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M1 The impact of herd opportunity and milk
recording periods in estimating lifetime net income. E.
Yook*, R. E. Pearson, and B. G. Cassell, Virginia Tech, Blacksburg.

The Purpose of this study was to determine how well estimators of life-
time net income based on 305 lactation yields and a ten year opportunity
(RNI305.10) and based on complete lactation data but a five year oppor-
tunity (RNIc.5) predict the estimate based on complete lactations and a
ten year opportunity (RNIc.10). Previous studies have used shorter (five
year and seven year) opportunity periods and only production through
305-d to estimate a cow’s lifetime net income. Records for 22,854 cows
in Virginia herds born in 1988, 1990, and 1992 from the Dairy Records
Management Systems (DRMS) in Raleigh, North Carolina were used.
The relative net income (RNI) function included total milk, fat, and
protein income - feed cost for production + net value of calves + net
cull value - rearing cost - ((daily cost for labor, maintenance feed, sup-
plies, and fixed expenses) xdays in herd). Each RNI was calculated using
milk-fat-protein pricing. A cow’s RNIc.10 was calculated using all pro-
duction initiated prior to her tenth birthday. All lactations initiated
prior to her fifth birthday were used to calculate a cow’s RNIc.5. We
calculated an RNI305.10 using only milk produced during the first 305-d
of every lactation initiated prior to tenth birthday. Total milk, fat, and
protein based on c.5 were 20845kg, 737kg, and 666kg; those based on
c.10 were 28539kg, 1009kg, and 905kg; finally, those based on 305.10
were 25304kg, 883kg, and 792kg. The means of RNIc.5, RNIc.10, and
RNI305.10 were $1445, $2279, and $1857, respectively. Regression anal-
yses including herd and birth year in the model were used to estimate
the regression of RNIc.10 on RNIc.5, and RNIc.10 on RNI305.10. The
resulting regression coefficients were $1.52 and $1.14 explaining 68% and
96% of the variation of RNIc.10. Using RNIc.10 as the measure to esti-
mate lifetime profit is strongly recommended over the two alternatives
tested.

Key Words: Lifetime Net Income, Relative Net Income, Herdlife Oppor-
tunity
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M2 Genotype by environment interactions in the
association among milk yield, age and body weight at first
calving in Holstein cows. R. Ruiz-Sinchez', H. Castro-Gamez2,
F. Sanchez y GF', and H. Castillo-Juarez*!, ! Universidad Auténoma
Metropolitana, Unidad Xochimilco, 2 Universidad Nacional Auténoma
de México.

This study evaluated the effect of herd environment on the genetic and
phenotypic relationships of milk yield (MEM) on age (AFC) and body
weight at first calving (BW) in primiparous Holstein cows. Data ana-
lyzed were 248,230 first parity records of Holstein cows calving from 1987
to 1994, daughters of 588 sires in 3,042 herds in the US. Herds were clas-
sified into low and high environment classes. Genetic parameters were
estimated with bivariate linear mixed models using the multiple trait
derivative free software (MTDFREML). Heritability for AFC and BW
were 0.33 + 0.01 and 0.07 £ 0.01 in high environment herds and 0.20
4 0.01 and 0.07 £ 0.01 in low environment herds respectively. Genetic
correlations between MEM and AFC were -0.52 £ 0.02 and -0.31 +
0.03 in high and low environment classes, whereas between MEM and
BW in both classes were similar (-0.19 £ 0.06 and -0.21 £ 0.06, respec-
tively). Correlated responses estimated per 1000 kg of genetic gain in
MEM for high and low herd environment classes were -22.1 and -19.3
days for AFC and -0.81 and -0.41 kg BW, respectively. BW information,
as provided by AIPL (USDA) is inaccurate. Hence, results related to
this trait are not conclusive. Different values of heritability for AFC, as
well as changes in the genetic correlation between MEM and AFC across
environments, indicated genotypic by environment interaction. Thus se-
lection for MEM correlates with reduced AFC, but expected correlated
response changes across environments.

Key Words: Genotype by Environment Interaction, Age at First Calving,
Genