services Inc, Anchor; IL.

Variation among cereal grains in carbohydrate composition may
affect bacterial populations in the gut, which may in turn alter growth
performance and resistance to enteric infection. This experiment was
conducted on a commercial farm to test whether corn, barley, rolled
oats, or rice as the main energy source in the diet for newly weaned
pigs affects growth performance. The experiment was a RCBD; pigs
were blocked by weight and room (3 wt categories and 4 rooms). Pens
were experimental units with 21 pigs 20 d old; gender distribution
always was equal within blocks. There were 12 replicates per treatment,
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a total of 1008 pigs. There was a 4-stage feeding program with
decreasing diet complexity: 1, 1, 2 and 2 wk per phase. Calculated ME
value for all phases was 3.5 Mcal/kg; SID Lys was per phase: 1.45%,
1.45%, 1.30%, and 1.15%. Amounts of soybean meal and soybean oil
were varied to meet the ME and SID Lys targets. Diets for phases 1
and 2 were in mini-pellet form; those for phases 3 and 4 were in meal
form. The rice diets were low in fat and difficult to pellet, and may
have been heat-damaged. During the first week pigs fed corn or rolled
oats ate more and grew faster (Table). Over the 6-wk period, pigs fed
rice or corn grew fastest. Gain:Feed ratio was not different among
treatments (P>0.20). Pigs removed, including mortality, was lowest
(3.6%) for barley and rice. These results show significant differences
among dietary cereals, with rice and corn supporting the fastest growth
under these conditions.

Table 1. Growth performance of nursery pigs fed different cereal
grains

Corn Barley Rolled oats Rice SEM
ADG, wk 1, g 1247 102.1° 116.52 98.2° 5.0
ADFI,wk 1, g 145.52 126.7° 13942 1202° 4.1
ADG, overall, g 330.5%  307.0¢ 322.7° 336.72 4.6
ADFI, overall, g 49522  462.0° 488.62 503.6 2 7.9
Pig removals, % 7.1 3.6° 832 3.6° 1.5

abc Means within a row without a common superscript differ (P
<0.05)

Key Words: Cereals, Weaned pig, Growth performance

M120 Glycemic index in young pigs fed rice or corn either
raw or cooked. B. Vicente, D. G. Valencia, J. M. Gonzalez, D.
Menoyo, R. Lazaro, and G. G. Mateos*, Universidad Politécnica
de Madrid, Spain.

The glycemic index (GI) is useful to rank carbohydrates in humans
according to their postprandial blood glucose responses. A low GI of a
meal indicates a high level of satiety. Starch structure, heat processing
of the cereal (HP), and degree of starch gelatinization (SG) have been
shown to affect GI values of cereals in humans but no data is available
for pigs. We conducted a trial to study the influence of cereal source,
HP of the cereal, and degree of SG of rice on the GI in young pigs.
There were four experimental diets and seven replicates (individual
pig) per diet. The control diet was a complex diet that included fish
meal, soybean meal, and 50% raw corn. The experimental diets were
similar to the control diet but the raw corn was substituted by HP corn,
raw rice, or HP rice. The percentage of SG was 15% for raw corn,
83.6% for HP corn, 15% for raw rice, and 63.7% for HP rice. Predicted
GI of the experimental diets was determined using the International
Tables of GI values (2002) and was higher for piglets fed rice than
for piglets fed corn. Also, the predicted GI of the cereals increased
with HP. The GI was determined in vivo at 33 d and 49 d of age using
glucose as reference food. Piglets were fasted for 12 h and then, they
were fed their experimental meals that contained approximately 50g
of available carbohydrates. Pigs were sampled (capillary blood) at 0,
20, 60, 120, and 180 min after feeding to obtain the glucose curves.
The GI was calculated by expressing the incremental blood glucose
area in the test sample as a percentage of the corresponding area from
a reference standard food. GI was higher for pigs fed rice than for pigs
fed corn (48.1 vs. 43.3%; P<0.001). Heat processing of the cereal
also increases GI values (51.2 vs. 40.2%; P<0.001). Results of this
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study indicate that rice feeding increases the GI with respect to corn
feeding and that HP of the cereal also increases the GI. These data
might explain, at least in a part, the increase in feed intake observed
when rice is fed to piglets in substitution of corn.

Key Words: Rice, Glycemic index, Starch gelatinization

M121 Development of a model to determine preferences for feed
ingredients in young pigs. E. van Heugten*!, K. Ange-van Heugten!,
W. Zhang!, and E. Roura?, 'North Carolina State University, Raleigh,
2Lucta SA, Barcelona, Spain.

The objective of this study was to develop a model in young pigs to
evaluate preferences for feed ingredients. Twenty-two pigs (BW = 8.33
+ 0.10 kg) were adjusted to solid feed (corn-soybean meal based) for
21 d and subsequently housed one pig per pen. Each pen contained
two identical feeders, positioned side-by-side. During the first four d,
pigs were offered one of two complete diets with either corn or rice as
the major grain source (60% of the diet) in both feeders. Diets were
identical with the exception of grain source and grains were ground
through the same screen. Thus, pigs were not offered a choice and
this period served to determine potential side preferences (i.e., the left
versus the right feeder) and to determine whether previous exposure to
grains had an effect on subsequent preference when offered a choice.
Following this initial period, pigs were offered the rice-based diet
(Rice) in one feeder and the corn-based diet (Corn) in the other feeder.
Pigs were allowed to consume feed freely from either feeder for 72
h and feed disappearance was measured every 24 h. Pigs consumed
249 g/d from the left feeder and 329 g/d from the right feeder (P =
0.22) during the four-day period when no choice was offered. Total
consumption of Rice (556 g/d) was not different (P = 0.34) from Corn
(600 g/d) during the pretest period. When offered a choice, pigs clearly
preferred Rice compared to Corn on d 1 (489 vs. 248 g/d; P = 0.02),
d 2 (589 vs. 155 g/d; P < 0.001), d 3 (680 vs. 132 g/d; P < 0.001),
and overall (586 vs. 178 g/d; P < 0.001). Preference was impacted by
prior exposure only on d 1 (P = 0.02). Pigs previously exposed to Corn
highly preferred Rice (623 vs. 159 g/d; P <0.001), but pigs previously
exposed to Rice did not demonstrate a preference (336 vs. 355 g/d;
P = 0.75). Results of this study demonstrate that prior exposure will
impact preferences briefly and that two d is adequate for determining
preferences for ingredients and flavors in future studies.

Key Words: Pigs, Preference, Feedstufts

M122 Effects of diet type and an artificial high intensity sweetener
(SUCRAM®) on weaned piglet performances. P. Schlegel*! and
R. Hall?, 'Pancosma S.A., Le Grand-Saconnex, Geneva, Switzerland,
2Coopemtive Research Farms, Richmond, VA.

Three hundred sixty crossbred (PIC; Cambrough 22 X 337 and Primer
combination) 18-d old weaned piglets, were blocked on the basis
of initial BW and gender and allotted to 36 pens in a randomized
complete-block design. The 2x3 factorial arranged treatments consisted
of three types of diets (iso-energetic, iso-lysine iso-vitamin and iso-
mineral) varying in their formulation complexity for feeding phase 1
(d0to11)and 2 (d 11 to 25) and in the inclusion or not of a sweetener
SUC (SUCRAM®; Pancosma S.A.) for feeding phases 1 through
3 (d 0 to 46). Diet complexity (High, Medium, Low) was varied
by modifying levels of dried whey, cheese by-products, fish meal,
spray-dried porcine plasma and dried red blood cells. Medium was
considered as representative to common U.S. nursery formulations.
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SUC was included in phases 1 to 3 at 500, 250 and 130 g/ton FM
respectively. All diets were fed ad-libitum. Diet complexity effect:
ADFI and ADG were increased (p<0.001) using High compared to
Medium and Low during phase 1, 2 and overall (769 vs. 690 and
710 g/d, respectively for overall ADFI and 540 vs. 486 and 501 g/d
respectively for overall ADG). SUC effect: ADFI and ADG were
increased (p<0.05) using SUC during phase 2 (ADFI by + 7.6% and
ADG by + 8.9%), 3 (ADFI by +4.2% and ADG by + 6.1%) and overall
(ADFI by + 3.7% and ADG by + 5.5%). Overall FCR was improved
(p<0.01) using SUC by -1.6% (1.429 vs. 1.406). Diet complexity*SUC
effect: No interactions (p>0.05) between the two factors were observed
for ADFI, ADG or FCR during any feeding phase nor overall. Finally,
the improved ADFI and ADG of High and SUC were independent from
each other. Sweetening the piglet diets with SUCRAM® permitted
to improve feed intake, weight gain and feed conversion ratio for the
whole post-weaning period.

Key Words: Piglet, Sweetener, Diet

M123 Adding a milky flavor in drinking water and an enhanced
milky flavor in feed improves piglet growth compared to the use of
no flavor or a sweetener. E. Roura*!, J. Coma?, and D. Torrallardona?,
"Lucta SA, Barcelona, Spain, *Vall Companys, Lleida, Spain, 3IRTA,
Centre Mas Bové, Reus, Spain.

The effects of adding a high intensity sweetener (HIS) to feed and of
the combination of adding a milky flavor (MF) in drinking water and
in feed on the performance of weanling pigs were investigated. One
hundred and twenty newly weaned 26 d-old pigs (Landrace x Pietrain)
in 24 pens of 5 animals each were used. The animals were offered
free access to 4 experimental diets consisting of a basal diet (T-1) and
the same diet with three different flavour preparations: HIS (T-2), MF
(T-3) and the same MF enhanced with an orosensorial supplement
(T-4). The composition of the basal diet changed from a pre-starter to
a starter specification on day 13 of trial. Additionally, the animals from
each experimental treatment had free access to different water supplies
that in the case of treatments T-3 and T-4 contained the same MF up
to d 22 of trial. For the first 4 d after weaning the animals on T-4 had
a higher (P<0.05) ADFI than those on T-2 (90 vs 41 g/d). For the
whole pre-starter phase, the animals on T-3 and T-4 also had a better
(P<0.05) G:F ratio than those on T-2 (0.484 and 0.532 vs 0.303 g/g,
respectively). During the starter phase, the animals on T-2 and T-4 had
a higher (P<0.05) ADFI than those on T-3 (698 and 682 vs 586 g/d,
respectively). Overall the 28 day trial, the animals on T-4 had a higher
(P<0.05) ADFI than those on T-3 (463 vs. 394 g/d) while T-1 and T-2
were intermediate (435 and 449 g/d). Final average body weights at the
end of the trial were 17.43, 16.79, 16.65 and 16.06 kg for animals on
T-4, T-2, T-1 and T-3 respectively. It is concluded that, treatment with
a HIS may reduce ADFI during the pre-starter phase. The addition
of a milky flavour in the drinking water after weaning together with
an enhanced milky flavour in the feed improved ADFI and G:F in the
pre-starter phase as well as ADFI in the overall experiment resulting
in apparently heavier piglets.

Key Words: Feed and water intake, Piglet weaning, Flavor
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M124 The use of an enhanced milky flavor but not of standard
flavors in feed improves growth of pigs at weaning compared to a
non-flavored control feed. E. Roura*!, L. Levrouw?, D. Sola-Oriol?,
and D. Torrallardona?, ' Lucta SA, Barcelona, Spain, >2DSM, Nutritional
Products NV, Belgium, 3IRTA, Centre Mas Bové, Reus, Spain.

The effect of adding an enhanced milky flavor to a post-weaning
feeding program combined with a standard milky flavor in drinking
water on piglet performance was investigated. Ninety-six newly
weaned 26 d-old pigs (Landrace x Pietrain), in 24 pens of 4 animals
each, were used. The animals were offered free access to 4 diets
consisting of a basal diet (T-1) and the same diet with three different
flavor preparations: red fruit (T-2), standard milky (T-3) and milky flavor
enhanced with an orosensorial supplement (T-4). The composition of
the basal diet changed from a pre-starter to a starter formula at d 13 of
trial. Additionally, the animals from each experimental treatment had
free access to different water supplies that in the case of treatments T-3
and T-4 contained a milky flavour for the first 13 d of trial. During
the pre-starter phase, the animals on T-4 grew faster (P<0.05) than those
on T-1 and T-2 (145 vs. 104 and 97 g/d, respectively) although
not significantly different from T-3 (108 g/d). Despite not being
significantly different (P>0.05), the animals on T-4 maintained the
highest ADG during the starter phase and throughout the whole
experimental period. Thus, at the end of the trial (28 d), piglets on T-4
achieved an ADG of 300 g/d, which was 10.7%, 17.6% and 12.3%
higher than T-1, T-2 and T-3, respectively. It is concluded that the
addition of a milky flavour in the drinking water after weaning
together with a milky enhanced flavour in the pre-starter and starter
feeds improves performance of weanling pigs. The enhancement of
a standard milky flavor with an orosensorial supplement was highly
effective particularly during the pre-starter phase.

Key Words: Feed and water intake, Piglet weaning, Flavor

M125 Effects of dietary delta-aminolevulinic acid and chitooligosac-
charide on growth performance, nutrient digestibility and
hematological characteristics in weanling pigs. Y. J. Chen*!, B. J.
Min!, J. H. Cho!, H. J. Kim!, J. S. Yoo!, J. D. Kim?, D. K. Kang!, H.
R. Kim?, and 1. H. Kim!, !Dankook University, Cheonan, Chungnam,
Korea, *Pukyong, Busan, Korea, 3CJ Feed Co., Incheon, Korea.

The influence of feeding delta-aminolevulinic acid (ALA) and
chitooligosaccharide (COS) on growth performance, nutrient
digestibility and hematological characteristics in weanling pigs was
investigated in a 5 wk experiment. A total of 105 pigs (BW 0f4.94+0.73
kg) were allotted to seven dietary treatments in three replications (five
pigs per pen) in a randomized complete block design. Pigs were fed
diets in two phases corresponding to wk 0-2 and 3-5 with all nutrients
met or exceeded NRC (1998) recommendations. Seven experimental
diets were formulated as follow: 1) NC (Control diet), 2) PC (NC +
antibiotic 0.1%; Chlortetracycline+Sulfathiazole+Penicillin), 3) ALA
(NC + ALA 3 ppm), 4) COS (NC + COS 0.1%), 5) AC1 (NC + ALA
1 ppm and COS 0.1%), 6) AC2 (NC + ALA 3 ppm and COS 0.3%)
and 7) AC3 (NC + ALA 5 ppm and COS 0.5%). Feed and water were
provided ad libitum during all experimental period. No effects were
observed in ADG and ADFI during wk 0-2, 3-5 and all experimental
periods (P>0.05). The G:F was improved in ALA and AC3 treatments
compared with NC and AC1 treatments over the entire experimental
period (P<0.05). DM digestibility was higher in AC3 treatment than
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NC and AC1 treatments (P<0.05). N digestibility was higher in both PC
and AC3 treatments compared with NC and AC1 treatments (P<0.05).
The RBC count was increased in ALA treatment compared with
NC treatments (P<0.05). Hemoglobin in AC2 treatment was higher
than NC treatment (P<0.05). Lymphocyte, WBC, IgG and total iron
binding capacity were not affected among all treatments (P<0.05). The
reduction of total protein was higher in NC treatment than PC, ALA,
COS and AC3 treatments (P<0.05). Iron concentration was higher in
ALA and all of the AC treatments than NC treatment (P<0.05). In
conclusion, supplementation of 3 ppm ALA or 5 ppm ALA with 0.5%
COS may have beneficial effects on weanling pig.

Key Words: Delta-Aminolevulinic acid, Chitooligosaccharide,
Weanling pigs

M126 Dietary supplementation with the Chinese herb improves
growth performance and tissue integrity in weanling piglets. F.
G. Yin!, X. F. Kong!, Y. L. Yin*!, H. J. Liu!, Y. P. Liao!, and G. Y.
Wu'2, Unstitute of Subtropical Agriculture, The Chinese Academy
of Sciences, Changsha, Hunan, PR. China, *Texas A&M University,
College Station.

The experiment was conducted to determine the effects of dietary
supplementation with the Chinese herb on growth performance,
diarrhea incidents, serum biochemical parameters, and tissue integrity
in weanling piglets. Sixty pigs were weaned at 21 days of age, housed
individually and assigned randomly into one of three treatment groups
(20 pigs/group), representing the corn- and soybean meal-based diets

supplemented with 0 (control) or 0.2% Chinese herb or 0.02% Colistin
(an antibiotic). The genus and species of the herbs used in the study
were Astragalus membranaceus (Fisch.) Bge.var.mongholicus (Bge)
hsiao; Acanthopanax senticosus (Rupr. Et Maxim) Harms, Codonopsis
pilosula (Franch.) Nann.; Crataegus pinnatifida Bge.; and Salvia
miltiorrhiza Bge. Pigs had free access to diets and drinking water. Feed
intake and BW were measured weekly. Blood samples were obtained
randomly from 5 piglets of each treatment group at wks 1, 2, 3, and 4
post-weaning. Results indicated that dietary supplementation with the
Chinese herb for 4 wks increased (P < 0.05) ADG by 18.8% (432.1 vs
363.8 g), did not affect (P > 0.05) F:G (1.57 vs 1.62), and reduced (P
< 0.05) diarrhea incidence by 40% in piglets, when compared with the
control group. Dietary supplementation with Colistin did not affect
(P > 0.05) ADG (385.9 vs 363.8 g)and had no effect (P > 0.05) on
F:G (1.67 vs 1.62). At wk 1, serum concentrations of triglycerides
in the herb-supplemented piglets were lower (P < 0.05) than those
in the control group. At wk 2, the activity of serum creatine kinase
(an indicator of tissue integrity) was lower (P < 0.05) in the herb-
supplemented piglets in comparison with the other two groups. At wk
4, the activity of stomach amylase in the herb-supplemented piglets was
higher (P <0.05) than in the control and Colistin-supplemented piglets.
These findings suggest that the Chinese herbal formula is a highly
effective and safe feed additive for improving growth performance,
preventing diarrhea, and protecting tissue integrity in weanling
piglets. Supported by funds from the Chinese Academy of Sciences
and China NSF.

Key Words: Growth performance, Chinese herb, Pigs

Physiology and Endocrinology: Estrous Synchronization

M127 Post-Al interventions in lactating dairy cattle. I. Ovarian

responses to GnRH, hCG, and exogenous progesterone (CIDR).
J. S. Stevenson*, D. E. Tenhouse, M. A. Portaluppi, and A. Lloyd,
Kansas State University, Manhattan.

We hypothesized that increasing concentrations of progesterone (P4)
after Al would increase fertility. Our objective was to assess changes
in ovarian structures and ovulation rate in response to GnRH, hCG, or
exogenous progesterone (CIDR insert) beginning 4 to 8 d after Al (d
0) and again 7 d later (d 7). Blood was collected from 749 cows in 3
herds on d 0 and 7. Ovaries of 161 cows were scanned for the presence
of early diestrous corpus luteum (CL). Once confirmed, cows were
assigned randomly to serve as controls (CON) or receive a CIDR insert
for 7 d, 100 ug of GnRH, or 3,300 IU of hCG. Ovarian structures
were scanned and mapped before treatment and on d 7. More (P <
0.01) cows were induced to ovulate in response to GnRH and hCG.
Diameter of follicles that ovulated did not differ (13.8 +0.5; n=70 vs.
12.7 £ 0.4; n = 78), respectively, for GnRH and hCG cows. Compared
with CON, cows treated with GnRH or hCG had fewer (P < 0.01)
follicles = 5 mm on d 7 than d 0, more (P < 0.01) induced CL (d 7),
and more (P < 0.01) total CL (d 7), but serum P4 was only increased
(P < 0.01) after hCG. Largest follicle diameter on d 7 were less (P <
0.05) after GnRH and hCG, but total follicular volume on d 7 (data not
shown) was reduced (P < 0.05) by GnRH, hCG, and CIDR compared
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with CON. Volume of the original luteal structures were increased (P
< 0.05) by hCG, but tended (P = 0.07) to be reduced by CIDR and
GnRH compared with CON. Total CL volume was increased (P <
0.05) by hCG, but reduced (P < 0.05) by CIDR compared with CON.
We concluded that GnRH and hCG effectively induced ovulation,
increased number of CL (not total CL volume after GnRH), but only
increased serum P4 in hCG-treated cows.

Table 1.

Trait CON CIDR GnRH hCG

Ind. ov., % 4.9 (41) 4.9 (41) 60** (40) 77.5%* (40)

Ind. CL/cow (d 7), no. 0.1£0.1 0.1£0.1(41)  0.7%=0.1 L1*£0.1
@1 1) (40) @1

Incr. P4 (d 0-7), ng/mL 25402 22402 23402 37%402
(190) (179) (193) (187)

Change in orig.

CL vol., mm? 3131£619 13507662 14467 £ 652 4766* + 640

(55 (50) (50) (52)

Follicle diam. (d 7), mm 143407 132+08 1.6+ 0.8 11.0%* £0.7
@1 (40) (36) (3%)

Total CLvol. (d 7), mm® 12,298 + 1106  8,008**+ 1101 12,373+ 1117  18,410%* + 1108
@1 1) (40) (40)

Different (*P =0.07; *P < 0.05; **P < 0.01) from control.

Key Words: hCG, GnRH, Luteal capacity
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M128 Post-Al interventions in lactating dairy dattle. II. Conception
rates and pregnancy survival in response to GnRH, hCG, and
exogenous progesterone (CIDR). J. S. Stevenson*!, D. E. Tenhouse',
M. A. Portaluppi', D. R. Eborn!, S. Kacuba?, and J. M. DeJarnette?,
'Kansas State University, Manhattan, *Select Sires, Plain City, OH.

We hypothesized that increasing concentrations of progesterone in
the early luteal phase after Al will increase conception rates and
pregnancy survival in lactating dairy cows. Holstein cows in 5 herds
were assigned randomly on d 5 to 8 after Al to serve as controls or to
receive either an i.m. injection of 100 pg of GnRH, 3300 IU of hCG,
or a CIDR insert for 7 d. Conception rates (CR; 30-42 d after AI) and
pregnancy survival (44-73 d after AI) were assessed by ultrasonography
in 2 herds and by palpation per rectum in 3 herds. Tendencies for
interactions of treatment X herd (P < 0.11) and treatment X lactation
group (P = 0.08), but no 3-way interactions were detected. Treatment
with hCG increased (P < 0.05) CR in second-lactation cows (see
Table). The CIDR and hCG tended to (P < 0.10) or increased (P < 0.05)
CR in 2 herds, whereas the CIDR decreased CR in herd 4. Pregnancy
survival [controls (97.3%), CIDR (93.1%), GnRH (92.1%), and hCG
(95.7%)] was reduced (P < 0.05) by GnRH compared with controls.
We concluded that post-insemination treatment with the CIDR or hCG
tended to increase CR, but only in some herds. Treatment with hCG
increased CR in second-lactation cows.

Table 1. Conception Rates

Herd Control CIDR GnRH hCG

1 31.0 (41) 47.37 (41) 31.1 (40) 36.4 (39)

2 26.9 (158) 32.0(158)  29.6(159) 3531 (158)
3 24.8(143)  383*(162) 29.2(153) 35.8*(153)
4 33.3(206)  23.0%(204) 29.4(209)  33.3(209)
5 25.7 (164) 23.0(150)  21.1(163)  27.1(165)
Lactation group

First 32.7 (247) 34.4(254)  35.7(250)  32.6(253)
First 32.7(247) 344 (254)  35.7(250)  32.6(253)
First 32.7(247) 344 (254)  35.7(250)  32.6(253)
First 32.7(247) 344 (254)  35.7(250)  32.6(253)
First 32.7 (247) 344 (254)  35.7(250)  32.6(253)
Second 25.5(206) 33.2(204)  26.7(212)  39.1* (212)

Different from control (*P < 0.05; P < 0.10) by Chi-Square.

Key Words: Conception rate, Pregnancy survival, Progesterone

M129 Induction of cyclicity in postpartum anestrous beef cows
using progesterone, GnRH and estradiol cypionate (ECP). J.
Wheaton*! and G. Lamb?, 'University of Minnesota, St. Paul,
2University of Minnesota, Grand Rapids.

The objective of the study was to determine whether treatment of
postpartum multiparous and primiparous anestrous Angus beef cows
with a CIDR and PGF,,, with and without the addition of GnRH or
ECP at the time of CIDR insertion, is effective in stimulating cyclicity.
Lactating primiparous (n =47, 2 yr of age, 495 + 6 kg) and multiparous
(n="76, 23 yr of age, 553 + 9 kg) cows were assigned by calving date
to four treatment groups: 1) PGF,, (n = 30), 2) CIDR-PGF,,, (n = 30),
3) GnRH-CIDR-PGF,,, (n = 33), and 4) ECP-CIDR-PGF,,, (n = 27).
CIDR were in place from d -7 to 0. GnRH (100 ug) or ECP (2 mg)
were administered sc on d -7, and 25 mg PGF,.. was given on d 0. Day
0 averaged 38 d postpartum. Blood samples were collected on days
-19,-9, 0, 5, 9, 12, 16, 19, 23, 26 and 30 for progesterone analysis.
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Pretreatment luteal activity was detected in 26% of primiparous and
14% of multiparous cows. Progesterone levels on day 0 were greater
(P <0.001) in primiparous (3.2 £ 0.3 ng/mL) than multiparous (2.0
+ 0.2 ng/mL) cows. Following CIDR withdrawal, progesterone levels
from day 5 to 30 were used to categorize response profiles as either 1)
treatment-induced cyclicity, 2) continued anestrus, or 3) spontaneous
ovulation and subsequent formation of a CL. Incidence of treatment-
induced cyclicity was influenced by treatment and parity. Percentages
of cyclic cows were greater in the three CIDR-treated groups (P =
0.002) than in the PGF,,, group (53 and 0%, respectively). Percentages
of cyclic cows in the CIDR-PGF,,, GnRH-CIDR-PGF,, and ECP-
PGF,, groups were 54, 56 and 50%, respectively. Incidence of
treatment-induced cyclicity was greater (P = 0.01) in primiparous
(75%) than multiparous (41%) cows. Treatment of early postpartum
anestrous primiparous and multiparous beef cows with CIDR-PGF,,,
provides an approach to increase the percentage of cows that have
reinitiated estrous cycles by the start of the breeding season. Findings
indicate that the cyclicity response rate is influenced more by
management conditions than by parity.

Key Words: Beef Cows, Postpartum Anestrus, CIDR

M130 Effects of feeding palm oil fatty acids on milk production
and composition and follicle size in early lactating cows. A. Heravi
Moussavi* and M. Danesh Mesgaran, Center ofFerdowsi University
of Mashhad, Mashhad, Iran.

The study was designed to test the effects of dietary fatty supplementa-
tion on milk production and composition, dry matter intake (DMI),
and size of dominant follicle in early lactating cows. From d 5 to
50 postpartum, sixteen cows were used and fed isonitrogenous diets
containing 0 (n = §8) and 2% (n = 8) palm oil fatty acid. Milk production
and composition, DMI, body weight, and body condition score were
analyzed using the MIXED model for a completely randomized design
with repeated measures. The model included treatment, parity (2nd or
3rd to 5th), time and the interactions. For analysis of milk production
the previous 305 d milk yield was used as the covariate. Dry matter
intake (22.58 and 21.82 + 0.22 kg/d, respectively) was significantly
reduced by the supplementation (P < 0.05). Cows fed palm oil fatty
acids produced more milk than the control (P <0.05; 37.54 and 40.93 +
1.01 kg/d, respectively). The interaction between parity and treatment
was significant (P < 0.05) and 2nd lactation cows produced more
milk than the older in the supplemented group. Milk fat and lactose
percentages and also milk constitute yields were not affected by
diet but milk protein percentage (3.25 and 3.09 £ 0.05, respectively)
was significantly reduced by the supplementation (P < 0.05). Body
condition score and body weight changes were similar between the
groups. At day 43 postpartum, cows were induced to a synchronized
ovulatory cycle with an i.m. injection of 100 pug of GnRH followed
after 7 days by i.m. administration of 30 mg of PGF2o and a second
injection of GnRH 48 h later. The size of dominant follicle after a
synchronized ovulatory cycle was analyzed using the GLM model for
a completely randomized design. Follicle size on the day preceding
synchronized ovulation (day of second GnRH) was not affected by
diet (14.37 and 14.43 + 0.91 mm, respectively). Results from this
experiment demonstrate the improvement in milk production in early
lactation cows when feeding palm oil fatty acids.

Key Words: Cow, Palm oil, Follicle size
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M131 Effect of timing of the second GnRH injection of a timed Al
protocol on fertility of lactating holstein cows after first postpartum
and Resynch Al services. R. A. Sterry*!, P. W. Jardon?, B. Ryzebol?,
and P. M. Fricke!, 'University of Wisconsin, Madison, >West Central,
Ralston, IA, 3Ryzebol Dairy, Bailey, MI.

Lactating Holstein cows (n=810) were assigned to one of two Ovsynch
protocols with either a 48 or 72 h interval between PGF,, (PG) and
the second GnRH (G) injection. Cows not previously inseminated
received their first postpartum timed Al (TAI) after presynchronization
(Presynch) using two doses of PG (25mg) administered 14 days
apart, with the second PG injection 14 d before initiation of Ovsynch.
Previously inseminated cows received their second or greater TAI
(Resynch) using Ovsynch. Approximately half of the cows received
Ovsynch using PG and G (100 mg) as follows: (G, d 0; PG, d 7;
G+TAlI, d 9; Cosynch-48), whereas the remainder received Ovsynch
using a 72 h interval between PG and the second G injection as follows:
(G, d 0; PG, d 7; G+TAI d 10; Cosynch-72). Cows were randomized
to treatment based on breeding pen, with treatments alternated weekly
among four pens. No effect of pen, week, or pen by week interaction
was detected. Pregnancy diagnosis was conducted using transrectal
palpation at 40.0+£0.1 d after TAI. Pregnancy rate per AI (PR/AI)
did not differ statistically and was 34% for Presynch and 29% for
Resynch, and 29% for Cosynch-48 and 33% for Cosynch-72. There
was a tendency (P = 0.11) for Presynch cows receiving Cosynch-72
(n=203) to have a greater PR/AI than cows receiving Cosynch-48
(n=146) (37 vs. 29 %); however, the interval between PG and G during
Ovsynch did not affect PR/AI for Resynch cows, (Cosynch-48 =
28%, n=236; Cosynch-72 = 29%, n=225). Sex ratio of calves (n=153)
resulting from Cosynch-48 and Cosynch-72 breedings did not differ
(48 vs. 43% female, respectively). In summary, Cosynch-72 tended to
improve PR/AI for Presynch cows by 8 percentage points, or 22% but
did not affect Resynch cows. Thus, extending the interval between
PG and the second G injection of Ovsynch by 24 h did not affect
PR/AI and may offer more flexibility for implementing a systematic
synchronization program.

Key Words: Presynch, Resynch, Ovsynch

M132 Characterization of follicular dynamics, timing of estrus,
and response to GnRH and PG in replacement beef heifers after
presynchronization with a 14-day CIDR. D. J. Schafer*, D. C.
Busch, M. F. Smith, and D. J. Patterson, University of Missouri,
Columbia.

The experiment was desgined to characterize response after treatment
with a 14-d CIDR insert (1.38 g progesterone) followed by GnRH
(100 pg Cystorelin) and PG (25 mg Lutalyse) in 79 Angus crossbred
heifers. Fifty-three heifers were pubertal (P) and 26 were prepubertal
(PP) based on two blood samples for progesterone collected 10 d and
1 d prior to treatment. Mean ages and weights of the P and PP heifers
were 405 and 411 d, and 382 and 386 kg, respectively. CIDRs were
inserted in all heifers on the same day for 14 d, GnRH was injected on
d 23, and PG on d 30. Estrus detection was performed continuously
after CIDR removal using HeatWatch®. Sixty-nine heifers exhibited
estrus (47 P, 22 PP) after CIDR removal. There was no difference (P >
0.05) in the interval to estrus after CIDR removal for P and PP heifers
[50.0 £27.3 h (P), and 48.1 + 28.3 h (PP), respectively]. Comparisons
of follicular dynamics were made on the basis of the day of the estrous
cycle that heifers were on at the time GnRH was administered based
on the day estrus was expressed after CIDR removal. There was a
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significant effect (P < 0.05) of day of the estrous cycle on mean follicle
diameter at GnRH. Response to GnRH was highest among heifers with
dominant follicles > 10.0 mm (64/71, 90%) and lower among heifers
with follicles < 10 mm (4/8, 44%). Mean follicle diameter was = 10.0
mm among heifers that were on d 5, 6, 7 or 8 of the estrous cycle at
GnRH. Concentrations of progesterone in serum at PG were higher
(P < 0.05) among P versus PP heifers [7.9 (P) and 6.9 ng/ml (PP),
respectively]. Estrous response after PG did not differ among P and
PP heifers and peaked between 48 and 60 h. This study provides a
descriptive comparison of response to presynchronization with a CIDR
prior to GnRH and PG in P and PP beef heifers. Future studies are
required comparing long- and short-term CIDR-based protocols to
establish the merit of presynchronization among mixed populations
of P and PP beef heifers.

This research was supported by USDA-NRI grant 2005-55203-15750.

Key Words: Progestin, Estrus synchronization, Beef heifer

M133 Factors affecting synchronization and conception rate (CR)
after the Ovsynch protocol in lactating dairy cows. K. N. Galvao*
and J. E. P. Santos, University of California Davis, Tulare.

Objectives were to evaluate risk factors affecting responses and CR
to an ovulation synchronization protocol in lactating cows. Holstein
cows, n=474, had their ovulation synchronized using the Ovsynch (d 0,
100 pg of GnRH1; d 7, 25 mg of PGF2a; d 9, 100 pug of GnRH2) and
103 cows were inseminated 12 h after GnRH2 and had the pregnancy
diagnosed 42 d later. Information on parity, d in milk at GaRH1, BCS
(1 to 5), milk yield, heat stress, presynchronization with 2 PGF2a 14
d apart, and the use of a CIDR insert from GnRH1 to PGF2a were
collected for all cows. Ovaries were scanned by ultrasonogrphy at
every injection of the Ovsynch, and at 2, and 5 d after GnRH2 to access
ovulation after GnRH1 and GnRH2 and CL regression. Overall, 49.8,
9.5,2.1,81.9,9.0,91.51, and 36.9% of the cows ovulated after GnRH]1,
double ovulated after GnRH1, ovulated before GnRH2, ovulated after
GnRH2, double ovulated after GnRH2, regressed the CL 96 h after
the PGF2a, and conceived, respectively. Ovulation after GnRH1 was
higher (P<0.01) for cows with follicles > 12 mm (54.4 vs 8.5%) and
for cows not having a CL at the time of GnRH1 (65.4 vs 44.0%).
Double ovulation after GnRH1 was not affected by any of the variables
evaluated. Ovulation before GnRH2 was higher (P<0.05) for cows
that did not ovulate after GnRH1 (3.9 vs 0.4%) and for cows with
premature CL regression (CL=17mm at GnRH1 and <17mm at PGF2a)
(21.1 vs 0.6%). Ovulation after GnRH2 was higher (P<0.05) for cows
with follicles not regressing from the PGF2a to the GnRH2 (83.4 vs
65.9%), and for cows that received a CIDR insert (84.5 vs 77.6%). Cows
that had double ovulation after GnRH1 had higher (P=0.003) double
ovulation after GnRH2 (28.6 vs 7.5%). CL regression (CL<17mm)
96 h after the PGF2a, was similar (P=0.15) between the preexisting
and newly formed CL after GnRH1 (94.9 vs 91.9%). However, CL
regression was lower (P<0.01) under heat stress (84.9 vs 93.6%) and
tended (P=0.08) to be lower for multiparous than primiparous cows
(89.9 vs 95.0%). CR was higher (P<0.05) for cows that ovulated
within 48 h of the GnRH2 (46.8 vs 4.17%), and for cows with BCS
>2.75(51.2 vs 26.7%).

Key Words: Ovsynch, Synchronization, Dairy cow
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M134 Conception rates after altered timing of Al associated with

the CO-Synch + CIDR protocol. C. A. Dobbins*!, D. E. Tenhouse!,
D. R. Eborn!, K. R. Harmoney?, S. K. Johnson?, and J. S. Stevenson',
'Kansas State University, Manhattan, *Agricultural Research Center,
Hays, KS, 3Northwest Area Extension Office, Colby, KS.

Our objective was to determine the optimal time to Al after using the
standard CO-Synch + CIDR insert protocol. Suckled beef cows from
3 Kansas herds were utilized in this study. Purebred Angus, Hereford,
and Simmental cows from the Kansas State University Purebred Beef
Unit (PBU), Angus-Hereford crossbred cows from the Kansas State
University Cow-Calf Unit (CCU), and crossbred Angus cows from
the Agriculture Research Center-Hays (ARCH). No 2-yr-old cows
were treated at the ARCH location. Cows within herd were blocked by
parity and days postpartum and randomly assigned to be inseminated
at 4 different times after the PGF2o (25 mg) injection: 48, 56, 64, or
72 h. Days postpartum and BCS at the time of PGF2a are shown for
each herd. Pregnancy diagnosis occurred at 28-35 and 60-68 d after
insemination to determine conception rates and subsequent embryo
survival. Blood samples were collected twice at 9 or 10 d before and
immediately before GnRH (100 pg) injection and CIDR insertion.
Concentrations of progesterone were measured by RIA to determine
cycling status of cows before initiating the protocol. Cycling status
differed (P < 0.01) among herds. Conception rates (CR; P < 0.01)
and embryo survival (ES; P < 0.05) at 48, 56, 64, and 72 h produced
quadratic curves that peaked (P < 0.01) between 56 and 64 h.
Conception rates were greater (P < 0.001) in 261 noncycling cows
than in 344 cycling cows (60.4 vs. 45.8%). We concluded that timing
of Al after the CO-Synch + CIDR protocol was maximized when
inseminations occurred at 56 to 64 h after PGF2o..

Table 1. Herd Characteristics, Cyclicity, Resulting Conception
Rates and Embryo Survival

Herd No. of cows BCS DPP! % cycling
ARCH 212 5.1 (3.5-7.0) 61 £0.6 62.0
CCU 249 5.03.5-6.5) 68 +1.3 46.3
PBU 144 41(3.5-50) 57412 52,0
Item 48 h 56 h 64 h 72 h
CR, % 43.7 (136) 62.5 (157) 55.3(170) 51.0 (142)
ES, % 89.5 (58) 95.7 (98) 95.8(92)  89.9(73)

"Days postpartum at PGF20, = SE. ? Range in body condition score
at PGF2a.

Key Words: CIDR insert, Conception rate, Timing of Al

M13S Effect of progesterone therapy post Al via a previously
used CIDR insert on embryonic loss and for the resynchronization
of estrus in cattle. J. L. Fain*, W. M. Graves, J. M. Haslett, J. W.
Durham, S. C. Nickerson, and J. K. Bernard, University of Georgia,
Athens.

Beef (n = 12) and dairy (n = 32) heifers were synchronized utilizing
anew CIDR insert (1.38 g P4) (d -10) with a 5-cc injection of PGF ,
at the time of CIDR removal (d -3) and were inseminated 12 h after
detected estrus (d 0). At 14 d post Al (d 14), animals received the same
previously inserted CIDR for a second 7-d period until removal on d
21, followed by reinsemination 12 h after detected estrus. There were
no differences in the amount of discharge or rate of infections with
use of the new or used CIDR (P > 0.05). Pregnancy rates were not
different between initial synchronization in dairy (52.17%; 12/23) and
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beef (75%; 3/4) heifers compared with resynchronization pregnancy
rates of 40% (4/10) and 50% (3/6), respectively (P > 0.05) at d 35.
Additionally, no differences in pregnancy rates occurred at the d 60
pregnancy recheck, therefore, no differences in embryonic loss were
evident (P > 0.05). In resynchronization with a used CIDR, 64.7% of
open heifers returned to estrus within 4 d. Use of the new CIDR insert
increased (P = 0.002) P4 concentrations (+2.09 ng/ml) from d -10 to d
-3 in heifers; however, there was no change in concentrations from d 14
to d 21 (-0.64 ng/ml) (P > 0.05) with the used CIDR. With individual
animals, a mean increase in P4 concentrations from d 14 to d 21 was a
positive predictor of pregnancy (P = 0.0133), while a mean decrease in
P4 was a predictor of an open animal. Additionally, d-3 concentrations
tended to be (P = 0.061) correlated with pregnancy at d 35 and d 21
concentrations were positively correlated with incidence of pregnancy
at d 35 (P = 0.004). Beef heifers had lower P4 concentrations than
dairy heifers on d -3, d 14, and d 21 of the trial (P < 0.05), with
concentrations averaging 3.29 ng/ml lower on both d -3 and d 21.
Implementation of a used CIDR for resynchronization did not increase
P4 concentrations during the time of CIDR insertion, but successfully
suppressed estrus and resynchronized return to estrus.

Key Words: Resynchronization, Used CIDR, Cattle

M136 Serum progesterone concentrations in ovariectomized cows
bearing new or previously used CIDR devices with or without
autoclaving. J. F. Zuluaga* and G. L. Williams, Texas A&M University
Agricultural Research Station, Beeville.

Objective was to compare serum concentrations of progesterone (P4)
in ovariectomized cows receiving new, re-used disinfected, and re-used
autoclaved Eazy-Breed CIDR inserts (Pfizer Animal Health, New York,
NY). Five ovariectomized (OVX) Brahman x Hereford (F1) cows and
one OVX Hereford cow were used in a replicated 3 x 3 Latin square
design. Mean (+ SEM) age and BW were 7.8 + 0.9 yr and 604 + 9
kg, respectively. Each experimental period was 7 d, with at least 48
h between periods. Treatments were 1) New, 2) Re-used disinfected
(DIS), and 3) Re-used autoclaved (AC). All re-used CIDRs had been
inserted previously in beef cows for 7 d. Upon removal, DIS CIDRs
were washed thoroughly and soaked in a chlorhexidine gluconate
solution (0.03%) for 2 h, rinsed thoroughly with water and air-dried.
For the AC treatment, CIDRs were not soaked in disinfectant but were
autoclaved at 121°C and 724 mm Hg for 20 min before use. Blood
samples were collected at 0, 10, 30, 60, 180, and 480 min relative to
time of insertion of CIDRs, daily until d 7, and at 30, 60, and 180 min
relative to time of removal for RIA of P4. Mean serum concentrations
(ng/mL) of P4 during the 7-d period of insertion were greater (P <
0.03) for New (3.7 £ 0.2) and AC (3.4 £ 0.3) than for DIS CIDRs (2.8
+ 0.2). These effects were created primarily by differences occurring
during the first 8 h after CIDR insertion. Within this interval, mean
concentrations differed (P < 0.05) between all treatments (New, 4.6 +
0.5; DIS, 2.7 £ 0.3; AC, 6.0 + 0.7). The majority (61 %) of maximum
peak values occurred between 10 and 180 min after insertion. Mean
concentrations during this period (New, 4.6 = 0.5; DIS, 2.8 £ 0.3; AC,
5.8 £0.7) also differed (P < 0.01) between all treatments. Autoclaving
may be the best option when re-using CIDR inserts because it creates
greater concentrations of P4 immediately after insertion and reduces
maximally the risk of disease transmission.

Key Words: CIDR, Ovariectomized, Progesterone
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M137 Induction of a new follicular wave in holstein heifers with
persistent follicles, synchronized with norgestomet. E. Garcia*!-2,
T. Sanchez!, J. Peralta!, J. Cordero!, O. Montafiez?, P. Molina!, and
R. Avila!, Especialidad de Ganaderia Colegio de Postgraduados,
Texcoco, Mexico, 2CUCSUR Universidad de Guadalajara, Autlan,
Jalisco, Mexico, 3CUSUR Universidad de Guadalajara, Cd. Guzman,
Jalisco, Mexico.

Two experiments were performed to induce the atresia of the persistent
follicles that develop when the stage of the estrous was synchronized
with norgestomet in holstein heifers. In day 6 of estrous cycle (day 0 =
day of estrous) received a norgestomet implant and 25 mg of PGF2o
im. On day 12, heifers were assigned to treatment 1, heifers received
a second norgestomet implant (T1: N+N, n=6), treatment 2, received
100 pug of GnRH im (T2: N+GnRH, n=6), Treatment 3, was control
treatment with saline solution im (T3: N+SS, n=6). The implants were
removed on day 14. Follicular development, progesterone concentration
and LH secretion were determined. New wave of ovarian follicular
development were induced in 3/6, 6/6, and 1/6 heifers and onset of
estrous in 6/6, 0/6, and 6/6 for T1, T2 and T3, respectively. Heifers that
ovulated a persistent follicle, showed estrous 54.7+5.4 h and ovulation
occurred 2.54+0.2 d and heifers that developed a new wave showed it
at 115.0+4.7 h and ovulation occurred 4.7+0.5 d (P<0.01). T3 showed
more frecuence, and LH concentration that T1 (P<0.05) and the T2
produced a preovulatory surge. In the second experiment, estrous
were synchronized similar to experiment 1, on the day 12 cows
were assigned to treatment 1 and 2 similar to these in experiment 1,
Treatment 3, received 200 mg of progesterone im (T3: N+P, n=6),
Treatment 4 was control with saline solution (T4: N+SS, n=6), and
in Treatment 5, heifers received 100 ug of GnRH im on day 9 and 25
mg of PGF20, im (T5: N+GnRH+PGF2a) at implant removal (day
16). The follicular development and progesterone concentration were
determinated. A new wave of ovarian follicular development were
induced in 3/6, 6/6, 3/6, 1/6 and 6/6 and onset of estrous in 6/6, 0/6,
6/6, 6/6 and 6/6 for T1, T2, T3, T4 and T3, respectively. The heifers
that ovulated a persistent follicle, showed estrous and ovulated earlier
that heifers that developed a new follicular wave (P<0.05). The best
results were obtained with T35, in which 100 % of the heifers had a new
wave of ovarian follicular development induced, with onset of estrous
and ovulation synchronized in a short time period.

Key Words: Follicles, Wave, Norgestomet

M138 The use of a progesterone releasing device (CIDR), with
GnRH and prostaglandin F2a (PGF), for a fixed-time artificial
insemination in beef heifers. J. M. Howard!, D. G. Falk!, K.
G. Carnahan!, J. C. Dalton2, R. C. Chebel?, T. C. Blair!, and A.
Ahmadzadeh*!, 'University of Idaho, Moscow, *University of Idaho,
Caldwell.

The pattern of follicular growth and the timing of the initiation of a
fixed-time artifical insemination (TAI) protocols, relative to the stage of
the estrous cycle, influence the conception rate in heifers. The objective
of this experiment was to determine the effect of incorporating a
supplemental GnRH injection into a CIDR-based TAI protocol on
conception rate of heifers. Beef replacement heifers (n = 192) were
paired by body condition score and body weight, and received a CIDR
insert at random stages of the estrous cycle (d 0). On the same day,
heifers were assigned randomly to receive either a single dose of 100
ug of GnRH (GnRH-CIDR; n = 94) or physiological saline (Sal-CIDR;
n=98). Ond 7, the CIDR was removed and all heifers received 25 mg
PGF. Forty eight h later (d 9), all heifers were administered GnRH (100
ug) and received Al by a single technician. Pregnancy was diagnosed
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by ultrasound 35 d after Al. Blood samples were collected on d —7, 0,
7, and 9 and analyzed for progesterone (P4) concentrations. There was
no difference (P = 0.46) in the proportion of anovular heifers between
groups (Sal-CIDR = 97.8% vs. GnRH-CIDR = 97.8%). Serum P4
was similar between groups on d 0, but was greater (P < 0.05) for
the GnRH-CIDR than the Sal-CIDR on d 7. Moreover, there was a
tendency for greater proportion of heifers from the GnRH-CIDR group
to have P4 > 1.3 ng/ml on d 9 (GnRH-CIDR = 23.6% vs Sal-CIDR
= 14%; P = 0.11), resulting in a smaller (P =0.11) synchronization
rate in GnRH-CIDR compared with Sal-CIDR (76.4% vs 86%).
However, conception rate at 35 d after Al was not affected (P =
0.52) by synchronization treatment (Sal-CIDR = 58.9% vs GnRH-
CIDR = 55.9%). The results of this experiment indicate that GnRH
administration at CIDR insertion did not affect conception rates
when a CIDR-PGF-GnRH fixed-time Al protocol was used in beef
heifers.

Key Words: Heifers, CIDR, GnRH

M139 Evaluation of GnRH administration at 17 days after timed

Al on conception rates and pregnancy losses in lactating dairy
cows. A. P. Cunha, A. H. Souza, E. P. B. Silva, D. J. Brusveen, C. D.
F. Silva, J. A. Powell, P. M. da Cunha*, J. N. Guenther, and M. C.
Wiltbank, University of Wisconsin, Madison.

We hypothesized that treatment with GnRH late in the estrous cycle
(day 17 after timed Al [TAI]) would cause a new ovulation, delay
luteolysis, and potentially improve conception rates in lactating dairy
cows. Three experiments were done to test this hypothesis. In the first
experiment lactating Holstein cows (n=702) underwent the Cosynch
protocol (GnRH-7d-PGF20—-48h—GnRH+AI) and 17 days after Al,
cows were assigned to one of two groups 1) treatment: 100ug GnRH
on day 17 after TAI; 2) control: received no treatment. Pregnancy
diagnoses were performed by ultrasound on days 33 and 54 after TAL
The Logistic Procedure of SAS was used to evaluate conception rate
(CR) and pregnancy loss (PL). Overall CR and PL were not different
(P>0.10) between GnRH-treated (34.0%, n=350) (19.0%, n=116)
and control (31.7%, n=341) (12.6%, n=103) cows. Parity did not
have an effect (P>0.10) on CR. This experiment was replicated in
another commercial dairy farm (n=271). Again, the overall CR was not
different (P>0.10) between GnRH-treated (35.5%, n=138) and control
cows (35.3%, n=133). In a subset of cows (n=117) more intensive
ultrasonography and blood sampling was performed to assess whether
GnRH on day 17 induced ovulation and delayed luteolysis. Treatment
with GnRH induced ovulation in 61% of cows. Using the Mixed
procedure of SAS there was no difference (P>0.10) in the volume of
the previous CL in non—pregnant cows on Days 17, 19, 21, 24 or 26 in
control (7337, 6534, 5131, 3745, 2812 mm?®) or GnRH-treated (7824,
7100, 4816, 2697 and 1688 mm?) cows. Thus, our hypothesis was
not supported as GnRH treatment on day 17 failed to increase CR or
decrease PL. This lack of effect may be due to the apparent lack of an
effect of the GnRH treatment on timing of luteolysis.

Key Words: GnRH, Conception rate, Dairy cows

M140 Conception rates at ET in lactating dairy recipient cows

after estrous or ovulation synchronization. D. T. G. Jardina!,
R. M. Santos!, D. G. B. Demetrio!, C. A. Rodrigues?, and J. L.
M. Vasconcelos*!, \FMVZ-UNESP, Botucatu, SP, Brazil, *Clinica
Veterinaria Samvet, Sao Carlos, SP, Brazil.

The aim of this study was to evaluate conception and pregnancy
rates after embryo transfer (ET) in cows after estrous or ovulation
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synchronization. The trial was conducted at a dairy farm located in
Descalvado, SP, Brazil in September 2005. Cycling cows producing
32.4 £ 9.5 kg of milk/d with 215.0 + 160.0 DIM were divided in
two groups. Group 1 (n=43) was treated with PGF2a injection
(Ciosin®Coopers, 2ml) and received ET 6 to 8 days after heat detection
(41.8%; 18/43) if CL was present (66.7%; 12/18). Group 2 (n=49)
received HEATSYNCH protocol, consisted in an implant of intravaginal
P4 device (CIDR® 1,9mg Pfizer Animal Health, Brazil), plus an
injection of GnRH (1mL Fertagyl® Intervet) on first day. After 7 days
CIDR® was removed plus an injection of PGF20 (5SmL Lutalyse®
Pfizer Animal Health, Brazil), followed by an injection of Estradiol
Cypionate (0,5mL ECP® Pfizer Animal Health, Brazil), 24 hours later.
Heat was also detected in Group 2 (57.1%, 28/49). Every cow treated
with HEATSYNCH protocol was checked for a presence of CL 9 days
after ECP injection, and cows with CL received ET 79.6% (39/49).
All cows received an in vivo produced fresh embryo (grade 1 or 2)
from lactating or non-lactating dairy cows, transferred by one trained
technician. Pregnancy diagnosis was performed by US on day 25
and 39. The data was analyzed by qui-square test. Conception rate
was 50.0% (6/12) and 53.9% (21/39) and pregnancy rate was 14.0%
(6/43) and 42.9% (21/49) for Group 1 and 2, respectively. Group
2 (HEATSYNCH protocol) had the same conception rate, but the
pregnancy rate was higher (P<0.01) than in Group 1 (PGF2o + heat
detection). Cows detected in heat after HEATSYNCH protocol had the
same conception rate of cows which were not detected in heat (56.3
vs. 52.2%, respectively). Transfer of fresh embryo can be performed
after HEATSYNCH protocol because it maintains conception rates
and increases pregnancy rate.

Key Words: Embryo transfer, Conception rate, Dairy cow

M141 Effects of selenium (Se) sources on dairy cows. F. T.
Silvestre*!, D. T. Silvestre!, J. E. P. Santos?, C. Risco!, C. R. Staples!,
and W. W. Thatcher!, University of Florida, Gainesville, >University
of California, Davis.

Objectives were to evaluate effects of organic Se on postpartum (pp)
uterine health, pregnancy rates (PR) at the first two pp services and
milk yield in summer. Cows were supplemented with Se (Se—yeast
[SY; Sel-Plex®, Alltech; n=289] or sodium selenite [SS; n=285]) at
0.3 ppm in dry matter from 23 + 8 days (d) prior to calving to 281
dpp. Rectal temperature (RT) was recorded daily for 10 dpp and
vaginoscopies made at 5 and 10 dpp. Cows within diet were assigned
randomly to two reproductive programs (RPs; Presynch—Ovsynch
vs CIDR—Ovsynch [i.e., Ovsynch begins 3 d after withdrawal of a 7
d-CIDR]). After Timed (T) Al, all cows were resynchronized for a
2nd service with Ovsynch at 20-23 d after 1st service and pregnancy
diagnosis at 27-30 d. Cows in estrus following Presynchs were Al up to
the 2nd TAI service. Strategic blood sampling determined anovulatory
status at Ovsynch and ovulatory response after TAI to 1st service. PR
at 2nd service was made at ~42 dpp. Blood was sampled for Se (n=20
cows/diet) at 25, 0, 7, 14, 21 and 37 dpp. Plasma Se increased in
SY fed cows (87>69 + 4 ng/mL; P<.01). SY cows produced more
3.5% fat corrected milk (FCM; 36.2 vs 35.3 kg/d; P<.05); SY
reduced frequency of multiparous cows with >1 event of fever (RT >
39.5°C; 13.3% vs 25.5%; P<.05) but not in 1st parity cows (40.5%).
Vaginoscopy scores for clear (47% vs 35%), mucupurulent (43% vs
48%) and purulent (9% vs 17%) discharges were affected by SY and
SS, respectively (P<.05). Diets and RPs did not alter milk somatic
cells (291,618 /mL), frequencies of retained fetal membrane (9.7%),
mastitis (14.4%), anovulation (17.7%) and synchronized ovulation
after TAI (82.5%). Diets and RPs failed to alter 1st service PR at ~d

52

30 (SY, 24.9% vs SS, 23.6%) or pregnancy losses between ~d 30 and
~d 42 (SY, 39.3% vs SS, 37.1%). SY improved 2nd service PR (17%
vs 11.3%; P<.05). Feeding organic Se to periparturient cows increased
concentration of Se in plasma, improved uterine health, FCM and 2nd
service PR, but not 1st service PR in Florida.

Key Words: Selenium, Pregnancy rates, Uterine health

M142 The first ovulation of dominant follicle within three weeks
postpartum closely relates to metabolic status and peak milk
yield in high-producing dairy cows. A. Miyamoto*, M. Kataoka, Y.
Masuda, C. Kawashima, E. Kaneko, N. Matsunaga, M. Matsui, M. Ishii,
K. Kida, Y.-I. Miyake, and M. Suzuki, Obihiro University of Agriculture
and Veterinary Medicine, Obihiro, Hokkaido, Japan.

There is evidence that the early commencement of luteal activity
is directly related to higher fertility. The negative effects of milk
production on reproductive function can be observed in high-producing
dairy cows, because of severe negative energy balance (NEB) during
the early lactation period. The present study aimed to determine
the relationship among the occurrence of the first ovulation of the
dominant follicle within 3 wk postpartum (pp), metabolic status
and characteristics of lactation curve in high-producing dairy cows
in Hokkaido, Japan. Blood sample was obtained weekly from 43
multiparous Holstein cows (9,000 kg/305 d) during 0 to 5 wk pp, and
milk yield was recorded daily for 100 d pp. Over half of cows (63%)
showed ovulation within 3 wk pp. Anovulated cows showed higher
plasma NEFA and AST levels just after calving compared to those
in ovulated cows (P<0.05). A logistic regression analysis showed the
lower probability of the occurrence of the first ovulation within 3 wk
pp associated with 1) higher peak milk yield (P<0.05), and 2) larger
difference in milk yield between 1 wk and peak wk (P<0.005). When
a correlation between metabolic status and characteristics of lactation
curve in either ovulated or anovulated cows was independently
examined, a positive correlation in anovulated cows was found between
plasma NEFA and the difference in milk yield between 1 wk and peak
wk (P<0.01), while a positive correlation in ovulated cows was found
between plasma IGF-1 level and peak yield (P<0.05). In conclusion, the
data imply that the degree of NEB or metabolic stress on liver function
by acute increase in milk production after calving closely relates to the
occurrence of ovulation within 3 wk pp in dairy cows.

Key Words: Dairy cow, First ovulation postpartum, Lactation curve

M143 Effectiveness of GnRH treatment before, or before and after
ovarian stimulation with FSH on superovulation response and
embryo quality. D. J. Ambrose*!, R. Rajamahendran?, G. Giritharan?,
J. Kurtu?, and P. Madan?, 'Alberta Agriculture Food and Rural
Development, Edmonton, Alberta, Canada, *University of British
Columbia, Vancouver, BC, Canada.

The objective was to determine if GnRH given prior to, or prior to and
after FSH-induced ovarian stimulation would improve superovulatory
response, number, and quality of embryos. Lactating Holstein cows (n
=41) were assigned to one of three treatments. Cows in the luteal phase
were given PGF20 and watched for estrus. Nine days after estrus,
cows were assigned to receive FSH treatments (400 mg Folltropin-V)
given in divided doses of 8 injections, one every 12 h. PGF2o was
administered to induce luteolysis, in conjunction with the 7th and 8th
FSH treatments. Cows were inseminated 48 and 60 h after the first
luteolytic treatment of PGF2o. Control group cows (n=13) received
no other treatments. One group of cows (n=14; GnRH1x) received a
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single treatment of GnRH on d 5 (estrus = d 0), that is, 4 d prior to
initiation of FSH treatments. Another group of cows (n=14; GnRH2x)
received two GnRH treatments, first on d 5, then on d 14 concurrent
with the first Al. The uteri of cows were flushed nonsurgically for
recovery of embryos 7 d after insemination. Total number of CL
and presence of anovulatory follicles were determined by transrectal
ultrasonography. Mean (+SEM) number of CL (11.6%1.5), eggs
recovered (5.0£1.7), and number of anovulatory follicles (3.7+0.8) did
not differ amongst treatment groups. The proportion of fertilized eggs
tended to be higher (P<0.08) in control (4.6£1.0) than in GnRH1x
(1.9£1.0), but not different from GnRH2x (3.7+1.0). The number of
transferable quality embryos was also greater in Control (3.7+0.6) than
in GnRH1x (0.6+0.6, P<0.01) and GnRH2x (1.8+0.6; P<0.05). GnRH
treatment given prior to, or prior to and after ovarian stimulation with
FSH neither improved superovulatory response or total eggs collected,
nor reduced anovulatory follicles. The number of fertilized eggs was
reduced in cows of the GnRH1x group. Transferable embryos were
reduced in both GnRH treatment groups relative to control.

Key Words: GnRH, Superovulation, Embryo

M144 Effect of source of supplemental Se on uterine health and
embryo quality in high-producing dairy cows. R. L. A. Cerri*!,
H. M. Rutigliano!, F. S. Lima!, D. S. Brito!, J. Hillegass', W. W.
Thatcher?, and J. E. P. Santos!, ! University of California Davis, Tulare,
2University of Florida, Gainesville.

Objectives were to determine the effect of source of supplemental Se
on embryo quality and uterine health of dairy cows. Holstein cows,
135, were assigned to Se yeast (SY, Sel-Plex®) or sodium selenite

(SS) supplemented at 0.3 ppm from 25 d prior to calving to 80 d in
milk (DIM). Cows were fed as group in 4 pens/treatment, 2 prepartum
and 2 postpartum pens. Health of cows was evaluated daily and rectal
temperature taken in the first 10 DIM. Uterine cytology was performed
at 30 + 3 DIM by flushing the previously gravidic horn with 20 mL
of saline. The collected material was then classified according to
visual appearance, and evaluated for concentration of leukocytes
and proportion of neutrophils. Cows were presynchronized at 33 + 3
DIM (d 33 GnRH + CIDR insert, d 40 PGF2a + CIDR removal), and
subjected to the Ovsynch protocol 2 d after presynchronization (d 42
GnRH, d 49 PGF2a, d 51 GnRH). Cows were time inseminated 12 h
after the final GnRH of the Ovsynch with semen from a single sire.
Uteri of cows were flushed 6 d after Al and collected structures were
evaluated. Ovarian responses were evaluated by ultrasonography,
and blood was analyzed for progesterone throughout the study and
for glutathione peroxidase (GPx) activity at the day of embryo
flushing. Incidence retained placenta (SY =2.9 vs SS =10.8 %), acute
postpartum metritis (SY = 17.4 vs SS = 25.7 %), fever (SY = 21.7 vs
SS =29.7 %), mastitis (SY =26.1 vs SS =35.2 %), ketosis (SY =11.6
vs SS = 12.2 %), and clinical endometritis (SY = 14.7 vs SS = 14.3 %)
did not differ (P > 0.10) between treatments. Plasma GPx activity was
similar (P = 0.35) for SY and SS, and averaged 571.18 nMol/mL/min.
Fertilization rate did not differ (P = 0.22) between SY and SS (73.2 vs
84.1 %). Embryos classified as excellent and good as a percentage of
fertilized (SY = 73.3 vs SS = 59.4 %) and total structures (SY = 53.6
vs SS =50.0 %) were similar (P > 0.10) between treatments. Replacing
a source of inorganic Se with Se yeast did not improve uterine health
or embryo quality in lactating dairy cows.

Key Words: Selenium, Embryo quality, Dairy cow
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M145 Postruminal survivability of Fusarium graminearum in
infected barley kernels. Y. Wang*!, D. L. McLaren?, G. D. Inglis', S.
L. Scott?, T. K. Turkington?, and T. A. McAllister!, 'Agriculture and
Agri-Food Canada Research Centre, Lethbridge, Alberta, Canada,
2Agriculture and Agri-Food Canada Research Centre, Brandon,
Manitoba, Canada, 3Agriculture and Agri-Food Canada Research
Centre, Lacombe, Alberta, Canada.

Survival of Fusarium graminearum (FG) in the post-ruminal environ-
ment was assessed following passage through the bovine intestinal
tract, or incubation in fecal pats. FG infected barley kernels were
studied as whole barley kernels (WBK), kernels halved longitudinally
(H), stream pressure-treated whole (SPTW), tempered whole (TW),
and tempered whole with surfactant (TSW). In Exp. 1, kernels of
each treatment were sealed in mobile nylon bags, deposited through
duodenal cannulae into three early-lactating Holstein cows (triplicate
bags per treatment per cow), and retrieved from feces upon excretion.
In Exp. 2, kernels sealed in nylon mesh bags (triplicate bags per
treatment) were embedded in fecal pats from steers fed a barley-based
finishing diet, and held at room temperature for 0, 2, 4, 7, 14, or 21
d. Upon retrieval of bags, 20 kernels per bag from Exp. 1 and 30
kernels per bag from Exp. 2 were surface sterilized with 0.3% NaClO,
transferred onto selective medium (10 kernels per plate), and incubated
for 5 d at 22°C. Survival of FG was expressed as the percentage of
kernels plated that gave rise to FG colonies. With no intestinal or fecal
incubation, FG grew in 36.7, 20.0, 0.0, 26.7 and 16.7% of WBK, H,
SPTW, TW, and TSW kernels, respectively. No kernels from intestinal
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incubations (Exp. 1) gave rise to FG colonies. In Exp. 2, viability was
detected in 1 of 90 kernels in each of WBK, H, TW and TSW after 2
d of fecal incubation, but not after 4 d or beyond. A previous study
revealed similar impairment of FG viability upon ruminal incubation
of infected kernels. Thus, FG is unlikely to be spread by feeding
infected barley grain to cattle. Contact of spilled grain with manure
(e.g., pen floor) for 24 d will also inhibit FG survival. Care must be
taken, however, to prevent spread of kernels during transportation and
processing of infected barley.

Key Words: Viability, Intestinal digestion, Fecal incubation

M146 Response of bovine lateral saphenous vein to increasing
concentrations of lysergic acid and ergovaline. J. L. Klotz*!, B. C.
Arrington?, L. P. Bush?, and J. R. Strickland!, 'USDA-ARS, FAPRU,
Lexington, KY, >University of Kentucky, Lexington.

Lysergic acid (ergoline alkaloid) and ergovaline (ergopeptine alkaloid)
have been proposed as toxic components of endophyte-infected tall
fescue. As many of the symptoms of fescue toxicosis are a result of
compromised circulation, the objective of this study was to examine the
vasoconstrictive potentials of D-lysergic acid (n = 12) and ergovaline (n
= 12) using a bovine lateral (cranial branch) saphenous vein bioassay.
Segments (2-3 cm) of the cranial branch of lateral saphenous vein
were collected from healthy mixed breed cattle at local abattoirs.
Veins were trimmed of excess fat and connective tissue, sliced into 2-3
mm sections and suspended in a myograph chamber containing 5 mL
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of oxygenated Krebs-Henseleit buffer (95% 0O,/5% CO,; pH = 7.4;
37°C). Tissue was allowed to equilibrate at 1 g of tension for 90 min
prior to initiation of treatment additions. Increasing doses of ergovaline
or lysergic acid (1x10"!! to 1x10"* M) were administered every 15 min
following buffer replacement. Data were normalized as a percent of
contractile response induced by a reference dose of norepinephrine
(1x10** M). Exposure of vein segments to increasing concentrations
of lysergic acid did not result in an appreciable contractile response
until the addition of 1x10* M lysergic acid (15.6 + 2.3 %). Conversely,
a vascular response to increasing concentrations of ergovaline was
apparent at 1x10-% M (4.4 £ 0.8%) and increased to a maximum of 69.6
+ 5.3% with the addition of 1x10* M ergovaline. These data indicate
that only supraphysiological concentrations of lysergic acid results
in vasoconstriction, but concentrations as low as 1x10® M ergovaline
could elicit a vascular response. If other physiological systems in
the animal are affected similarly, lysergic acid may only play a
minor role in the manifestation of fescue toxicosis, whereas exposure
to ergovaline, a much more potent vasoconstrictor, could result in
appearance of fescue toxicosis symptoms.

Key Words: Bovine, Ergovaline, Lysergic acid

M147 Evaluation of the vasoconstrictive capacity of tall fescue
alkaloids using fescue naive bovine lateral saphenous veins. J. L.
Klotz*!, B. H. Kirch!, G. E. Aiken!, L. P. Bush?, B. C. Arrington?, and
J. R. Strickland', 'USDA-ARS, FAPRU, Lexington, KY, *University
of Kentucky, Lexington.

Vasoconstriction is associated with consumption of toxic endophyte-
infected tall fescue. Because it is not known if endophyte-produced
alkaloids act alone or in concert, the objective of this study was to
examine the vasoconstrictive potentials of D-lysergic acid (LSA) and
ergovaline (ERV) individually or in combination with N-acetyl loline
(NAL) using bovine lateral saphenous veins biopsied from fescue naive
cattle. Segments (2-3 cm) of vein were surgically biopsied from healthy
cross-bred yearling cattle (n=5; 360 +20 kg). Veins were trimmed
of excess fat and connective tissue, sliced into 2-3 mm sections and
suspended in a myograph chamber containing 5 mL of oxygenated
Krebs-Henseleit buffer (95% 0O,/5% CO,; pH = 7.4; 37°C). Tissue was
allowed to equilibrate at 1 g of tension for 90 min prior to initiation
of treatment additions. Increasing doses of ERV or LSA (1x10!!
to 1x10™* M) with or with out NAL (1x10~ M) were administered
every 15 min following buffer replacement. Data were normalized
as a percent of contractile response induced by a reference dose of
norepinephrine (1x104 M). Increasing concentrations of LSA did
not result in an appreciable contractile response until the addition
of 1x10* M LSA (22.6 = 4.1%). A vascular response to increasing
concentrations of ERV was apparent at 1x10°8 M (4.7 £ 2.2%) and
increased to a maximum of 104.2 + 6.0% with the addition of 1x10*
M ERV. The presence of NAL did not alter the onset or magnitude
of vascular response to either LSA or ERV (maximum responses of
24.9 + 4.5 and 101.5 £+ 10.9%, respectively). These data indicate that
ERV is a more potent vascular toxicant than lysergic acid. Further,
the presence of NAL did not inhibit or potentiate the effects of the
ergot alkaloids on vascular activity. If these data persist in additional
physiological systems, then tall fescue forages containing LSA
and/or NAL should be safer for animal consumption than those
containing ERV.

Key Words: Bovine, Alkaloids, Saphenous vein
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M148 Effect of pulse grains on feedlot performance of newly
weaned steers. V. L. Anderson*! and J. P. Schoonmaker?, 'North
Dakota State University, Carrington, *Land O’ Lakes Inc., Madison,
WI.

Pulse grains, especially field peas, are increasing in acres in the
Northern Plains. Livestock feed is the default market for this relatively
new category of nutrient dense grains that are 1.37 to 1.54 MCal/kg
NEg and 22 to 26% crude protein. This study evaluated feed grade
pulse grains in feedlot receiving diets. One hundred seventy six spring
born steer calves from 40 different ranches in North Dakota and
Montana (initial BW 253 + 18.5 kg) were allotted by weight and source
to one of four receiving diets that include approximately 17% (DM
basis) chick peas, field peas, or lentils as the protein source compared
to canola meal in the control diet. The 60% concentrate diets (15.75%
CP, 115 Mcal/kg NEg) fed for 40 days included corn grain, corn silage,
chopped hay, and an ionophore supplement. Steers were fed in 16 pens
(11 steers per pen; 4 pens per treatment). Steers fed chick pea, field
pea, or lentils during the first 20 d period gained 25.9% faster (1.41 vs
1.12 kg/d) and consumed more dry matter per day (5.40 vs 4.62 kg/d)
compared to steers fed the control diet (P < 0.01). Feed efficiency did
not differ (P > 0.32) among treatments for the first 20 d period. During
the second 20 d period, no difference in gain, dry matter intake, or
feed efficiency occurred (P > 0.38). Over the entire 40 d receiving
period, steers fed pulse grains gained 9.2% faster (1.82 vs 1.67 kg/d;
P < 0.05), and tended (P = 0.11) to consume more dry matter per
day (7.39 vs 6.80 kg/d) compared to cattle fed the control diet. No
differences were observed among the three pulse grains. Steers fed
pulse grains during the receiving period continued to show increased
gains (.25kg/d) for at least 7 weeks after the termination of the
receiving trial when fed a standard finishing diet (13.3% CP, 137
Mcal/kg NEg). Field peas, chickpeas and lentils appear to support
excellent feedlot performance.

Key Words: Pulse grains, Feedlot, Beef

M149 Effect of using a sheath protector at time of insemination on
the pregnancy rate of beef cattle synchronized with CIDRs. W. A.
Greene and M. L. Borger*, The Ohio State University, Wooster.

The main objective of this study was to determine the effect of using
sheath protectors at time of artificial insemination on pregnancy rates
(PR) in beef cattle synchronized with CIDRs. Ninety-three animals
were allotted to two similar groups, sheath protector (P) and no
sheath protector (N), based upon breed, age, postpartum interval, and
postpartum cyclicity (as determined by estrus observation d -21 d
to d 0). All cattle received an intravaginal releasing device (CIDR),
containing 1.38 g progesterone, and 100 pg GnRH i.m. on d 0. On d
7, CIDRs were removed and all animals received 25 mg PGF,, i.m.
Each removed CIDR was evaluated for signs of vaginal infection and
scored from 1 to 5 (1= clear, 5=heavy pus). Animals were observed
for estrus 0700 and 1900 and were artificially inseminated (AI) 11-13
h after estrus was observed. If estrus was not observed, animals were
timed Al (TAI) and received 100 ug GnRH i.m. 70-72 h after PGF,,,.
Following the synchronization period, repeat breedings were done
until d 53. Cows were pregnancy diagnosed by ultrasonography on d
83. P and N groups had similar (P>.05) PR to synchronization (50.0
and 66.6%) and overall PR (84.8 and 87.2). Estrus detection rates
were higher (P<.05) for anestrous (60.9%) than cycling (37.9%) cattle
following synchronization. Anestrous (n=64) and cycling animals had
similar (P> .05) PR to synchronization (62.5 and 48.5%), and overall
PR (79.3 and 89.1%). PR to synchronization were higher (P<.05) for
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animals Al after estrus observation (70.0%, n= 50) than those TAI
(44.2%). Cattle with high vaginal scores (4&5, n=61) and low vaginal
scores (1, 2, & 3) had similar (P> .05) PR to synchronization (59.0
and 56.3%) and overall PR (85.3 and 87.5%). Eleven of the 12 heifers
compared to 61.7% of the cows had high vaginal scores. There were
no apparent benefits to the addition of sheath protectors at time of Al
in a beef synchronization program using CIDRs.

Key Words: Sheath protector, CIDR, Synchronization

M150 Intake and performance of beef steers with ad-libitum
access to a balanced ration or the same ingredients of the balanced
diet but delivered in separated bunks. J. Arroquy*!-2, J. Saravia!,
A. Fumagalli'3, F. Moretto®, A. Lopez’, and C. Lopez?, Unstituto
Nacional de Tecnologia Agropecuaria, EEA-Santiago del Estero,
Santiago del Estero, Argentina, *Consejo Nacional de Investigaciones
Cientificas y Técnicas, Argentina, 3Universidad Nacional de Santiago

del Estero, Santiago del Estero, Argentina.

The objective of this experiment was to evaluate the effect of feeding
an uniform mixed diet compared with feeding the same proportion
of each ingredient of the balanced diet delivered in separated bunks.
Thirty beef steers (Braford, Criollo, and Braford x Criollo; initial
average liveweight =260 + 21 kg) were used in a 87-d finishing study.
Treatments consisted of a uniform mixed concentrate diet (control)
vs. the same ingredients offered separately in equal proportion of the
mixed ration (free-choice). Treatments were arranged in a completely
randomised design (three pens/ treatment). Animals were fed daily ad
libitum with the following proportion of feedstuffs, 75% whole corn
grain, 10% whole cotton seed, and 15% grass hay (Setaria italica). All
steers had ad libitum access to water and a mineral-salt. Final body
weight did not differ between treatments (final average liveweight =
331 + 28 kg; P = 0.78). Average daily gain was numerically superior
to the control, but did not differ between control vs. free-choice
(847 vs. 800 g/d for control vs. free-choice respectively; SEM = 100
g/d). Intra-pen variability for ADG was similar between control and
free-choice (P = 0.59). Dry matter intake did not differ between control
and free-choice (average dry matter intake, 7.2 vs. 7.1 kg/d for control
vs. free-choice respectively, P = 0.99). Similarly feed to gain ratio
was not affected by treatments (feed: gain ratio, 8.47 vs. 8.96 kg of
DM/ kg of gain for control vs. free-choice respectively, P = 0.30). The
proportion of whole corn grain was similar between treatments (75.4
vs. 74.2% for control vs. free-choice respectively, P = 0.39). However,
steers in free-choice adjusted the proportion of ingredients selecting
grass hay (14.6% control vs. 19.4% free-choice; P <0.01) and rejecting
whole cotton seed (10.0% control vs. 6.5% free-choice; P < 0.05). In
conclusion under the conditions of this trial, free-choice selection of
the components of a mix ration did not improve feed intake, liveweight
gain, and feed efficiency with regard to a uniform mixed diet.

Key Words: Liveweight gain, Intake, Feed efficiency

M151 Evaluation of forage-based weaning systems in spring-born
cross-bred beef calves. J. F. Odhiambo*, E. E. Felton, R. A. Dailey,
and P. I. Osborne, West Virginia University, Morgantown.

Preconditioned calves have more market value per unit weight than
normal-weaned calves. Therefore, development of a low cost forage-
based weaning system allows producers to add value to their calf-crop.
This study evaluated calf performance in three forage-based weaning
systems; early-weaned calves were backgrounded in legume/grass
forage plots and supplemented with commercial preconditioning

J. Anim. Sci. Vol. 84, Suppl. 1/J. Dairy Sci. Vol. 89, Suppl. 1

feed (Treatment I) or corn-mix (Treatment II). Control (Treatment
III) calves suckled their dams for an additional 45 days. Diets were
formulated to provide 2.17 kg TDN/calf/day. Weights were collected
on days -30, 0 and 45 of the experiment from 135 and 150 calves
in years 1 and 2, respectively. The effects of treatment, sex, age of
dam, year and their interactions on calf weight gain were analyzed by
analysis of covariance using GLM procedures of SAS. The data are
reported as least squares means. Treatment affected (P < 0.05) calf
weight gain in a similar fashion in both years. Overall calf weight gains
averaged 1.21, 0.94 and 1.05 kg/calf/day, for commercial supplement,
corn-mix and controls, respectively. Year by sex of calf interaction was
significant (P < 0.005) for calf weight gain. Steer calves gained more
(P < 0.0003) weight in year 1 compared to year 2 (54.6 and 46.8kg,
respectively). Heifer weight gains did not differ between years (43.2
and 47.1 kg in year 1 and 2, respectively). Cow age also affected (P
< 0.005) calf weight gain; calves from 2-year-old cows gained less
weight compared to those from cows 3-5 and > 5 years of age (44.2,
48.8 and 50.8 kg, respectively). In year 1, there was a tendency (P
= 0.07) for cow age by treatment interaction on steer weight gain;
early-weaned steers from 2-year-old cows gained considerably more
weight compared to control steers (59.9 and 46.7 kg, respectively).
In conclusion, calf weight gain and profit potential can be improved
by forage-based weaning systems as long as other inputs such as feed
costs and labor are held within reasonable limits.

Key Words: Early weaning, Calves, Weight gain

M152 Relationship of two measures of disposition and gain
performance of steers. R. L. Weaber and F. E. Creason*, University
of Missouri, Columbia.

Data were collected on Angus cross steers (n=111) with known
pedigree, to determine the effect of disposition on weight gain (WGQG)
during the short-term post-weaning growing period. Disposition was
measured by pen score (PS; 1=gentle, S=aggressive) and exit velocity
(EV; m/sec). Exit velocity was measured using infrared electronic
triggers to start and stop an electronic recording device to time a
steer as it traveled a fixed distance (1.83 m) upon exiting a squeeze
chute. Exit velocity data were recorded when the initial weights were
recorded, vaccinations for clostridial diseases and BRDC given, and
the steers fit with electronic identification and visual ear tags. Pen
scores were recorded when the final weights were collected and blood
drawn. Steers weighed 242.70 (+ 2.45) kg at the start (initial) of the
trial and finished at 318.93 (+ 3.08) kg 55 days later revealing an
average WG of 76.23 + 1.12 kg. Exit velocity averaged 2.25 + 0.05
m/sec while PS averaged 2.09 £ 0.11. Pearson correlation coefficients
(r) and PROC MIXED were used for statistical analysis. A linear model
for WG was developed with EV and PS as fixed effects and sire as a
random effect. In this model, EV (p < 0.05) was the only significant
source of variation in WG. In a reduced model consisting of EV (fixed)
and sire (random) effects, both EV (p < 0.02) and sire (p < 0.05) were
significant sources of variation in WG. The estimated effect of EV
on WG was -5.39 + 2.13 kg/sec. Exit velocity was correlated with
PS, r=10.36 (p < 0.001), and WG, r = -0.24 (p < 0.02). Pen score
was correlated with WG, r = -0.21 (p < 0.03). While the correlations
between EV and WG were not significantly stronger (p > 0.05)
than correlations between PS and WG, as an objective measure of
temperament, EV was more desirable for explaining temperament
effects on WG. Increases in EV (faster flight times) were negatively
associated with WG during a short-term post-weaning growing
period.

Key Words: Temperament, Gain, Beef cattle
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M153 Effect of a mineral mix containing Tasco® meal on
performance and reproduction in mature beef cows. J. E. Stegner*!,
B. Laudermilch!, W. D. Whittier!, R. Kasimanickam!, D. Colling?,
and J. B. Hall', Virginia Polytechnic Institute and State University,
Blacksburg, 2Acadian Agritech, Dartmouth, NS, Canada.

The objective of this study was to examine if inclusion of Tasco® meal
into mineral supplements would improve reproduction in beef cows
grazing endophyte infected fescue. Mature crossbred spring-calving
beef cows (n=1060) from 6 farms in Virginia were randomly assigned
within farm to TASCO (n = 465) or CONTROL (n = 595) mineral
supplements. TASCO and CONTROL mineral supplements were
designed to provide equivalent amounts of macro and micro minerals
except TASCO contained 10%Tasco® meal. Mineral supplementation
began 30 to 45 d before the initiation of breeding (April) and continued
until the end of the breeding season (July). Cows were bred by Al plus
natural service or natural service only. Body condition scores (BCS; 1
= emaciated to 9 = obese) and hair scores (HS; 1 = slick summer coat
to 4 = winter coat) were obtained at the initiation and completion of
mineral feeding. Pregnancy rates were obtained by ultrasound and via
palpation between d 45 and d 60 after end of the breeding season. Body
temperatures at Al were obtained on 205 and 254 cows for TASCO
and CONTROL, respectively. Cows had similar (P > 0.5) BCS and HS
at the beginning of the study. Mineral supplement did not affect (P >
0.5) final BCS or HS. Hair scores improved (P < 0.05) but BCS did not
change during the study. Body temperature at Al was similar (P > 0.5)
between supplements and averaged 102.3 + 0.2°. Overall pregnancy
rate was not different (P > 0.4) for TASCO (85.4%, 344/403) or
CONTROL (83.7%, 462/552) cows. However, pregnancy rate was
affected by farm (P < 0.04). We conclude that TASCO supplementation
was unable to overcome the effects of endophyte infected fescue on
pregnancy rates in cows under conditions of this study.

Key Words: Nutrition, Reproduction, Beef cow

M154 Relationships between endocrine status, temperament,
growth and carcass traits in replacement beef heifers supplemented
with dietary fat. A. R. Dos Santos*!2, S. T. Willard!, R. C. Vann?, and
B. Macoon?, 'Mississippi State University, Starkville, 2Brown Loam
Experiment Station, Raymond, MS.

The use of dietary fat supplementation can stimulate reproductive
function by enhancing metabolic hormone secretions. Feeding dietary
fat increases circulating cholesterol (CHOL) and progesterone (PROG).
In addition, supplementation with dietary fat may improve carcass traits
and hasten puberty in beef cattle; while the effects of temperament on
these factors have yet to be determined. The objective of this study
was to evaluate the effects of dietary fat supplementation on endocrine
status and its relationship with growth, temperament and carcass traits
in beef heifers grazing ryegrass. Yearling beef heifers were assigned
to treatments for 84 d as follows: Ryegrass pasture (RYP; n=14);
flaxseed (FlaxLic™, FLX; n=14; 3% fat; 0.35 kg/hd/d), and pelleted
whole cottonseed (Fuzzpellet™, FUZ; n=14; 1.5% fat; 0.8 kg/hd/d).
Measurements for carcass traits and blood samples were collected on
d 0, 21, 42, 63, and 84 for ribeye area (REA), rib fat (BF), rump
fat (RF), gluteus medius depth (GMD), percent intramuscular fat
(%IMF) and IMF stress score (IMF-S), with serum PROG, total CHOL
and cortisol (CORT) determined by RIA. Heifer temperament was
determined at d 77. Overall, FLX and RYP heifers had greater (P<0.03)
CHOL than FUZ heifers. Among cycling heifers, PROG (d 0 to 63)
tended to be greater (P<0.10) for RYP than FLX and FUZ heifers.
CORT did not differ (P>0.10) among treatments throughout the study.
Change in BF and RF were correlated (0.33; P<0.04) with CHOL
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and not CORT (P>0.10). %IMF, GMD and REA were not correlated
with CORT or CHOL (P>0.10) among treatments over time. Heifers
stratified as temperamental were correlated (0.49, P<0.01) with
IMF-S but did not differ (P>0.10) in %IMF (d 63 and 84), with no
relationship (P>0.10) between temperament and CORT observed.
Average daily gain (ADG) was not influenced (P>0.10) by CORT,
CHOL or temperament. In conclusion, dietary fat supplementation
did not enhance endocrine status over heifers grazing ryegrass
pastures alone. Moreover, while some carcass traits had positive
associations with CHOL (BF and RF), temperamental heifers had
higher IMF-S.

Key Words: Carcass, Beef, Endocrine

M155 Crop-livestock production system for fattening lambs
under desert farming. N. Eweedah™, Faculty of Agricultre, Kafr
El-Sheihk, Egypt.

The present study was designed to investigate the response of growing
lambs to different feeding systems under desert agriculture conditions.
255 Barki lambs with an average live body weight of 31.27 kg were
used in feeding trials lasting 120 days. Animals were divided into
three similar groups. The feeding systems based on grazing the lower
portion of alfalfa remaining after cattle grazed the fodder in addition
to different experimental rations were: RI, Concentrate feed mixture
(CFM) + wheat straw (control). RII, Cracked barley grain (BG) +
wheat straw (WS). RIII, CFM and BG 2:1 ratio + wheat straw. The
concentrate portion was fed at a level 2% of live body weight with ad
libitum wheat straw. Nutrient digestibility, determined previously using
the acid insoluble ash technique, was (P<0.01) significantly lower for
RI compared to RIII. Ration II had intermediate values between the
lowest values for RI and the highest values for RIII. The differences
between neither RI and RII nor RII and RIII were not significant for
DM, OM and EE digestibilities. Moreover, no significant difference
was detected between RI and RII for DM, OM, CP, CF and EE
digestibilities. Nutritive values were significantly (P<0.01) higher for
RIII than the other two rations. No significant differences were observed
among the different feeding groups in ruminal pH values. Ammonia-N
and total volatile fatty acids concentrations were significantly (P<0.01)
increased for rations II and III compared to the control ration. Average
daily gain was 135, 155 and 178 g/day for lambs fed rations I, II and
111, respectively. It increased by 14.8 and 31.9% for rations II and III
compared to the control ration. Feed conversion efficiency values (kg
DM/kg gain) for animals fed rations RII or RIII were better than those
fed the control ration, it improved by 4.0 and 13.7% for rations II
and III, respectively. Moreover, economical efficiency improved by
30.5 and 17.0%, while feed cost, as LE/kg gain was decreased by 23.2
and 14.3% for lambs fed rations II and III, respectively compared
to the control ration.

Key Words: Lambs, Feeding value, Animal performance

M156 Predicting fineness of instrument-classed wool lines using
an Optical-based Fibre Diameter Analyser (OFDA2000). C. J.
Lupton and F. A. Pfeiffer*, Texas Agricultural Experiment Station,
San Angelo, TX.

The portable, computerized OFDA2000 (BSC Electronics, Ardross,
Western Australia) was developed for measuring properties related to
fiber diameter and staple length of raw wool. It has been widely used
to facilitate sheep selection in the field based on the economically
important wool trait average fiber diameter (AFD). This experiment
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was conducted to establish the accuracy of predicting AFD of
instrument-classed wool lines produced by measuring a single mid-side
staple removed from each skirted fleece in the line. Two important
assumptions are involved in the prediction: the AFD of a mid-side
sample is not different than whole fleece AFD; and, fleeces are of equal
weight. To take full advantage of the USDA’s Wool Loan Deficiency
Payment Program, target AFD ranges during the time period of the
experiment (2003 to 2005) were typically < 18.6, 18.6 to 19.5, and >
19.5 um. Actual AFD values (range 17.5 to 21.2 um) of the lines were
established by measuring representative core samples using standard
methodology. Over the 3-yr period, 8 clips were measured and 26
classed lines (weight range 200 to 7500 kg) were evaluated. Actual
were greater than predicted AFD values (0.25 um, P for paired t-test
=0.0259). The relationship between actual (y) and predicted (x) AFD
was y = 6.02 + 0.70 * x, 12 = 0.88, SE of the y estimate = 0.35 um.
The range in (predicted — actual) AFD values was -1.2 to 0.7 um. The
r for actual versus (predicted — actual) AFD was 0.50 that indicates
a positive and significant bias (P < 0.01). In summary, the technique
used here did not provide accurate estimates of AFD for classed wool
lines in the range 17.5 to 21.2 um. The accuracy of the estimates
varied considerably among clips (flocks) indicating the inadequacy of
mid-side sample AFD values (and presumed constant fleece weights) to
predict fleece and ultimately classed line AFD. The variable accuracy of
prediction may also be a function of the varying degrees of uniformity
present in the fleeces of the flocks tested.

Key Words: Fineness, OFDA2000, Wool

M157 Twin rate influences milk yield in Sarda dairy sheep in
organic and conventional farms. G. Canu!, C. Dimauro?, A. Natale?,
C. Patta!, and G. Pulina*?, 'stituto Zooprofilattico Sperimentale per
la Sardegna, Sassari, Italy, *Universita di Sassari, Sassari, Italy,
34ssociazione Regionale Allevatori della Sardegna, Cagliari, Italy.

Several studies have reported higher milk yields in dairy and non-
dairy sheep with multiple births. The aim of this experiment was to
investigate the influence of twin rate on milk yield in Sarda dairy sheep
in both organic (O) and conventional (C) farms. Data derived from the
PERSEO-ARA database and consisted of 235 farms (54 O and 181 C);
64,908 ewes (24.7 % in O); 7 years (1996-2002), and the 4 provinces
of Sardinia (Italy), i.e. Sassari (SS), Nuoro (NU), Oristano (OR), and
Cagliari (CA). Twin rate (expressed as the percentage of lambed ewes
which had multiple births) was classified into four classes: low (L
< 14%); medium-low (14% <ML <24%), medium-high (24% <MH
< 29%), and high (H 229%). Mixed procedure of SAS was used
to analyse the following model: Yjjma=lt +Tci+F;(Tcy)+Ty + C;
+P,+T*Tc+Tc*C+,+e, where Y=total milk yield (in kg/ewe per year),
u=overall last square mean, Tc;=twin-rate class, F;(Tc;)=farm j on twin-
rate class i (random effect), T, =year, C;=farm type, P, ,=province, and
[,=abortion incidence (covariate). Twin rate (U+se = 23.74%+0.54%
) influenced total milk production (u+se = 143.33+1.33 kg/ewe per
year) in farms belonging to the MH or H classes only, especially in the
H class of O farms (149.0 and 164.8 kg/ewe per year in the H class of
C and O farms, respectively), with a different trend among the years
(interaction P=0.0127). Year and province contributed significantly
to explain a relevant part of the variance, similarly to the covariate
abortion incidence (P=0.0073; ptse = 2.31%+0.15%). There were
no differences in milk yield between O and C farms, even if the
interaction between farm type and twin—rate class was highly significant
(P=0.002).

Funded by the MiPAF, PROBIOTAS project.
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Table 1. Contribution of twin rate class, year, province and farm
type to milk yield expressed as deviation from a mean of zero.

Twin
rate Milk Milk Milk Farm Milk
class yield  Year  yield Province yield type  yield
kg/ewe per year

L -8.11a 1996 -7.01ab CA +2529a C -0.72 a
ML —544a 1997 -836a NU +1.60b O +0.72 a
MH +7.60b 1998 +0.14bcd OR —47.16 b
H +595b 1999 —3.83abc SS +20.27 a

2000 +4.45 8

2001 +5.628

2002 +9.0198

Means with different letters within the column are significantly
different at P<0.05.

Key Words: Dairy sheep, Twin rate, Organic farm

M158 The effect of two management systems of dairy ewes on
milk production. S. A. Maesta, E. R. Siqueira, M. M. Stradiotto, C.
C. Boucinhas, A. Piccinin, and R. M. S. Emediato*, Sdo Paulo State
University, Botucatu, Sdo Paulo, Brazil.

Most of Brazilian breeds present capability for meat or wool production,
but it is possible to find animals with dairy properties. Bergamasca
ewes, for example, introduced in Brazil in 1940, are raised in the
Northeast for meat production. Considering their Italian origin, they
could be used for milk production; however, the amount of milk
produced by lactation and its characteristics are not well known. In
view of this, the objective of the present work, carried out at the Ewe
Milk Production Research Unit of the College of Veterinary Medicine
and Animal Science of the Sdo Paulo State University (UNESP), is
to evaluate the effect of the different management systems on milk
production of Bergamasca ewes. Eighty seven ewes were used and
submitted to two milk production systems. In the group without lambs,
these were separated from their mothers 48h after birth, while, in the
mixed group, lambs were kept with their mothers until to 60 days
of age, when they were weaned. Both ewes from the group without
lambs and from the mixed group were machine-milked for a period
of 90 days and milk production was daily measured during the whole
experimental period. The statistical analysis was performed by means
of the GLM procedure of the Statistical Analysis System (SAS, 1985).
Ewes managed in the group without lamb presented higher (P<.05)
daily average milk production in comparison to the mixed group.
This difference may be explained, in part, by milk injection inhibition
during machine-milking. In the beginning of lactation, the absence
of a proper sign during machine-milking, which is usually present
when females are nursing their lambs, inhibits the release of ocytocin
and milk ejection reflex.

Key Words: Dairy sheep, Machine-milking, Milk yield

M159 Effect of suckling management on skeletal development
and productive performance of Comisana lambs. A. Ciarlariello!,
G. Maiorano*!, C. Cavone!, R. J. McCormick?, and A. Manchisi’,
YWniversity of Molise, Campobasso, Italy, *University of Wyoming,
Laramie.

A study on restricted suckling of lambs was conducted to evaluate
skeletal development and productive performance of growing lambs.
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Twenty-one naturally suckled male Comisana lambs were divided
into three equal weight groups differing in suckling regimen: 1) only
maternal milk (C); 2) only maternal milk until 14d of age and, from
15d of age to slaughter, maternal milk, concentrate and Lucerne hay
ad libitum (T1); 3) only maternal milk until 14d of age and, from 15d
to 30d of age, maternal milk, concentrate and Lucerne hay ad libitum,
and from 30d of age to slaughter only concentrate and Lucerne hay ad
libitum (T2). Average daily weight gain and milk and feed intake were
calculated. At slaughter (63d) live weight and carcass traits (dressing
percent, shrink losses, kidney fat and shoulder percent) were recorded.
In addition longissimus dorsi (LD) muscle area, pH and color (45 min
and 24 h post mortem) were recorded. Metacarpal and metatarsal bones
were measured for length, diaphyseal diameter, weight, and moisture
content. Metacarpal growth plate width was also assessed after AgNO;
staining. ANOVA was performed and comparisons were tested by
Scheffé’s test. Suckling management system significantly affected
milk and feed intake and ADG, while live weight, hot and chilled
carcass weights and shrink losses were not different. Compared to T1
and T2, C had heavier (P<0.05) hot (71.34b, 67.53a and 66.97a %,
respectively) and cold (69.79b, 66.30a and 65.22a %, respectively)
dressing percentages. T2 compared to T1 and C groups showed a
greater shoulder percentage (8.00b, 7.78ab and 7.50a %, respectively;
P<0.05) and a lower kidney fat percentage (0.54a, 1.27b and 1.96¢
%, respectively; P<0.001). LD area, pH and color values were similar
among experimental groups. No difference was observed in bone
measurements. Suckling management appears to be an important factor
affecting lamb growth and carcass quality.

Key Words: Lamb, Suckling management, Productive performance

M160 Effects of an aluminum-water treatment residual on
performance and mineral status of feeder lambs. R. Van Alstyne,
L. R. McDowell*, P. A. Davis, N. S. Wilkinson, and G. A. O’Connor,
University of Florida, Gainesville.

Manure, which is often applied to grazing land, contains P that when
in excess may lead to water pollution. Previous studies suggest that
application of an Al containing water treatment residual (WTR), a
byproduct of water purification, increases the soil’s capacity to bind and
retain P. An experiment was conducted to see if WTR was detrimental
to ruminants. A 14 week experiment was conducted using 42 feeder
lambs. Individual feeding was recorded between weeks 11 and 14.
Diets, containing 0.25% P (as fed), included 1) control 10% sand, 2)
9.7% sand and 0.3% AICl;, 3) 2.5% WTR and 7.5% sand, 4) 5% WTR
and 5% sand, 5) 10% WTR and 0% sand, and 6) 10% WTR, 0% sand,
and additional P with double the supplemental trace minerals. Total
Al varied from 910 to 8,000 ppm. Lambs fed the control and WTR
had no decline in intake, BW or ADG which may be attributed to the
non-available Al found in WTR. Whereas lambs fed AICl; repeatedly
had lower BW and intakes. During week 6, all treatments declined in
plasma P, but the AICI; treatment declined the most. Accumulations
of Al in brain were greatest for lambs given 2,000 ppm Al from AICl;
and increased incrementally when Al as WTR was fed at levels higher
than 2,000 ppm. With the exception of the brain, soft tissues did not
accumulate large amounts of Al during this 14 week experiment.
Apparent P absorption from a 14 day metabolic study was positive
(P<0.05) (10.9-31.8%) for all lambs except those receiving 2,000 ppm
Al via AICl;, with a negative P absorption of -12.9%. Aluminum,
as AICl;, fed at 2,000 ppm reduced dietary P retention, but varying
amounts of Al as WTR had no effect on P apparent absorption with
similar absorption rates as the control. Therefore when dietary P is
supplied in amounts of 0.25% or higher, Al (via WTR) fed to lambs

58

in amounts as high as 8,000 ppm did not negatively impact the feed
intake, gain, BW, tissue P, plasma P, or P absorption.

Key Words: Aluminum, Phosphorus, Status

M161 Effects of age, location, and nutrition on body weight,
fiber production, and fiber quality characteristics of penned
alpaca males. C. J. Lupton*!, R. P. Elvestad?, F. A. Pfeiffer!, and K.
MacKinnon?, Texas Agricultural Experiment Station, San Angelo,
TX, *Natural Fibre Centre & Testing Laboratory, Olds, Alberta,
Canada.

Yearling alpaca males (36, offspring of 9 sires, BW = 40.0 = 7.7 kg)
from a single Canadian flock were obtained for this study. Half the
animals were re-located to research facilities in Alberta and the other
half to Texas. The animals were sheared annually in April or May
and 26 fleece and fiber traits were measured on each of the 5 fleece
components. At both locations, alpacas were assigned to three groups
(6 alpacas per treatment, 3 per rep) blocked by yearling BW and
fleece weight (FW). In year 2, local hays and mixed ration (50/50)
combinations were evaluated to produce monthly gains in BW of
3%. At the end of year 2, three nutrition treatments were imposed
consisting of the diets that produced the 3% gain, and 10 and 20%
less (hay and ration). Animals were weighed and assessed for body
condition monthly and diets were adjusted accordingly. As the alpacas
aged (1 to 3 yr), BW, FW, fiber fineness (AFD), staple strength
(SS), resistance to compression (R2C), total medullated (TM) and
objectionable fibers, and AFD of TM fibers all increased. In contrast,
fiber production / unit BW, fiber curvature, and staple length (ASL)
showed declines. Body condition score, clean yield (CY), vegetable
matter present, and flat fibers did not change with age (P > 0.05).
In year 3, the BW, FW, AFD, TM and R2C of AB > TX alpacas (P
< 0.05). In contrast, CY and SS of TX > AB fleeces. Most other
characteristics were unaffected by location. Young alpaca males fed to
gain at moderate rates (2 to 3% increase in BW / mo) produced more
fiber (actual and g/kg BW, P < 0.05) that tended to be slightly coarser
(P = 0.1) and more heavily medullated (P < 0.05) than animals that
received 20% less feed. In all other measured traits, fleeces produced
in the three nutrition treatments were similar. In addition to the stated
objectives, this study documented variability in and correlations
between alpaca traits.

Key Words: Alpaca, Fiber, Nutrition

M162 Gestation length in Alaskan reindeer. M. P. Shipka* and J. E.
Rowell, University of Alaska Fairbanks, Fairbanks, AK.

Estimates of gestation length for reindeer vary from 198 — 240 d,
exceeding mean estrous cycle length (24 d) and limiting practicality
in predicting calving. A negative correlation between conception date
and gestation length has recently been identified in Alaskan (n=8)
and Norwegian (n=13) reindeer. The negative correlation implies
that females bred early in the season have a longer gestation. We
investigated the relationship between gestation length and breeding
date by examining historical data for captive reindeer at the University
of Alaska Fairbanks to look at the impact of early or late breeding dates
on gestation length and the association between gestation length
and calf sex, birth weight, and dam body weight at conception.
Historical data included only individuals that had known breeding
dates confirmed by systemic progesterone analysis along with recorded
date of parturition. These data include 39 individual cows from two
separate reindeer facilities at UAF. When the historical data were
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pooled, there was a negative correlation between gestation length
and breeding date (r= -0.628; P<0.001; n=39). Neither birth weight
(P=0.794; t4p-3,=0.264) nor gestation length (P=0.239; t4z3,=1.198)
differed between male and female calves and there was no significant
correlation between pooled birth weight and gestation length (r=0.323;
P=0.067; n=33). Dam body weight at conception was positively
correlated with gestation length (r=0.466; P=0.016; n=26). While
sample size in the historical data set is small, the negative relationship
between conception date and gestation length coupled with the poor
association between gestation length and both calf gender and birth
weight is intriguing. The idea that gestation length may vary in response
to social and environmental cues has been suggested in other species,
although hard evidence and a mechanistic explanation are lacking. To
address the phenomenon of a negative relationship between conception
date and gestation length, a controlled study was initiated during the
2005 breeding season that included early and late season breeding
to synchronized estrus in reindeer cows. These cows will calve in
April/May, 2006.

Key Words: Reindeer, Gestation length

M163 The diversity of bacterial community in the gut differs
between different hatches of broiler chicks. G. W. Tannock!, S.
Musa!, K. Munro', and V. Ravindran*?, ! University of Otago, Dunedin,
New Zealand, *Monogastric Research Centre, Massey University,
Palmerston North, New Zealand.

The aim of the experiment was to determine whether the gut microbiota
of chicks entering a broiler shed was consistent in composition between

different hatches. A variable degree of contamination of the chick
gut at hatching might influence the subsequent development of gut
microbiota in the broiler and disease resistance. Male, day-old chicks
(Ross) were obtained at monthly intervals from six different hatches
from the same commercial hatchery. Upon arrival at the farm, the
chicks were placed in the same broiler facility and fed the same
standard commercial diet (without antibiotics). Twenty four hrs after
the introduction into the facility, the chicks were killed by cervical
dislocation and, digesta samples were collected from the crop, ileum
and cecum of 10 chicks. Denaturing gradient gel electrophoresis
(DGGE) of DNA fragments obtained by polymerase chain reaction
(PCR) amplification was used to define the microflora profile. Bacterial
DNA was extracted from each sample and the V2-V3 regions of the
168 ribosomal RNA gene were amplified by PCR using bacterial
primers HDA1-GC and HDAZ2. The 16S rDNA fragments in the PCR
products were separated by DGGE to generate a profile of the bacterial
community in the gut samples. DNA fragments of interest were cut
from the DGGE gel and sequenced to permit bacterial identification.
There was hatch-to-hatch variation in the crop, ileal, and cecal
microbiota profiles. One fragment was observed to be common to
most chicks in all hatches. The bacterial community was dominated
by Lactobacillus species, but distinctive ileal and cecal profiles were
obtained for each hatch. These data show that the microbiota of broiler
chicks entering sheds will be different for each production cycle.

Key Words: Gut microbiota, Polymerase chain reaction, Broiler
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M164 Influence of short-term feed restriction on milk production
traits of Sarda dairy ewes. G. Pulina*, A. Mazzette, G. Battacone,
and A. Nudda, Dipartimento di Scienze Zootecniche, University of
Sassari, Sassari, Italy.

The effects of short-term feed restriction on milk yield and milk
composition of Sarda dairy ewes were studied in a 17—d experiment.
Twenty sheep were housed in individual pens and divided in two
isoproductive groups. Ten ewes (feed restricted group, FRG) were fed
a total mixed ration pelleted diet (TMR—PD) ad libitum (average intake
of 2.5 kg/head per day) for 7 days (preliminary period), followed
by 3 days of feed restriction of 50% of their previous intake (1.25
kg/head per day of TMR-PD) and 7 days of recovery. The other ten
ewes (control, C group) were fed TMR—PD ad libitum during all the
experimental period (average intake of 2.5 kg/head per day). There
were no differences in milk yield between the two groups during
the preliminary period (1485 and 1493 g/d for FRG and C group,
respectively). Milk yield for the FRG decreased during the feed
restriction period and averaged 72% of the values of the C group (1009
vs 1389 g/d, P<0.001). Milk yield of the FRG was not completely
restored during the 7—d recovery period, remaining lower than that
of the C group (1278 vs 1451 g/d, P=0.12). Fat percentage tended to
increase in FRG during the feed restriction period (5.87% vs 5.27%,
P=0.08), and remained higher than that of the C group during recovery
(6.04% vs 5.20%, P<0.01). No effects of feed restriction on protein
percentage (5.52% vs 5.53% for FRG and C group, respectively) were
observed. SCC was lower in the FRG than in the C group during the
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preliminary period (Ln SSC 4.51 vs 4.71, P=0.06), increased by more
than 4 fold during the feed restriction period (Ln SSC 5.34 vs 4.76,
P=0.02) and remained higher during the recovery period (Ln SSC 5.4
vs 4.8, P=0.10). Short-term feed restriction caused a permanent drop in
milk production and an increase in SCC on dairy ewes.

Funded by the PRIN-MIUR, Intellatte project

Key Words: Feed restriction, Milk, Dairy ewes

M165 Influence of short-term feed restriction on milk fatty acid

profile in dairy ewes fed complete pelleted diet. A. Nudda, S.
Fancellu, A. Mazzette, G. Battacone, and G. Pulina*, Universita di
Sassari, Sassari, Italia.

During feed restriction, changes in metabolism occur and often result
in the mobilization of energy from the adipose tissue. The objective
of this work was to evaluate changes in the fatty acid (FA) profile of
milk fat during short-term feed restriction in dairy ewes. Six ewes (3
at low-body condition score and 3 at high-BCS) were fed a complete
pelleted diet (CPD) ad libitum (average intake of 2.5 kg/head per d) for
7 days, followed by 3 days of feed restriction of 50% of their previous
intake (feed restriction group, FRG). Other 6 ewes (control, C group),
divided into 3 low-BCS and 3 high-BCS sheep, were always fed CPD
ad libitum (average intake of 2.5 kg/head per d). The CPD composition
was (on a DM basis) 38.3% NDF, 16.0% CP and 4.5% EE (of which
2% of palm oil). The data of the 3-d treatment were analysed by a
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mixed model using BCS, group and their interaction as fixed factors
and ewe as random factor. Milk fat content was higher in the FRG than
in the C group (5.92 vs 4.67%), whereas fat yield was similar between
groups. No effects of short-term feed restriction on C4-C14 fatty acids
were observed. The FRG showed a lower content of C16:0 (26.46 vs
29.59%; P<0.05) and cis9,cis12 C18:2 (4.42 vs 5.38%; P<0.10) and
a higher content of cis9 C18:1 (20.81 vs 17.56%; P<0.05) than the
C group. The content of total CLA (1.47 and 1.27 in the FRG and
C group, respectively) was not influenced by the feed restriction
treatment. The extent of variation in milk fatty acid profile in FRG
group (expressed as percentage respect to C group) was influenced by
BCS of ewes. The results suggest that feed restriction for a 3—d
period is enough to cause changes in the FA profile of milk fat. The
different responses observed in animals with high and low BCS was
probably due to a different extent of body store mobilization when
feed restriction occurred.

Funded by the FISR-MIUR project.
Key Words: Dairy sheep, Milk fatty acid, Feed restriction

M166 Fat stability and preservation of fatty acids with AGRADO®
antioxidant in feed ingredients used in ruminant rations. J.
Andrews* and M. Vazquez-Anon, Novus International, St. Louis,
MO.

Oxidation can have negative effects on fat quality and animal
performance. Nutrients most susceptible to oxidation are fats, fat
soluble vitamins, carotenoids. A series of experimental trials were
run to evaluate the stability of fats from soybean oil (SO), menhaden
fish oil (FO), yellow-grease (YG), a blend of corn oil, yellow grease,
and fish oil (BO), and wet distiller grains (WDG) in the presence
and absence of AGRADO antioxidant (A). Fats were oxidized in the
presence or absence of A by bubbling air through the fat at elevated
temperatures and a given time period. Peroxide values, fatty acid
profiles, Active Oxygen Method (AOM) and Oil Stability Index
(OSI) were used to asses the quality and stability of the fats. All
fats tested were readily oxidized under artificial oxidative stress, but
were stabilized in the presence of A as indicated by the reduction in
the AOM values of 191.5, 346, 288, and 191 meq of peroxides from
control for SO, YG, BO, and WDG, respectively (P =0.05). In the
presence of A, the OSI values were improved by 7, 14.5, 6, 4.9, and
43 h compared to control for SO, FO, YG, BO, WDG, respectively (P
= 0.05). The concentration of linoleic, linolenic in SO, YG, WDG
and concentration of EPA and DHA in FO and BO were reduced during
artificial oxidation but preserved in the presence of A. Across all
sources of fats evaluated in the study, addition of A significantly
improved the stability and quality of the fat as reflected by the AOM
and OSI values and preservation of essential fatty acids. AGRADO
is a trademark of Novus International, Inc. and is registered in the
United States and other countries.

Key Words: Oxidized fat, Agrado, Antioxidants

M167 Meta-analysis on the effects of lipid supplementation on
methane emissions and milk performance of lactating dairy cows.
M. Eugene*, C. Benchaar, J. Chiquette, and D. Massé, Agriculture
and Agri-Food Canada, Dairy and Swine R&D Centre, Lennoxville,
0C, Canada.

The objective of this study was to statistically assess the effect of lipid
supplementation on methane (CH,) emissions from lactating dairy
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cows. For this purpose, a meta-analysis was conducted using 20 trials
from 7 scientific papers published between 1972 and 2004. Response
variables evaluated were CH,, DMI, milk yield, milk composition, and
milk efficiency (kg of 4% FCM/kg of DMI). Lipid sources examined
were oilseeds, either free oils or seeds, and tallow. Data were analyzed
with PROC MIXED procedure of SAS to evaluate cow response to
lipid supplementation (L) expressed as the difference from the control
(C). The linear model included lipid supplementation as a fixed effect
and study as a random effect. Responses to L were weighed by the
number of animals used to test the response. Significance was declared
at P 0.05. Lipid supplementation decreased (P < 0.05) DMI (kg/d) by
5.6% and increased (P < 0.05) milk efficiency by 5.9% compared to
C. There was no effect (P > 0.05) of L on milk yield (25.17 kg/d), 4%
FCM (24.0 kg/d) and milk composition. Emissions of CH,, expressed
in g/d or as percentage of GE intake were lower (P = 0.01) for cows
fed L compared to cows fed C (315.62 vs. 345.38 g/d and 5.63 vs. 6.17
%GE, respectively). When expressed relatively to milk yield or 4%
FCM, CH, emissions were lower (P = 0.01) with L diets than with C
diets (13.4 vs. 14.8 g/kg of milk and 14.0 vs. 15.4 g/kg of 4% FCM,
respectively). Results from this study suggest that the addition of lipids
to lactating dairy cow diets decreased methane emissions (g/d) by 8.6%.
This reduction was mainly a consequence of a decreased DMI.

Key Words: Lipid supplementation, Methane, Lactating cows

M168 Fatty acid composition in milk from Flemish conventional
and organic dairy farm management systems. V. Fievez* and B.
Vlaeminck, Laboratory for Animal Nutrition and Animal Product
Quality, Ghent University, Melle, Belgium.

The aim of this study was to compare the fatty acid composition
(expressed as g/100 g fatty acid methyl esters) of organic certified
raw milk and milk produced by conventional systems. Representative
samples (n = 12) of both management systems were collected from a
Flemish dairy plant in January, February and March (winter samples)
and May, June and July 2005 (summer samples). No systematic linseed
supplementation was applied in either of the systems. Both in winter
(W) and summer (S) samples, significantly higher (P < 0.05) cis-9
trans-11 C18:2 (W: 0.61 vs. 0.41; S: 1.11 vs. 0.90; SEM = 0.038),
C18:3 n-3 (W: 0.67 vs. 0.38; S: 0.71 vs. 0.55; SEM = 0.034) and
trans-11 C18:1 (W: 1.36 vs. 0.96; S: 2.50 vs. 1.86; SEM = 0.105)
proportions were measured in organic milk. Differences between
both management systems are related to higher dietary proportions of
grass/clover either as silage or grazed in organic management systems.
As standard Flemish dairy practise allows grazing during the summer
period, differences between both management systems were smaller
in summer milk. This confirms results of Italian, German and Dutch
research which earlier reported organic dairy products to be enriched
in omega-3 and conjugated linoleic acids. Cholesterol-raising medium
chain fatty acid proportions (sum of C12:0, C14:0 and C16:0) did not
differ significantly between organic and conventional milk (W: 42.3
vs. 44.6; S: 38.2 vs. 38.4; SEM = 0.69). Milk odd and branched chain
fatty acid (OBCFA) proportions, which recently gained interest as
potential indicators of rumen function and dairy product intake in
epidemiological studies as well as for their anticarcinogenic effects
on cancer cells, did not differ between both management systems
(W: 3.26 vs. 3.32; S: 3.54 vs. 3.30; SEM = 0.056), but consisted
of a higher proportion (g/100 g OBCFA) of branched chain fatty
acids in conventional summer milk (W: 48.5 vs. 47.9; S: 54.1 vs.
57.1; SEM = 0.55).

Key Words: Dairy, Organic, Fatty acid
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M169 Feed a pound of fat strategy to improve productivity of
dairy cows. B. F. Richards*!, T. R. Dhiman!, D. R. Mertens?, A.
J. Young!, and L. C. Solorzano?, 'Utah State University, Logan,
2US Dairy Forage Research Center, Madison, WI, 3Milk Specialties
Company, Dundee, IL.

The objective of this study was to determine the influence of increasing
the forage in the diet, while maintaining the energy level through
supplemental fat, on production, health and reproductive efficiency
of dairy cows. Forty-five Holstein cows were blocked according to
expected due date and milk yield of previous lactation. Cows within
blocks were assigned to 3 treatments and fed a standard diet for the
first 15-20 d of lactation. The experiment lasted for 15 wk. During
the experiment cows were fed either a diet containing 43% forage
(CTL), 56% forage without fat supplement (FR), or 56% forage with
fat supplement (1.61% of diet; FRF). Forage and fat supplement were
added by replacing corn grain. Calculated energy and metabolizable
protein contents of the diets were 1.57, 1.57, and 1.62 Mcal NE
/kg and 11.7, 11.6, 11.5% of diet DM in the CTL, FR and FRF,
respectively. Weekly milk samples from 2 milkings were analyzed
for composition. Cows ate 25.3%, 26.12, and 23.1° kg DM/d (DMI;
P=0.06) and produced 36.4%, 39.42, and 38.9% kg/d of energy corrected
milk (ECM) in CTL, FR and FREF, respectively (P=0.01). The DMI
as a percent of BW were 3.192, 3.11%, 2.83% (P=0.06) in CTL, FR and
FRF, respectively. Gross feed efficiencies (ECM/DMI) were 1.52°,
1.59%° and 1.792 (P=0.01) for the CTL, FR, and FRF, respectively. Milk
fat and protein contents were 3.53, 3.67, 3.71% (P=0.17) and 2.88?,
2.76%, and 2.77°% (P=0.03) in the CTL, FR and FRF, respectively. Daily
fat and protein yields were 1.27°, 1.44% and 1.45% kg (P=0.001) and
1.03, 1.08, and 1.06 kg/d (P=0.44) for CTL, FR and FREF, respectively.
Cows gained 37.6, 13.6, and 28.6 kg (P=0.13) during the experiment
in CTL, FR and FREF, respectively. No noticeable trends were detected
in health and reproductive parameters among treatments. Cows fed a
diet high in forage with supplemental fat consumed less feed than cows
fed high grain diet and produced the same amount of milk. Feeding
high forage diets decreased protein content of the milk, however
protein yield was not different. Feeding a pound of fat to cows fed high
forage diets improved feed utilization efficiency while maintaining
milk production.

Key Words: Cow, Forage, Fat

M170 Milk production response to increased fatty acid level in the
feed. M. R. Weisbjerg* and L. Wiking, Danish Institute of Agricultural
Sciences, Tjele, Denmark.

Milk production response to increased dietary fatty acid (FA) level was
investigated using 16 Danish Holstein cows at two production levels
(8 cows 32.2 kg energy corrected milk (ECM)/d, LM; 8 cows 40.0 kg
ECM/d, HM) in a Latin square design. LM and HM groups were in
average 158 and 74 DIM at experimental onset, respectively. Treatments
were four levels of FA in ration dry matter (DM), unsupplemented (17
g FA/kg DM) and three increasing substitutions of barley with Palm
Fatty Acid Distillate (PFAD) fat, resulting in 29, 40 and 52 g FA/kg
DM, respectively. PFAD fat is free FA, mainly C16 and C18:1. Rations
were fed as total mixed rations, 63% of ration DM was grass/clover
silage. Milk production and composition were recorded the last 3
days in each of the four 3 week periods. DM intake decreased with
increased FA level, resulting in a constant net energy intake. The
general linear responses to increased FA level when FA level was
increased with 10 g/kg DM (1% of ration DM) were 1.1 kg ECM
(P<0.0001), 0.061 kg milk fat (P<0.0001), 0.012 kg milk protein
(P=0.09) and 0.052 kg lactose (P=0.0002) per day, and linear responses
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in milk composition were 0.39 g fat (P=0.07), -0.71 g protein
(P<0.0001) and 0.05 g lactose (P=0.3) per kg milk, and in milk fat
average globule diameter 0.092 um (P<0.0001). It was expected that
the response in milk production to increased dietary FA would be
almost proportional to cows” actual milk yield, however, the opposite
was the case. When responses were analysed separately for the two
groups of cows, response in kg ECM from lowest to highest FA level
was slightly larger for the medium than for the high yielding group.
Statistical analysis with likelihood ratio tests, using random regression
in PROC MIXED across all cows, confirmed that the ECM response
(regression coefficient) was significantly negatively correlated to the
production level of the cows (intercept). A negative correlation was
also found for the other milk production and concentration parameters
except for milk fat concentration. However, the correlations were only
significantly different from zero for kg milk, kg ECM, kg protein, kg
lactose and fat concentration.

Key Words: Milk, Fatty acids, Fat globule diameter

M171 Performance of dairy cows fed Ca-salts of saturated and
unsaturated fatty acids. T. R. Dhiman*!, A. Hopkins!, R. Thompson!,
L. R. Godfrey', and N. D. Luchini?, 'Utah State University, Logan,
2NutriScience Technologies Company, Fairlawn, OH.

The objective of this study was to determine the optimum combination
of Ca-salts of saturated and unsaturated fatty acids in an ideal fat
supplement for dairy cows. Twelve mid-lactation Holstein cows were
assigned to one of four treatments. Experimental design was 4 x 4
Latin squares with three replicates and four periods. Each period was
3 wk. Measurements were made during the last week in each period.
Cows in 4 treatments were fed a diet containing 50% forage and 50%
grain including either 2.1% of dietary DM as Ca-salts of palm oil
fatty acids (saturated fatty acids) and 0% calcium salts of unsaturated
fatty acids (UF0) , 1.4% saturated and 0.7% unsaturated (UF33), 0.7%
saturated and 1.4% unsaturated (UF67) or 2.1% unsaturated (UF100).
Diets were fed as a total mixed ration. Diets contained 1.65, 1.65,
1.66, and 1.66 NE; Mcal/’kg DM in UF0, UF33, UF67 and UF100,
respectively. Diets had similar CP contents. Daily feed intake and milk
yield were recorded. Milk samples were collected from 6 consecutive
milkings (a.m. and p.m.) during week 3 in each period and analyzed for
composition and fatty acid profile. Daily feed DM intake and energy
corrected milk yield (ECM) of cows were 24.4, 24.4, 24.4, and 24.7
kg (P=0.97) and 36.8, 37.4, 36.8, and 35.1 kg (P=0.30) in UF0, UF33,
UF67 and UF100, respectively. Milk protein, lactose, and urea contents
were not different among treatments. Milk fat contents were 3.71?,
3.832, 3.54% and 3.41° (P=0.05) in UF0, UF33, UF67 and UF100,
respectively. Gross feed efficiencies (ECM/DMI) were 1.50, 1.55,
1.50, and 1.42 (P=0.17) in UF0, UF33, UF67 and UF100, respectively.
The proportions of C18:1 trans-11 and C18:2 cis-9, trans-11 were
2.16% 2.31%, 2,942 and 3.67* (P=0.001) and 0.64%, 0.64°, 0.78%,
and 0.85% % of total fatty acids in UF0, UF33, UF67 and UF100,
respectively. The proportions of unsaturated fatty acids were 35.2°,
36.1b%, 38.1%, and 38.6 (P=0.03) % of total fatty acids in UFO,
UF33, UF67 and UF100, respectively. In the present study the best
combination of Ca-salts of saturated and unsaturated fatty acids in a
fat supplement was 33:67, respectively for optimum productivity and
fatty acid profile of milk from dairy cows.

Key Words: Dairy, Milk, Fat
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M172 Influence of method of processing and feeding level of
safflower seeds on the performance of dairy cows. L. R. Godfrey
and T. R. Dhiman*, Utah State University, Logan.

Optimum method of processing safflower seeds and level of feeding
was determined in 3 experiments. In Expt 1, using the criteria of
reduction in seed particle size and ease of grinding without plugging
hammer mill it was found that the optimum method of processing
safflower seeds was with a 50:50 mixture of corn and safflower seeds
using a screen of 0.635 cm size mesh. In Expt 2, 12 cows (99442 DIM)
in a crossover design repeated 3 times over a period of 12 wk were fed
a diet containing 48.4% forage and 51.6% grain supplemented with
ground safflower seeds either 0% (CTG), 2.1% (SG2), or 4.2% (SG4)
of diet. Safflower seeds were added to the diet by replacing linted
cottonseed. In Expt 3, another group of 12 cows (85+42 DIM) were
fed a diet similar to the Expt 2, except supplemented with extruded
safflower seeds either 0% (CTE), 2.1%(SE2), or 4.2% (SE4) of diet.
Safflower seeds were extruded dry using 50:50 mix of corn and
safflower at 132°C. Diets had 1.56, 1.58, 1.60, 1.56, 1.58, and 1.60
Mcal NE; /kg in CTG, SG2, SG4, CTE, SE2, and SE4, respectively.
Diets were isonitrogenous. DM intakes of cows were 26.9, 25.7, and
26.8 (P=0.16) 26.95, 27.6, and 27.62 kg/d (P=0.27) in CTG, SG2,
SG4, CTE, SE2, and SE4, respectively. Cows produced 38.3, 39.5, and
38.8 (P=0.56) 40.2, 41.2, and 38.7 kg/d (P=0.21) of energy corrected
milk (ECM) in CTG, SG2, SG4, CTE, SE2, and SE4, respectively.
Milk protein contents and yields were similar among treatments in
Expt 2 and 3. Milk fat contents were 3.402°, 3.582, and 3.15° (P=0.006)
3.582, 3.71%, and 3.24® % (P=0.04) in CTG, SG2, SG4, CTE, SE2,
and SE4, respectively. Daily milk fat yields were 1.33, 1.41, and 1.28
(P=0.21) 1.47, 1.49, and 1.33 kg/d (P=0.11) in CTG, SG2, SG4, CTE,
SE2, and SE4, respectively. Gross feed efficiencies (ECM/DMI) were
1.43, 1.55, and 1.45 (P=0.10) 1.48, 1.50, and 1.39 (P=0.16) in CTG,
SG2, SG4, CTE, SE2, and SE4, respectively. Ground or dry extruded
safflower seeds can be fed to dairy cows up to 2% of diet without
negative impact on feed intake, milk yield or milk composition.
Feeding processed safflower seeds at 4% of diet will result in decreased
milk fat content and maybe fat yield.

Key Words: Cow, Safflower, Milk

M173 Milk production, milk composition, digestion, and feed
intake of cows fed different concentrations of whole flaxseed. H. V.
Petit*! and P. Mir?, 'Agriculture and Agri-Food Canada, Lennoxville,
OC, Canada, *Agriculture and Agri-Food Canada, Lethbridge, AB,
Canada.

Thirty-two lactating multiparous Holstein cows averaging 622 kg
of BW were used from week 25 to 29 of lactation to determine the
effects of different concentrations of whole flaxseed in the diet on milk
production, milk composition, digestion, and feed intake. Cows within
groups were assigned randomly to one of four TMR: a control diet
(CON) with no fat supplement or diets containing either 5, 10 or 15
% whole flaxseed (FS) on a DM basis. Feed consumption and milk
yield were recorded daily. Milk samples were obtained from each
cow for two consecutive milkings on the fifth week of the experiment
to determine milk composition. Total collection of feces and urine was
carried out on the fifth week of the experiment. Milk production aver-
aged 25.9 kg/d and was similar among treatments. Milk concentrations
of protein and lactose, and yields of protein, lactose, and fat were not
affected (P > 0.10) by diet. Cows fed 10% FS had the highest milk
fat concentration (4.71%). Intake of DM averaged 19.2 kg/d and was
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similar (P > 0.10) among treatments. Feeding 10% FS resulted in the
highest (P = 0.06) DM digestibility and tended to lead to the highest
digestibility of ADF and NDF (P = 0.11 and 0.12, respectively).
Digestion of N was similar (P > 0.10) among treatments. Milk
concentrations of short- and medium-chain fatty acids (FA) decreased
linearly and those of long-chain FA increased linearly with greater
concentrations of FS in the diet. Feeding greater concentrations of
FS increased linearly milk concentrations of C18:1¢9, C18:1t11,
C18:2t9,t12, C18:3n3, and total omega 3 FA and decreased linearly
the omega 6 to omega 3 FA ratio. Although there is a linear increase in
concentrations of many FA important for human health, differences
in milk FA composition between cows fed 10 and 15% FS would be of
little biological significance. These results suggest that 10% would be
the optimal concentration of FS to feed in the diet of mid-lactating dairy
cows as it generally leads to better feed digestion, and higher milk fat
concentration and milk enrichment in omega 3 and long-chain FA.

Key Words: Dairy, Milk composition, Fatty acids

M174 Effect of flaxseed and flaxseed oil supplementation on milk

fatty acid composition in dairy cows fed high- or low- forage diets.
C. Benchaar*!, H. V. Petit!, T. A. McAllister?, and P. Y. Chouinard?,
Wgriculture and Agri-Food Canada, Dairy and Swine R&D Centre,
Lennoxville, QC, Canada, 2Agriculture and Agri-Food Canada,
Lethbridge, AB, Canada, 3Université Laval, Quebec, QC, Canada.

The objective of this study was to examine the effect of flaxseed (FS)
and flaxseed oil (FO) supplementation (10 and 3%, respectively; DM
basis) on milk fatty (FA) composition in dairy cows fed high- (H)
or low- (L) forage diets (70 and 30%, respectively; DM basis). Four
lactating cows (BW=647 kg; DIM=96 d) used in a 4x4 Latin square
design were fed: H+FS (HFS), H+FO (HFO), L+FS (LFS), and L+FO
(LFO). Orthogonal contrasts were used to test the main effects of
forage level (F), flaxseed source (FLA) and their interaction (F x
FLA). Significance was declared at P<0.05. Contents of C10:0 (3.04
vs. 2.49%), C12:0 (3.55 vs. 2.65%), C14:0 (12.36 vs. 10.53%), C14:1
(1.18 vs. 0.84%), C15:0 (1.38 vs. 1.10%), cis-11 C18:1 (1.04 vs.
0.72%), and cis-9, cis-12 C18:2 (1.83 vs. 1.49%) were higher and
those of C4:0 (4.05 vs. 5.18%), C18:0 (11.3 vs. 14.5%), and cis-9,
trans-11, cis-15 C18:3 (0.09 vs. 0.06%) were lower in milk of cows fed
L than in that of cows fed H diets. Feeding L diets tended (P=0.07) to
decrease milk content of cis-9, cis-12, cis-15 C18:3 (0.53 vs. 0.67%) as
compared to H diets. Cows fed FS produced milk with lower contents
of cis-11 C18:1 (0.77 vs. 0.99%), cis-15 C18:1 (0.37 vs. 0.65%),
trans-9 C18:1 (0.26 vs. 0.49%), trans-11 C18:1 (1.27 vs. 2.91%),
trans-12 C18:1 (0.69 vs. 1.10%), cis-9, trans-11 C18:2 (CLA, 1.11 vs.
0.47%), trans-11, cis-15 C18:2 (0.40 vs. 1.16%), and higher contents
of C10:0 (3.03 vs. 2.50%), C12:0 (3.38 vs. 2.83%), C16:0 (25.8 vs.
22.8%), C18:0 (13.5 vs. 12.3%), and cis-9, cis-12, cis-15 C18:3 (0.67
vs. 0.45%) than cows fed FO. Milk fat contents of trans-10 C18:1 were
0.53,0.30,2.41, and 0.43% for HFO, HFS, LFO, and LFS, respectively
(interaction of F x FLA). Feeding L diets modified the pathway of
biohydrogenation, leading to the production of more #trans-10 C18:1 in
milk fat and this effect was of greater magnitude when FO was
added in the diet as compared to FS. Feeding FS increased milk
fat content of cis-9, cis-12, cis-15 C18:3, the major FA present in
flaxseed, and decreased the content of #ans intermediates of ruminal
biohydrogenation as compared with FO.

Key Words: Flaxseed/flaxseed oil, Milk fatty acid, Dairy cows
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M175 Bovine somatotropin and dietary fat enriched with omega-3
fatty acids in dairy cows: I. Lactation performance. M. Carriquiry*,
W. J. Weber, C. R. Dahlen, G. C. Lamb, and B. A. Crooker, University
of Minnesota, St. Paul.

Multiparous cows (n=59) were blocked by expected calving date and
previous 305ME and assigned randomly to a 2x2 factorial design to
determine effects of bST (POSILAC®) and dietary fat during 280
DIM. Diets (1.98 Mcal NEL,, 184 g CP, and 185 g ADF per kg DM)
included whole, high-oil sunflower seeds (10% of dietary DM, SS) or
a mixture of Alifet-High Energy® and Alifet-Repro® (3.4 and 1.5% of
dietary DM, AF) and were provided from calving. Cows received 0 or
500 mg bST (N, Y) every 10 d from 12 to 70 DIM and at 14 d-intervals
thereafter. Blood was collected weekly through 150 DIM. Means from
a repeated measures analysis differed when P<0.05. Daily 4%FCM
yield was 4.7 kg/d greater after 23 d of bST but was not altered by diet.
Peak milk was delayed (54.9 vs 72.0 £ 3.9 DIM) and tended (P=0.07)
to increase (48.9 vs 51.1 + 1.0 kg) with bST. Milk fat, protein, and
lactose yields increased with bST but did not differ between diets.
Daily DMI did not differ among treatments but BCS was reduced with
bST (3.30 vs 3.18 + 0.06). Energy balance (EB) nadir (-11.2 £ 0.75
Mcal NEL/d) occurred at 15 DIM and did not differ among treatments.
There was an interaction of bST and diet on EB as AF decreased the
impact of bST on mean EB (2.042, -2.75°, 2.00%, 0.13 + 0.69 Mcal
NEL/d for SSN, SSY, AFN, and AFY) and allowed AFY cows to reach
positive EB earlier than SSY cows (70 for SSN, AFN, and AFY vs 105
DIM for SSY). Adjusted gross efficiency was greater for bST cows
(1.10 vs 1.24 + 0.02 kg FCM/Mcal NEL intake). Plasma NEFA and
glucose were similar among treatments. The postpartum decrease in
IGF-I did not differ among treatments but mean IGF-I during lactation
was less for SS than AF (98.6 vs 112.2 + 6.7 ng/mL) and for non-bST
than bST (85.7 vs 126.1 £ 6.7 ng/mL) cows. Plasma IGF-I increased
by 35 DIM for bST cows. Pre-calving concentrations of IGF-I were
reached by 84 DIM for bST and after 168 DIM for non-bST cows.
Initiation of bST at 12 DIM in cows fed AF increased FCM yield and
plasma IGF-I by 35 DIM without detrimental effects on EB.

Key Words: bST, Omega-3 fatty acids, Lactation

M176 Bovine somatotropin and dietary fat enriched with omega-3
fatty acids in dairy cows: II. Milk fatty acid composition. M.
Carriquiry*!, W. J. Weber!, C.R. Dahlen!, G. C. Lamb', S. R. Sanders?,
L. H. Baumgard?, and B. A. Crooker!, !University of Minnesota, St.
Paul, 2University of Arizona, Tucson.

Multiparous cows (n=32) were blocked by expected calving date and
previous 305ME and assigned randomly to a 2x2 factorial design to
determine effects of bST (POSILAC®) and dietary fat on milk fatty
acid (FA) composition during the first 140 DIM. Isocaloric diets
(1.98 Mcal NELI1x) that included whole, high-oil sunflower seeds
(10% of dietary DM, SS) or a mixture of Alifet-High Energy® and
Alifet-Repro® (3.4 and 1.5% of dietary DM, AF) were provided from
calving. Alifet-Repro® contained protected omega-3 FA (15.7% 18:3,
1.3% 20:5, and 1.3% 22:6). Cows received 0 or 500 mg bST (N,Y)
every 10 d from 12 to 70 DIM and at 14 d-intervals thereafter. Milk
samples from wk 2, 8, and 20 of lactation were analyzed for FA
composition. Means from a repeated measures analysis differed when
P<0.05. Proportions of de novo synthesized FA (200 vs 185 + 6 mg/g
FA) tended to decrease (P=0.06) and preformed FA (533 vs 558 +
5 mg/g FA) increased in milk with bST. Diet did not modify the
proportions of de novo or preformed FA but 18:3, 20:5, and 22:6 FA
were greater with AF. As lactation progressed, the proportion of de
novo and mixed origin FA increased, while preformed FA decreased.
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The saturated to unsaturated FA ratio (S/U) did not differ among
treatments and increased as lactation progressed. However, the increase
in de novo FA, the decrease in preformed FA, and the increase in S/U
ratio were detected later in lactation for bST cows (wk 8 vs 20). The
omega-6 to omega-3 FA ratio in milk was reduced in cows fed AF
(8.80 vs 7.39 + 0.29) and increased by bST as lactation progressed.
The cis-9, trans-11 CLA tended (P = 0.07) to be reduced by AF and
increased between wk 2 and 8 of lactation despite the decrease in
trans-11 18:1. The 14:1/14:0 ratio increased with wk of lactation.
Alifet-Repro® induced an increase in omega-3 FA in milk and bST
prolonged the mobilization period in milk FA composition.

Key Words: bST, Omega-3 fatty acids, Milk fat

M177 The abomasal infusion of wheat starch or cottonseed oil
with casein on milk yield and compositions in Sannen dairy goats.
M. Bashtani*!, A. A. Naserian?, and R. Valizadeh?, ' Birjand University,
Birjand, Southern Khorasan, Iran, 2Mashhad University, Mashhad,
Khorasan, Iran.

To determine effects of the abomasal infusion wheat starch or
cottonseed oil with casein on milk production and composition of
Sannen dairy goats, from three multiparous lactating Sannen dairy
goats in mid-lactation were used with mean yield and DIM of 1.6
+ 0.22 and 167 + 4 days.Goats were fed ad libitum with basal diet
include, 40% hay and 60% concentrate. Treatments were abomasal
infusion of 1) wheat starch (100 g/d), 2) wheat starch and casein (100
and 50 g/d respectively) and 3) cottonseed oil and casein (45 and 50 g/d
respectively). The DMI was not different among treatments. Infusion
of starch or cottonseed oil with casein increased milk yield, percentage
and yield of total protein, total solids, casein and true protein, but
percentage and yield of lactose, NPN, and whey protein were not
affected by treatments. Infusion of wheat starch with casein decreased
milk fat concentration. Digestibilities of DM, OM, CP, NDF, ADF and
EE in total tract were not different among treatments. No effect on
ruminal pH, rumen ammonia concentration and glucose, blood urea
nitrogen and triglyceride of plasma were observed. In general, it is
concluded using of casein with starch and oil in postruminal had
positive effect on milk yield and milk protein.

Key Words: Casein, Starch, Cottonseed oil

M178 Effects of adding whole safflower seeds to dairy Lacaune
sheep diets on CLA in milk, fatty acids profile and dairy perfor-
mances. M. A. Bouattour, R. Casals*, E. Albanell, X. Such, and G.
Caja, Universitat Autonoma de Barcelona, Bellaterra, Spain.

A total of 24 Lacaune dairy ewes milked twice daily were used to
study the effects of adding whole safflower seeds (WSF) to their
concentrate, on dairy performances, milk, fatty acids (FA) profile
and CLA. Ewes were allocated to two balanced groups according to
number of lactation, BW and daily milk yield, and kept in two separate
pens. TMR fed to ewes was a mixture of 55% forage (dehydrated
fescue:alfalfa hay; 1:1), and 45% concentrate, to which the WSF was
or not added. Dietary treatments were: C (control) and WSF (16.2%
in the concentrate). Ether extract in the two experimental concentrates
were similar (8.01%) due to the incorporation of calcium soaps of palm
oil FA (6.25%) to the control concentrate. The experiment consisted
of a two periods crossover design (20d each), during which the TMR
was offered ad libitum in the pens (09:00 and 18:00). Addition of WSF
decreased (P<0.05) DMI (2.42 vs. 2.34 kg/d), milk yield (1.58 vs. 1.48
L/d), ECM (1.47 vs. 1.34 L/d) and milk conversion rate (0.60 vs. 0.57
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L/kg DM), but did not modify milk fat (6.7%), protein (5.3%), casein
(4.19%) and TS (17.9%) contents. True protein content was increased
(5.16 vs. 5.43%; P<0.0001) and fat (108 vs. 96g) and protein (83 vs.
73) yields were decreased (P<0.05) by WSF, mainly because of the
milk yield depression. The WSF treatment increased (P<0.05) ewes
BCS (3.11 vs. 3.24) but decreased (P<0.05) blood concentrations of
cholesterol (96.2 vs. 84.5 mg/dL) and glucose (51.6 vs. 44.9 mg/dL).
Safflower addition increased (P<0.0001) LCFA (35.2 vs. 45.4%) and
MUFA (24.4 vs. 27.1%), and decreased MCFA (49.3 vs. 39.9%),
but no changes were observed in SCFA (12.7%), PUFA (4.1%), n3
(0.86%) and n6 (3.25%). In contrast, the addition of WSF increased
(P<0.01) the concentration of cis 9- trans 11 C18:2 (CLA, 0.62 vs.
0.93%), reduced (P<0.05) the saturated/unsaturated ratio (2.52 vs.
2.12) and the atherogenicity index (2.75 vs. 2.2), which is positive
in terms of human health.

Key Words: Safflower, Dairy ewes, CLA

M179 Milk fatty acid composition and dairy performances in
Lacaune sheep fed whole linseed and linseed oil with reference to
CLA. M. A. Bouattour, R. Casals*, E. Albanell, X. Such, and G. Caja,
Universitat Autonoma de Barcelona, Bellaterra, Spain.

This study was performed to investigate the effects of feeding whole
linseed (WLS) or linseed oil (LSO) to dairy ewes on lactational
performances, and milk fatty acids profile and CLA content. Thirty
Lacaune dairy ewes were blocked in 3 pens of 10 animals, and used
in a 3 x 3 Latin square (20 d periods). Ewes were fed a TMR with
55% forage (alfalfa and fescue dehydrated mixture, 1:1) and 45%
concentrate. Treatments were: 1) C (control); 2) WLS (8.2% of TMR,
DM basis); and, 3) LSO (2.7%). Diets were isonitrogenous (18.5%
CP), and had the same level of fat (5.3% EE), being a 6.3% of calcium
soap of palm oil included in the control concentrate. Feed intake (C:
2.65; WLS: 2.72; LSO: 2.7 kg DM/d) was increased (P<0.05) by WLS,
but milk yield (1.9 L/d), ECM (1.6 L/d) and milk protein (5.23%) and
casein (4.1%) contents were unaffected by treatments. In contrast, true
protein content (5.2; 5.11; 4.97%) was reduced and milk fat (5.7; 5.85;
6.08%) content and yield (107; 107; 114 g/d) and total solids content
(16.3; 16.6;16.9%) where increased (P<0.05) by LSO. Regarding blood
metabolites, both linseed treatments increased (P<0.01) triglycerides
concentration (12.7; 19.2; 17.6%) but did not affect glucose (53.6
mg/dL), cholesterol (100.6 mg/dL), NEFA (0.11 mmol/L), HDL (1.78
mmol/L) or LDL (0.67 mmol/L) concentrations. Both linseed treatments
increased (P<0.01) SCFA and LCFA, but decreased (P<0.0001) MCFA.
The cis 9- trans 11 C18:2 (CLA) was only improved by LSO (0.65;
0.6; 1.23%) and no changes were observed in C18:1 (23.4%) and
MUFA (24.6%), while PUFA (4.03; 4.68; 4.54) were higher (P<0.05),
and saturated FA (70.02; 67.6; 68.8%) and atherogenicity index (2.66;
2.31; 2.35%) lower (P<0.05) in linseed treatments than in control. In
conclusion, LSO was more effective than WLS to increase CLA in
milk, but both linseed treatments were useful to increase PUFA and
reduce atherogenicity index of milk fat.

Key Words: Dairy ewes, Linseed, CLA

M180 The long term effect of supplementing grazing dairy cows

diet with fish oil and sunflower oil on milk conjugated linoleic
acid. L. Holmes* and A. AbuGhazaleh, Southern Illinois University,
Carbondale.

The objective of this study was to determine the effect of adding fish
oil (FO) and sunflower oil (SFO) to grazing dairy cows diet on milk
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cis-9 trans-11 conjugated linoleic acid (CLA) and other fatty acids
commonly found in milk. Fourteen Holstein cows (105 £ 19 DIM)
were fed a TMR (50:50) diet for 1 wk then divided into 2 groups
(7 cows/treatment) and offered fat supplements for 8 wks while in
pasture. Cows in group one were fed a basal diet (7.5 kg DM basis)
consisting of corn, soybean meal, molasses, vitamin/mineral premix
plus 500 g animal fat (CONT). Cows in the second group were fed
the basal diet plus 100 g of FO and 400 g of SFO (FOSFO). Cows
were milked twice a day and milk samples were collected weekly
throughout the trial. Both groups grazed together on alfalfa-grass
mix pasture for ad libitum and fed treatment diets after the morning
and afternoon milking. Analysis of variance was conducted using the
MIXED procedure of SAS for a completely randomized design with
repeated measures. The model contained the effects of covariance, diet,
week, and diet X week. Milk production (30.4 and 31.4 kg/d), milk fat
percentages (3.7 and 3.6), milk fat yield (1.12 and 1.12 kg/d) and milk
protein yield (0.90 and 0.91 kg/d) for diet 1 and 2, respectively, were
not affected (P > 0.05) by treatment diets. Compared with CONT, milk
protein percentages (3.0 and 2.9) were lower (P < 0.05) with FOSFO
diet. The concentrations of cis-9 trans- 11 CLA (0.78 and 1.47 g/100g
fatty acid) and vaccenic acid (2.02 and 4.57 g/100g fatty acid) in milk
fat were higher (P < 0.05) for cows fed the FOSFO over the 8 wks
of oil supplementation. The concentration of cis-9 trans- 11 CLA in
milk fat reached maximum (1.0 and 1.64 g/100g fatty acid for diets 1
and 2, respectively) on week 1 with both diets and remained relatively
constant thereafter. In conclusion, supplementing grazing cows diet
with FO and SFO enhances milk cis-9 trans- 11 CLA content without
affecting cows performance and that increase remains relatively
constant after the first week of oil supplementation.

Key Words: Grazing, Fish oil, CLA

M181 Effectiveness of linoleic and linolenic acid for enhancing
conjugated linoleic acid in milk from dairy cows. B. Dengpan', J.
Wang*!, T. R. Dhiman?, and L. Shijun', Institute of Animal Science,
Chinese Academy of Agricultural Sciences, Beijing, P.R. China,
24Animal, Dairy and Veterinary Sciences Department, Utah State
University, Logan, UT.

Feeding feeds rich in linoleic acid or linolenic acid increases the
conjugated linoleic acid (CLA) content of milk from dairy cows.
Objective of this study was to determine the comparative effectiveness
of linoleic and linolenic acid in enhancing CLA in milk when fed at the
same levels to mid lactation dairy cows. Forty dairy cows producing
an average of 25 kg of milk and 170 days in milk were randomly
assigned to 4 treatments. Cows in four treatments were fed a basal diet
containing 59% forage and 41% grain either without oil supplement
(CTL), 4% soybean oil (SO), 4% flaxseed oil (FO) or 4% 50:50 mix
of soybean and flaxseed oil (SFO) on DM basis. Oils were added by
replacing the corn in the diet. Soybean and flaxseed oils contained
43% linoleic and 57% linolenic acid, respectively. Diets were fed as a
total mixed ration 3 times a day. Diets had 1.48, 1.64, 1.64, and 1.64
Mcal NE; /kg DM in CTL, SO, FO, and SFO, respectively. Diets were
isonitrogenous and contained an average of 16.1% CP. Experimental
duration was 9 wk. Measurements were made during the last 6 wk of
the experiment. Data was analyzed using mixed Models procedures
of SAS package 9. Cows ate 16.2, 16.2, 15.6, and 15.9 kg/d feed DM
(P=0.10) and produced 23.1, 24.6, 24.2, and 24.3 (P=0.77) kg/d of
energy corrected milk (ECM) in CTL, SO, FO, and SFO, respectively.
Milk fat and protein contents were 3.49, 3.21, 3.26, and 3.30% (P=0.36)
3.15, 3.20, 3.17, and 3.15% (P=0.95) in CTL, SO, FO, and SFO,
respectively. Milk fat yields were 0.77, 0.83, 0.81, and 0.82 kg/d
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(P=0.19) in CTL, SO, FO, and SFO, respectively. The proportions of
C18:1 trans-11 (VA) and C18:2 cis-9, trans-11 CLA isomer were 1.48°,
6.192, 3.04°, and 4.532® (P=0.01) 0.64¢, 2.392, 1.60°, and 1.81b"% of
total fatty acid methyl esters in CTL, SO, FO, and SFO, respectively.
The proportions of unsaturated fatty acids were 27.9°, 33.62, 36.4%, and
33.8* (P=0.001) in CTL, SO, FO and SFO, respectively. Feeding free
oil rich in linoleic acid is 100 and 50% more effective in enhancing VA
and CLA in milk fat, respectively, than feeding free oil rich in linolenic
acid fed at the similar levels in the diet.

Key Words: Milk, Conjugated linoleic acid, Oils

M182 The effect of pH and polyunsaturated C18 fatty acid
source on the production of vaccenic acid and conjugated linoleic
acids in ruminal cultures incubated with docosahexaenoic acid.
A. AbuGhazaleh* and B. Jacobson, Southern Illinois University,
Carbondale.

Previously, combining docosahexaenoic acid (DHA) with linoleic acid
in rumen cultures enhanced vaccenic acid (VA) and conjugated linoleic
acid (CLA) accumulations. The objective of this experiment was to
examine the effect of two pH levels and two polyunsaturated C18
fatty acid sources on VA and CLA accumulations in rumen cultures
incubated with DHA. High pH culture treatments consisted of 10 mg
DHA plus 20 mg linoleic acid (LOH), or 10 mg DHA plus 20 mg
linolenic acid (LNH). Low pH culture treatments consisted of 10 mg
DHA plus 20 mg linoleic acid (LOL), or 10 mg DHA plus 20 mg
linolenic acid (LNL). Treatments were incubated in triplicate in 125 ml
flasks containing 500 mg finely ground TMR, 10 ml strained ruminal
fluid, 40 ml media, and 2 ml reducing solution. Ruminal fluid was
collected from fermenters fed high forage (pH 6.7) or high grain diets
(pH 5.4). A 5-ml sample of culture contents was taken at 0 and 24 h
for fatty acid analysis by gas liquid chromatography. After 24 h of
incubation, VA was the predominant trans C18:1 FA isomer in the
high pH cultures and its concentration was greater (P > 0.05) with
LOH (20.9 mg/culture) than with LNH (9.3 mg/culture). Similarly,
t10 C18:1 was the predominant trans C18:1 FA isomer in the low pH
cultures and its concentration was greater (P > 0.05) with LOL (12.8
mg/culture) than with LNL (4.5 mg/culture). The c9t11 CLA (0.74
mg/culture) and tt CLA (0.67 mg/culture) were the predominant CLA
isomers in the LOH cultures, while t10c12 CLA (1.47 mg/culture) and
tt CLA (1.27 mg/culture) were the predominant CLA isomers in the
LOL cultures. Additions of linolenic acid to cultures caused a dramatic
increase (P > 0.05) in the concentration of tl11c15 C18:2 (9.84 and
8.45 mg/culture, for treatments LNH and LNL, respectively). The
concentrations of VA and c9t11 CLA in rumen cultures were greatest
(P > 0.05) when DHA was incubated with linoleic acid at high pH.
In contrast, t10 C18:1 replaced VA and c9t11 CLA disappeared
when linoleic and linolenic acids were incubated under the low
pH condition.

Key Words: DHA, PUFA, Trans FA

M183 The relationship between the concentration in milk of c18:1
t10 and the concentration of total milk fat. P. J. Moate*!, R. C.
Boston!, 1. J. Lean?, and W. Chalupa!, 'University of Pennsylvania,
Kennett Square, *University of Sydney, Sydney, NSW, Australia.

A model is being developed to describe how diet and cow factors
influence milk fat concentration and the concentrations of individual
long chain fatty acids (LCFA) in milk. Much recent research has
focused on C18:1 t10 as a fatty acids that may decrease milk fat content.
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In this work we collated recent data from 23 published experiments
that described a total of 58 diets, did not involve administration of
exogenous CLA and which reported the concentrations (g/L) in milk
of total milk fat and of C18:1 t10. Unweighted univariate regressions,
were performed on these data. For total milk fat concentration,
the mean, standard deviation, minimum and maximum values were
respectively 33.9, 5.3, 22.2 and 45.7, while for C18:1 t 10, the
corresponding values were 0.25, 0.16, 0.01, and 0.82. The total
concentration of milk fat was significantly (P<0.01) negatively related
to the concentration of C18:1 t10 in milk, but this only accounted
for 25% of the total variation in milk fat concentration. [Milkfat] =
40.0£1.1 — 24.8+£5.7 * [C18:1 t10] R? = 0.25. Most of the milk fat
depressive effect of C18:1 t10 was due to a significant (P<0.01) effect
on concentrations of de novo milk fatty acids ( C4-C14); but only
accounted for 19% of the variation in these concentrations. [Total de
novo] = 9.9+0.5 — 6.1£1.7 * [C18:1 t10] R? = 0 .19. Although TMR
fed cows had higher concentrations of C18:1 t10 than did pasture fed
cows, these also had lower concentrations of C18:2 t10, c12. Since
C18:2t10, c12 also can depress milk fat concentration this observation
may explain why there was no significant difference in total milk fat
concentration between TMR and pasture fed cows. In conclusion,
factors other than C18:1 t10 must be taken into account to describe
the majority of the variation that occurs in the concentration of
total milk fat.

Table 1. Influence of TMR and pasture diets on milk fat composi-
tion

Parameter TMR Pasture Significance
N  Concentration N Concentration
(g/L) (g/L)
Milk fat 43 33.4+49 15 354+6.2 P>0.5
C18:1t10 43 0.29+0.15 15 0.11 £0.05 P<0.01
C18:2t10,¢c12 33  0.007 +0.006 9 0.017 £ 0.009 P<0.03

Key Words: Milk fat, c18:1 t10

M184 The effect of trans-10, cis-12 CLA on milk fat synthesis and
cheese yield in sheep fed at two levels of energy intake. A. L. Lock*!,
R. M. Early?, D. E. Bauman!, and L. A. Sinclair?, ' Cornell University,
Ithaca, NY, >Harper Adams University College, Newport, UK.

Sheep milk is characterized by a high ratio of fat to protein but for
cheese production this is a disadvantage as the excess fat is lost in
the whey. Trans-10, cis-12 conjugated linoleic acid (CLA) is a potent
inhibitor of milk fat synthesis in sheep and can result in increased milk
and milk protein yield, particularly when energy intake is inadequate.
The objectives of this study were to examine the effects of a rumen
protected source of CLA at a high and low level of energy intake on
milk fat synthesis and cheese yield. Sixteen multiparous ewes (59+9.0
kg) were randomly assigned to one of two restricted energy levels;
High (H; 28MJ ME/d) or low (L; 21MJ ME/d), and supplemented with
either Megalac (U: Volac, Royston, UK) or lipid-encapsulated CLA
(S: BASF AG, Ludwigshafen, Germany) in each of 4 periods of 21
d duration in a Latin square design. Megalac and CLA supplements
were fed at 25 g/ewe/d, providing 2.4 g/d of CLA to ewes on treatment
S. During the final 5 d of each period milk was collected, yield and
composition determined and the milk made into a cheddar type cheese.
There was no effect (P > 0.05) of treatment on milk or cheese curd
yield (Table 1). Milk fat content and yield were reduced when ewes
were supplemented with CLA (P < 0.001) whilst milk protein yield
was lower and liveweight gain higher (P < 0.05) when ewes were fed
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the high vs. low feed level. Supplementation with CLA reduced milk
fat content and yield similar to that recorded previously in dairy cows
and sheep, but there was no effect on curd yield. Ewes responded to
the greater level of energy intake by increasing weight gain rather
than milk yield.

Table 1.
Significance
Treatment Feed  Fat
HU HS LU LS SEM level source
Milk yield g/d 1188 1225 1204 1244 404  0.66 0.35
Fat content, % 636 487 6.17 479 0.093 0.15 <0.001
Fat yield, g/d 752  59.1 73.8 599 212 0.89 <0.001
Protein content, % 469 452 480 4.73 0.049 0.003 0.02
Protein yield, g/d 548 551 572 58.6 145 0.05 0.58
Live weight change,
kg/d 0.134 0.130 0.034 0.066 0.0215 <0.001 0.52
Green curd yield,
kg/kg 0.164 0.156 0.151 0.162 0.0073 0.66 0.85

Key Words: CLA, Sheep, Milk fat

M18S5 Distrubution of supplemental L-carnitine among tissues
and fluids of periparturient dairy cows. D. B. Carlson*!, N. B.
Litherland!, J. C. Woodworth?, and J. K. Drackley!, 'University of
llinois, Urbana, *Lonza, Inc., Allendale, NJ.

Our hypothesis was that supplemental L-carnitine would increase liver
carnitine concentration and hepatic fatty acid oxidation. Previously,
we have demonstrated that dietary L-carnitine effectively decreased
liver lipid accumulation during the periparturient period. Multiparous
Holstein cows (n = 56) were supplemented with four amounts of
Carniking (50% L-carnitine; Lonza, Inc.), mixed with 227 g ground
corn plus 227 g dried molasses, as a topdress from d 14 before expected
calving until 21 days in milk. Treatments were: control (CON; 0 g
L-carnitine), low (LC; 6 g L-carnitine), medium (MC; 50 g L-carnitine),
and high (HC; 100 g L-carnitine). All cows were fed the same basal
diet prepartum (21 d before expected calving) and same postpartum
diet (calving until d 56). Liver and skeletal muscle were biopsied on
d 21 before expected calving and at d 2, 10, and 28. Free, short-chain,
and long-chain carnitine esters were quantified using a radioenzymatic
procedure and ion exchange chromatography. Orthogonal contrasts
were used to compare carnitine treatments vs. CON; LC vs. MC
and HC; and MC vs. HC. Carnitine supplementation increased free
carnitine and carnitine ester concentration in liver tissue (P = 0.01).
The MC and HC treatments resulted in higher liver carnitine content
than did the LC treatment (P < 0.01), although concentrations of free
carnitine and carnitine esters did not differ between the MC and HC
treatments at any point during the periparturient period (P > 0.15).
Carnitine supplementation caused greater free carnitine and carnitine
ester concentrations in liver on d 2 and 10 after calving compared
with the CON treatment, but differences were diminished by d 28
after calving (treatment x time; P < 0.01). These results suggest
that dietary L-carnitine increased liver carnitine concentration in
periparturient cows, which likely contributed to the reduction in
liver lipid accumulation around calving by stimulating fatty acid
oxidation.

Key Words: L-Carnitine, Liver, Periparturient period
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M186 Effect of feeding Ca salts of trans-octadecenoic fatty acids
and linoleic acid on productive and metabolic responses of dairy
cows during the transition period. S. G. Onetti!, S. J. Bertics!, N. D.
Luchini?, and R. R. Grummer*!, 'University of Wisconsin, Madison,
2Virtus Nutrition, Fairlawn, OH.

Fifty-eight multiparous Holstein cows were used in a completely
randomized block design to evaluate the effects of feeding Ca salts of
trans-octadecenoic fatty acids and linoleic acid on animal performance
and lipid metabolism during the transition period. Three weeks before
expected calving, cows were fed 1% of the diet dry matter (DM) as Ca
salts of palm oil (PFA) or as Ca salts of trans-octadecenoic fatty acids
and linoleic acid (TFAL). After calving and until d 28 postpartum, half
of the cows from each prepartum treatment were assigned to a diet
containing PFA or TFAL at 2% of dietary DM. Pre- and postpartum
diets differed only in the type of supplemental fatty acids. After d 28
postpartum, all cows were fed the PFA lactation diet until d 42. Fatty
acid supplementation had no effect on pre- or postpartum DM intake
or milk production. Milk fat % was lower (P < 0.01) and milk fat yield
tended to be lower (P < 0.15) for cows fed TFAL than for cows fed
PFA prepartum (3.8 vs. 4.1%, and 1.51 vs. 1.39 kg/d, respectively).
Cows fed TFAL postpartum had lower (P < 0.03) milk fat test
than cows fed PFA (3.8 vs. 4.0%, respectively), but no effect of
postpartum treatment was observed for milk fat yield. Prepartum
plasma concentration of nonesterified fatty acids (NEFA) tended to be
lower (P < 0.10) for cows fed TFAL than for cows fed PFA (369 vs.
451 nEg/L, respectively). Cows fed TFAL prepartum tended to have
lower (P < 0.11) plasma NEFA concentration at d 1 postpartum than
cows fed PFA prepartum (792 vs. 989 LEq/L, respectively). Postpartum
treatments had no effect on plasma NEFA concentration. No effect of
prepartum treatment was observed for liver triglyceride content at d
1 postpartum. Results of this study suggest that feeding Ca salts of
trans-octadecenoic acids and linoleic acid during late gestation may
cause milk fat depression and lower NEFA mobilization at parturition
compared to feeding palm oil fatty acids.

Key Words: Trans-fatty acid, Transition period, Lipid metabolism

M187 Production, metabolic and reproductive responses of
transition Holstein cows fed trans fatty acids. C. J. Rodriguez-
Sallaberry*, C. Caldari-Torres, E. S. Greene, C. R. Staples, and L.
Badinga, University of Florida, Gainesville.

The objective of this study was to examine the effect of feeding
calcium salts of trans-octadecenoic fatty acids on performance and
metabolic responses of dairy cows during the periparturient period.
Eighteen multiparous and 12 primiparous Holstein cows were assigned
randomly to be supplemented with a highly saturated fat (RBF, Cargill;
n=15) or a Ca salt fat enriched in trans Cg.; fatty acids (TRANS,
EnerG TR, Virtus Nutrition; n=15). Dietary treatments started at
approximately 28 d prepartum and continued through 21 DIM. The
diets were formulated to contain 1.50 and 1.75% of RBF and TRANS,
respectively, so as to provide isolipid supplementation. Dry matter
intake (12.9 + 0.7 kg/d), body weight (618 + 16 kg), BCS (3.09 + 0.05)
and milk (32.4 + 1.4 kg/d) did not differ between dietary treatments.
Milk composition at week 3 of lactation (fat = 3.5 + 0.1%; true protein
=2.76 £ 0.05%; SCC=90,700 + 20,000) did not differ between dietary
treatments. Plasma NEFA (302.4 + 37.9 uEq/L), BHBA (3.9 + 0.4
mg/dL) and glucose (56.4 + 1.14 mg/dL) concentrations were not
different between dietary groups. Compared to cows fed saturated fat,
cows given supplemental trans fatty acids had higher PGF,, metabolite
(PGFM) concentration in plasma during the first week of lactation.
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The fatty acid effect on PGFM response was minimal in first-lactation
heifers. Dietary treatments had no detectable effects on follicular
dynamics during the first 3 weeks of lactation. Results indicate
that dietary trans-octadecenoic fatty acids may affect reproductive
responses in early post-partum dairy cows through alteration of uterine
PGF,,, production.

Key Words: Production, Reproduction, 7rans fatty acids

M188 Lactation response of cows to intravenous infusion of
conjugated linolenic acids. R. Gervais* and P. Y. Chouinard, Université
Laval, Québec, Québec, Canada.

It has been previously established that supplementation of trans-10,
cis-12 conjugated linoleic acid reduces milk fat content and fat
deposition in a number of species. Recently, a mixture of isomers of
conjugated linolenic acid (cis-9, trans-11, cis-13 C18:3 and cis-9,
trans-13, cis-15 C18:3) has been shown to affect lipid metabolism in
mice (Plourde et al. 2005, 96th AOCS An. Mtg. Exp.). The objective of
this study was to evaluate the effects of an intravenous administration
of conjugated linolenic acid on milk yield and composition with
special emphasis on milk fat content in lactating dairy cows. Three
multiparous Holstein dairy cows (DIM =200 + 35; BW = 648 + 56 kg;
SD), fitted with indwelling jugular catheter, were randomly assigned
to a 3 x 3 Latin square design. For the first 5 d of each 14-d period,
cows were infused intravenously with a 15% lipid emulsion providing:
LNA) 10 g/d of cis-9, cis-12, cis-15 C18:3 + 1.3 g/d of cis-9, cis-12
C18:2 as control, CLA) 10 g/d of cis-9, cis-12, cis-15 C18:3 + 1.3 g/d
of trans-10, cis-12 C18:2 as positive control, and CLNA) 10 g/d of
an equal mixture of cis-9, trans-11, cis-15 C18:3 and cis-9, trans-13,
cis-15 C18:3 + 1.3 g/d of trans-10, cis-12 C18:2. CLA treatment
reduced milk fat concentration by 6% (P < 0.05) compared to LNA
treatment (4.23 vs. 4.52 £ 0.50%; SEM; P < 0.05), whereas CLNA
treatment had no effect on milk fat concentration (4.17%; P > 0.10)
beyond that attribuable to its trans-10, cis-12 C18:2 content. Milk
lactose content was increased (P < 0.05) when CLA treatment was
infused (4.61 + 0.11%) compared to LNA treatment (4.51%) and
CLNA treatment (4.50%). Milk yield (27.4 + 2.9 kg/d), milk fat yield
(1148 £ 37 g/d), milk protein content (3.69 £ 0.32%) and yield (992 +
36 g/d), as well as dry matter intake (20.3 + 0.5 kg/d) were unaffected
by treatments (P > 0.10). The intravenous infusion of an equal mixture
of cis-9, trans-11, cis-15 C18:3 and cis-9, trans-13, cis-15 C18:3 did
not affect milk fat concentration and yield suggesting that these isomers
of conjugated linolenic acid have no effect on milk fat synthesis in
lactating dairy cows.

Key Words: CLNA, CLA, Milk fat

M189 Effect of diets rich in oleic acid (cis or trans), linoleic and
linolenic acids on plasma bST, IGF-1, and PGFM of Holstein cows.
B. C. do Amaral*, C. R. Staples, L. Badinga, S. A. Sennikov, and W.
W. Thatcher, University of Florida, Gainesville.

The objective was to evaluate how dietary fat sources of oleic, trans-
octadecenoic, linoleic, or linolenic acids affected bST, IGF-1, and PGF
metabolite (PGFM) concentrations in plasma of Holstein heifers (n
= 22) and cows (n = 32) during the summer season. Fat supplements
were the following: 1) sunflower oil (SFO; Trisun, Humko Oil, 80%
C18:1), 2) Ca salt of trans-octadecenoic acids (TRANS; EnerG TR,
Virtus Nutrition, 57% trans 6-12 C18:1), 3) Ca salt of vegetable
oils (MEGR; Megalac-R, Church & Dwight Co, 30% C18:2), and
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4) linseed oil (LSO- Archer Daniels Midland, 56% C18:3 and 16%
C18:2). Supplemental fats were fed at 1.35% of dietary DM beginning
at 29 d prior to expected calving date. After calving, fats were fed
at 1.5% (oils) and 1.75% (Ca salts) of dietary DM for 15 wk. Blood
samples were taken thrice weekly during 7 wk for measurement of
IGF-1 and bST and for the first 14 DIM for PGFM. Mean concentrations
of plasma IGF-1 tended to be greater (P = 0.08) in heifers compared
to cows (135 vs. 124 ng/ml) but did not differ among treatment groups
(122, 135, 124, and 137 ng/ml for diets 1, 2, 3, and 4 respectively).
Concentrations of IGF-1 increased at a faster rate for animals fed
polyunsaturated fats compared to those fed monounsaturated fats.
Mean concentrations of bST were not different among treatments.
Plasma concentrations of bST decreased from 7.0 to 4.1 ng/ml over
DIM for primiparous cows except those fed MEGR, which increased
from 7.3 to 8.3 ng/ml. For multiparous cows, bST concentrations also
decreased over time but those fed MEGR decreased at a faster rate
(treatment by parity by DIM interaction). Cows fed TRANS had a
higher initial plasma concentration of PGFM (4065 vs. 2408 ng/ml) and
decreased at a faster rate than cows fed SFO but both reached baseline
by 9 DIM. The PGFM concentrations of cows fed MEGR decreased at
a slower rate compared to cows fed LSO, reaching baseline 2 d later.
Dietary fatty acids alter hormonal status of lactating dairy cows.

Key Words: Fat, Hormones, Periparturient cow

M190 Effect of diets enriched in oleic (cis or trans), linoleic or
linolenic acids on concentration of blood and liver fatty acids of
Holstein cows. B. C. do Amaral*, C. R. Staples, S. C. Kim, L. Badinga,
and W. W. Thatcher, University of Florida, Gainesville.

The objective was to evaluate how dietary fat sources enriched with
oleic, trans-octadecenoic, linoleic, or linolenic acids affected the
plasma and liver fatty acid profiles of Holstein heifers (n = 22) and
cows (n = 32) during the summer season. Fat supplements were the
following: 1) sunflower oil (SFO - Trisun, Humko Oil, 80% C18:1),
2) Ca salt of trans-octadecenoic acids (TRANS- EnerG TR, Virtus
Nutrition, 57% trans 6-12), 3) Ca salt of vegetable oils (MEGR-
Megalac-R, Church & Dwight Co, 30% C18:2), and 4) linseed
oil (LSO- Archer Daniels Midland, 56% C18:3 and 16% C18:2).
Supplemental fats were fed at 1.35% of dietary DM beginning at 29
d prior to expected calving date. After calving, fats were fed at 1.5%
(oils) and 1.75% (Ca salts) of dietary DM for 15 wk. Three blood
samples collected on a Monday-Wednesday-Friday schedule between
21 and 28 DIM were analyzed for fatty acids using gas chromatography.
Liver samples were taken via biopsy on 2, 14£2, and 28+2 DIM,
immediately frozen in liquid nitrogen and kept at —80°C for fatty acid
analysis. Feeding high oleic sunflower oil did not affect the C18:1
concentrations of plasma (12.35%) or liver (21.8%). Cows fed TRANS
fats had greater concentrations of plasma C18:1 trans isomers in liver
tissue (1.0, 1.4, 1.0, and 1.0% for diets 1, 2, 3, and 4, respectively).
Concentrations of C18:2 were greater in cows fed MEGR (44.4%)
compared to cows fed LSO (41.8%) but were not different from that of
cows fed SFO (43.4%) or TRANS (45.2%). Cis-9, trans-11 CLA was
greater in plasma (0.13, 0.13, 0.16, and 0.14%) and liver (0.41, 0.43,
0.50, and 0.47%) of cows fed MEGR compared to those fed SFO or
TRANS. Cows fed LSO had greater concentrations of C18:3 (2.4,
2.5,2.3,and 4.9%; 0.9, 0.9, 1.0, and 1.4%) and C20:5 (0.5, 0.5, 0.5, and
0.7%; 0.6, 0.6, 0.5, and 0.9%) in plasma and liver, respectively. Feeding
dietary fats enriched with particular fatty acids resulted in increased
concentrations of those fatty acids in the plasma and liver.

Key Words: Fat, Blood, Liver
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M191 Effects of abomasal infusion of tallow or linseed oil on
responses to glucose and insulin challenges of Holstein cows. J.
A. A. Pires*, A. E. Kulick, N. Silva del Rio, and R. R. Grummer,
University of Wisconsin, Madison.

The objective was to test whether abomasal infusion of linseed oil,
rich in C18:3, enhances the response to glucose and insulin challenges
in Holstein cows when compared to tallow. Eight non-lactating,
non-gestating cows were assigned to a cross-over design, fed to meet
maintenance requirements and supplemented with abomasal infusions
of either linseed oil (L) or tallow (T) at a rate of 0.54 g/kg of BW
per d for 5.5 d. This dose is equivalent to a 735-kg cow eating a diet
containing 2.7% TG (DM basis) at 2% of BW. Feed and treatments
were provided in equal doses every 8 h during the first 3 d of each
period, and every 4 h thereafter. Five d after initiation of treatments,
glucose tolerance tests (GTT) were performed (0.25g dextrose i.v.
bolus/kg BW), followed by insulin challenges (IC; 0.1 IU insulin i.v.
bolus/kg BW) 12 h later. Before GTT, plasma glucose concentration
was greater for L (66 vs. 63 mg/dl; P < 0.05) and there was no
difference in serum insulin (29 vs. 28 ulU/ml; P = 0.81), nor plasma
NEFA (113 vs. 106 uEq/L; P = 0.41) for L and T, respectively. There
was no difference in glucose clearance parameters after GTT, but
insulin concentrations were lower for L during the first 40 minutes
after GTT. Accordingly, the insulin response area under the curve to
GTT was lower for L than T (9810 vs. 12589 pulU/ml/180 min; P <
0.01). NEFA was higher for L during GTT (108 vs. 89 UWEqg/L; P <
0.001), possibly due to the lower insulin response to GTT observed
with L. Before IC, glucose was similar between treatments (68 vs.
66 mg/dl; P = 0.13), but NEFA was higher for L (151 vs. 90 uEq/L;
P < 0.05). Glucose was similar across treatments during the 30 min
of sampling period after IC, suggesting that treatments did not affect
maximum responsiveness to insulin. NEFA was reduced to same
extent by 30 min after IC (20% vs. 17% for L and T; P = 0.71). L
had an insulin sensitizing effect compared to T, because lower insulin
concentrations caused similar glucose clearance during GTT.

Key Words: Linseed oil, Glucose and insulin tolerance tests, Bovine

M192 Effect of feeding whole soybeans on thermal balance and

fatty acid profiles on early lactation cows during heat stress. J.
D. Sampson, D. E. Spiers, and J. N. Spain*, University of Missouri,
Columbia.

Elevated air temperatures during summer months cause a change in
thermal balance of lactating cows. Skin secretions of heat stressed
cows contain a high proportion of 18:2n6. Feeding fat has been used
to increase energy intake while decreasing heat increment of the diet.
This study was conducted to investigate the effects of cracked soybeans
(SB) on thermal balance and plasma fatty acids of lactating dairy cows
during heat stress (HS). Twenty four cows were paired based on calving
date and parity and randomly assigned to one of two experimental
diets (Control or SB). SB diet provided the cows with 2.5 kg raw,
cracked soybean/d. Diets were fed ad libitum via Calan gates asa TMR
beginning on the first day after calving. Daily DMI was recorded.
On day 42 of lactation, cows were moved to the Brody Climate Lab.
Cows were housed under thermoneutral conditions (19°C) for 2 wks
before exposure to HS (cycling daily temperature; min. ~24°C, max.
~32°C).conditions. Blood samples were collected on day 7 and 14
during both TN and HS periods. Data were analyzed by PROC MIXED
of SAS. There were no differences due to diet in thermal balance as
assessed by respiration rate and rectal temperature (P>0.10). Heat
stress caused decreases in milk production and DMI, but there were
no differences between diets (P>0.10). Diet altered fatty acid profile

68

of the cows during periods of heat stress. Feeding soybeans caused
trends for increasing levels of plasma fatty acids with 16:0, 18:0,
18:1, and 18:2 higher in cows fed SB versus control (16:0, 76.0 vs.
141.0; P=.09), (18:0, 101.5 vs. 193.9; P=0.08), (18:1, 40.5 vs. 86.4;
P=0.08), and (18:2; 339.2 vs. 538.9; P=0.14). Cows fed control
diet had a significant 40% increase in NEFA immediately following
heat stress (P=0.06 diet*time interaction). The addition of fat from
soybeans did not alter production or thermal balance, but did increase
the concentration of fatty acids in the plasma of heat stressed cows.
The impact of altered fatty acid balance during heat stress on immune
function and reproductive performance warrant additional study.

Key Words: Heat stress, Soybeans, Plasma fatty acids

M193 A comparison of the fatty acid profiles of red deer and

sheep adipose tissues. G. A. Romero-Perez*!, R. W. Mayes!, and
J. R. Scaife?, 'The Macaulay Institute, Aberdeen, UK, *Writtle
College, Essex, UK.

The fatty acid (FA) composition of adipose tissues from grazing
red deer and sheep were compared in order to examine possible
implications to human health of consuming fat from these animals.
For nine weeks, 12 yearling female red deer (Cervus elaphus scoticus
L.) grazing high quality mixed grass pasture were supplemented with
60 g/d sunflower oil mixed with 135 g/d DM barley-based concentrate.
Similarly, a group of 12 grazing Scottish Blackface female sheep
were fed 30 g/d sunflower oil with 90 g/d DM concentrate. Separate
control groups of 12 red deer and 12 sheep were fed concentrate with
no oil. The statistical analysis of data was carried out using ANOVA
(Genstat for Windows, release 8.1). In fat depots, the ratio saturated
fatty acid (SFA):unsaturated fatty acid (UFA), was higher in deer
(=2:1) than in sheep (=1.2:1). Total concentrations of SFA and UFA
in adipose tissue in control deer were 267.35 +43.004 and 119.70
+20.114 mg/g, respectively and in control sheep were 341.18 £14.290
and 288.30 £26.762 mg/g, respectively. Oil-supplementation did
not significantly affect UFA and SFA in either species (deer: 316.86
+33.010 and 152.87 £16.447 mg/g, respectively; sheep: 366.38 £7.329
and 282.23 +14.624 mg/g, respectively). The total concentrations
of major FA in control deer were stearic acid (SA) (133.31 £20.253
mg/g), palmitic acid (PA) (103.13 £18.185 mg/g) and oleic acid (OA)
(60.73 £9.998 mg/g). FA concentrations in control sheep were OA
(216.93 +£18.124 mg/g), SA (173.90 +£10.243 mg/g) and PA (132.16
+5.185). Conjugated linoleic acid (CLA) concentration in the adipose
tissues of control and oil-supplemented deer (3.22 +0.669 and 4.16
+0.670 mg/g respectively) was not significantly different. Although
higher than in deer, CLA concentration in sheep fat depots was
similarly not significantly affected by oil supplementation. The
consumption by humans of fat from sheep adipose tissue may be less
unhealthy than that from red deer due to deer fat having a higher
SFA:UFA ratio and proportion of PA.

Key Words: Red deer, Stearic acid, CLA

M194 Differences in expression and activity of 3, B-carotene-15,
15’-oxygenase between yellow and white bovine fat carcasses. A.
Morales!, A. Gonzalez!, A. Varela-Echavarria?, A. Shimada!, and
0. Mora*!, 'Facultad de Estudios Superiores Cuautitlan, UNAM,
Querétaro, Querétaro, México, *Instituto de Neurobiologia, UNAM,
Querétaro, Querétaro, México.

Pasture-fed cattle show yellow pigmentation of their fat due to
B-carotene stored in the tissues. 3, B-carotene-15,15"- oxygenase
(BCO) is an enzyme expressed in different tissues, and it cleaves
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B-carotene into retinal. We compared the expression and activity of
BCO in duodenum and liver of cattle with pigmented or non-pigmented
fat. In the duodenum, in situ hybridizations showed expression of
BCO in epithelial cells and crypts of the mucosa that was similar in
pigmented and non-pigmented animals; liver showed diffuse signal
at lobules, but pigmented animals showed higher signal near the
portal space. Analyses by real time RT-PCR also showed amplification
of mRNA for BCO, with no difference between pigmented or non-
pigmented animals. Enzyme activity was similar in the duodenum,
but pigmented animals had higher enzyme activity (P=0.004) in liver.
Cattle with pigmented fat had higher expression and activity of BCO
in liver, but its level was not high enough to prevent the storage of
B-carotene in adipose tissue.

This work was supported by the Consejo Nacional de Ciencia y
Tecnologia (J31295B) and FESC-UNAM (IN2-02).

Key Words: Cattle, Yellow-pigmentation, 3-carotene

M195 Evaluation of fat tissue deposition and Leptin hormone
measurement in early Angus-Nellore cattle treated with recombi-
nant bovine somatotropin (rbST). C. L. Martins, R. D. C. Cervieri,
M. D. B. Arrigoni, A. C. Silveira, C. A. de Oliveira, E. C. G. Felippe, H.
N.s Oliveira, L. A. L. Chardulo, D. D. Millen*, and R. D. L. Pacheco,
FMVZ/UNESP, Botucatu, Sao Paulo, Brazil.

The objective was to study the response of tbST on fat tissue deposition
and leptin plasmatic concentration in early Angus-Nellore cattle. It was
used 40 male calves with 20 days old supplemented with creep feeding
until weaning and divided in two groups(n=20, 0.10mg/hd/day, every
14 days; n=20, not treated). The animals were weaned with 210 days
old and fed in feedlot, when they were housed and divided in four
treatments keeping the same dose every 14 days until 100 days prior
slaughter (n=10, treated with rbST before and after weaning; n=10,
treated with rbST until weaning; n=10, treated with rbST after weaning;
n=10, not treated with rbST). The diet used in the feedlot had 20%
of forage. Rib eye area (by ultrasound), weight gain and plasmatic
concentration of leptin were measured every 28 days. The animals
were slaughtered with 450kg and 13 months old. The leptin hormone
was measured by RIA kit leptin multi-species (XL-85K). In the creep
feeding period the calves treated with rtbST had greater (P<0.05)
average daily gain (1.10 vs. 1.02 kilos), total weight gain (170.8 vs.
158.1 kilos) and final weight (247.6 vs. 234.9 kilos) than calves
not treated with rbST. For leptin, had no significant effect of the
treatments and theirs interactions (P>0.05), showing a constant
concentration during the experimental period in the calves. But, the
leptin concentration increased from the beginning to the end of the
experiment (P<0.05), independent of treatments (3.098 vs. 7.996
ng/mL), as well the fat tissue amount (P<0.05), from 18.7% (creep
feeding period) to 30.4% (feedlot period). The animals not treated with
rbST in both periods had smaller rib eye area (69.19 vs. 74.58 cm2)
and lighter final weight (469.6 vs. 519.6 kilos) and hot carcass weight
(257.3 vs. 286.5 kilos) than treated animals. Leptin showed to be a
good metabolic indicator of animal adiposity, being able to be utilized
to predict body condition score. The rbST used before weaning presents
advantage for increasing the weaning weight and decrease the feedlot
period, without altering the fat tissue deposition in carcasses.

Key Words: Leptin, rbST, Young cattle
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M196 Effects of feeding soybean oil and high-corn silage diets on
feedlot performance of beef cattle. C. K. Reynolds*, F. L. Fluharty,
and S. C. Loerch, The Ohio State University, Wooster.

The objective was to determine the effect of feeding soybean oil (SO)
and high corn silage (CS) diets on feedlot performance and carcass
characteristics in beef steers. Angus based-steers (n = 168; BW = 287
kg) were allotted to 24 pens (7 steers each) and assigned to one of 6
treatments (4 pens each) based on 3 forage regimens with or without
SO supplementation in a 3 X 2 arrangement of treatments. Forage
regimens (8 pens each) were low CS diets for the entire finishing
period (LO) or high CS diets for 126 (HILO) or 210 (HI) d, followed
by LO until slaughter. Within each forage regimen 4 pens were fed
SO (5 % of diet DM) for the entire study. There were no implants or
ionophores used. Steers were harvested when s.c. back fat depth by
ultrasound (pen mean) was 1 cm. Final BW (Table) increased (P <
0.01) with greater CS and SO. Increasing CS decreased ADG (P <
0.01). Feeding SO tended to decrease ADG for HI-LO and HI, but
not LO (P < 0.08). DMI was greater for LO (P < 0.01) compared to
HI-LO and HI, was reduced by SO (P < 0.01), and the reduction was
less for LO (P < 0.04). Gain/kg feed DM was decreased (P < 0.01)
with increased CS and increased (P < 0.01) by SO. Dressing % (61.3)
and marbling score (569) were not affected by treatments, but kidney,
heart and pelvic fat % was reduced (P < 0.02) by SO (2.43 vs. 2.10).
In conclusion, feeding high CS diets increased total carcass yield
without reducing quality, but increased time on feed and decreased
ADG. Feeding SO increased gain/feed ratio, but increased feed costs
and reduced ADG for the high CS diets.

Table 1. Feedlot performance of beef steers fed varying amounts
of corn silage and soybean oil

Item LO LO-SO HILO HILO-SO HI HI-SO SEM
Final BW, kg 488 509 548 552 583 586 13
Days fed 146 149 200 218 246 260 6
DML, kg/d 9.19 8.77 8.46 7.58 879 776 0.22
ADG, kg/d 146 149 1.30 1.22 121 115  0.02
Gain/feed, kg’kg  0.159  0.169  0.154  0.161 0.137 0.149 0.004

Key Words: Beef, Forage, Oil

M197 Effects of adding sunflower or soybean seeds on heifers
feedlot performance. J. A. Navarro*, F. J. Santini, G. J. Depetris, E.
L. Villarreal, and D. H. Rearte, EEA INTA Balcarce, Fac. Cs. Agrarias,
UNM(dP, Balcarce, Buenos Aires, Argentina.

The objective of this trial was to evaluate dietary effects on heifers
performance fed with different proportions of sunflower or whole raw
soybean seed. One hundred and five Angus heifers (147+19 kg) were
used in a randomized complete block design. The lipid supplementation
treatments, applied for 125 d., were: no oilseeds (CON), sunflower
seed at 4% (LSF), at 6% (MSF), and at 8% (HSF), soybean seed at
15% (LSB), at 20% (MSB), and at 25% (HSB) on a dry matter basis.
Diets were formulated to be isonitrogenous (15% CP) and isocaloric
(2.5 ME Mcal/kg). All diets consisted of corn silage, whole corn,
sunflower meal and urea. Feed intake (DMI) was recorded daily and
animals were weighed at the start and end of the trial and at two week
intervals to obtain live weight gain (LWG). Ultrasound backfat (SBF)
was measured to estimate fat deposition rate (FDR). The results of
the least square means comparisons are shown on the table. Control
had higher (P<0.05) DMI, LWG and FDR than sunflower and soybean
treatments, and higher (P<0.05) FE than soybean treatments, but not
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different than sunflower treatments. Sunflower treatments had higher
(P<0.05) DMI and LWG than soybean treatments; FE was better
(P<0.05) for soybean treatments, and there were no difference in FDR
between oilseeds. Increasing the proportion of sunflower in the diet
caused a linear decrease in the DMI (P=0.02) and a quadratic effect
for LWG (P=0.05), but no response in the FE and FDR. The soybean
showed a linear effect for FE (P=0.03) only.

Table 1.

Item CON  LSF MSF  HSF LSB MSB HSB SEM
DMI, kg/d 5790 5225 521°  4.85bc  475bed 439¢d 4284 .12
Initial BW, kg 148 148 149 149 148 145 149 2
Final BW, kg 2600 250  250%  244% 2413 237b 246 4
LWG, kg/d 09332 0.831% 0.8673% 0.772° 0.787° 0.746> 0.811% 0.026
LWG, kg/d 09332 0.831% 0.867%% 0.772° 0.787° 0.746* 0.811% 0.026
LWG, kg/d 09332 0.831% 0.867%% 0.772° 0.787° 0.746* 0.811% 0.026
LWG, kg/d 0.933* 0.831% 0.867 0.772® 0.787° 0.746°> 0.8112> 0.026
FE, feed/gain ~ 6.18°  627°  6.01*  627° 6.02°0 6.02¢ 526° 0.16
Initial SBF, mm 244 258 2.60 249 258 222 240 0.0

abed\feans within a row with unlike superscripts differ (P < 0.05).

Key Words: Sunflower and soybean seeds, Beef heifers, Feedlot
performance

M198 Effects of rumen-protected Ca salts of conjugated linoleic
acid (CLA) and previous rate of gain on growth performance,
immune function, and carcass characteristics of feedlot cattle.
H. Florez-Diaz*!, E. B. Kegley!, G. F. Erf!, D. L. Kreider!, K. P.
Coffey!, J. K. Apple!, and N. D. Luchini?, 'Department of Animal
Science, Division of Agriculture, University of Arkansas, Fayetteville,
2NutriScience Technologies, Inc., Fairlawn, OH.

Crossbred beef steers (n = 35; initial BW =402 kg), that had been on a
56-d growing study and fed diets with Ca salts of palm oil (PO) or Ca
salts of CLA and formulated for a low (L; 0.68 kg/d) or a high rate of
gain (H; 1.36 kg/d), were used on this finishing study to evaluate the
effects of previous growth rate and growing and finishing fat source
on growth performance, immune function, and carcass characteristics.
Steers remained on the same fat source and were transitioned to 2 ad
libitum finishing treatments consisting of a basal, corn-soybean meal
based, diet with either 4% Ca salts of PO or CLA. Steers were fed to an
average slaughter weight of 564 kg and data were analyzed using the
GLM and MIXED procedures of SAS for a 2 x 2 factorial arrangement
of treatments with pen (n = 12) as the experimental unit. Steers fed CLA
had lower (P 0.05) ADG, ADFI, final BW, HCW, dressing percent,
proliferation of mononuclear cells stimulated with phytohemagglutinin
and pokeweed mitogen, percentage of Y8-TCR"CDS" cells, and tended
to have decreased total monocytes (P = 0.07) compared to steers
fed PO. At harvest, steers fed CLA tended to have a lower (P =
0.10) percentage of CD4"CD8" blood cells and a greater (P = 0.09)
percentage of CD4*CD8" cells in jejunal lymph nodes. Feeding CLA
increased the jejunal CD4"/CD8* ratio (P = 0.01) in H but not in L
steers. Compared to H steers, L steers had greater (P = 0.04) ADG
and NEFA, and a lower (P = 0.03) percentage of Yo-TCR*CDS" cells,
and tended to have a higher (P = 0.10) G:F ratio, better (P = 0.07)
yield grades, and lower blood CD4"CD8/CD4CD8" (P = 0.07) and
CD4"/CD8* (P = 0.08) ratios. In conclusion, feeding CLA affected
immunity, growth, and carcass traits of feedlot steers; however, previous
rate of gain may interact with these responses in finishing cattle.

Key Words: CLA, Immune function, Cattle
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M199 Influence of rate of growth and rumen-protected Ca salts of
conjugated linoleic acid (CLA) on growth performance, immune
function, and lipid metabolism of growing cattle. H. Flérez-Diaz*!,
E.B.Kegley!, G. F. Erf!, D. L. Kreider!, K. P. Coffey!, N. D. Luchini?,
and S. L. Krumpelman', 'University of Arkansas, Fayetteville,
2NutriScience Technologies, Inc., Fairlawn, OH.

Forty-eight crossbred beef calves (initial BW = 350 kg) were used to
determine the effects of rate of growth and CLA on immunity, lipid
metabolism, and growth performance. Calves were blocked by weight,
stratified by gender, and assigned to 16 pens. Pens within each block
were assigned randomly to 1 of 4 diets arranged as a 2 x 2 factorial.
Main effects were rate of gain (diets formulated to gain 0.68 [L] or
1.36 [H] kg/d), and fatty acid source (4% Ca salts of palm oil [PO] or
4% Ca salts of CLA). Data were analyzed using GLM and MIXED
procedures of SAS with pen as the experimental unit. Feeding CLA
tended to increase (P = 0.07) ADG and G:F in cattle fed L but not H
diets, and tended to decrease the percentage of monocytes (P = 0.09)
and eosinophils (P = 0.06) in H but not in L diets during the 56 d trial.
Total white blood cell (P = 0.02) and lymphocyte concentrations (P
= 0.05) were greater in L vs. H diets. Feeding CLA decreased the
proliferation of cells stimulated with phytohemagglutinin (PHA; P =
0.04) or concanavalin A (P = 0.03) in H but not in L diets. Responses
of cells to PHA were lower (P = 0.003) in L than in H diets. On d
56, CLA tended to decrease (P = 0.08) the percentage of CD4-CD8* T
cells, and to increase the percentage of Y3-TCR*CD8- T cells (P =10.08),
the CD4*CD8/CD4°CD8" ratio (P = 0.07), and the CD4"/CD8" ratio
(P = 0.08). Lower (P < 0.05) CD4"CD8/CD4°CD8" and CD4"/CD8"
ratios were observed in L vs. H diets. Feeding CLA decreased (P =
0.05) NEFA on d 28 and 56 in L but not in H diets. Lower insulin
concentrations were observed on d 28 (P = 0.01) and 56 (P = 0.002)
in L-CLA but not in L-PO. In conclusion, CLA may increase growth
performance, modulate immunity, and affect lipid metabolism in
growing cattle but responses depend on time and rate of growth.

Key Words: Cattle, Immune function, CLA

M200 Maternal nutrition effects on lipogenic enzyme messenger
RNA in adipose tissue of suckling calves. C. M. Murrieta*!, S. L.
Lake?, E. . Scholljegerdes’, B. W. Hess!, and D. C. Rule!, ! University
of Wyoming, Laramie, *Purdue University, West Lafayette, IN, 3USDA
ARS, Mandan, ND.

Milk fatty acid composition can be altered through maternal dietary
manipulation. We hypothesized that changes in milk fatty acid
composition could affect adipose tissue development in the suckling
calf. Our objective was to determine the effects of maternal prepartum
energy balance and postpartum lipid supplementation on mRNA
transcripts of four lipogenic enzymes in adipose tissue of suckling
calves. Three-year-old Angus X Gelbvieh beef cows nutritionally
managed to achieve a BCS of 4 £ 0.07 (BW = 479.3 £ 36.3 kg) or
6 £ 0.07 (BW 579.6 £ 53.1 kg) at parturition were used in a 2-yr
experiment (n = 36/yr). Beginning 3 d postpartum, cows within each
BCS were assigned randomly to be fed hay and a low-fat control
supplement or supplements with either high-linoleate cracked safflower
seeds or high-oleate cracked safflower seeds until d 60 of lactation.
Diets fed to cows were formulated to be isonitrogenous and isocaloric,
with 5% of DMI as fat. After 61 d of suckling these cows, calf adipose
tissue biopsies were taken from the tail head region for determination of
mRNA abundance. Maternal BCS did not influence mRNA abundance
for lipoprotein lipase (LPL; P = 0.90), acetyl-CoA carboxylase (ACC;
P = 0.96), stearoyl-CoA desaturase (SCD; P = 0.97), or fatty acid
synthase (FAS; P = 0.25). Likewise, mRNA abundance of LPL (P
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= 0.94), ACC (P = 0.93), SCD (P = 0.98), and FAS (P = 0.86) did
not differ in adipose tissue of calves suckling cows fed the various
dietary treatments. We conclude that neither maternal BCS nor milk
fat compositional changes occurring from 5% of DMI as fat from oil

seeds during the first 60 d of lactation in beef cows was great enough
to impact lipogenic enzyme mRNA abundance in adipose tissue of
their suckling calves.

Key Words: Lipid supplementation, Beef cattle, Milk

Ruminant Nutrition: Metabolism and Immunology

M201 Is OmniGen-AF capable of augmenting markers of immune
health when blended into a nutritional block? N. Forsberg*, Y.
Wang, and S. Puntenney, Oregon State University, Corvallis.

Previous studies have shown that addition of OmniGen-AF to diets
of ruminant livestock and laboratory animals increases expression
of markers of innate immune health. Markers which respond to
the presence of OmniGen-AF have included neutrophil L-selectin,
interleukin-1-beta (IL1B) and interleukin 8-receptor. The goal of this
study was to evaluate whether similar responses in immunity were
detected when OmniGen-AF was mixed into a nutritional block. The
rationale for completing this experiment was that block formation
requires high temperature processing and we were concerned that
heat may thereby inactivate the product. Fourteen growing sheep
were assigned to two treatments: control block and Omnigen-AF-
supplemented block. Concentration of the OmniGen product in the
block was 9% which was expected to deliver an approximate daily
intake of 4g OmniGen/animal/d. All animals on the study were
immunosuppressed via twice daily injection of Azium (0.1 mg/kg
twice/day). Duration of the study was 28 d. On day 28, blood samples
were taken via the jugular and neutrophils were isolated. The RNA was
prepared from neutrophils using Trizol. Concentrations of L-selectin
mRNA and beta-actin mRNA were then determined using selectin-
and actin-specific primers and quantitative RT-PCR. Animals on the 2
treatments gained similar weight during the study (P>0.05). Control-fed
sheep gained 0.17 kg/d and OmniGen-AF-fed sheep gained 0.19 kg/d.
Quantitative RT-PCR revealed that feeding OmniGen-AF increased
expression of L-selectin in neutrophils of immunosuppressed sheep by
3.75-fold (P<0.05). This increase is similar to effects of OmniGen-AF
on L-selectin expression when provided outside of a nutritional
block formulation. Therefore, the high temperatures associated
with nutritional block formulation do not inactivate OmniGen-AF.
OmniGen-AF is capable of enhancing expression of immune genes in
immunosuppressed sheep when included in a nutritional block.

Key Words: OmniGen-AF, Immunity, L-selectin

M202 Effect of feeding blends of feedstuffs naturally contaminated
with Fusarium mycotoxins on performance, metabolism and
immunological parameters of dairy cattle. S. Korosteleva* and T.
Smith, University of Guelph, Guelph, Ontario, Canada.

There is little known about the effect of Fusarium mycotoxins on
performance, metabolism and immunity of dairy cattle. A blend of
naturally contaminated feedstuffs was fed to 18 mid-lactation Holstein
cows with average milk production of 30-35 kg/day. Diets included: (1)
control (2) contaminated and (3) contaminated + 0.2% glucomannan
mycotoxin adsorbent (GMA) for a period of 56 days. Wheat, corn
and hay were the contaminated feedstuffs. Deoxynivalenol (DON)
was the major contaminant and was found in TMR at up to 3.6 ppm
dry matter. Body weight, body condition score, milk production,
milk composition, SCC, blood serum chemistry, hematology, total Ig
count and coagulation profile were measured. Data were analyzed by
analysis of covariance using the mixed model of SAS as a completely

J. Anim. Sci. Vol. 84, Suppl. 1/J. Dairy Sci. Vol. 89, Suppl. 1

randomized design with repeated measures (P<0.05). Zero point
(befor experiment) measurements were used as a covariate. Multiple
comparisons at each time point were performed. Experimental groups
were compared to control. Milk production, milk composition and
SCC were not affected by diet (P>0.05). Globulin (P=0.0016) and
total protein (P=0.0130) levels increased significantly in cows
fed contaminated TMR compared to controls after 42 days, while
albumin:globulin ratio decreased (P=0.0074). Serum urea concentra-
tions were significantly elevated (P=0.0121) throughout the experiment
when cows fed the contaminated diet were compared to controls. Serum
IgA concentrations decreased significantly in cows fed contaminated
TMR after 36 days of feeding (P=0.0095). The feeding of GMA
prevented these effects (P>0.05). It was concluded that feed naturally
contaminated with Fusarium mycotoxins, even in low concentrations,
can affect metabolic parameters and immunity of dairy cows and GMA
can prevent some of these effects.

Key Words: Dairy cows, Fusarium mycotoxins, Deoxynivalenol

M203 Effect of feeding whole soybeans on hepatic gene expression
in lactating dairy cows. J. D. Sampson*!, R. P. Rhoads!, R. J.
Tempelman?, S. S. Sipkovsky?, P. M. Coussens?, M. C. Lucy!, J.
N. Spain!, and D. E. Spiers!, 'University of Missouri, Columbia,
2Michigan State University, East Lansing.

The purpose of this study was to determine hepatic gene expression in
the dairy cow supplemented with whole soybeans during adaptation
to chronic heat stress (HS) using microarray analysis. Twenty-four
Holstein dairy cows were randomly assigned to either control diet
(LC) or a whole soybean (LSB) diet and acclimated to thermoneutral
conditions (TN; 19°C) for 2 weeks prior to exposure to HS conditions
(cycling daily temperature; minimum ~24°C, maximum ~32°C).
During the study, individual feed intake (FI) and milk production
(MP) were measured on a daily basis. Rectal temperature (Tre) and
respiration rate (RR) were measured at four hour intervals and milk
components were analyzed weekly. Liver biopsies were obtained after
one week of TN conditions and again after two weeks of HS exposure.
Hepatic total RNA was reverse transcribed to cDNA. LC and LSB
paired samples were sequentially labeled with Cy3 or Cy5 prior
to hybridization to an 18,263 member NBFGC microarray. Gene
expression data were normalized and analyzed using a two-stage mixed
effects model in SAS. During HS, the profile of Tre and RR mirrored
the cycling temperature, reaching daily maximums of 41°C and 95
breaths per minute, respectively. FI and MY steadily declined and
reached stable reductions of 25% and 20%, respectively, for both dietary
treatment groups by day 5 of HS. Microarray analysis revealed no
diet by temperature interactions. However, there were 11 differentially
expressed genes (P<0.001) due to diet with an approximately equal
number of up and down-regulated genes. In conclusion, feeding whole
soybeans alters hepatic gene expression.

Key Words: Liver, Microarray, Whole soybeans
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M204 Effects of feeding Tasco® Ascophyllum nodosum to large and
small dairy cows during summer months in central Arkansas. D.
W. Kellogg*!, J. A. Pennington?, Z. B. Johnson!, K. S. Anschutz!, D.
P. Colling?, and A. B. Johnson*, University of Arkansas, Fayetteville,
2University of Arkansas, Little Rock, 3Acadian Agritech, Dartmouth,
Nova Scotia, Canada, 4Bio—[ngenuity, LLC, Chanhassen, MN.

A trial was conducted in central Arkansas from July 1 to September 30
(2005) to evaluate the effects of feeding Tasco® Ascophyllum nodosum
to lactating dairy cows during hot weather. The 540 cows were divided
in 4 free-stall barns to achieve 2 similar groups of large cows and small
cows. Milk yield of cows averaged 28.8 kg/d for control and treatment
groups during June, the preliminary period. All cows received a total
mixed ration containing either 0 or 0.25% Tasco. Respirations were
counted on 60 cows weekly. Cow fed Tasco had fewer respirations
per minute on August 3 (77.3 compared to 88.5 for control cows; P
< 0.05), on August 10 (80.0 compared to 91.4 for control cows; P
< 0.01), on August 31 (66.6 compared to 71.5 for control cows; P <
0.05), and on September 7 (60.6 compared to 68.1 for control cows; P
< 0.01). Cows fed Tasco produced more (P < 0.01) milk during July,
August, and September; however, there was a significant interaction
with size of cows during August (P < 0.01) and September (P < 0.05)
caused by 2.3-kg/d more milk for the larger cows fed Tasco compared
to similar yield for smaller cows. Cows were bred, but the number of
pregnancies from the larger breeds was very low (3 of 50) for control
cows. With Tasco in the diet, the pregnancy rate was enhanced (P
< 0.01) dramatically (20 of 55). The number of inseminations per
conception and the days open before first service did not vary (P >
0.05) among treatment groups. With Tasco in the diet, respiration
rates were reduced for both large and small cows, although the effect
appeared dependent upon time. Tasco reduced the steep decline in milk
yield of the larger cows and dramatically enhanced the pregnancy rate
of the larger cows, but smaller cows were not affected.

Key Words: Heat stress, Respiration rate, Conception rate

M205 Effects of feeding adsorbents on lactating dairy cows
hematology and milk yield during summer. F. Abeni, L. Migliorati,
F. Calza, and G. Pirlo*, CRA Istituto Sperimentale per la Zootecnia,
Cremona, Italy.

The objective of this study was to evaluate the effects of a 12-wk
inclusion of adsorbents (ADS) in the diet on hematology and milk
yield of lactating dairy cows. In June 2005, 28 Italian Friesian cows
were randomly assigned by parity, DIM, and previous milk yield to
either be supplemented with 160 g/d per cow of adsorbents (80%
clinoptilolite + 20% sepiolite) or to consume only the basal lactation
diet (CON). Cows were milked in an automatic milking system that
allowed daily milk recording. Blood samples were taken before TMR
distribution (0730 h) before the trial start, and at 2, 4, 6, 8, 10, and 12
weeks of trial, to be analyzed for hematological parameters. Statistical
analysis was performed by a randomized block design, with adsorbent
supplementation (ADS vs. CON), milk yield level (high vs. low),
and week of trial as main factors, with cow repeated in time. Cows
fed ADS yield more milk than cows fed CON (27.6 vs. 25.1 kg/d
respectively; P = 0.02). Adsorbents per se did not affect erythrocytes
count, hemoglobin concentration (HGB), hematocrit, mean corpuscular
volume (MCV), mean corpuscular hemoglobin (MCH), and mean
corpuscular hemoglobin concentration, whereas week of trial did
(P<0.001). There were no interactions between adsorbents and
productive level (P>0.05) on erythrocyte features. There was interaction
between adsorbents and week of trial for MCV (P<0.05), MCH
(P<0.05), and also a trend was evidenced for HGB (P<0.10). The
increase of MCV and HGB observed at the 2 final samplings in cows
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fed CON, and not observed in ADS cows, suggest a relative reduction
in erythrocyte function. Considering the selectivity of the adsorbents
used, a decreased availability of Fe or other micronutrients can be
hypothesized. Our results can not be exhaustive concerning long term
response of cow hematology to adsorbent inclusion in the diet; further
research on micronutrients involved in erythrocyte functions (Fe and
Cu) will be necessary.

Acknowledgements: Italian Ministry of Agricultural and Forestry
Politics, AFLARID Project

Key Words: Adsorbents, Dairy cow, Hematology

M206 Effects of dietary antioxidant plant extracts on udder health
and milk quality. T. Doriana*, G. Sara, M. Marina, and B. Valerio,
University of Milan, Milan, Italy.

Increasing evidence presents a relationship between dietary antioxidants
and udder health and resistance to infection. Aim of this trial was
to evaluate the effects of plant extracts with antioxidant properties
on milk quality and udder health parameters. Twenty Holstein cows
selected according to parity, milk production (33.7+£2.21 kg/d), DIM
(112£29) and SCC (<100,000), were divided into two groups. The
treated group received a 10 g/d of a natural extracts mixture (Lonicera
spp, Vitis spp., Indena S.p.A.) by oral drench for 15 d. Milk production
was recorded and samples aseptically collected on 0, 7, 14, 21 and
28d after the start of the treatment. Composition (protein, fat, lactose and
urea), bacteriological analysis (FIL-IDF methods), and SCC (fluoro-
optical-electronic counter) were assessed on milk samples. Phagocytic
activity evaluation was performed on PMNs by chemiluminescence
luminol enhanced assay while macrophages activity was read by
Lucigenin enhancement both vs Zymosan as stimulus, properly
opsonized with omologous serum. Nitric Oxide was assessed with
a Griess modified assay. Statistical analysis was performed using
PROC MIXED of SAS. Treatment didn’t affect milk production and
composition. A decrease in milk yield was found both in control and
treated group due to the physiological descending phase in the lactation
curve. SCC was unaffected by treatment. The treated animals showed
a reduction in mammary gland infections. The percentage of quarters
infected over the entire trial was 53.5 in the control group and 39.5 in
the treated group. Pathogens isolated most frequently were coagulase-
negative staphylococci and coliforms. Treatment didn’t affect the
phagocytic activity of macrofages and PMNs. Nitric oxide in milk
was also unaffected by treatment. In conclusion treatment with this
natural mixture does not affect milk production and composition, but
can reduce mammary infection.

Key Words: Antioxidant plant extract, Udder health, Milk quality

M207 A simulation model to integrate ruminal volatile fatty acids

(VFA) and blood glucose metabolism in transition dairy cows
under steady state conditions. X. Markantonatos*!, Y. Aharoni?,
T. Cassidy', R. K. McGuffey?, L. F. Richardson? and G. A. Varga!,
The Pennsylvania State University, *Elanco Animal Health, 3Newe
Ya’ar Research Center, Israel.

Eight multiparous transition Holstein cows in a completely randomized
design were used to evaluate the effects of monensin (M) on ruminal
VFA and plasma glucose (Glu) metabolism. Cows received the same
diet consisting of 58:42 or of 51:49 (forage:concentrate) prepartum
(Pre) or postpartum (Post), respectively. Diets were supplemented with
300 mg/d of M or without M. VFA isotopic tracers [Na-1-13C-acetate
(Ac), -propionate (Pr), or -butyrate (Bu)] were used as markers to
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describe VFA kinetics in the rumen. U-13C-Glu was injected into the
jugular vein for Glu kinetic determination. WinSAAM was used to
develop a steady state VFA and blood Glu model. A 14-compartment
model was used to describe ruminal VFA and blood Glu metabolism.
The main VFA compartments consisted of Ac, Pr, and Bu. Interconver-
sions between Ac and Bu were estimated by assigning virtual
compartments which accumulate carbons from the donor compartment,
e.g. Ac, before they are delivered to the recipient compartment, e.g.,
Bu. Plasma Glu was comprised of two comparments; the compartment
into which U-13C-Glu was infused, and a virtual compartment-acceptor
of Pr originated Glu. The model described VFA and plasma Glu
kinetics. The model estimated lower Bu and Ac interconversions with
M, Pre (Bu to Ac; 14% vs 12%; P=0.04, and Ac to Bu; 32% vs 25%;
P=0.11). Glu input from other sources than Pr decreased with M,
Post (2.26 g/min vs 1.09 g/min). Gluconeogenesis, expressed as Pr
contribution to plasma Glu pool was higher (P=0.06; 22% vs 31%),
but the Glu disposal rate decreased in M cows (P=0.001; 1.67 g/min
vs 0.92 g/min). The proposed model described and integrated ruminal
VFA and blood Glu kinetics, resulting in quantification of VFA and
Glu metabolism. Results suggest that M affects interconversions of
ruminal VFA, increases Pr originated gluconeogenesis, and reduces
Glu disposal rate in transition cows.

Key Words: Simulation model, VFA Interconversions, Gluconeogen-
esis

M208 Splanchnic metabolism of [U-13C]glucose in lactating dairy
cows. N. B. Kristensen*, B. M. L. Raun, and B. A. Rejen, Danish
Institute of Agricultural Sciences, Tjele, Denmark.

Three lactating Holstein cows (20 = 1 kg milk/d; 315 + 13 DIM)
implanted with permanent indwelling catheters in the mesenteric
artery, hepatic portal vein, hepatic vein and mesenteric vein were used
to investigate splanchnic glucose metabolism with two levels of starch
intake. Two diets were formulated to supply different amounts of starch
from corn silage (4% of DM, LS; 16% of DM, HS). Artificially dried
hay was substituted for corn silage with the LS treatment. Supplement
was based on sugar beet pulp and rape seed cake to ensure minimal
starch supply from supplement. Treatment periods were 14 days with
sampling on the last day of each period. Continuous infusion of pAH
(32 + 2 mmol/h) into the mesenteric vein and primed continuous
infusion of [U-13C]glucose (0.95 + 0.05 mmol/h) into the jugular
vein were initiated 1 h before first blood sampling. Ten sets of blood
samples were obtained simultaneously from the artery, portal vein, and
hepatic vein during the 12-h collection period. Data was analyzed as
a split-plot design using Proc Mixed in SAS. Dry matter intake was
numerically higher with HS (16 + 2 kg/d) compared with LS (12 + 2
kg/d). The net hepatic flux of glucose increased (P < 0.01) with HS
compared with LS (544 and 432 + 6 mmol/h, respectively) and the
irreversible loss rate of glucose increased (P < 0.05) with HS compared
with LS (438 and 352 + 10 mmol/h). The net portal flux of glucose
(-50 = 5 mmol/h) and portal-drained visceral extraction of arterial
[U-13C]glucose (1.6 0.2 %) were not affected (P > 0.10) by treatment.
Glucose extraction in the liver was not different from zero (P >
0.10) and did not differ between treatments (0.08 £+ 0.2 %). Glucose
absorption to the portal blood corrected for portal-drained visceral
extraction of arterial [U-13C]glucose was not affected by treatment (P
>0.10) and not different from zero (P > 0.10; 4.6 + 9.7 mmol/h). Data
show that increased intake of starch from corn silage was not followed
by any detectable increase in glucose absorption to the portal blood or
changes in the portal-drained visceral metabolism of glucose.

Key Words: Glucose, Metabolism, Stable isotope
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M209 Feeding a high energy diet on a restricted basis during the

dry period does not negatively affect postpartum milk yield or
dry matter intake. L. A. Winkelman* and C. K. Reynolds, The Ohio
State University, Columbus.

Meeting the energy demands of the transition dairy cow is challenging.
Cows often decrease DMI before calving, causing negative energy
balance (EB). Limit feeding dry cows a high energy diet may enable
adequate DM and energy intake and reduce the extent of negative
EB at calving. Multiparous Holstein cows (n = 18), dried off 45 d
before expected calving and paired by expected calving date, parity,
and previous milk yield, were randomly assigned to dry period diets
formulated to meet nutrient requirements at ad libitum (AL) or
restricted (R) DMI. All cows had ad libitum access to the same diet
after calving. Blood samples were taken weekly from the coccygeal
vein. Data were statistically analyzed as repeated measures within
cows. Prepartum DMI for R cows was 9.4 kg/d, vs. 13.7 kg/d for AL
cows (P < 0.01). Prepartum EB (0.02 vs. 6.37 Mcal/d, P < 0.01) and
BW (756 vs. 773 kg, P < 0.10) were higher for AL cows, but BCS
did not differ (3.58, P = 0.56). For 4 wk after calving, prepartum diet
did not affect DMI (19.4 kg/d, P = 0.36), BW (678 kg, P = 0.77),
BCS (3.21, P = 0.40), milk yield (41.5 kg/d, P = 0.75), milk protein
concentration (3.26 %, P = 0.42) or milk lactose concentration (4.55
%, P = 0.24). Cows fed R had higher EB during week 1 after calving
(-10.9 vs. -17.7 Mcal/d, P < 0.10). Milk fat concentration and yield
were greater in the first week after calving for AL vs. R (6.63 vs. 4.39
%; 1.22 vs. 1.90 kg/day), but were lower for AL during wk 2 and 3
after calving (P < 0.01). Prepartum plasma glucose was lower (P =
0.08) for R vs. AL (3.5 vs. 3.7 mM), but prepartum insulin (0.22 nM)
did not differ by treatment (P = 0.38). After calving, both insulin and
glucose concentrations decreased (P < 0.01) and glucose was lower
(P =0.03) for R vs. AL (2.5 vs. 2.9). Postpartum insulin (0.08) did not
differ by dry-period diet (P = 0.55). In conclusion, restricted intake of a
high energy diet during a 45 d dry period does not adversely affect the
milk production or intake of the postpartum dairy cow.

Key Words: Transition, Restricted intake, Production

M210 Systemic metabolic and endocrine changes and net portal
flux in dairy cows fed a fat-based diet (FBD) compared to a starch-
based diet (SBD). H. M. Hammon*!, C. C. Metges!, F. Becker!, O.
Bellmann!, F. Schneider!, P. Junghans!, P. Dubreuil?, M. C. Thivierge?,
and H. Lapierre*, 'Research Institute for the Biology of Farm Animals
(FBN), Dummerstorf, Germany, *University of Montreal, St-Hyacinthe,
OC, Canada, 3Département des sciences animales, Université Laval,
Québec, QC, Canada, *Dairy and Swine Research and Development
Centre, Lennoxville, QC, Canada.

Feeding rumen-protected fat (RPF) is an alternative to increase energy
density of the diet and therefore energy intake in dairy cows. To
investigate metabolic and endocrine changes in dairy cows fed either
FBD or SBD, 3 Holstein cows (83 + 1 DIM) were fitted with catheters
in the portal vein, a mesenteric artery (A) and two mesenteric veins
(MV). Cows were fed SBD and FBD (17.2% CP; 7.2 MJ NEL) for 3
wks, resp. In FBD, corn starch (92 g/kg DM) was replaced by 50 g/kg
DM RPF (mainly C16:0 and C18:1). At d 18 of each period, blood was
taken to measure concentrations of glucose (GLU), lactate, short-chain
fatty acids, NEFA, triglycerides, insulin, and glucagon. Concomitantly,
para-aminohippurate was infused into MV for measurement of portal
plasma flow and estimation of net portal fluxes. Plasma A GLU
enrichment was measured during the last 2h of a 4h infusion of D-[U-
BC4,]GLU to calculate whole body GLU irreversible loss rate (ILR).
Diet effects were tested using the Mixed Model of SAS. Intakes of
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CP and NEL were not affected by diets. Milk and lactose yields were
higher (P < 0.05) in FBD than SBD. GLU A concentrations were
lower (P < 0.01) in FBD than SBD. Net portal utilization of GLU and
whole body ILR were not affected by diets. NEFA and triglyceride A
concentrations were higher (P < 0.05) in FBD. Portal absorption of
propionate tended to be higher (P <0.1) in FBD than SBD. Glucagon
concentrations and glucagon to insulin ratios were higher (P <
0.05) in FBD. Greater milk yield in FBD were linked to lower GLU
plasma concentrations, an elevated lipid status, and higher glucagon
concentrations, but were not associated with differences in whole
body GLU ILR or GLU net portal flux. Lower glucose concentrations,
but a greater lactose output indicates a glucose saving effect after
RPF feeding.

Key Words: Dairy cow, Glucose metabolism, Portal-drained viscera

M211 Effects of postpartum drenching on acute and chronic
responses of blood metabolites in primiparous Holstein cows.
J. W. McFadden*, R. L. Wallace, and J. K. Drackley, University of
1llinois, Urbana.

We evaluated the effects of large-volume drenches with propylene
glycol or a drinkable drench product on acute and chronic responses
of blood metabolites. Primiparous Holstein dairy cows (n=30)
were utilized in a completely randomized design with three drench
treatments: 37.85 L of water (control), 37.85 L of water plus 355
ml of propylene glycol (PG), and 37.85 L of water plus 900 g of
a commercial drinkable drench product (DDP). The PG and DDP
treatments provided similar amounts of glucose precursors. Drenches
were administered 9 to 11 h after parturition. All cows were fed the
same postpartum diet from parturition until d 10. Blood was sampled
at 0, 2, 4, 6, 8, and 10 h after drench administration to determine acute
responses and once daily from d 1 until 10 d postpartum to determine
chronic responses to the single drench administration. Treatments
did not affect postpartum dry matter intake (18.4, 18.5, and 19.6 for
control, PG, and DDP, respectively; SEM = 1.6). Treatment did not
affect serum glucose concentrations during the acute response period;
however, a trend for a treatment by time interaction (P=0.10) showed
that both PG and DPP tended to maintain higher serum glucose
after treatment relative to controls. Both PG and DDP treatments
significantly decreased acute serum nonesterified fatty acid (NEFA;
P<0.05) and B-hydroxybutyrate (BHBA; P<0.01) concentrations
compared to controls. Serum glucose, NEFA, and BHBA concentra-
tions were not affected during the first 10 d following postpartum
administration of PG or DDP (P>0.34). We conclude that administration
of DDP or PG immediately after parturition were equally effective
in decreasing serum NEFA and BHBA concentrations and increasing
serum glucose concentrations within hours after drenching; however,
the effects were not maintained during the first 10 d postpartum.
(Experiment partially supported by MSC Co., Dundee, IL).

Key Words: Primiparous cow, Propylene glycol, Transition cow

M212 Plasma aflatoxin concentrations over time in bolus fed
lactating dairy cows. M. Moschini!, F. Mosoero!, D. E. Diaz?, A.
Gallo', A. Pietri!, and G. Piva*!, 'Catholic University of Piacenza,
Piacenza, Italy, >Utah State University, Logan, UT.

The aflatoxins (AF) are a group of mycotoxin produced primarily
by Aspergillus flavus and A. parasiticus. Aflatoxin B1 (AFB1), the most
frequently occurring and most studied of the AF is a Group 1 carcinogen
and a potent hepatotoxin. Aflatoxin M1, a direct metabolite of AFBI,
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appears in milk of lactating dairy cows soon after consumption of
AFBI1 contaminated diets. The objective of this experiment was to
monitor plasma levels of aflatoxin B1 (AFB1) aflatoxin B2 (AFB2),
aflatoxin G1 (AFG1), aflatoxin G2 (AFG2) and aflatoxin M1 (AFM1)
in lactating dairy cows consuming AF. Seven lactating Holstein cows
were given a bolus of a naturally contaminated corn meal (97.9+1.41
ppm AFB1, 20.2+0.5 ppm AFB2, 212.6+0.6 ppm AFG1, 17.7+0.3
ppm AFG2) for a total of 4.9 mg AFBI1, 1.01 mg AFB2, 10.63 mg
AFG1 and 0.89 mg AFG2. Vitamin A, at 1,000,000 [U, was added as
a biomarker of intestinal absorption. Blood samples were collected
at 0, 15, 30, 60, 120, 180, 270 and 330 min after bolus consumption.
Plasma was analyzed by HPLC for AFB1, AFB2, AFG1, AFG2
and AFM1 concentration. Within the considered time points, peak
plasma AFB1 concentration was obtained at 15 min. Plasma AFM1
concentrations where significant as soon as the first collection (15
min) and peaked at 270 min indicating both a rapid absorption of
AFBI through the rumen wall and a rapid metabolization into AFM1.
The palmitate plasma level suggests the intestinal contribution to the
aflatoxin plasma level begins after 120 min. Results suggest a rapid
absorption of AF possibly through a passive transport through the
rumen wall (Funded by AFLARID).

Table 1.
Time (min)

Item 0 15 30 60 120 180 270 360
AFBI1,ng/L n.d. 49.5£20.6 42.2+28.5 37.8426.7 33.0£25.5 19.2+10.3 17.4+£53 27.2431.7
AFB2,ng/L nd. 9.0£6.5 8.0+7.5  6.844.5 92483  55+3.1 44429 7.2+7.6
AFGI, ng/L nd. 24.2£16.6 20.2+13.6 24.1+20.8 48.0+82.0 14.6+9.5 12.5£6.8 43.8+83.9
AFG2,ng/L nd. 3.6£2.8 32426  3.6£1.9 8.5+9.8  2.8+1.7 2717 7.8%10.0
AFMI, ng/L nd. 45.1£13.0 35.3+18.5 51.0£14.9 53.2£11.0 55.1£9.3 58.7+£21.5 58.7+11.9
Retinol palmitate,

WL nd. nd. n.d. 124422 23.8+6.1 43.9£6.6 86.8+49.1 109.3+60.6

n.d. = not detected

Key Words: Mycotoxins, Aflatoxin, Milk

M213 Milk production as a function of nutrient supply follows a
Michaelis-Menten relationship. J. J. O. Pimentel*!, R. P. Lana'?,
B. Zamperline!, M. F. Paulino'?, S. C. Valadares Filho'?, R. M. A.
Teixeiral?, and D. C. Abreu'?, 'Universidade Federal de Vigosa,
Vicosa, MG, Brazil, >CNPq, Brasilia, DF, Brazil, 3FAPEMIG, Belo
Horizonte, MG, Brazil.

Two experiments aimed to evaluate the effects of supplement type
and amount on milk production in Brazil. In each experiment, eight
Holstein cows (517+40 kg) were allotted in two 4 x 4 Latin squares,
in four periods of 14 days. The Exp. 1 was conducted on pasture of
Elephant grass (Pennisetum purpureum, Schum) in the rainy season,
and the treatments included a control (mineral mixture - MM) and
supplements with 24% CP in dry matter at levels of 1.25, 2.5, and
5.0 kg/animal/day, based on corn meal, soybean meal, urea and MM.
The Exp. 2 happened in the dry season, in which the cows received
40 kg/day of chopped sugarcane plus 0.25% urea as fed basis and
the treatments consisted of a control (MM) and supplement levels of
1.25, 2.5, and 5.0 kg/animal/day, based on MM (12.5, 5.7, and 2.9%,
respectively), urea (11.6, 5.9, and 2.9%, respectively), corn meal and
soybean meal, in which the protein sources were used to reach 12.2%
CP in the total diet. The experiments were analyzed as Latin square
design including effects of treatments, Latin square, animal within
Latin square and period. There was no treatment effect (P>.05) on
both experiments due to high coefficient of variation. In spite of
that, the milk responses to supplementation were curvilinear in both
experiments, following a Michaelis-Menten relationship of enzymatic
systems and were explained by equations of Lineweaver-Burk as
seen bellow:
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Exp. 1: 1/Milk = 0.0125%(1/Suppl) + 0.0826 2 = 1.00
Exp. 2: 1/Milk = 0.0199%(1/Suppl) + 0.1032 r2 = 0.96

The theoretical maximum milk production (1/a) were 12.1 and 9.7
kg/animal/day, respectively, and the half maximum milk production
(b/a) was verified with 5.2% of the supplementation necessary to
reach 95% maximum response. Therefore, the marginal increase in
milk production reduces with increasing supplementation, different
of the 2001 dairy NRC that consider linear responses for both energy
and protein supplies.

Key Words: Dairy cattle, Lineweaver-Burk, Supplement

M214 Physiological responses to heat stress in steers following
ruminal administration of ground endophyte-infected tall fescue
seed. L. E. Wax*, G. Rottinghaus, and D. E. Spiers, University of
Missouri, Columbia.

Cattle from Southeast to Midwest regions of the US often experience
fescue toxicosis during summer months following intake of tall fescue
infected with the endophyte Neotyphodium coenophialum (E+). Recent
studies in our lab have attempted to enhance this condition by feeding
cattle a diet containing ground E+ seed under heat stress conditions,
which resulted in a large reduction in feed intake. The objectives of the
present study were to separate out the oral effect of ground E+ seed
by using ruminal administration, and determine a dose-response to
ergovaline (i.e., a primary toxin found in E+ seed). Steers (n=6, 350kg
avg. BW) were housed in the Brody Environmental Center at the
University of Missouri and used in four trials over a 5 month period
to ultimately expose each animal to each of the four treatments. All
animals were originally housed at 19C for seven days and received
endophyte-free ground seed (E-; Miller Seed Company, MO) in the
diet. This was followed by 11 days of cycling heat stress (i.e., 26 to
36C). After this time, steers either continued on the E- supplementation
or switched to E+ seed (Seed Research of Oregon, OR) at 5, 10 or
20pg ergovaline/kg BW for five days. Respiration rate, skin, and rectal
temperatures were taken six times daily, along with daily measurement
of feed intake. Fescue seed was mixed directly into the rumen four
times daily to ensure the animal received the entire dose. Results were
analyzed using ANOVA. Only the highest dose resulted in a significant
change in performance. Treatment at this level resulted in a 30%
rapid reduction in feed intake (P=0.02) below E- level. In contrast,
hyperthermia associated with the highest dose developed gradually
over four days of treatment to peak at 0.85C above E- level (P=0.01).

Feed intake is more responsive to fescue toxicosis than indicators of
thermal stress, which develop gradually. These results also suggest
that the reduction in feed intake is not a taste issue, since bypassing
the mouth still results in decreased intake.

Key Words: Cattle, Heat stress, Endophyte

M215 Assessment of blended sorbitol and mannitol as a prepartum
glucogenic supplement for periparturient dairy cows. J. W.
McFadden*!, S. S. Block?, and J. K. Drackley!, ' University of Illinois,
Urbana, 2*ADM Alliance Nutrition, Inc., Decatur, IN.

We evaluated the effects of prepartum sugar alcohol supplementation
on metabolic status and milk production in a commercial herd setting.
Primiparous (n=66) and multiparous (n=101) Holstein dairy cows
were utilized in a completely randomized design with two prepartum
treatments: control (unsupplemented) or 100 g/d of sorbitol-mannitol
blend (SMB) incorporated into the total mixed ration. Treatments were
initiated 3 wk before expected calving and terminated at parturition.
Cows were housed in group pens corresponding to treatment during
the prepartum period then released into the herd after parturition. Milk
production and composition was determined until 98 DIM. Blood
metabolite response was measured at 1 d and 7 d postpartum. A single
liver biopsy was obtained between 5 d and 8 d postpartum. Body
condition score was documented prior to treatment and at parturition.
Frequency of health disorders was recorded. Data was analyzed
using the PROC MIXED procedure of SAS with repeated measures.
Treatment with SMB tended to increase milk yield (P=0.10) in
multiparous cows (44.3 and 46.3 kg/d for the control and SMB,
respectively; SEM = 0.9). Milk yield in primiparous cows was not
affected by SMB. Milk protein content was significantly lower (P=0.03)
for the SMB treatment, however milk protein yield was not affected.
Milk fat content and yield, SCC, and MUN concentrations were
not affected by treatment. Serum glucose, B-hydroxybutyrate, and
nonesterified fatty acid concentrations were not affected by prepartum
supplementation of SMB. Hepatic concentrations of total lipid,
triacylglycerol, and glycogen were not affected by treatment. Neither
body condition score nor frequency of health disorders was affected
by treatment. We conclude that prepartum supplementation of SMB
may increase milk yield in multiparous Holstein dairy cows, but
did not alter metabolic characteristics during the periparturient
period. (Experiment supported by ADM Alliance Nutrition, Inc.,
Decatur, IN).

Key Words: Milk yield, Sorbitol, Transition cow

Ruminant Nutrition: Nitrogen Metabolism/Amino Acids - Dairy

M216 Effects of the isopropylester of the hydroxylated analogue
of methionine (HMBi) on production performance of dairy cows
in early lactation. S. Jurjanz*!, J. C. Robert?, and F. Laurent!, INRA-
ENSAIA, Laboratoire de Sciences Animales, Vandoeuvre, France,
2Adisseo France SAS, Commentry, France.

Thirty six Holstein cows (26 multiparous, 10 primiparous) were
assigned to one of two treatments 17 to 24 days after calving. A basal
diet consisting of (DM basis) 61.5 % corn silage, 6.7% wheat straw,
14.9% cracked wheat, 15.6% soybean meal, 1.3 % minerals was fed
for 17 weeks as a control diet (treatment 1: T1), or was supplemented
with 0.12 % of diet DM with HMBI (treatment 2: T2). The control
diet contained an estimated (per kg DM) 1.61 Mcal Net Energy,
100g metabolizable protein (MP), 46g digestible undegraded protein
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(PDIA from PDI system), 6.91 metabolizable lysine (%MP) and
1.78 metabolizable methionine (%MP). Treatment 2 contained 2.25
metabolizable methionine (%MP), HMBi supplying 0.47 metabolizable
methionine (%MP). Results were analysed through an ANOVA using
the mixed procedure of SAS with the repeated time option. The
covariance structure between the different weekly averages was defined
as compound symmetric. No significant differences were observed
between treatment groups for DMI, milk yield, milk fat (content and
yield) and body weight variations. Milk protein content was higher
for T2 vs T1 (%3.36 vs 3.24, p<0.10) and lactose content increased
significantly for T2 vs T1 (% 5.13 vs 5.02, p<0.01). Total nitrogen
content in milk did not vary significantly (g/L, 5.37 and 5.20
respectively for T2 and T1). Protein nitrogen and casein nitrogen
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increased significantly for T2 vs T1: respectively (g/L) 5.10 vs 4.91
(p<0.10) and 4.33 vs 4.12 (p<0.05). Non protein nitrogen content
and proportion in total nitrogen decreased significantly for T2 vs
T1: respectively (mg/L) 274 vs 293 and (%) 5.12 vs 5.68. HMBI
supplementation improved N use by partitioning a greater proportion
of absorbed N into milk protein N. Moreover, N losses in non-
valorised form as NPN were reduced. This result is in agreement
with metabolizable methionine optimization of the ration through
HMBI supply.

Key Words: Dairy cow, Methionine, Milk protein

M217 Evaluation of rumen-protected methionine (RP-Met)
sources and period length on performance of lactating dairy
cows within Latin squares. B. C. Benefield*!, R. A. Patton?, M.
J. Stevenson®, and T. R. Overton', 'Cornell University, Ithaca, NY,
2Nittany Dairy Nutrition, Inc., Mifflinburg, PA, *Degussa Corporation,
Kennesaw, GA.

A previous study showed carryover effects on production parameters in
Latin square designs assessing RP-Met sources. Multiparous Holstein
cows (n=16) were used in a replicated (n=4) Latin square design to
determine effects of different sources of RP-Met on performance.
Squares were balanced to enable determination of carryover effects.
The basal TMR was predicted to supply Met at 1.75% of metabolizable
protein (MP) supply (NRC, 2001). Treatments consisted of 0 g/d
RP-Met (control; C), 6 g/d RP-Met as Mepron (M6), 12 g/d RP-Met
as Mepron (M12), and 12 g/d RP-Met as Smartamine M (S). The daily
treatment for each cow was mixed into 0.45 kg of wheat middlings and
combined with the basal TMR at the mixer. Cows were fed treatments
for 2-wk periods and data were collected on the last 2 d of each week.
Statistical analysis (GLM of SAS) was conducted separately for data
collected during wk 1 and 2 of each period. RP-Met resulted in varying
positive effects on DMI and content of milk fat and true protein
during wk 1; however, these differences were not significant after
2 wk of treatment. Carryover effects were not significant. Predicted
Met supplies (g/d) were in excess of predicted requirements for all
treatments. Increasing Met supply (% MP) through use of RP-Met
resulted in small increases in milk true protein content. Results suggest
that length of study period can affect productive variables of cows
fed RP-Met sources.

Table 1.
DMI, kg/d DMI, kg/d Milk, kg/d Milk kg/d
Fat, % Fat, % Protein, %  Protein, %
Treatment wk1l wk2 wk1l wk2 wkl wk2 wkl wk2
C 28.4% 284 384 37.0 3.160 3.26 2.90* 2.97
M6 28.6 28.2 36.8 359 336" 324 3.02° 2.99
MI12 28.82 28.0 373 362 339 331 3.02% 3.03
S 29.2° 287 37.5 37.0 337° 329 298" 3.04
SE 0.2 0.2 0.6 0.5 0.06 0.05 0.04 0.02

Values within columns with different superscripts differ, P < 0.05

Key Words: Amino acids, Methionine, Milk protein
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M218 The effect of various rumen protected methionine sources
on milk yield, milk composition and nitrogen efficiency of cows in
mid-lactation. J. A. Strzetelski', J. Kowalczyk?, and W. Heimbeck*?,
INational Research Institute of Animal Production, Balice, Poland,
2The Kielanowski Institute of Animal Physiology and Nutrition,
Jablonna, Poland, 3Degussa AG, Hanau, Germany.

The objective of this experiment was (1) to assess the effect of rumen
protected methionine sources (RP-Met) on N efficiency, DMI and
lactational performance of mid-lactation cows and (2) to compare
N efficiency and milk protein % as measures of RP-Met response.
The experiment used 4 Black-and-White cows in mid lactation (8-16
weeks) in a Latin square design. The basal diet (kg DM/d) consisted
of corn silage (8.22), meadow hay (3.47) and concentrate (9.20) and
contained 1.85% methionine as a percent of metabolizable protein
(NRC, 2001). Treatments consisted of the basal diet (C) plus one of 3
supplements added daily: 10.5 g Mepron® (M), 10.5 g Smartamine™
M (S) or 21 g MetaSmart™ (H), estimated to increase Met to 2.14 as
% of MP. Cows were first adapted to control diet for 3 weeks followed
by four 21-day treatment periods. A 14-day preliminary period was
followed by 7 days of collection. Statistical analysis was performed
with Proc GLM of SAS. There were no significant differences among
diets for N efficiency, N or DM intake or milk yield. Milk protein %
was affected by RP-Met supplementation as was lactose % (P<.06).
Results suggest that under conditions of this experiment, added
RP-Met had little effect on animal performance. N-efficiency appears
to be a less sensitive measure of Met status in milking cows than
milk protein %.

Table 1.

Diets DMI Milk Fat Protein Lactose Casein N Intake Milk N MNE*

kg/d kg/d % % % % g/d g/d %
C 19.9 25.6 4.01 3.43* 470 284 500 137 27.5
H 199 256 3.93 3428 472 284 499 136 27.4
M 19.8 247 436 3.60° 4.60° 296 496 138 27.7
S 19.6 253 3.98 346%™ 471> 286 497 136 27.5
SE 0.16 0.58 0.19 0.05 0.04 0.04 2.1 3.6 0.79

*Milk Nitrogen Efficiency = Milk N/N intake*100. Different
superscripts within columns differ significantly (P<.06)

Key Words: RP-Met, N-efficiency, Milk protein

M219 Milk composition as technique to evaluate the relative bio-
availability of rumen protected methionine sources. Z. Bester, L.
J. Erasmus*, and R. J. Coertze, University of Pretoria, Pretoria,South
Africa.

To determine the bio-availibility of any rumen protected amino acid,
the resistance to ruminal degradation and intestinal availability need
to be measured.This requires multi-cannulated animals. When various
prototypes are evaluated, simpler techniques are needed to screen
the prototypes for relative bio-availability.The objective of this study
was to evaluate the use of milk composition as a simple technique to
evaluate the relative bio-availability of an experimental liquid rumen
protected methionine(LRPM).Using a randomized block design, forty
mid-lactation Holstein cows were used to compare a methionine (met)
deficient diet (MP lys:met of 4.23:1) to the same diet supplemented
with either LRPM, DL-met or Smartamine M.Supplementation with
the rumen protected sources resulted in a MP lys:met ratio of 7.2:2.4,
which is considered optimal.After an adaptation phase of one week
(period 1), cows were fed the met deficient diet for three weeks (period

J. Anim. Sci. Vol. 84, Suppl. 1/J. Dairy Sci. Vol. 89, Suppl. 1



2) and thereafter fed either the met deficient diet or one of the three
supplemented diets (period 3).Dry matter intake and milk production
did not differ (P>0.10).Supplementation with Smartamine M increased
(P<0.05) milk protein from 3.22 to 3.46% when compared to the met
deficient diet; the other supplements had no effect. When the change in
milk fat and protein % between the last week of period 2 and period
3 respectively are compared, the magnitude of change was higher
(P<0.05) for cows receiving Smartamine M, when compared to the
other treatments.Results suggest milk composition to be a simple
method to evaluate the relative bio-availability of rumen protected
methionine sources.

Key Words: Rumen protected methionine, Milk composition,
Smartamine M

M220 Supplemental rumen-protected choline and methionine for
lactating dairy cows. M. L. Eastridge*, J. Engel, and C. V. D. M.
Ribeiro, The Ohio State University, Columbus.

In experiment one, 3 rumen protected choline (RPC) sources
[Reashure® (REA), Balchem Encapsulates, New Hampton, NY; BPC,
Robt Morgan, Inc., Paris, IL; and Pro-Choline™40 (PC), Probiotech,
Inc., St-Eustache, QC, Canada] were incubated in situ using 2 rumen
cannulated cows. Dacron bags containing the samples were suspended
in the rumen and removed at 0, 2, 4, 6, 12, 24, and 48 h, with 2 samples
per time point per cow. Rate of DM disappearance was lower for
REA (0.015 /h) than for BPC (0.187 /h) and PC (0.215 /h). Rate of
disappearance of choline also was lower for REA (0.003 /h) than for
BPC (0.558 /h) and PC (0.254 /h). Although REA and BPC had similar
DM residue after 48 h of incubation (31%), the choline remaining
was only 2% for BPC but 85% for REA. In situ DM disappearance is
inadequate for assessing choline protection, and REA provided greater
choline protection compared to the other 2 sources. In experiment
two, initially 56 lactating cows were fed one of 4 diets beginning at
parturition: 1) control (duodenal flow of lysine:methionine (lys:met)
3.8, NRC 2001), 2) 0.26% RPC (REA; targeted at 60 g/d to provide 15
g/d of choline; lys:met 3.8; REA-L), 3) 0.52% RPC (REA, 120 g/d to
provide 30 g/d of choline; lys:met 3.8; REA-H), or 4) 0.096% rumen
protected methionine (Smartamine M™, Adisseo, Antony Cedex,
France; lys:met 3.0; MET). Diets were fed as TMR for 13 weeks and
consisted of 52% forage (76% corn silage and 24% alfalfa hay), 9%
whole linted cottonseed, and 39% concentrates. Diets contained 16.8%
CP, 39.2% NDF, and 20% forage NDF. Forty-eight of the cows (31
Holstein and 17 Jersey) completed the trial. The DMI (20.6 kg/d), milk
yield (36.5 kg/d), milk fat (4.35%), and milk protein (3.14%) were not
different among diets. The MUN was highest for REA-H (19.1 mg/dl)
and intermediate for MET (18.1 mg/dl). Milk choline was higher for
MET, but plasma choline and nonesterified fatty acids were similar
among diets. Plasma glucose was higher for control and MET than
for either level of REA. Milk choline was a better indicator of choline
status than plasma choline, and MET resulted in higher milk choline
concentration than the feeding of RPC.

Key Words: Choline, Methionine, Rumen protect
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M221 Milk production and carry-over effects of methionine
supplements in lactating dairy cows. H. F. Bucholtz*!, R. A. Patton?,
J. S. Liesman!, P. N. Naasz?, and M. J. Stevenson®, 'Michigan State
University, East Lansing, *Nittany Dairy Nutrition, Inc., Mifflinburg,
PA, 3Michigan State University Upper Peninsula Experiment Station,
Chatham, *Degussa Corporation, Kennesaw, GA.

Amino acid requirements of dairy cattle and efficacy of rumen protected
amino acids are often assessed using Latin square experiments with 2
week periods. Carry-over effects between periods may affect estimates
of both. Objectives were to measure (1) the effects on milk production
and composition and (2) carry-over effects of commercially available
methionine supplements (RP-Met). A basal TMR, with 1.87% Met as
% of MP was fed to all cows. Dietary treatments consisted of 0 g of
RP-Met (C), 12 g of Smartamine (S), 6 g of Mepron (M6) and 12 g
of Mepron (M12) to the TMR. Four squares of 4 cows were utilized.
Periods were 12 days for diet adaptation and 2 days for data collection.
Milk aliquots were taken to determine composition, reported as the
average of 2 days. Statistical analysis was by proc GLM of SAS.
Addition of RP-Met had no effect on any variable measured, but
methionine flow was in excess as calculated by CPM and AminoCow
models. Carry-over effects were observed only for S. For a treatment
following S compared to following C, milk and lactose production
were 2.49 and 0.14 kg less respectively (P<0.05). We conclude that
carry-over effects may occur when using experiments with 2-week
periods to evaluate RP-Met sources and that these carry-over effects
need to be accounted for when evaluating experiments with RP-Met
sources.

Table 1.
Variable Treatments
C S M6 Mi12 SE P<

Milk kg 335 33.6 34.0 33.7 0.47 0.85
Fat % 4.09 4.17 4.12 4.25 0.05 0.15
Fat kg 1.36 1.40 1.41 1.43 0.03 0.38
4FCM kg 33.8 34.4 34.8 349 0.57 0.54
Protein % 3.25 3.31 3.25 3.29 0.02 0.14
Protein kg 1.07 1.11 1.10 1.10 0.02 0.52

Key Words: Amino acids, Methionine, Milk protein

M222 Plasma lysine irreversible loss rate to determine the effect
of treatment of soybean meal on lysine availability in dairy cattle.
S. I. Borucki Castro*!?, H. Lapierre?, L. E. Phillip!, P. Jardon?, and R.
Berthiaume?, 'McGill University, Ste Anne de Bellevue QC, Canada,
2Agriculture and Agri-Food Canada, Dairy and Swine R&D Centre,
Lennoxville QC, Canada, >West Central, Ralston IA.

In an attempt to develop a non-invasive, accurate technique to
determine the effect of treatment of soybean meal (SBM) on lysine
(Lys) availability, the increment in plasma Lys irreversible loss rate
(ILR) was compared with the increment in Lys intestinal flow and
apparent digestibility. Four multiparous Holstein cows (173 DIM)
with ruminal and duodenal cannulas were used in a 4 x 4 Latin square
with 14-d periods. They were fed either solvent extracted SBM (SE),
expeller SBM (EP) or lignosulfonate treated SBM (LS) as 23% of the
diet. The fourth treatment (SE20) consisted in a 20 mmol/h omasal
infusion of Lys to cows fed the SE diet. On the last day of each period,
a pulse dose of [2-1° N] Lys was given in the jugular vein and jugular
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plasma samples were collected at 1, 2, 3,4,5,6,7,8,9, 10, 13, 16, 19,
25 and 31 min after the injection. Chromic oxide was included as an
indigestible marker to asses DM flow and 8 separated digesta samples
were collected on d 13 and 14 and pooled by period. The decay curve
of 3 N Lys enrichment was explained by a two exponential equation.
The plasma Lys ILR was not different (P>0.10) between the different
SBM (84, 89 and 80 + 3.9 mmol/h for SE, EP and LS, respectively).
However, the SE20 treatment increased (P<0.04) Lys ILR to 104
mmol/h, i.e. exactly 20 mmol/h above the SE treatment. No differences
were observed on duodenal Lys flow (213, 203 and 213+ 11.9 g/d)
or apparent intestinal digestion (79, 75 and 77 + 1.8 %) between the
SBM diets. Plasma Lys ILR was an accurate technique to estimate
the increment of Lys availability, as it responded quantitatively to Lys
infusion. Although the treatment of SBM should have increased
Lys availability (NRC 2001), differences were too small or too
variable to be detected. Further studies should be performed to test
the sensitivity of this method, increasing the power of detection with
larger amount of animals.

Key Words: Lysine, Irreversible loss rate, Soybean meal

M223 Effect of post-ruminal supplementation of amino acids
on production performance of lactating dairy cows. T. Whyte*!,
A. Hayirli!, H. Lapierre?, and L. Doepel!, 'University of Alberta,
Edmonton, AB, Canada, *Agriculture and Agri-Food Canada, Dairy
and Swine Research and Development Centre, Lennoxville, QC,
Canada.

Amino acids (AA) are classified as essential (EAA) or nonessential
(NEAA), based on the ability of the animal to synthesize them or not.
Despite this confusing nomenclature both types of AA are needed
to synthesize milk protein. The objective of this experiment was
to determine if de novo synthesis of NEAA limits milk and milk
protein yields. Eight lactating cows (61 = 4 DIM), 4 primiparous and
4 multiparous, were used in a replicated 4x4 Latin square balanced for
residual effects. Samples were collected from the last 7 days of each
14-d period. The diet provided 87% of the net energy requirement
and 75% of the metabolizable protein requirement (NRC, 2001). The
effects of abomasal infusions of EAA and NEAA were tested in a
factorial arrangement. The four treatments were 1) Ctl (water), 2) EAA
(359 g/d), 3) NEAA (356 g/d) and 4) TAA (EAA + NEAA, 715 g/d),
with the casein profile. Milk, protein and lactose yields and DMI were
affected (P<0.05) by parity, with all parameters being lower in the
primiparous than in the multiparous cows. Since there was no parity
by treatment interaction the responses were averaged over the parities.
Milk fat concentration and yield were not affected by treatment. Milk
production and milk protein concentration and yield were increased
by EAA infusions. Milk lactose content was lowest for the EAA
treatments whereas lactose yield was highest. There were no effects
of NEAA on the response variables monitored, nor was there an
interaction between EAA and NEAA. These results indicate that
NEAA supplementation is not beneficial, at least on a 14-d period,
suggesting that NEAA synthesis does not limit milk and milk protein
yields.
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Table 1.
Trt P (Contrasts)
Ctl EAA NEAA TAA SEM EAA NEAA EAAxXNEAA

DML kg/d 16.6 169 166 167 0.6 026 0.85 0.40
Milk, kg/d  34.0 37.1 344 379 13 <0.01 0.37 0.74
Fat, % 296 290 3.00 2.64 023 007 033 0.18
Fat, g/d 989 1072 1013 995 78 0.38 0.49 0.18
Protein, % 2.83 2.97 281 3.03 0.05 <0.01 0.55 0.16
Protein, g/d 967 1104 966 1150 32 <0.01 0.34 0.31
Lactose, % 4.65 4.55 4.69 4.60 0.06 <0.01 0.14 0.87
Lactose, g/d 1583 1691 1609 1744 51 <0.01 0.18 0.63

Key Words: Amino acid supplementation, Milk production

M224 Metabolizable essential amino acids in mature ewes fed
limited amounts of beet pulp. B. W. Hess*!, P. W. Nathanielsz?, and
S. P. Ford!, 'University of Wyoming, Laramie, *University of Texas
Health Sciences Center, San Antonio.

Eleven mature Western white-face ewes fitted with ruminal, duodenal,
and ileal cannulae were used to determine the effects of OM intake on
supply of metabolizable essential AA and concentrations of plasma
AA and urea-N. Ewes were assigned randomly to be fed beet pulp OM
at various levels of NE; m requirements (OM intake ranged from 200
to 844 g/d). Titanium dioxide was dosed intraruminally twice daily.
After a 14-d adaptation to diets, intestinal digesta was collected in a
manner which represented every 2 h in a theoretical 24-h timeframe.
Simple linear regression was used to assess responses to amount
of OM intake. Apparent ruminal OM digestibility (51.9 + 11.3%)
was not affected (P = 0.60) by amount of OM consumed. Except for
phenylalanine (P =0.03) and tryptrophan (P = 0.02), profile of essential
AA disappearing from the small intestine did not differ (P = 0.14 to
0.97) among various amounts of OM intake. Intestinal disappearance
of arginine (P = 0.36), histidine (P = 0.88), lysine (P = 0.74), and
tryptophan (P =0.77) was not a simple function of OM intake, whereas
OM intake could be used to predict (P <0.001) intestinal disappearance
of methionine, threonine, valine, isoleucine, leucine, and phenylalanine.
Intestinal disappearance of total essential AA could be predicted (P <
0.001) using OM intake as the dependent variable, where metabolizable
essential AA, g/d = 0.0365 g/d OM intake + 1.941 g/d (> = 0.87).
Plasma AA concentrations did not differ (P = 0.09 to 0.99) across level
of OM intake, but increased (P < 0.006) plasma urea-N as amount of
OM intake decreased indicated that tissue AA were used to maintain
plasma AA concentrations. A simple linear regression equation can
be used to predict metabolizable essential AA supply in mature ewes
fed limited amounts of OM.

Key Words: Amino acids, Intake, Sheep

M225 Metabolizable essential amino acids in mature ewes fed
limited amounts of beet pulp and supplementary ruminally
undegradable protein. B. W. Hess*!, P. W. Nathanielsz?, and S. P.
Ford!, 'University of Wyoming, Laramie, *University of Texas Health
Sciences Center, San Antonio, TX.

Seven mature Western white-face ewes fitted with ruminal, duodenal,
and ileal cannulae were used in a randomized incomplete block designed
experiment to determine if supplemental ruminally undegradable
intake protein could be used to maintain supply of metabolizable
essential AA when mature sheep consume limited amounts of OM.
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Ewes were stratified by BW and assigned randomly to be fed beet pulp
OM at either 50 or 100% of NE,, requirements. Ewes assigned to 50%
of NE,, requirements were fed a protein supplement (6.8% porcine
blood meal, 24.5% hydrolyzed feather meal, and 68.7% menhaden
fish meal; DM basis) designed to provide quantities of metabolizable
essential AA equal to that of ewes fed 100% of NE,, requirements.
Amount of supplement was formulated using tabular estimates of
metabolizable AA or adjusted for more extensive ruminal degradation
in ruminants consuming limited amounts of OM. Titanium dioxide
was dosed intraruminally twice daily. After a 14-d adaptation to diets,
intestinal digesta was collected in a manner which represented every
2 h in a theoretical 24-h timeframe. Although flow of isoleucine (P
= 0.09) and methionine (P = 0.10) to the duodenum tended be less
in ewes fed beet pulp at 50% of NE,, and supplementary protein,
duodenal flow of total essential AA did not differ (P = 0.23) among
dietary treatments. Likewise, intestinal disappearance of individual
(P = 0.19 to 0.89) and total (P = 0.74) essential AA did not differ
among dietary treatments. Although ewes fed beet pulp at 100% of
NE,, requirements tended to have greater (P = 0.06) amounts of CP
reaching the duodenum, supply of metabolizable amino acids (P =
0.40) and protein (P = 0.26) did not differ among dietary treatments.
Therefore, provision of supplementary ruminally undegradable protein
can be used to maintain supply of metabolizable AA in mature ewes
fed limited amounts of OM.

Key Words: Amino acids, Intake, Sheep

M226 An in-silico comparison of nitrogen fraction parameter
estimates derived from data in the 1996 Beef NRC and 2001 Dairy
NRC feed libraries. M. Barry*, AgModels, LLC, Tully, NY.

Nitrogen fractionation and kinetic behavior of 25 feedstuffs common
to the 1996 Beef and 2001 Dairy NRC feed libraries were compared.
There was a close agreement between feed libraries for gross nitrogen
(crude protein) content (r = 0.997; concordance coefficient = 0.997).
However, a lower agreement was found for calculated rumen-degradable
protein (RDP) and rumen-undegradable protein (RUP) values using
respective library parameters at a standardized passage rate of 0.040
h'! (r = 0.767; concordance coefficient = 0.708). Both systems use a
first-order competition between passage and degradation to estimate
extent of ruminal digestion, but they differ in the number of nitrogenous
fractions included. The 3-pool (A, B and C) model used by the Dairy
NRC is simpler to parameterize, but changes in chemical composition
are not reflected in pool sizes. In contrast, the 5-pool model (A, BI,
B2, B3 and C) used by the Beef NRC attempts to relate each fraction
to specific analytical entities, but it is more difficult to estimate
kinetic parameters using this model. A simulation representing the
simultaneous competition between ruminal passage and degradation
of nitrogenous fractions was constructed for each model across a range
of physiologically likely passage rates. A least squares approach using
the standard solver function of Microsoft Excel 2003 was then applied
to fit parameters for the 3-pool model to match the response curves of
the 5-pool model across the various passage rates for that feed. For all
feeds, a solution was obtained and parameter values thus estimated for
the 3-pool model that yield the same RDP/RUP values as the original
5-pool model (r > 0.999; concordance coefficient > 0.999). A 5-pool
model provided no better sensitivity with respect to variable passage
rates than did a fitted 3-pool model when estimating RDP/RUP.
However, the 5-pool model does allow for field adjustments due to
variation in chemical composition. This approach permits more direct
animal model comparisons to be made by providing a method to reduce
inherent bias present between the two feed libraries.

Key Words: Protein, Kinetics, Parameterization
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M227 Milk odd and branched chain fatty acids in relation to
rumen protein digestion. T. Van Nespen!, W. van Straalen?, and
V. Fievez*!, Laboratory for Animal Nutrition and Animal Product
Quality, Ghent University, Melle, Belgium, >.Schothorst Feed Research,
Lelystad, The Netherlands.

In this study we investigated changes in rumen fermentation
characteristics and milk odd and branched chain fatty acids (OBCFA,
expressed relative to their sum) and their mutual correlation by feeding
early lactation cows varying proportions of quickly fermentable
carbohydrates with or without buffer supplementation. The experiment
was according to 4 x 4 Latin square design with four rumen fistulated
cows, but results reported here were limited to three diets, consisting
of 12 kg DM grass:maize silage (50:50 on DM basis) and 5.5 kg DM
of concentrates. The concentrate of the control diet (C) contained 100
g starch/kg DM, the glucogenic diet (G) 333 g starch/kg DM and the
glucogenic diet with buffer (B) 333 g starch/kg DM and a daily dose of
250 g of NaHCO3. Rumen (2, 4, 6, 8, 10 and 12h after morning feeding)
and pooled morning and evening milk samples were taken after two
weeks of adaptation on three sampling days of the experimental
week. Rumen concentrations of total and dominant volatile fatty
acids or rumen pH showed no significant differences according to the
diets fed. Feeding glucogenic diets significantly reduced rumen NH3
concentrations [83.1 (C) vs. 59.9 (G) and 64.9 (B); mg NH3-N/1].
The diet with buffer showed higher rumen concentrations (mmol/l) of
valeric [2.16 (B) vs. 1.79 (C) and 1.81 (G)] and isovaleric acid [1.51
(B) vs. 1.14 (C)]. Milk fat of cows fed the glucogenic diets (either
G or B) showed higher values of iso C17:0 and lower values of
iso C14:0, anteiso C15:0 and anteiso C17:0. The glucogenic diet
with buffer induced significantly higher amounts of iso C13:0 and
anteiso C13:0 in the milk. Iso C14:0 was negatively and anteiso C17:0
positively correlated with the rumen NH3-N concentration (rPearson:
-0.475 and 0.433, respectively, n = 36; P<0.05). These findings might
be related to a more asynchronous protein feeding by diet C, confirming
earlier hypotheses, which suggests that milk OBCFA can indicate
irregularities in the rumen digestion.

Key Words: Dairy nutrition, Odd and branched chain fatty acids,
Synchronization

M228 Effects of reducing rumimally degradable protein in
the diets of lactating dairy cows. J. Cyriac*, A. G. Rius, M. L.
McGilliard, and M. D. Hanigan, Virginia Polytechnic Institute and
State University, Blacksburg.

This study was conducted to determine the effect of reducing ruminally
degradable protein (RDP) with constant ruminally undegradable
protein in mid-lactation dairy cow diets on feed intake, milk production,
milk composition, feed efficiency and body condition score. Forty
mid-lactation Holstein (36) and Jersey by Holstein cross-bred (4) cows
were randomly assigned to one of four dietary treatments. Diets were
fed as total mixed rations. A common diet of 18.4% crude protein (CP)
was fed from day 1 to 28. From day 29 through 47, cows were fed
diets with formulated CP contents of 18, 16.8, 15.7, or 14.5% with
formulated RDP contents of 11.3, 10.4, 8.5 and 7.6% of dry matter,
respectively. Cows were transitioned to lower CP diets over a period
of 3 d. Feed intake, milk yield and body weight were measured daily.
Milk composition was measured for 3 d in each of weeks 3 and 7.
Body condition was scored by two individuals at the end of the 3rd and
7th weeks. Blood was collected from the coccygeal vessel on two days
in weeks 3 and 7 for metabolite analyses. Individual forage samples,
grain mixtures and total mixed rations were sampled weekly. The Proc
Mixed procedure of SAS was used to analyze the data using a repeated
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measures model. Second period milk yields were observed to be 41.2,
42.1, 40.3, and 36.6 kg/d as dietary CP decreased from 18 to 14.5%
with the lowest CP diet trending towards significance. No treatment
effects were observed for body weight or milk fat, protein, or lactose
content. Milk urea nitrogen decreased linearly as the CP content of the
diets declined averaging 20.2, 17.6, 14.3, and 12.4 mg/dl, respectively,
for diets of 18 to 14.5% CP. These results suggest that mid-lactation
dairy cows can be fed diets with RDP contents as low as 8.5% of dry
matter, which is less than that recommended by NRC (2001). This
indicates that current NRC RDP requirements may be overstated.

Key Words: Dairy cow, Ruminally degradable protein, Milk
production

M229 Evaluation of Biuret as a slowly degradable non-protein
nitrogen source for lactating dairy cows. K. J. Daniels, P. H. Doane*,
N. A. Pyatt, and M. J. Cecava, ADM Animal Nutrition Research,
Decatur, IN.

Our objective was to examine if Biuret (ADM Alliance Nutrition, Inc.,
Quincy, IL) is a suitable replacement for ruminally degradable true
protein in dairy lactation diets. Lactating Holstein cows (n=237) were
divided into three groups balanced based upon parity, stage of lactation
(DIM), and mean milk production measured one week before the
co-variant adjustment period. The standard lactation ration served
as the control ration (CT). A 2-week co-variant adjustment period in
which CT was fed was followed by a 28-day test period during which
cows received diets containing 0, 45 (LO), or 77 (HI) g/cow/day of
Biuret. Biuret replaced an equivalent amount of soybean meal-nitrogen
in the diet. Urea and total crude protein of diets were similar among
diets. Estimated bypass protein content of diets decreased and non-fiber
carbohydrate increased with addition of Biuret. Data was analyzed
using the Proc Mixed procedure of SAS for a repeated measures,
completely randomized design. Milk yield and components were co-
variant adjusted using data collected in the pre-test period. Substitution
of Biuret for ruminally degradable true protein did not affect milk
yield (P>0.10). Dry matter intake linearly decreased (P<0.05) with
Biuret feeding. Efficiency of milk yield (milk/feed DMI) improved
when Biuret was fed. The HI treatment decreased (P<0.05) daily milk
fat yield (1371, 1374, 1305 g for CT, LO and HI, respectively) and
decreased (P<0.05) milk lactose percentage (4.86%, 4.85%, 4.82%
for CT, LO and HI, respectively). Data were parsed into high and
low production groups based on pre-study median performance to
examine treatment effects of Biuret on milk yield and composition.
Milk composition of lower-producing cows was affected by Biuret
whereas milk yield was more responsive to Biuret in higher-producing
cows. For all cows, MUN levels increased with Biuret feeding. Milk
urea nitrogen may be an appropriate tracking variable to evaluate
efficiency of nitrogen use when slowly degradable NPN sources,
such as Biuret, are fed to lactating dairy cows. In lactating cow diets
balanced for RDP and RUP, Biuret was an effective substitute for
ruminally degradable true protein.

Key Words: Biuret, NPN, RDP

M230 Effect of RDP source on ruminal digestion in lactating dairy
cows. S. M. Reynal*, G. A. Broderick, and J. Leibovich, US Dairy
Forage Research Center, Madison, WI.

Eight lactating dairy cows fitted with ruminal cannulas and averaging
116 DIM were assigned to two 4 x 4 Latin squares to determine the
effect of feeding diets differing in the proportions of RDP coming from
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urea and non-urea sources on apparent ruminal digestion of nutrients.
Diets contained (DM basis) 15% alfalfa silage, 40% corn silage, 29
to 27% high-moisture corn, and 16 to 18% concentrate mix. The RDP
from soybean meal (SSBM) was replaced with RDP from urea by
changing the proportions of concentrates (DM basis) in diets A to D
in equal increments as follows: ground shelled corn, from 0 to 6.3%;
SSBM, from 14 to 0%; lignosulfonate-treated SBM, from 0 to 8.0%,
and urea, from 0 to 1.2%. Diets contained on a DM basis 16.1% CP,
10.5% RDP, 5.6%RUP, 26% NDF, and 1.58 Mcal of NEl/kg. Data were
analyzed using the Proc Mixed procedure of SAS. Omasal flows of
N decreased linearly while rumen ammonia concentrations increased
linearly with increasing addition of urea to the diets, suggesting a
lesser utilization of dietary urea-N by microbes. Replacing RDP from
SSBM with RDP from urea depressed OM intake and N flows from
the rumen in lactating dairy cows.

Table 1.

Diets A B C D SE  Linear Quadratic
Urea, % of DM 0 04 08 1.2

oM

Intake, kg/d 21.0 19.7 204 192 0.6 0.02 0.84
Digestibility, % 404 41.5 404 41.1 22 090 0.90
NDF

Intake, kg/d 554 552 595 546 0.22 0.80 0.12
Digestibility, % 325 40.6 36.0 354 2.8 0.72 0.09
ADF

Intake, kg/d 3.18 3.12 3.36 297 0.14 0.40 0.09
Digestibility, % 36.5 43.7 409 39.6 29 0.57 0.10
Total N

Intake, g/d 569 545 561 534 18  0.09 0.90
Flow, g/d 603 559 573 508 27 <0.01 0.52
Rumen NH3-N, mg/dl 82 9.3 103 108 0.86 <0.01 0.52

Key Words: Rumen-degraded protein, Urea, Digestibility

M231 Effects of replacement of animal protein with soy protein
in lactating Holstein cows. A. Garcia*!, P. W. Jardon?, and R. A.
Patton’, !nstituto Tecnologico y de Estudios Superiores de Monterrey,
Queretaro, Mexico, *West Central, Ralston, IA, 3Nittany Dairy
Nutrition, Inc., Mifflinburg, PA.

Animal proteins are regarded as superior amino acid sources for dairy
cattle. However, soy protein has an amino acid composition more like
rumen bacteria and thus may be equal or superior to animal protein.
To test this, we fed diets supplemented with either fishmeal plus
commercial animal protein blends (AP) or soy protein as SoyPLUS®
(SP). Diets were formulated to be 16.8% CP with high RUP (~39% of
CP) to force greater dependence on amino acids from RUP. Diets were
equal in amount of metabolizable protein by NRC model. Eighty cows
(39 multiparous and 41 primiparous) were divided by production,
days in milk and parity into two groups in a switch over design of two
3-week periods. Lactational performance was assessed on the last two
days of each period. Statistical inference was by Proc Mixed of SAS
and the model included terms for diet, parity, stage of lactation and
period. There were no statistical differences due to dietary treatment.
First lactation cows produced more milk than older cows but neither
period nor stage had a significant effect on performance. In early
lactation, when protein was at a premium, MUN was significantly
higher (P<.01) compared to mid or late lactation (20.8, 15.6 and 12.3
mg-dl-1, respectively.) We conclude that soy protein may be substituted
for animal protein without loss of production and that this substitution
should be made solely on the basis of ingredient cost.
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Table 1.

Variable AP SP SE P<

Milk kg 38.8 39.0 1.00 0.73
Fat % 3.38 3.26 0.09 0.18
Fat kg 1.29 1.27 0.04 0.43
Protein % 3.12 3.06 0.04 0.27
Protein kg 1.21 1.19 0.03 0.48
Lactose % 4.81 4.75 0.05 0.37
Lactose kg 1.87 1.86 0.05 0.71
MUN mg/dl 16.1 16.4 0.71 0.41

Key Words: RUP, Amino acids

M232 Effect of dietary protein levels on milk production and
nitrogen efficiency in dairy cattle. M. Baik*!, J. R. Aschenbach?, M.
J. VandeHaar?, and J. S. Liesman?, 'Chonnam National University,
Gwangju, South Korea, %Institute of Veterinary Physiology Leipzig
University, Leipzig, Germany, 3Michigan State University, East
Lansing.

Efficiency of nitrogen use in lactating dairy cows is 25 to 30%, and
much of the waste nitrogen is converted to ammonia, an emerging
environmental hazard. Twelve lactating multiparous cows between
100 and 200 days postpartum were randomly assigned to a treatment
sequence in four - 3x3 Latin Squares balanced for carryover effects
and with 10 d periods. Treatments were 3 rations with crude protein
(CP) levels at 19%, 15% and 11%. Rations were fed ad libitum and
contained corn and alfalfa silage, with CP being adjusted by varying
soybean meal and corn grain. Milk production, milk components, and
DMI were recorded the last 3 days of a period. Approximately 200 mg
of liver and mammary tissues were biopsied on the last day of each
period; gene expression is being examined in these tissues. Statistical
analysis was by proc GLM of SAS. Results for treatments are below.
There were no significant carryover effects. Feeding 11% CP for 10 d
reduced milk yield 15%, and, as expected, dramatically increased the
gross efficiency of feed N use. This may not have been a sustainable
metabolic adaptation but should result in some measurable changes
in the expression of genes involved in metabolism and metabolic
regulation.

Table 1.

Items 11% CP 15% CP 19% CP SE P Linear P Quadratic
Milk (kg/d) 34.1 40.1 40.6 0.8 0.0001 0.016

Fat (kg/d) 1.29 1.46 1.53 0.04 0.0002 0.28
Protein (kg/d) 0.99 1.20 1.24 0.02 0.0001 0.0026
Fat% 3.83 3.66 3.80 0.06 0.75 0.087
Protein% 2.93 3.02 3.07 0.03 0.011  0.73

DMI (kg/d) 48.6 52.4 51.2 0.9 0.068 0.052

Milk N/Feed N (%) 40.4 33.1 27.4 0.7 0.0001 0.35

MUN (mg/dL) 6.3 10.7 18.4 0.4 0.0001 0.012

Key Words: Protein levels, Nitrogen efficiency, Dairy cattle

M233 Optimal nutrient intake and digestion for ruminal microbial
protein and milk yields in lactating dairy cows. S. M. Reynal* and G.
A. Broderick, US Dairy Forage Research Center, Madison, WI.

Individual-cow data from six in-vivo experiments (248 observations)
conducted in our laboratory were used to study the response of
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microbial nonammonia nitrogen flow (MNAN) from the rumen and
milk yield (MY) of lactating dairy cows to several dietary and digestion
factors. Diets were based on high-moisture corn, corn silage, and
legume silage (mainly alfalfa) and ranged from 13.5 to 20.3% CP
(mean = 17.4%), from 43 to 55% NFC (mean = 49%), and from 22 to
30% NDF (mean = 25%). Urea, heated and unheated soybean meal,
corn gluten meal, blood meal, canola meal, and cottonseed meal
were used as protein supplements. Cows averaged 113 days in milk,
consumed between 14 and 34 kg of DMI/d (mean = 23 kg/d), and
produced between 14 and 55 kg milk/d (mean = 36 kg/d). Digestion
variables were measured in vivo using the omasal sampling technique
and total purines (1 study) and >N (5 studies) as microbial markers.
Data were analyzed using ProcMixed in SAS following the meta-
analysis approach of St. Pierre et al. (J. Dairy Sci. 84:741) with study
considered as random in the models. Response variables evaluated
were OM truly digested in the rumen (OMTDR), rumen-degraded
(RDP) and rumen-undegraded (RUP) protein, DM intake (DMI), N
intake, dietary CP content, and ruminal fiber digestibility. MNAN
was evaluated as a response variable for MY. The equation for
MNAN was:

MNAN, g/d = 36 (SE=82; P=0.68) + 32 RDP (% of DM; SE=12;
P<0.01) - 0.8 RDP? (% of DM; SE=0.43; P=0.06) + 0.57 OMTDR?
(kg/d; SE=0.06; P<0.01)

The equation for MY was:

MY, kg/d = -8.3 (SE=7.8; P=0.34) + 1.18 RUP (% of DM; SE=0.26;
P<0.01) + 0.29 DMI (kg/d; SE=0.13; P<0.05) + 0.115 MNAN (g/d;
SE=0.030; P<0.01) - 0.0001 MNAN?Z (g/d; SE=0.00004; P<0.01)
Quadratic maxima for MY was at 573 g of MNAN. Milk yield
responses to RUP supplementation (slope = 1.18) were substantially
smaller than those predicted by the NRC (2001; slope = 1.85). For
this data set, maximum MNAN was achieved at a dietary RDP level
(20% of DM) that may result in inefficient N utilization and high N
losses to the environment.

Key Words: Meta-analysis, Microbial protein, Milk yield

M234 Effect of dietary energy and protein level on dry matter

intake, body weight changes and milk yield of Holstein cows in
transition period. R. Lopez*!, D. Gomez-Perez!, J. G. Garcia-
Muniz!, G. D. Mendoza?, and A. Lara3, 'Universidad Autonoma
Chapingo, Chapingo, Estado de Mexico, Mexico, >Colegio de
Postgraduados, Montecillo. Texcoco. Edo. de Mexico, Mexico,
3Cooperativa Agropecuaria y Forestal Chapingo S. C. de R. L.,
Chapingo, Edo. de México, Mexico.

The objective was to study the effect of increasing dietary NEL
(Mcal/d) and CP (%) levels on BW (kg), DMI (kg), and ADG (kg/d)
in the dry-off period, and its influence on BW, DMI, NEL intake, milk
yield (MY, kg), MY efficiency and reproductive traits during 105
DIM. Thirty Holstein cows (BW = 703.4 \plusmn; 16.4 kg; eight
weeks before expected calving) were stratified by BW and randomly
assigned to one of three treatments. During the dry-off period, cows
were individually fed with one of three diets containing 1.46 and 16.9,
1.58 and 18.7, or 1.83 and 19.3 Mcal’kg and % CP, respectively, for
the low, medium and high diets. After calving, cows were fed 1.46 and
16.9, 1.77 and 1.92, or 2.10 and 19.5 Mcal/kg and % CP, respectively,
for the low, medium and high diets. Results were analyzed using mixed
procedures for repeated measures. The model included treatment,
week and the interaction of treatment x week. Reproductive traits were
analyzed using mixed procedures in a CRD with treatment as a main
effect. No differences on BW were observed during the dry period,
except cows fed high and low diets showed higher ADG than those fed
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medium diets. Cows had similar (P > 0.05) DMI from week -7 through
week -4 before calving; conversely, DMI from week -3 through calving
was higher for cows on the high diet. Pospartum cows fed high and
medium diets were heavier than those fed low diets, whereas no
treatment effect (P > 0.05) was observed for ADG. Cows on the high
level diet had higher DMI than the medium and low diet cows. A
interaction treatment x week (P < 0.05) indicates differences in MY
among treatments; on average, MY of cows fed the high diet was

7.0 and 15.3 kg higher than those fed on the medium or low diets,
respectively. In contrast, calves BW at birth, days to first estrous,
days open and service per conception were similar among treatments
groups. In conclusion, increasing dietary levels of ENL and CP during
the dry period increased DMI, BW, and ADG. Likewise, in pospartum
period, increasing the levels of ENL and CP were associated with
increased DMI, BW changes, and MY.

Key Words: Energy, Protein, Transition cow

Ruminant Nutrition: Non-fibrous Carbohydrate and By-Product Feedstuffs

M235 Altering structural to non-structural carbohydrate ratio
in the diet of transition dairy cows grazing pasture did not affect
subsequent health or production. J. R. Roche*, Dexcel, Hamilton,
New Zealand.

Due to increasing glucose requirements precalving, it was hypothesized
that altering the dietary structural to non-structural carbohydrate content
to increase gluconeogenesis would reduce precalving mobilization
of body tissue and improve subsequent milk production. Sixty-eight
multiparous dairy cows were randomly allocated to one of two diets
for 36 + 8.7 d precalving. All cows were fed pasture and pasture-silage
precalving, with one group also receiving 3kg DM/d of a barley-maize
concentrate (30% DMI). Precalving diets were iso-energetic (114 MJ
ME/cow/d). At calving, cows in both precalving feeding treatments
were allocated in a completely randomized design to two dietary
treatments for 35 d in a 2x2 factorial arrangement. Postcalving, all
cows received pasture and pasture silage with one group also receiving
5.0 kg DM/d of a barley-maize concentrate (35% DMI). Postcalving
diets were also iso-energetic (179 MJ ME/cow/d). Daily FCM (26.0
kg/cow/d) was not affected by either pre- or postcalving concentrate
supplementation, although protein to fat ratio was higher in cows
supplemented postcalving. Similarly, concentrate supplementation
pre- or postcalving did not affect either BW or BCS change before
or after calving. Cows receiving concentrates precalving had slightly
higher (P<0.001) plasma NEFA concentrations, but otherwise were
not different to those receiving an equivalent energy intake from
pasture and pasture silage. Postcalving concentrate supplementation
increased (P<0.01)plasma glucose and NEFA, decreased (P<0.001)
plasma BHBA. Results suggest little effect on milk production
by replacing energy from structural carbohydrates in high quality
pasture with energy from non-structural carbohydrate during the
transition period.

Table 1.

Precalving Postcalving SED  P- value
Variable Past Conc  Past Conc Pre Post
FCM, kg/d 262 258 263 25.6 0.75 0.68 0.39
Fat,% 4.67 472 499 440 0.091 0.57 <0.001
Protein, % 348 3.53 3.48 3.53 0.048 0.31 0.30
BCS change precalving  0.02 0.06 0.043 0.39
BCS change postcalving  -0.11 -0.11 ~ -0.09 -0.13 0.029 0.99 0.20

Key Words: Structural to nonstructural carbohydrate ratio, Pasture,
Transition dairy cow
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M236 The feeding value of corn distillers solubles for lactating
dairy cows. A. K. Sasikala-Appukuttan*!, D. J. Schingoethe!,
A. R. Hippen', K. F. Kalscheur!, K. Karges?, and M. L. Gibson?,
1South Dakota State University, Brookings, *Dakota Gold Research
Association, Sioux Falls, SD.

Fifteen Holstein cows (10 multiparous and 5 primiparous) in midlacta-
tion (79.3 + 9.2, DIM) were used in a replicated 5 x 5 Latin square
design with 4-wk periods to evaluate and compare the use of condensed
corn distillers solubles (CCDS) and dried distillers grains with solubles
(DDGS) in the total mixed ration. The forage portion of the diets was
kept constant at 27.5% corn silage and 27.5% alfalfa hay (DM basis).
Diets were: 1) 0% distillers grains products (control), 2) 18.5% DDGS,
3) 10% CCDS, and 4) 20% CCDS, and 5) 18.5% DDGS with 10%
CCDS. Diets 2 and 3 contained 2% added fat while diet 4 and 5
contained 4% added fat from the distillers byproducts. The diets were
balanced to provide 17% CP. Mixed model procedure of SAS was
performed and the statistical model was y = treatment + parity + period
with cow (parity) being random. Milk yield tended (P < 0.10) to be
greater for diets 2 to 5 than for diet 1. Fat and protein concentration
and yields were similar (P > 0.10) for all diets. Dry matter intake,
energy-corrected milk and feed efficiency, defined as ECM/DMI, were
similar (P > 0.10) across diets. Milk urea nitrogen was greatest (P
< 0.01) for cows fed diet 1. Ruminal acetate decreased (P < 0.01)
and propionate increased (P < 0.01) when fed CCDS and DDGS. The
results showed that CCDS is as effective as DDGS in replacing soybean
meal and corn grain in the total mixed ration.

Table 1.
Item Diet

1 2 3 4 5 SEM
DML, kg/d 21.4 22.0 20.9 21.3 21.9 1.53
Milk, kg/d 33.8 36.2 35.5 36.0 36.0 1.86
ECM, kg/d 31.0 324 323 32.8 32.7 1.67
Fat, % 2.96 2.84 2.93 2.93 2.86 0.09
Fat, kg/d 1.00 1.01 1.03 1.05 1.04 0.06
TP, % 2.92 2.88 2.87 2.88 2.90 0.05
TP, kg/d 0.99 1.03 1.01 1.03 1.04 0.05
FE 1.55 1.60 1.62 1.59 1.55 0.12
MUN, mg/dL 15.0 10.9 11.1 11.0 11.4 1.31
Ruminal VFA
-Acetic, % 65.6 64.6 62.6 61.1 61.4 0.97
-Propionate, %  19.9 22.0 22.1 22.3 22.6 0.95

Key Words: Condensed corn distillers solubles, Dried distillers grains
with solubles, Dairy cattle
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M237 Effect of feeding wet pressed beet pulp on milk yield of
dairy cows. J. C. Dalton*!, N. Rimbey', B. Shafii?>, W. J. Price?, M.
A. McGuire?, D. Costesso®, and J. Stewart*, 'University of Idaho,
Caldwell, >University of Idaho, Moscow, >Amalgamated Sugar, LLC,
Ogden, UT, *Stewart Farms, Inc., Nampa, ID.

Beet pulp is the solid residue remaining after sugar is extracted from
sugar beets. Typically, the pulp is mechanically pressed to 25% DM
content and then artificially dried for storage and feeding. Wet pressed
beet pulp (WBP) is an inexpensive alternative that would expend
less fossil fuel during processing. The objective of this study was to
determine the effect of feeding WBP (24.3% DM, 11.1% crude protein,
28.4% ADF, 46% NDF) on milk yield of dairy cows. Dairy cows (n =
379) greater than 30 days in milk were randomly allotted to receive
a diet that contained WBP or a control diet (CON) for 11 weeks. On
a dry basis, the WBP ration contained 1.35 kg of wet pressed beet
pulp, 6.2 kg earlage, and .95 kg corn silage, whereas the CON ration
contained 7.2 kg earlage and 1.2 kg corn silage. All other feedstuffs and
amounts fed (dry basis) were the same for the treatment and control
groups. Samples of the WBP TMR averaged 54.8% DM; 16.2% crude
protein; 21.4% ADF; 32.8% NDF. Samples of the CON TMR averaged
58.3% DM; 16.9% crude protein; 20.3% ADF; 30.9% NDF. All cows
were milked 3x, and milk yield data was collected electronically at
each milking. Seven day average milk yield was analyzed as repeated
measures ANOVA, using the Mixed Procedures of SAS. Separate
analyses were carried out for cows between 30 to 135 days in milk
(DIM) and 136 to 305 DIM. Milk yield did not differ between the WBP
and CON groups (48.2 = .71 kg/d vs. 48.7 £ .78 kg/d, mean + SEM,
respectively) for cows between 30 to 135 DIM. For cows between
136 and 305 DIM, milk yield differed (P<.05) between the WBP and
CON groups (45.7 + .87 kg/d vs. 41.7 = 1.07 kg/d, mean + SEM,
respectively). Results from this study suggest that the inclusion of
WBP in the diet of lactating dairy cows increased the milk yield
of cows between 136 and 305 DIM, but not cows between 30 to
135 DIM.

Key Words: Dairy cows, Milk yield, Beet pulp

M238 The interaction of barley composition, processing method,
and exogenous enzyme addition on dry matter and neutral
detergent fiber disappearance. T. L. Benson*, J. J. Michal, R.
L. Kincaid, C. T. Gaskins, and K. A. Johnson, Washington State
University, Pullman.

To examine the interaction of the chemical composition of barley,
processing method and exogenous enzyme addition, 8 varieties of
barley of differing chemical composition (hulless, malt, feed, 2-row
and 6-row) were processed using 4 methods; whole (W), steam-rolled
(SR), dry rolled (DR), and temper-rolled (TR) and incubated in the
rumen for 24h. Processed barleys were treated with water (H,0),
b-glucanase (5.4 U/mg, BG), or one of two xylanases (0.64 U/mg, X1;
and 32.1 U/mg, X2) Enzymes were applied at the rate of 1U/gm to the
processed barleys 2h prior to incubation in nylon bags in the rumens of
two fistulated steers fed at maintenance a diet consisting of bluegrass
straw and corn silage. After incubation, bags were removed, rinsed,
and analyzed for dry matter (DMD) and neutral detergent fiber
disappearance (NDFD). There was no effect of steer on DMD or
NDFD. Barley variety impacted DMD disappearance (P<.001). DMD
ranged from 65.1+ 0.42 to 53.9+ 0.42 with the hulless barley having
the greatest DMD and the barley variety with the highest fiber content
having the lowest. Processing method significantly (P<0.001) affected
DMD (W 4.2+ 0.3, DR 80.4+ 0.3, SR 64.5+ 0.3, TR 79.8+ 0.3) and
NDFD (W 14.1+ 0.60, DR 36.1+ 0.60, SR 21.0+0.60, TR 34.1+0.60).
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Enzyme addition impacted DMD and NDFD (p<0.001) with H,O
having no effect and X1 having the greatest effect on NDFD (H,0
24.3+ 0.6, BG 27.3+ 0.6, X1 28.1+ 0.6, X2 25.5+ 0.6). There was no
interaction of enzyme with barley variety or enzyme with processing
method but there was a significant interaction (P<0.001) of barley
variety by processing method on DMD and NDFD. The hulless variety
had the greatest DM and NDFD with all processing methods. TR was
the method of processing of barley that is high in fiber, that yielded the
highest DM and NDF disappearance.

Key Words: Barley, Processing, Enzymes

M239 Effect of extent of barley grain processing on productivity

of lactating dairy cows varying in milk yield and days in milk.
G. McGregor!, M. Dehghan-banadaky!, R. Corbett?, and M. Oba*!,
YWniversity of Alberta, Edmonton, Alberta, Canada,*Alberta Agriculture
Food and Rural Development, Edmonton, Alberta, Canada.

The objectives were to evaluate the effect of finely (FN) or coarsely
(CR) steam-rolled barley on productivity of lactating dairy cows,
and how the response to FN relative to CR differs for cows varying
in physiological state. Sixty Holstein cows (191 + 82.1 DIM; 643
+ 83.2kg BW), 20 primiparous and 40 multiparous, were used in a
cross-over design with 14d per period. The volume-weight of barley
grain was 68.3 kg/hL before processing. The experimental diets
contained either FN or CR (density after processing expressed as a
percentage of density before processing = 68.7 £ 0.69% and 82.5
+ 1.51% respectively) at 38.4% of dietary DM. Both diets were
formulated for dietary concentrations of NDF, CP and starch of 37.3,
18.4 and 32.4% respectively. All cows were fed a common diet for 14d
immediately prior to the experiment to collect pre-trial production data
independent of treatment. Neither dry matter intake, milk yield nor
4% fat corrected milk yield differed between the two treatments. Milk
fat yield tended to be greater for FN compared to CR (1.14 vs. 1.11
kg/d; P < 0.10), although milk fat concentration was not affected by
treatment. Milk urea nitrogen concentration was higher (14.0 vs. 13.6
mg/dL; P < 0.005), and lactose concentration was lower (4.55 vs.
4.58%; P < 0.001) for cows fed FN compared to CR. The response to
FN relative to CR in milk fat concentration was not related to pre-trial
milk yield, body weight, or body condition score, but positively related
to days in milk (linear effect, P < 0.01), indicating that FN treatment
decreased milk fat concentration for cows at early stages of lactation
but increased for cows at later stages of lactation. Although significant
statistical differences were observed for some response variables,
the differences were too small to provide practical implications. The
extent of processing did not have remarkable effects on productivity of
lactating dairy cows for the barley grain used in this study.

Key Words: Barley processing, Production level, Dairy cows

M240 Effect of dietary wheat on dairy cow performance is not
influenced by the addition of rumen buffers. L. Doepel* and A. Cox,
University of Alberta, Edmonton, Alberta, Canada.

In a previous study, we demonstrated that wheat grain fed to lactating
dairy cows at up to 20% of diet DM in conjunction with sodium
bicarbonate at 0.5% of diet DM had no adverse effects on rumen
pH or milk and milk component yields relative to that obtained on a
barley-based diet. The current study was conducted to determine if a
diet containing 20% wheat could safely be fed to dairy cows without
the addition of rumen buffers. Twelve 2nd lactation Holstein cows
averaging 165 DIM at the beginning of the study were utilized in a
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replicated crossover with 21 d periods, the last 7 d being used for
sample collection. Cows were fed a TMR twice daily consisting of
35% barley silage, 15% alfalfa hay and 50% concentrate on a DM
basis. The concentrate contained 40% rolled hard red spring wheat with
(SB) or without (Ctl) sodium bicarbonate at 0.5% of total diet DM.
Dry matter intake, cow body weight, and milk and milk component
yields were unaffected by treatment. Milk composition also was not
influenced by treatment. Rumen pH, measured in 6 cows, was not
different between the Ctl and SB treated cows. These results suggest
that up to 20% wheat can be included in the diet of lactating cows
without a need for rumen buffers.

Table 1.
Ctl SB SEM P

Rumen pH 6.26 6.22 0.03 0.5
DMI, kg/d 21.3 20.7 0.4 0.3
Milk, kg/d 314 30.2 1.9 0.6
FCM, kg/d! 30.2 29.1 1.7 0.7
Fat, % 3.76 3.78 0.11 0.9
Fat, g/d 1175 1134 70 0.7
Protein, % 3.31 3.30 0.07 0.9
Protein, g/d 1031 983 48 0.5
Lactose, % 4.53 4.52 0.06 0.9
Lactose, g/d 1430 1372 97 0.7
BW, kg 612 608 4 0.4
BCS 2.40 2.58 0.08 0.13

IFCM = fat-corrected milk yield (4% FCM, kg = 0.4 x milk yield, kg
+ 15 X (milk yield, kg x fat, %)

Key Words: Wheat supplementation, Rumen buffers, Dairy cow
performance

M241 Effect of wheat supplementation on rumen pH and lactation
performance in dairy cows. L. Doepel*, A. Cox, and A. Hayirli,
University of Alberta, Edmonton, Alberta, Canada.

Wheat grain is seldom fed to dairy cows because of the concern that
it will contribute to the development of subacute rumen acidosis, with
subsequent negative effects on cow productivity. The objective of this
experiment was to examine the effect of increasing levels of dietary
wheat supplementation on rumen pH and lactation performance.
Twelve 2nd lactation Holstein cows averaging 96 DIM at the beginning
of the study were utilized in a replicated 3 x 3 Latin square design with
21 d periods. Six of the cows were ruminally cannulated. Cows were
fed a TMR twice daily consisting of barley silage (35%), alfalfa hay
(15%) and concentrate (50%) containing 0, 20, and 40% rolled hard
red spring wheat, so that the final diets contained 0, 10, and 20% wheat
on a DM basis. All diets contained sodium bicarbonate at 0.5% of diet
DM. In the two wheat diets, wheat directly replaced rolled barley. Data
collection took place over the last 7 d of each period except for rumen
pH. Rumen fluid was obtained from the cannulated cows by a suction
strainer 18 times over the last 24 h of each period. Data were reduced
to means before being analyzed by the mixed procedure of SAS using
a model that contained square, period and treatment as fixed effects
and cow(sq) as a random effect. Rumen pH was reduced by wheat
inclusion in the diet (P=.001). Milk and milk component yields were
not different between the treatments, but milk protein content was
lower in the wheat-fed cows than in the barley-fed cows (P=0.03). Our
results indicate that replacing rolled barley with readily fermentable
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carbohydrate in the form of rolled wheat has minimal effects on
lactation performance and that up to 20% wheat can be included in the
diet without causing milk fat depression.

Table 1.

Wheat, % diet DM P!

0 10 20 SEM W L Q
Rumen pH 6.44 6.34 6.37 0.02 0.001 0.004 0.002
DML, kg/d 21.4 20.5 20.8 0.7 0.2 0.4 0.2
Milk, kg/d 359 36.0 36.4 1.5 0.8 0.7 0.9
FCM, kg/d 333 329 333 1.4 0.8 0.9 0.6
Fat, % 3.51 3.44 343 0.10 0.3 0.4 0.6
Fat, g/d 1261 1231 1246 60 0.5 0.7 0.5
Protein, % 3.09 2.98 3.06 0.06 0.03 03 0.01
Protein, g/d 1106 1074 1110 46 0.7 0.9 0.3
Lactose, % 4.56 4.61 4.65 0.06 0.1 0.08 0.8
Lactose, g/d 1645 1668 1695 79 0.6 0.5 0.9
BW, kg 599 597 598 4 0.3 0.5 0.4
BCS 2.61 2.62 2.56 0.04 0.6 0.3 0.4

'W = contrast 0 vs. mean of 10 & 20% wheat; L & Q = linear and
quadratic treatment effects

Key Words: Wheat supplementation, Milk production, Rumen buffer

M242 Performance and blood metabolites of growing hairy sheep
fed sorghum diets with urea and dried citrus pulp. H. Morales-
Trevifo, J. Gonzalez-Rodriguez, E. Gutiérrez-Ornelas*, H. Bernal-
Barragan, and J. Colin-Negrete, Facultad de Agronomia, Universidad
Autonoma de Nuevo Leon, Carretera Zuazua-Marin Km 17.5, Marin,
Nuevo Ledn, México.

Twenty-eight weaned hairy sheep lambs, initial body weight of 14.9
+ 2.2 kg, were fed sorghum diets with two urea (0.5 and 1%) and two
dried citrus pulp (DCP, 0 and 10%) levels throughout a 56 d trial in
order to evaluate their growth performance and changes in blood urea
N (BUN), glucose and phosphorus. Body weight was recorded and
blood samples were taken from the jugular vein every 14 d. Seven
lambs were used as replicates in a randomized complete block design
experiment with a factorial 2X2 arrangement of treatments. There was
no treatment effect (P>0.05) on overall dry matter intake (DMI) and
ADG; however, lambs that did not receive DCP the last 14 d of the
trial reduced (P< 0.05) their ADG by 11.5% when urea was increased
from 0.5 to 1%. An interaction (P<0.05) DCP X urea was found for
feed conversion rate (FCR=DMI/ADG). Lambs fed diets containing
either 0% DCP + 0.5% urea (FCR=3.28) or 10% DCP + 1% urea
(FCR=3.33) had better FCR (P<0.05) than those fed diets containing
either 0% DCP + 1% urea (FCR=3.47) or 10% DCP + 0.5% urea
(FCR=3.58). BUN increased from 13.0 and 10.3 mg/dL on day 14th
to 22.5 and 25.3 mg/dL on day 56th in lambs fed with 0.5 and 1% of
urea, respectively. Blood glucose and phosphorous were not affected
(P>0.05) by treatments. It is concluded that it is possible to substitute
sorghum grain up to 10% with DCP on weaned hairy sheep diets if
they are supplemented with 1% urea. Increased levels of BUN can
be used for monitoring either excess of urea or crude protein content
in hairy sheep diets.

Key Words: Dried citrus pulp, Blood metabolites, Hairy sheep
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M243 Effect of partial replacement of forage NDF with byproduct
NDF in close-up diets of dairy cattle on periparturient metabolism
and performance. H. M. Dann*!, R. J. Grant!, C. S. Ballard!, M. P.
Carter!, K. W. Cotanch!, H. M. Wolford!, J. W. Darrah!, S. A. Flis!,
C. T. Hill!, and T. Takano?, William H. Miner Agricultural Research
Institute, Chazy, NY, 2Zen-Noh National Federation of Agricultural
Co-operative Associations, Tokyo, Japan.

The objective of the study was to determine the effect of partial
replacement of forage NDF with byproduct NDF in close-up diets of
dairy cattle on periparturient metabolism and performance. Holstein
cows (n = 45) and heifers (n = 19) were fed diets containing either 1)
30% oat hay (1.6 Mcal NE; /kg, 12.8% CP, 42.4% NDF) or 2) 15%
oat hay and 15% beet pulp (1.6 Mcal NE,; /kg, 13.2% CP, 40.5% NDF)
from —21 d relative to expected parturition until parturition. After
parturition, animals received a lactation diet (1.7 Mcal NE; /kg, 17.1%
CP, 35.0% NDF). Animals were group-fed from —21 to —10 d relative
to expected parturition and individually fed from —10 d relative to
expected parturition until 14 DIM. Animals were required to have at
least 5 d of prepartum intake data to remain on the study. Body weight
and BCS were determined weekly. Blood was collected and serum
from the start of study and -5, -3,-1, 1, 3,5, 7,9, 11, and 13 d relative
to actual parturition was analyzed for content of NEFA and BHBA.
Milk yield was measured. Data were analyzed as a randomized design
and subjected to analysis of variance using the MIXED procedure of
SAS. Close-up diet did not affect (P >0.10) DMI (1.48% BW), energy
balance (116%), or serum content of NEFA (381 uEqg/L) and BHBA
(6.0 mg/dL) during the last 5 d prepartum. Prepartum BW (776 kg)
and BCS (3.56) were similar (P> 0.10) between treatments. There was
no carryover effect (P > 0.10) of close-up diet on DMI (2.20% BW),
energy balance (69%), milk yield (34.7 kg), BW (691 kg), BCS (3.32),
or serum content of NEFA (723 puEq/L) and BHBA (12.6 mg/dL)
during the first 14 DIM. Partial replacement of forage NDF (oat
hay) with byproduct NDF (beet pulp) did not affect periparturient
metabolism or performance. Further investigation of replacement
level is needed.

Key Words: Transition cow, NDF, Beet pulp

M244 Effect of soybean hull supplementation frequency on the
performance of steers grazing fall cool-season pastures with clover.
R. L. Mills*!, J. C. Waller!, and C. J. Richards?, 'The University of
Tennessee, Knoxville, *Oklahoma State University, Stillwater.

In two years, eighty Angus and Gelbvieh steers (313+32 kg) were
used in a randomized block design to examine performance when
supplemented with digestible fiber at three frequencies while grazing
fall growth of cool-season pastures, predominantly endophyte-infected
tall fescue with clover. Steers were randomly allotted to sixteen
2-ha paddocks which were randomly assigned to four treatments: 1)
unsupplemented control; 2) supplemented with soybean hulls (0.5%
BW; DM basis) daily; 3) supplemented with soybean hulls (1.0% BW;
DM basis) every second day; 4) supplemented with soybean hulls
(1.5% BW; DM basis) every third day. Steers had free choice access
to water and a loose vitamin/mineral mix. Steers were weighed on d 0,
1, 28, 55, and 56. Initial and final weights were an average of the two
beginning and ending weights, respectively. Data were analyzed using
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the MIXED procedure of SAS. Variables analyzed were initial, d 28,
and final weights, and ADG (period 1 =d 1 to 28; period 2 = d 29 to
56; total = d 1 to 56). Contrasts were performed to compare control
to supplemented and linear and quadratic effects of supplementation
frequency. There were no differences in initial, d 28, and final body
weights (P > 0.10). No difference (P > 0.10) was detected in period 1
ADG. Period 2 ADG was 29.4% greater (P < 0.01) for supplemented
than control with frequency resulting in a linear response with daily
being the greatest at 0.87 kg/d and every second day and every third
day reducing ADG by 3.7 and 15.9%, respectively. Total ADG was
14.3% greater (P < 0.01) for supplemented than control with frequency
resulting in a linear (P < 0.01) response with daily being the greatest
at 0.90 kg/d and every second and every third day reducing ADG
by 6.6 and 2.0%, respectively. This research shows that digestible
fiber supplementation increases weight gain of calves grazing fall
cool-season pastures with clover and less frequent feeding slightly
reduces performance compared to daily supplementation.

Key Words: Cattle, Supplementation, Soybean hulls

M245 Application of advanced Synchrotron-based analytical
technique (SR-FTIR) to feed science and ruminant nutrition. P.
Yu*, University of Saskatchewan, Saskatoon, Canada.

Traditional wet chemical analysis methods cannot detect intrinsic
structural chemistry of a biological tissue. This is because the chemical
structures and molecular characteristics of intrinsic structures of a
tissue are destructed during the processing for analysis. Synchrotron-
based Fourier transform infrared microspectroscopy (SR-FTIR),
taking advantages of synchrotron light brightness (which is 100-1,000
brighter than sunlight), can explore molecular chemical features of
the microstructure of biological samples. However, the applications of
this synchrotron-based analytical technique to feed science and animal
nutrition are rare. This presentation shows several applications of
the SR-FTIR technique as a novel approach in feed science and
ruminant nutrition research. Application 1 showed that using SR-FTIR
technique, intensities and distribution of the biological components
in the micro-structure of feed tissue within cellular dimension could
be imaged. Application 2 showed with SR_FTIR technique, chemical
differences in the ultrastructural matrix of endosperm tissue between
Harrington (malting-type) and Valier (feed-type) barley in relation
to rumen degradation characteristics were identified. The results
indicated that the greater association of the protein matrix with the
starch granules in the endosperm tissue of Valier barley may limit
access of ruminal microorganisms to the starch granules and thus
reduce the rate and extent of ruminal degradation relative to that of
Harrington barley. It is the first time that micro-structural matrix in
endosperm of barley could be revealed by using SR-FTIR technique,
which makes it possible to link feed intrinsic structures to nutrient
utilization and digestive behavior in ruminants. Application 3 showed
with SR-FTIR technique, feed protein amide I molecular structural-
chemical features affected by processing could be quantified with
multi-component fitting program (Lorentzian and Gaussian function).

Key Words: Synchrotron infrared microspectroscopy, Feed molecular
chemistry, Ruminant nutrition
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M246 Effect of T-2 toxin on growth of ruminal bacteria in batch

culture. D. Srichana*!?2, G. E. Rottinghaus!', P. Srichanal?, J. H.
Porter!, M. S. Kerley', and J. N. Spain!, 'University of Missouri,
Columbia,*Thammasat University, Phathumthani, Thailand, >Charoen
Pokphand Group Co., Ltd., Bangkok, Thailand.

T-2 toxin (T), a type-A trichothecene is a mycotoxin that has been
found to contaminate feeds fed to dairy cattle. The effect of T-2 toxin
on ruminal bacterial growth and fermentation was measured in a batch
culture experiment. Feeds were incubated (39°C) in fermenters with
buffer and ruminal fluid containing 0, 100, 200, 400 and 800 ppm
T. Culture optical density (OD) was measured to estimate microbial
populations. The cultures were sampled at 0, 6, 12 and 24 h to measure
fermentation end products, pH and OD. The experimental treatments
were arranged as a completely randomized design and analyzed
with Proc MIXED procedures of SAS. Differences were identified at
P<0.05. Optical density increased over time with no differences among
treatments. Culture pH decreased over time and was significantly
higher at 12 and 24 h for the cultures with T at 800 ppm compared to
all other treatments. The pH at 24 h was 6.08b, 6.10b, 6.09b, 6.10b
and 6.18a for 0, 100, 200, 400 and 800 ppm T, respectively. Total
concentration of VFA increased overtime with differences at 12 h, but
VFA concentration was similar after 24 h (P>0.05). Propionic acid
increased over time with feed containing no T having lower propionic
concentration than other treatments at 24 h (19.8b, 24.8a, 24.9a, 24.4a
and 24.7a mM for 0, 100, 200, 400 and 800 ppm T). Feed containing
no T supported higher concentration of butyric acid at all time points,
including 24 h (19.6a, 17.3b, 17.8b, 17.9b, 17.8b mM) and ammonia at
24 h (31.5a,29.2b, 27.0c, 28.2b, 26.9c mM) versus other treatments at
100, 200, 400 and 800 ppm. The results indicate that T-2 toxin altered
ruminal microbial fermentation. The effect of these changes in rumen
fermentation on animal performance should be investigated.

Key Words: T-2 Toxin, Ruminal bacteria, Batch culture

M247 Lactobacillus acidophilus isolated from cattle with potential
to improve starch utilization. L. D. Early*, J. A. Nangle, and S. E.
Gilliland, Oklahoma State University, Stillwater.

Starch is the major energy component of grains and is therefore a
primary energy source in many diets. From enrichment cultures in
which starch was the only source of carbohydrate, a total of 19 different
strains of species of Lactobacillus were isolated from four samples of
cattle fecal matter. These strains were compared for relative abilities
to hydrolyze soluble starch. Of the 19, six were selected for testing
on raw starch. The six cultures also were examined for bile tolerance.
There were variations among the cultures with respect to both starch
hydrolysis activity and bile tolerance. All six cultures hydrolyzed raw
starch and were bile tolerant; but the culture that showed the best starch
hydrolysis activity with regard to soluble starch has been identified as
Lactobacillus acidophilus S893-3. Two strains L. acidophilus S893-1
and S893-3 were significantly better than the others for hydrolysis
of raw starch. However, there was no significant difference between
the two strains in either test. Lactobacillus acidophilus S893-3 was
significantly more bile tolerant then L. acidophilus S893-1. Thus
this strain appears to offer the best possibility for use as a direct fed
microbial to enhance starch utilization in cattle. The data were analyzed
as ramdomized blocks with repetitions being blocks and cultures being
treatments. Least significant differences were used to separate means.
Differences having P < 0.05 were considered significant.

Key Words: Lactobacillus, Starch, Probiotic
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M248 Evaluation of rumen microbial fluctuations in response to
sub acute rumen acidosis using 16S rDNA profiles. H. Purvis I1*!, S.
Fernando!, K. Rutz!, F. Najar?, B. Roe?, and U. DeSilva!, !Oklahoma
State University, Stillwater, *University of Oklahoma, Norman.

Rumen acidosis is considered to be one of the most important nutritional
disorders in the feedlot and dairy industries today. Additionally, the
economic impact of the losses due to subacute rumen acidosis is
estimated to be in the billions of dollars for both the beef and dairy
industries. We evaluated the corresponding fluctuations in rumen
microbial population dynamics as animals contracted subacute ruminal
acidosis (SARA) in an experimental setting. Eight multi-cannulated
beef steers (510 + 20 kg) were utilized in a crossover design and
randomly assigned to two treatment groups (n=4/trt); Control (2.5 %
BW prairie hay,) and Concentrate (2.5% BW, 3.0 Mcal of ME/Kg of
DM). Following adaptation to diets two animals on Concentrate were
challenged with 1.2g/Kg body weight of ground corn to experimentally
induce SARA. Rumen samples were collected every two h for 24 h
period following the morning feeding (0800). A 800bp fragment of
the microbial 16S rRNA gene was PCR amplified and the microbial
population structure and diversity were assessed using Terminal
Restriction Length Polymorphism (T-RFLP) and was analyzed using
the Phylogenetic Analysis Tool (PAT) software. To identify the major
contributors of sub acute rumen acidosis, 16S rDNA libraries were
constructed from both animals with induced SARA and control animals
on high energy diet during critical stages of pH change and were
sequenced. The sequence analysis shows significant increases in
Proteobacteria (0.8% to 23.1%) and Actinobacteria (0.3% to 7.3%)
populations, and significant decreases in Firmicutes (36.1% to 21.9),
Spirochaetes (4.4% to 0.0) Bacteroidetes (44.3% to 31.0%) populations.
Overall, changes in rumen populations can be evaluated using T-RFLP
and microbial populations are altered greatly by SARA.

Key Words: Subacute rumen acidosis, 16s DNA, Beef cattle

M249 The negative effects of one cycle of eight hours at suboptimal
pH on rumen fermentation are not reduced by splitting it into
various cycles. M. Cerrato, S. Calsamiglia*, and A. Ferret, Universitat
Autonoma de Barcelona, Bellaterra, Spain.

Previous studies indicate that the total amount of time (h) that ruminal
pH is suboptimal may be more critical for ruminal fermentation than
mean daily pH. We hypothesized that ruminal bacteria may resist
short periods of low pH if pH is above 6.0 long enough to permit their
regrowth. However, the negative effects of prolonged periods (12 h)
of suboptimal pH were not reduced by splitting it into various cycles.
Eight 1325-ml dual flow continuous culture fermenters were used in
two consecutive periods to examine if the negative effects of 8 h at pH
5.5 on rumen fermentation can be reduced by splitting it in 2 periods of
4 h at pH 5.5. Temperature (39°C), diet (97 g/d of a 60 to 40 forage to
concentrate diet; 16.6% CP, 30.0% NDF) and solid (5%/h) and liquid
(10%/h) dilution rates were similar. Treatments were a constant pH 6.4
(CTR); 1 period of 4 h at pH 5.5 (P4); 1 period of 8 h at pH 5.5 (P8);
2 periods of 4 h at pH 5.5 (P2x4). Data were analyzed using PROC
GLM of SAS (1996) and differences declared at P<0.05. Treatment
P8 reduced DM (52.7 vs 61.9 %), NDF (20.5 vs 31.8 %) and CP (38.1
vs 52.8%) degradation, ammonia N concentration (5.7 vs 10.4 mg/dL)
and acetate to propionate ratio (2.2 vs 3.8) compared with CTR. There
were no differences in these estimates between P8, P4 and P2x4. The
ADF digestion (33.5 vs 38.7 and 40.7%) and branch-chained volatile
fatty acids proportion (1.0 vs 1.75 and 2.8 mol/100mol) were lower
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in P8 compared with P4 and CTR, respectively, but there were no
differences in these estimates between P4 and CTR. There were no
differences between the treatments in OM digestion (47.9%), total VFA
concentration (95.3 mM), the flow of total (3.20 g/d), bacterial (1.17
g/d) and nonammonia (3.00 g/d) N and in the efficiency of microbial
protein synthesis (44.8 gN/kg OM truly digested). Results suggest
that the negative effects of pH 5.5 are dependent of the total time
that ruminal pH is suboptimal and are not reduced by splitting it
into two cycles.

Key Words: pH, Acidosis, Rumen fermentation

M250 Effect of the magnitude of the decrease of rumen pH and

its fluctuations on rumen microbial fermentation. M. Cerrato, S.
Calsamiglia*, and A. Ferret, Universitat Autonoma de Barcelona,
Bellaterra, Spain.

Ruminal pH below 6.0 has negative effects on rumen microbial
fermentation. However, previous studies indicate that ruminal bacteria
may resist short periods (4h) of pH below 6.0. It is not clear if the
magnitude of the decrease is important. Eight 1325-ml dual flow
continuous culture fermenters were used in two consecutive periods
with similar temperature (39°C), diet (97 g/d of a 60 to 40 forage
to concentrate diet; 19.2% CP, 30.0% NDF) and solid (5%/h) and
liquid (10%/h) dilution rates to determine the effect of the magnitude
of the decrease of rumen pH and its fluctuations on rumen bacterial
fermentation. Treatments were a constant pH 6.4 (CTR); 1 period of
4 h at pH 5.6 (L); 1 period of 4 h at pH 5.1 (VL); 1 period of 2 h at
pH 5.1 and 2 h at 7.1 (HL). Data were analyzed using PROC GLM of
SAS (1996) and differences declared at P<0.05. Dry matter (62.5%
vs 75.1%) and NDF (20.8% vs 33.8%) digestion were lower in VL
compared with CTR, but there were no differences compared with HL
or between CTR and L. Treatment VL reduced acetate proportion (54.0
vs 60.8 and 60.4 mol/100 mol), and increased propionate proportion
(31.5vs20.9 and 17.7 mol/100 mol) and ammonia N concentration (9.6
vs 11.6 and 13.3 mg/100 mL) compared with L and CTR, respectively.
There were no differences in these estimates between VL vs HL, and
between CTR vs L. The branch-chained volatile fatty acids proportion
(mol/100 mol) was lower in VL (1.06) compared to L (2.86) and CTR
(4.19), but there were no differences compared with HL. There were no
differences between treatments in the flow of total (3.38 g/d), bacterial
(1.20 g/d) and nonammonia (3.06 g/d) N, and in the efficiency of
microbial protein synthesis (27.4 gN/kg OM truly digested). Dietary N
flow was higher (2.04 vs 1.66 g/d) and CP degradation lower (25.1 vs
38.9 %) in VL compared with CTR. Results indicate that bacteria are
able to resist short periods (4 h) at suboptimal (5.6) pH, but the effects
were negative if pH fell at 5,1 for 2 or 4h.

Key Words: pH, Acidosis, Rumen fermentation

M251 Conservation of fermentation energy and control of the VFA
profile in the rumen. E. M. Ungerfeld* and R. A. Kohn, University
of Maryland, College Park.

The objective of this analysis was to compare energy conservation as
ATP in the different volatile fatty acid (VFA) pathways of ruminal
fermentation and relate it to the VFA profile produced. It is well
understood through stoichiometrical calculations and empirical
evidence that a decrease in the acetate to propionate ratio results in less
methane (CH,) being produced per unit of fermented hexose. Because
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CH, is not an energy source for ruminants, a decrease in the acetate to
propionate ratio results in an improvement of energy conservation in
end products of fermentation utilizable by the host animal. However,
there is uncertainty as to how VFA pathways compare regarding capture
of fermentation energy in high-energy phosphate bonds, which are
necessary for the production of microbial protein. The present analysis
uses basic knowledge of biochemical pathways and thermodynamics
to examine the utilization of free energy in the main VFA pathways,
and identifies steps where research is needed for a more complete
characterization of energetic efficiency. Theoretical lower and upper
limits for moles of ATP generated per mole of hexose fermented could
be 4.5 to 6 for acetate, 0.3 to 5 for propionate and 3.25 to 4.5 for butyrate.
The ample variation in ATP generation in the propionate pathway is
due to the partition between the randomizing and non-randomizing
pathways, the utilization of ATP-equivalents in oxaloacetate (or
malate) formation, and the stoichiometry of ATP generation by electron
transport-linked phosphorylation during fumarate reduction. These
limits may be narrower because ATP generation in different reactions
within a pathway is likely interdependent. Changes in ATP generation
in a pathway not only affect the availability of energy for microbial
protein production but can shift the VFA profile by altering VFA
equilibrium. Ultimately, the nature of thermodynamic control of the
VFA profile determines that a decrease in ATP generation of a pathway
should make it thermodynamically more favorable and shift more
carbon in that direction until a new equilibrium is reached.

Key Words: Rumen, Fermentation, ATP

M252 Buffer pH and clarified ruminal liquid effects on stability

of an exogenous fibrolytic enzyme. E. Meraz-Romero!, S. S.
Gonzalez*!, G. Mendoza-Martinez?, O. Loera-Corral’, M. Meneses-
Mayo!, M. Cobos-Peralta!, and J. Avellaneda-Cevallos*, ! Colegio de
Postgraduados, Montecillo, Edo. de México, México, 2UAM-Xochimilco,
México D.F., México, 3UAM-Iztapalapa, México D.F., México,
4Universidad Técnica Estatal de Quevedo, Quevedo, Ecuador.

The objective of this trial was to evaluate the activities of xylanase,
cellulase and laccase (phenoloxidoreductase), from an exogenous
fibrolytic enzyme (Fibrozyme, ALLTECH Inc.; enzyme), under a
buffer or anaerobic culture with clarified ruminal liquid. Treatments
were buffer pH 6.0, buffer pH 7.0, clarified ruminal liquid pH 6.5. The
experimental design was completely randomized, data was analyzed
using SAS and treatment means were compared utilizing Tukey;
besides, a first order kinetic model was fitted to the data. The enzyme
showed xylanase (292 £ 0.02 IU g'!) and cellulase (36 + 0.007 IU g'!)
activities, but laccase activity was not detected. For buffer pH 6.0,
cellulase was more stable than xylanase and both showed activities
during 46 h. Rate constants (k) for enzymatic inactivation were -0.054
and 0.008 h™! for xylanase and cellulase, whereas half time values (t'%)
were 12.8 and 87.7 h, respectively. For buffer pH 7.0, cellulase activity
was longer than xylanase which showed no activity at 32 h; k values
were -0.07 and 0.009 h™! and t% were 9.99 and 77.0 h for xylanase and
cellulase, respectively. Under anaerobic culture with clarified ruminal
liquid, cellulase activity was longer than xylanase which showed
activity during 4 h (k = -1.815 and 0.009 h'!; t4 = 0.38 and 26.87
h, respectively). According to these results, both buffer pH and
ruminal bacteria enzymes seem to affect stability of an exogenous
fibrolytic enzyme.

Key Words: Exogenous fibrolytic enzyme, Enzymatic stability,
Xylanase
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M253 In vitro fermentative characteristics of tropical grasses
supplemented with tree/shrub forage. E. Gonzilez*!-2, O. Caceres!,
E. Albanell?, G. Caja?, and J. Arece!, ' Estacion Experimental de Pastos
y Forrajes, Matanzas, Cuba, *Universitat Autonoma de Barcelona,

Bellaterra, Barcelona, Spain.

In vitro fermentation of current forage diets under tropical agroforestry
systems were evaluated. Two common tropical grasses (Panicum
maximum cv. likoni, PM; Pennisetum purpureum cv. CT-115, PP) were
supplemented with four tree/shrub forage (Leucaena leucocephala,
LL; Gliricidia sepium, GS; Trichantera gigantea, TG; Morus alba,
MA). Representative forage samples were randomly selected in an
agroforestry experimental field of Matanzas, Cuba (22°48'N, 81°2'W;
60 masl). The in vitro gas production (IVGP) technique of Theodorou
et al. (1994) was used in two consecutive incubation series (96h), using
rumen inoculum from two ruminally cannulated Holstein Frisian dairy
cows, previously adapted. A factorial arrangement design (2x4) was
used to evaluate combination of grasses (n = 2) and trees or shrubs
forage (n = 4) as supplements (ratio 60:40 of grass:supplement).
Treatments were: 1) PM-LL; 2) PM-GS; 3) PM-TG; 4) PM-MA; 5)
PP-LL; 6) PP-GS; 7) PP-TG; 8) PP-MA. Fermentation profiles of
grasses (PP; PM; without supplement) were considered as “controls”.
The IVGP, fermentative parameters (a; b; c; "lag time”, T), and in
vitro disappearance of dry matter IVDDM) and neutral detergent fiber
(IVDNDF) were determined. Gas production (GP) data were fitted to
the France et al. (1993) equation. There were significant differences
(P< 0.05) in fermentative patterns among diets. The IVGP (PP >
PM), and IVDDM or IVDNDEF, were higher and lower (P< 0.05),
respectively, for sole grasses compared to their respective combined
diets. Except diet PM-GS (highest IVGP values), IVGP was lower
(P< 0.05) in supplemented diets when compared to control (PM)
despite its 7 value (2.18), degradation rates (u) or IVDMD (559.4
g kg''DM). Supplement TG resulted with the lowest fermentative
values for both grasses.

Table 1. Adjusted parameters and in vitro disappearance of
DM and NDF

Diet A b c T u48 IVDMD IVNDEFD
PM 200 0.019 0.09 218 0377 559 481
PM+MA 176 0.020 0.20 1.89 0.754 664 483
PM+TG 150  0.050 -0.01 1.68 0.160 622 554
PM+LL 172 0.001 023 2.07 0815 607 454
PM+GS 275  -0.005 0.23 1.99 0.777 599 464
PP 212 0.024 0.09 1.81 0.383 629 560
PP+MA 170 0.040 0.09 146 0447 681 533
PP+TG 157 0.046 0.05 1.76 0330 646 584
PP+LL 171 0.021 0.14 2.13 0.541 621 619
PP+GS 163 0.010 024 221 0.857 618 634

A:potential GP at 96h (ml/800mg DM); b, c: rate constants (h™' and
h''2, respectively); T:lag time; |1: degradation rate (h'!) at 48h

Key Words: Tropic forage, Grass, Tree fodder

M254 Microbial yield and fiber digestion from sucrose, starch,
pectin and bermudagrass fiber fermentation. L. Holtshausen*! and
M. B. Hall?, 'Stellenbosch University, Stellenbosch, South Africa,
2USDA-ARS, Madison, WI.

Effect of nonfiber carbohydrates (NFC: sucrose, starch and pectin)
fermented with isolated bermudagrass neutral detergent residue (iNDF)
on microbial product yield and neutral detergent fiber (NDF) digestion

88

was examined. iNDF with three concentrations of individual NFC
(~40 to 120 hexose equivalents; HE) were fermented in six 24 h
anaerobic batch culture fermentations with Goering & Van Soest
medium and rumen inoculum in 50 ml tubes fitted with gas release
valves. Fermentation tubes were destructively sampled every 4 hours
and analyzed for microbial glycogen (GLY), organic acids, microbial
crude protein (MCP), and residual NDF. Differences among NFC
treatments at their maxima with NFC expressed on an HE basis were
evaluated by heterogeneity of regression analysis. Significance was
declared at P < 0.05. The linear increase in maximum GLY per NFC
HE was similar for sucrose and pectin, but their intercept values were
numerically different and that for sucrose dwarfed the calculated
increase per HE. Yield of total volatile fatty acids (VFA) per NFC HE
at 24 h was similar among individual NFC. As NFC HE increased,
the proportion of residual NDF at 24 h differed among pectin (less
digestion), starch (almost no difference) and sucrose (more digestion).
The pattern of MCP yield with increasing NFC HE was quadratic and
similar among NFC. The NFC differed in fermentation product yield
and effects on NDF fermentation. It is not warranted to regard the
various NFC as a uniform entity in ruminant nutrition.

Table 1. Regression values by NFC for maximum yield of product.
x=HE

Max. GLY (mg) VFA at 24 h (acetate + propionate + butyrate)

Starch - Starch 15.24 + 0.38x + 8.80E-04x>
Sucrose  2.37+0.01x Sucrose 25.83 - 0.05x + 2.09E-03x2
Pectin -0.19 +0.03x Pectin 17.57 + 0.22x + 8.25E-04x2

24 h NDF (% of original NDF) Max. MCP (mg)

Starch 60.55 +4.54E-03x  Starch 3.56 + 0.27x + 9.00E-04x>
Sucrose  61.29 - 0.01x Sucrose 3.97 + 0.21x + 7.10E-04x?
Pectin 62.89 +0.03x Pectin 6.30 + 0.19x + 1.70E-04x>

Key Words: Nonfiber carbohydrates, Microbial product yield, Neutral
detergent residue

M255 The relationship between feed acidogenic value and in
vitro ruminal pH changes. B. Rustomo*, J. P. Cant, M. P. Fan, T. F.
Duffield, N. E. Odongo, and B. W. McBride, University of Guelph,
Guelph, Ontario, Canada.

The increasing use of ruminally fermentable carbohydrate in diets is
considered the critical link between nutrition and sub-acute ruminal
acidosis in dairy cows. However, starch or non fibre carbohydrate
(NFC) content of the diet is not a satisfactory predictor of rumen pH
changes due to the high variation in the rate and extent of starch or
NFC fermentation in the rumen. A simple in vitro technique was used
to assess acidogenic value (AV) of feedstuffs. This technique is based
on the dissolution of Ca from CaCOj; after 24 and 48 h incubation of
feedstuffs in rumen liquor. A series of feeds, ranging from energy,
fiber and protein sources were evaluated. Ruminal fluid pH changes
in the incubation medium were also measured at the end of 24 and 48
h incubation. The relationship between AV and rumen fluid pH and
AV and feed chemical composition was determined using regression
analysis. Comparison between 24 and 48 h incubations were conducted
using paired t-test. Non fiber carbohydrate-rich feedstuffs had the
highest AV; forage sources had intermediate AV and high-protein
feedstuffs had the lowest AV. There were no differences in apparent
AV and rumen fluid pH changes between 24 and 48 h incubation,
suggesting a rapid initial fermentation rate and little or no further
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fermentation after 24 h. Thus, the 24 h AV measurements might be
acceptable to qualitatively rank feedstuffs based on the estimated
accumulated acid-load during fermentation. The rate of rumen fluid pH
changes showed similar patterns to AV in ranking feedstuffs. Energy
sources showed the highest rumen fluid pH decrease; fiber sources
were intermediate and protein sources were lowest in rumen fluid pH
change after 24 h of incubation suggesting that NFC-rich feedstuffs
had the lowest rumen buffering capacity compared to fiber and protein

rich feedstuffs. Rumen fluid pH changes after 24 h of incubation had a
stronger relationships with AV for all feedstuffs (R = 0.74) compared
to starch (R? = 0.35) and NFC (R? = 0.56). The best predictors of
feed AV were NFC and ADF (R? = 0.81). However, further studies
are needed to examine the effect of feed AV on in vivo ruminal pH
changes in dairy cows.

Key Words: Acidogenic value, In vitro, Ruminal pH

Swine Species

M256 Effects of conjugated linoleic acid (CLA) on sow and litter
performance. R. Patterson*, M. L Connor, C. M. Nyachoti, and D. O.
Krause, University of Manitoba, Winnipeg, Canada.

The potential for CLA supplementation to improve physiological
benefits affecting sow and litter performance was evaluated using
14 Cotswold sows in a completely randomized design with a 2x2
factorial arrangement of treatments. Diet (0% or 2% CLA) and parity
(IM=Immature or M=Mature) corresponded to the following: 1) 0%IM
n = 3; 2) 0%M n=3; 3) 2%IM n=4; 4) 2%M n=4. Treatment diets
were fed as gestation rations from d 85 through d 110 and as lactation
rations from d 110 until weaning. On gestation d 85, 105, and 112 and
lactation d 1, 3 and 17 plus 4 d post-weaning, sow BW, back fat depths
and condition scores were taken. Piglets were weighed on d 1, 3 and
17. Parity effects (P <0.01) were observed for sow BW at each period.
However, parity only affected (P < 0.05) back fat depth at d 17 of
lactation and 4 d post-weaning and condition scores on d 1 of lactation
and 4 d post-weaning. Diet did not affect (P > 0.05) piglet weaning
weights. In a follow-up experiment, 78 of these piglets were weaned
at 17+1 d and randomly arranged in a 2x2 factorial based on lactation
and weaning diets as follows: 1) 0:0 (0%CLA sow: 0%CLA piglet);
2) 0:2 (0%CLA sow: 2%CLA piglet); 3) 2:0 (2%CLA sow: 0%CLA
piglet); 4) 2:2 (2%CLA sow: 2%CLA piglet). Piglets weaned from 2%
sows had greater feed to gain ratios (P <0.035) and tended (P < 0.058)
to have higher ADFI compared to those weaned from 0% sows by d
28, but diet did not affect piglet performance by d 36. On d 28 piglets
were given an oral E.coli K88+ challenge. Fecal scores were taken at
8, 24, 48 and 56 h post-challenge. Piglets weaned from 2% CLA sows
had less severe scours (P < 0.05) at all sampling periods and a dietary
interaction effect (P < 0.05) was observed at 56 hours. Weaning
diets reduced (P < 0.1) scour incidence only at 48 hours. It is thus
apparent that provision of CLA during gestation and lactation
improves litter performance. Further work is intended to determine
the immunological/physiological mechanisms underpinning these
improvements.

Key Words: CLA, Sows, Piglets

M257 The effects of feeding grains naturally-contaminated
with Fusarium mycotoxins to gestating and lactating sows on
metabolism and reproduction and the efficacy of a polymeric
glucomannan adsorbent in preventing those effects. G. Diaz-Llano*
and T. K. Smith, University of Guelph, Ontario, Canada.

The feeding to swine of feedstuffs naturally-contaminated with
Fusarium mycotoxins can reduce feed intake, and hepatic protein
synthesis. An experiment was conducted to investigate the effects of
feeding grains naturally-contaminated with Fusarium mycotoxins on
reproductive performance, serum chemistry, ADFI and ADG of first
parturition sows during late gestation and lactation, and to test the
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efficacy of a polymeric glucomannan mycotoxin adsorbent (GMA)
in preventing these effects. A completely randomised block design,
36 sows, 12 sows per treatment was used in the experiment. Diets
consisted of corn, wheat and soybean meal and were fed from 91 days
of gestation up to the weaning on d 21 post farrowing. The diets were:
(1) control (C), (2) contaminated grains (CG) (5.5 ppm DON + 0.5 ppm
15-acetyl DON + 0.3 ppm zearalenone), and (3) contaminated grains +
GMA. Means were compared using Tukey’s test and significance was
declared at P < 0.05. During gestation, Fusarium mycotoxins did not
reduce ADFI. The ADG was reduced in sows fed CG (P = 0.03) but
not in sows fed CG + GMA. Growth to feed ratio was also reduced
in sows fed CG compared to C (P = 0.047), but not in sows fed CG
+ GMA. Stillbirth rate was increased in piglets born from sows fed
CG compared to piglets born from sows fed CG + GMA (P = 0.03).
During lactation, ADFI of sows fed CG and CG + GMA was reduced
compared to C (P < 0.001). Higher body weight losses were seen in
sows fed CG compared to controls (P = 0.007). Total serum protein
concentrations were lower for sows fed CG compared to sows fed CG
+ GMA (P = 0.045). Weaning to estrus interval tended to increase in
sows fed CG and CG + GMA compared to controls (P = 0.094). It
was concluded that the feeding of grains naturally-contaminated
with Fusarium mycotoxins reduces the reproductive efficiency of
gestating and lactating sows. The feeding of GMA can prevent much
of this inefficiency.

Key Words: Sows, Fusarium, Growth

M258 Effects of exogenous porcine somatotropin and transporta-
tion on physiological parameters in weaned pigs. C. J. Kojima*,
P. E. Roberson, M. P. Roberts, T. Sun, and H. G. Kattesh, University
of Tennessee, Knoxville.

An experiment was performed to examine effects of exogenous porcine
somatotropin (S) on physiological measures of health and well-being in
weaned pigs with or without subsequent transport (T). We hypothesized
that S may abrogate stress-related decreases in health and well-being
in recently weaned and transported pigs. On d 17 of lactation pigs were
were weighed and assigned to treatment groups (n=8/group): NS-NT
(vehicle injection, no transport), S-NT (S injection, no transport), NS-T
(vehicle injection, transport at weaning), and S-T (S injection, transport
at weaning). Upon allocation, all pigs received daily intramuscular
injections containing S (0.5 mg/kg) or vehicle for 5 d. On d 21, a blood
sample was drawn immediately prior to injection (0800 h). At 1200 h
on d 21, pigs were weighed and blood was collected. Pigs in the NT
groups were then weaned into mixed nursery pens while pigs in the
T groups were mixed and transported by truck for 3 h before being
brought back to the nursery. All weaned pigs were fed a standard
nursery diet. Blood samples and body weights were taken on d 22,
29 and 37. Data were analyzed by a mixed model procedure with a
factorial design and repeated measures. Transport resulted in lower
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body weights (P<0.05) at all time points post-weaning, and weight
gain within the 14-d window postweaning was less in T pigs (P=0.05).
Transport increased circulating neutrophil numbers and overall white
cell count (P<0.05). An S*Time interaction was observed (P<.05)
such that S caused a sharp increase in circulating neutrophils 4 h after
injection; however, neutrophil count returned to control levels within
24 h. Elevated concentrations of circulating cortisol were noted in
all groups on d 22 (the morning after weaning; P<.0001). On d 22,
a Time*S*T interaction was observed (P=0.05) such that cortisol
was higher in S-NT and NS-T than in NS-NT pigs, with S-T pigs not
different than NS-NT pigs. We conclude that treatment with S altered
immune and hormonal profiles in weanling pigs but was not effective in
abrogating the weight loss observed in transported pigs.

Key Words: Pig, Stress, Weaning

M259 Use of a ground raw soybean diet to enhance reproductive
efficiency in gilts. D. Sykes*, S. Couvillion, P. Gerard, M. Crenshaw,
and P. Ryan, Mississippi State University, Mississippi State.

Soybeans contain high levels of phytoestrogens, a bioactive compound
known to have beneficial effects on human health and reproduction
in farm animals. Preliminary reports have suggested that raw soybean-
based diets when fed to pigs have the potential to enhance ovarian
function. Thus, the objective of this study was to determine the
efficacy of a raw soybean (RSB) diet on reproductive performance
in prepubertal gilts. To this end, Yorkshire x Landrace crossbred
gilts (n=20; BW 75.9 + 1.5 kg; age 140 d) were assigned to balanced
isonitrogenous (CP 14%), isocaloric diets using either soybean meal
supplemented with poultry fat (SBM, n=10) or ground raw soybeans
(RSB, n=10). Soybeans accounted for 75% of the supplemental protein
source for the first four weeks then increased to 100% thereafter. Gilts
were housed in covered, outdoor pens with ad libitum access to feed
and water and monitored daily (0600-0700) for signs of estrus using
a teaser boar (exposure commenced at age 160 d). Gilts were bred
by Al on the third standing estrus, then penned indoors individually
and restricted to their respective diets (2.3 kg/d) through to d 35-40
of gestation when they were slaughtered for the recovery of the
reproductive tract and carcass evaluation. Values given are mean +
SE. No differences in BW were observed at time of AI (RSB, 136.3 £
11.9 kg; SMB, 147.8 + 20.1kg). By the second week of boar exposure
70% of RSB gilts exhibited first estrus compared to 30% of SBM gilts.
While there was no difference in age at onset of first estrus (RSB, 184
+ 3.9 d; SBM 193 + 7.3 d), RSB gilts were lighter (136.3 + 3.8 kg)
than SMB gilts (147.8 & 6.4 kg). At slaughter, 9 SBM and 10 RSB gilts
were pregnant. While there were no differences in the mean number
of corpora lutea on the ovaries (RSB, 16.9 + 0.9; SBM, 18.3 + 1.0)
or mean total number of embryos recovered (RSB, 12.6 + 0.8; SBM
14.9 + 1.6) between the two groups, there was a higher incidence
of embryo resorption in SBM gilts. In Phase II studies we will
carry gilts to term and weaning to determine the benefit of feeding
RSB diets.

Key Words: Raw soybeans, Gilts, Reproduction

M260 Litter performance in the swine nucleus herds of Sri Lanka.
J. A. D. R. N. Appuhamy*, L. P. Silva, and C. M. B. Dematawewa,
University of Peradeniya, Peradeniya, Sri Lanka.

Large White (LW) and Landrace (LR) nucleus sow herds are maintained
separately in Horakele farm, Sri Lanka to produce breeding females
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for multiplier herds. This study investigated the genetic variability
and progeny performance of the sires and dams of the two herds with
respect to litter size at birth (LSB), litter size at weaning (LSW),
individual birth weight (BWT) and individual weaning weight (WWT).
There were 24 sires and 40 dams in the LW nucleus, and 24 sires and
29 dams for the LR nucleus. Intensive management of the breeding
stock included standard feeding and health practices, under tropical
conditions. Average ambient temperature was 27°C with relative
humidity of 80 percent. Weights (kg) and litter size data for 2057 pigs
from 225 litters were used for the analysis. Least square means of traits
for the two herds were compared using PROC GLM of SAS treating
parity and birth year as fixed effects and age of dam as a covariate. In
addition, sex of pigling was used as a fixed effect for BWT and WWT,
while age at weaning was used as a covariate for WWT and LSW.
Genetic and phenotypic variance components of the four traits were
estimated using PROC VARCOMP in SAS (maximum likelihood
method) for the two herds separately. There were no significant
differences between the two herds with respect to any of the four traits
(P>0.05). However, the other fixed effects and covariates fitted were
significant (P<0.05), with better performance for male pigs and later
parities and older sows. Dam components of variance were greater than
sire components for all traits. Heritability estimates (full-sib method)
for BWT, WWT, LSB and LSW for LW were 0.20, 0.51, 0.25 and
0.17, respectively. The respective estimates for LR were 0.66, 0.17,
0.38 and 0.35, respectively. Progeny means (+SD) of the LW nucleus
sires for the above traits were 1.45+0.07, 9.27+1.6, 9.28+1.9, and
8.25+1.9, respectively. For the LR nucleus sires they were 1.48+0.2,
9.67£1.5, 9.69+2.0, and 8.34+2.2, respectively. Sufficient genetic
variability and potential exists in the nucleus herds for genetic
improvement of the four traits.

Key Words: Swine breeding, Nucleus, Sri Lanka

M261 Effect of the consistency of collection frequency on semen
quality of boars. W. L. Flowers* and M. C. Seal, North Carolina
State University, Raleigh.

Two experiments were conducted to examine the influence of varying
the consistency of collection frequency on semen quality. Experiment
1 was a retrospective analyses of data obtained from a 250-boar stud.
The planned collection frequency was 1.5 times per week. However,
the actual collection frequency varied each week from 1 to 5 times due
to changes in breeding demands and number of low quality ejaculates.
Boars were retrospectively assigned to collection frequency groups as
follows. Beginning in June, the collection frequency increased from
1.5 to 3 times or more per week for 122 of the 250 boars. For 80 of the
122 boars, the high collection frequency was consistently maintained
through July and August (HC). Collection frequency varied randomly
between 1 and 4 collections per week during the same time period for
the other 42 boars (HV). For 128 of the boars, collection frequencies
between June and August remained consistent at 1.5 times per
week (LC). Insemination doses/ejaculate were highest for the LC;
intermediate for the HC; and lowest for the HV groups (P<0.01). The
order for ejaculates discarded due to increased sperm abnormalities
was HV>HC>LC (P<0.01). Experiment 2 was a prospective study
in which 32 mature boars were collected for 12 weeks. Boars were
collected at a high (H: 3 times/week) or low (L: 1 time/week) frequency
under a consistent (C) or variable regimen (V). Boars assigned to
the consistent regimen were collected on the same days each week.
Days of collection for boars assigned to the variable regimen were
determined with a random number generator at the beginning of each
week. A frequency by regimen interaction was present (P<0.05) for
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motility, normal morphology and acrosin activity of spermatozoa. Each
of these variables was reduced (P<0.05) in the HV boars compared
with their counterparts in other treatments. No differences (P=0.27)
were observed among the LC, LV, and HC boars. In conclusion,
the consistency at which high frequency collection regimens are
administered to boars has an important effect on semen quality.

Key Words: Boars, Collection pattern, Spermatogenesis

M262 Effect of group size and floor space during the growing
period on the growth performance of pigs after the heaviest pigs
have been removed. J. M. DeDecker*!, M. Ellis!, B. F Wolter?, and
B. A. Peterson!, 'University of Illinois, Urbana, *The Maschhoffs,
Inc, Carlyle, IL.

This study was carried out with 2600 crossbred pigs to investigate
the effects of group size and floor space during the growing period on
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performance at the end of the finishing period after the heaviest pigs
were removed from the group. A randomized complete block design
was used with a 2x5 factorial arrangement of treatments: 1) group
size (26 vs 78 pigs/pen): 2) floor space (0.58 vs 0.64 vs 0.70 vs 0.76
vs 0.82 m?/pig). Floor spaces were created by adjusting pen sizes.
Feeder space and number of waterers per pig were the same across all
treatments. Pigs were allotted to treatments at weaning and the study
started when the first pigs were removed from the group at a mean pen
weight of 129.7 + 1.2 kg and ended 21 days later. A total of 50 pens
of pigs were involved. The same pig removal protocol was followed
for all treatments. Pigs were removed at the start of the study (heaviest
30% of the pen) and on d 7 (heaviest 30%) and d 14 (heaviest 20%).
No treatment interactions were found. In addition, there was no effect
of group size or floor space on ADG, ADFI or G:F during the 21-d
study period. However, groups of 26 pigs tended (P = 0.06) to have
fewer pigs removed due to morbidity and mortality than groups of
78 (0.47 and 0.84% for the 26 and 78 pig groups, respectively) over
the 21-d study period.

Key Words: Pigs, Group size, Floor space
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21 Application of a novel biochip for rapid detection of mastitis-
causing pathogens in bulk tank milk in Taiwan. K. H. Lee*!, Y. M.
Shy!, Y. T. Lin%, L. Y. Liu, S. J. Lee!, C. L. Chang!, M. C. Wu!, and C.
H. Chi®, 'Hsinchu Branch, COA-LRI, Hsinchu, Taiwan, R.O.C., 2DR.
Chip Biotechnology Inc., Chu-Nan, Taiwan, R.O.C., 3University of
Taiwan, Taipei, Taiwan, R.O.C.

In order to efficiently prevent and treat bovine mastitis and minimize
its impact on dairy industry in Taiwan, a sensitive, rapid, and specific
test is required for identifying the mastitis-causing pathogens. In the
present study, a biochip was developed in collaboration with DR. Chip
Biotechnology Inc. in Taiwan. The biochip is capable of detecting
6 common species of mastitis-causing pathogens within 6 hours,
including Streptococcus bovis, Streptococcus uberis, Streptococcus
uberis, Streptococcus dysgalactiae, Escherichia coli and Staphylococcus
aureus. The technique is based on DNA amplification of genes specific
to the target pathogens and consists of 4 basic steps: DNA extraction
of bacteria, PCR reaction, DNA hybridization, colorimetric reaction.
The sensitivity and accuracy of this Biochip, in comparison with
conventional culture method, were verified by analyzing serial diluted
fresh whole milk that were separately inoculated with the 6 species of
bacteria that mentioned previously. The Biochip had a lower detecting
limit and showed results that have a similar trend to those from the
conventional method. Thereafter, the Biochip was used for detecting
bacteria in bulk tank milk samples from 207 DHI-participating dairy
farms in 2004. The results show that only 6 (3%) farms were negative
on all 6 species of pathogens monitored. Streptococcus bovis, detected
in samples from 161 (79.7%) farms, was the most prevalent species,
followed by Streptococcus uberis (n=123, 60.9%), Escherichia
coli (n=92, 45.5%), Streptococcus dysgalactiac (n=62, 30.7%),
Streptococcus agalactiae (n=55, 27.2%), and Staphylococcus aureus
(n=19, 9.4%). Results from this study reveal that the biochip is a
feasible tool for a rapid diagnose of mastitis-causing pathogens in milk,
which might prevent and cure mastitis more effectively.

Key Words: Mastitis, Pathogen, Biochip

22 Relationship of intramammary infection prevalence with
somatic cell score in commercial herds. R. L. Bamber*!, G. E.
Shook!, G. J. Bennett?, Y. H. Schukken?, and P. L. Ruegg!, ! University
of Wiscosin, Madison, >Cornell University, Ithaca, NY.

Our objective was to derive predictions of intramammary infection
(IMI) prevalence based on somatic cell score (SCS), cow, and herd
factors. IMI cultures on composite samples were performed by New
York Quality Milk Production Services during 1992 to 2004. Cow
records containing DHI SCS in IMI sampling month with 0, 1, or 2
pathogens were retained. Herds were required to test at least 60%
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of cows and > 30 cows tested. Final data set consisted of 79,308
cows from 1124 herds. Pathogens were classified as contagious or
environmental. Models were derived using the glimmix macro in SAS
with a logistic link function and employing backward elimination
with P < .01. Three models were investigated with binary dependent
variables: presence/absence of contagious IMI (CONT), environmental
IMI (ENV), and all IMI (ALL). Independent variables included SCS,
quadratic SCS (SCS?), parity, days in milk (DIM), milk/day, J5 vaccine
use, survey type, production system, season, year, herd (fitted as a
random effect), and significant interactions of SCS with other terms.
For all models SCS, SCS?, parity, DIM, and production system were
significant. In each model additional terms were: CONT: survey type;
ENV and ALL: year, parity*SCS, and parity*SCS?; ENV: milk/day
and survey type; ALL: production system*SCS. Prevalence of IMI
varied by herd and cow factors and increased at a decreasing rate
as SCS increased. The rate of increase with SCS was uniform for
CONT, but differed among production systems (ALL) and parities
(ENV and ALL).

Table 1. Regression coefficients for IMI on SCS, herd and residual
variances, and predicted prevalence (p) of IMI.

Herd Residual

Model a b, b, var. var. SCS=2 SCS=4 SCS=6
CONT  -3.084 0.600 -0.042 1.711 0.839 0.144 0.205 0.270
ENV -2.092 0.483 -0.027 0.403 0.966 0.225 0.356 0.459
ALL -1.623  0.550 -0.025 0.601 0.972 0.349 0.544 0.685

Prevalence is shown for three levels of SCS for parity 2, DIM
60-120, years 2002-2004, voluntary survey, herds < 240 cows in
a freestall/parlor system, and 30 kg milk/day (In(p/(1-p)) = a + b,
SCS + b, SCS?).

Key Words: Intramammary infection, Somatic cell score

23 An evaluation of DeLaval DCC for determining udder health
status in dairy cattle. K. Leslie*, J. Yeung, R. Dingwell, A. Bashiri,
N. Perkins, and E. Vernooy, University of Guelph, Guelph, Ontario,
Canada.

The DeLaval Direct Cell Counter (DCC) is a rapid, portable test for
the quantification of SCC in milk. This study was designed to compare
the DeLaval DCC to traditional in-lab methods, and to determine its
usefulness in early postpartum cows. Composite samples were obtained
from 120 lactating cows. Samples were analyzed using three methods
for SCC determination: Fossomatic 5000, Bentley SomaCount 300
and the DeLaval DCC. A subset of these samples was tested using the
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DeLaval DCC both on-farm and in the laboratory. In addition, 42
cows on two farms were enrolled on the first scheduled visit to the
farm after their calving (1 — 4 DIM). Three additional samplings were
performed on each cow over the next two weeks. At the time of initial
and subsequent sampling, a CMT test was performed, and a milk
sample was aseptically collected from each quarter. The samples were
transported to the University Lab for standard milk bacteriological
culture, Bentley SomaCount SCC determination and the DeLaval DCC
test. Results were recorded and analyzed using Microsoft Excel. Log
SCC data was plotted for the DeLaval DCC instrument versus the
Bentley SomaCount 300 and the Fossomatic 5000 electronic SCC
instruments. There was extremely high correlation between DeLaval
DCC and the standard laboratory SCC instruments, with a coefficient
of correlation of 0.92 in both cases. A subset of 36 cow composite
samples was evaluated with the DeLaval DCC instrument both on-farm
and in the lab. There was reasonably good correlation (R? = 0.87),
indicating that on-farm use of the DeLaval DCC instrument could
work well. In addition, the mean and standard deviation of the DeLaval
DCC and laboratory SCC data were compared to the CMT results
from postpartum cows. Both the DeLaval DCC and Bentley SCC
instruments were well correlated with the CMT results. The decline of
log SCC as days postpartum increased is precipitous, and equivalent
using both instruments. These data suggest that the DeLaval DCC
instrument could be used as a monitoring tool for udder health in the
postpartum period, and for lactating cows in general.

Key Words: SCC, CMT, Rapid test

24 Effect of winter housing on cow dirt score, somatic cell score
and mastitis incidence in dairy cows. K. O’Driscoll*!?, L. Boyle!,
P. French!, B. Meaney', and A. Hanlon?, ' Dairy Production Research
Centre, Teagasc, Moorepark, Fermoy, Co. Cork, Ireland, 2School
of Agriculture, Food Science and Veterinary Medicine, NUI Dublin,
Belfield, Dublin 4, Ireland.

The aim of this study was to evaluate three overwinter housing
options for spring calving dairy cows; indoor cubicles [IC], uncovered
woodchip pad [UP] (12m?*/cow) and sheltered woodchip pad [SP]
(6m?/cow), with regard to cow dirt score, incidence of mastitis, and
somatic cell score (SCS). Animals (n=147) were randomly assigned
to the housing treatments from 6 Dec until calving (median = 14
Feb), and scored for dirtiness (1 to 5 in half score increments) prior
to housing, then every 14 days until calving. Cows were quarter milk
sampled (QMS) for microbiology and somatic cell count (SCC) prior
to housing, at drying off and approx. 3 weeks post partum. QMS were
also collected 2.2 + 1.98 days post calving and assayed for California
Mastitis Test (CMT) and microbiology. Clinical mastitis (CM) was
diagnosed when macroscopic changes in the milk or udder were
observed. Subclinical mastitis (SCM) was diagnosed in the event of
SCC > 500,000 or CMT > 2, without macroscopic changes. SCC was
recorded at 2 week intervals throughout the following lactation. A
log transformation of SCC to SCS was used to normalize the data
distribution. Average SCS was calculated for three stages of lactation:
6 to 60 days in milk (DIM) (early), 61 to 220 DIM (mid), and 221 to
305 DIM (late). Dirt scores and SCS were analyzed using the Mixed
Procedure of SAS. Differences in the incidence of CM, SCM, and the
incidence of pathogens detected in QMS were analyzed using Fishers
exact probability test. Housing had an effect on animal dirtiness, with
SP cows dirtiest, then UP, and IC cleanest (P < 0.001). There were no
cases of CM prior to housing, at dry off or during the housing period,
and no difference in incidence of SCM. Three weeks post calving
combined incidence of CM and SCM was higher in SP than UP or IC
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(P < 0.05), and a higher number of cows from SP had an infectious
agent isolated (P < 0.05). However there was no effect of treatment on
SCS over the following lactation.

Key Words: Winter housing, Somatic cell count, Cow dirtiness

25 Intramammary infection affects incidence of clinical infection
after infusion of Streptococcus uberis. K. M. Sanders!, S. McDougall?,
L. R. McNaughton*!, G. E. Stanley', D. L. Johnson', S. Harcourt!, and
R. J. Spelman!, !Livestock Improvement Corporation Ltd, Hamilton,
Waikato, New Zealand, 2Animal Health Centre, Morrinsville, Waikato,
New Zealand.

Mastitis has a major impact on farm management and profitability
in dairy production systems; therefore it is valuable to understand
factors affecting susceptibility to infection. Streptococcus uberis is the
most common pathogen causing clinical mastitis in New Zealand. The
objective of this study was to identify factors contributing to clinical
mastitis risk in the week after infusion in 263 F2 Friesian-Jersey cows.
Animals were the daughters of 6 sires and averaged 109 days in milk
at the time of infusion. Factors examined for their contribution to
risk included sire, days in milk at infusion, SCC on the morning of
infusion, mastitis treatment history, and the presence of any major
pathogens at the time of infusion. 7-10 wks prior to infusion, milk
samples were collected from all glands for bacteriology assessment,
and antibiotic treatments were administered to clear infections. Treated
glands were not selected for infusion. One gland from each cow
was infused with an average of 104 colony-forming units (sd=22) of
Streptococcus uberis. Milk samples were collected prior to infusion
and at each milking post-infusion for 13 milkings, or until diagnosis
of clinical mastitis. Logistic regression and survival analysis were
used to determine risk factors. Overall, the cumulative incidence
of clinical diagnosis was 71.9% (189/263) and the mean interval to
clinical diagnosis was 66.2 (sd=36.5) hours. Sire had a significant (P <
0.05) effect on the incidence of clinical mastitis. Daughters of one sire
had a significantly lower incidence of clinical mastitis. Results also
showed that cows with a somatic cell count at infusion of >2100,000
cells/ml had a lower incidence of clinical mastitis (18.3% vs. 81.5%;
P < 0.0001). Infection status at infusion also had an effect on the
incidence of clinical mastitis. The presence of Staphylococcus aureus
at infusion for cows that had no pre-infusion mastitis treatment(s)
resulted in a lower incidence of clinical mastitis (29.0% vs. 82.8%; P
<0.0001). Further research will be conducted to identify the causative
mechanism behind the protective effect of infection at infusion.

Key Words: Mastitis, Lactation, Staphylococcus aureus

26 Antimicrobial susceptibility patterns and trends in resistance
development in bacteria isolated from milk, 2000-2004. P. J. Rajala-
Schultz*! and B. C. Love?, 'The Ohio State University, Columbus,
2Penn State University, University Park.

Antimicrobial resistance has been a growing concern worldwide.
The objective of this study was to evaluate whether susceptibility of
mastitis pathogens has changed in recent years. Milk from dairy cattle,
submitted to the Pennsylvania State University Animal Diagnostic
Laboratory (PSU ADL) from 2000 through 2004, was cultured for
bacterial pathogens. Minimum inhibitory concentrations (MIC) were
determined for 2554 isolates, using a commercially-available broth
microdilution method (Sensititre, Trek Diagnostics, Westlake, OH)
and interpretations of sensitive, intermediate or resistant were assigned
according to guidelines published by the Clinical and Laboratory
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Standards Institute (CLSI). Isolates analyzed in this study included
Staphylococcus aureus (N=242), coagulase negative staphylococci
(N=367), Streptococcus uberis (N=393), Streptococcus dysgalactiae
(N=304), Escherichia coli (N=299) and Klebsiella pneumoniae
(N=261). Preliminary analyses indicate that a significant increase in
resistance to beta-lactam-containing antimicrobials could be detected in
streptococci, although not in staphylococci. Most of the antimicrobials
included in the commercial mastitis panel have efficacy only agains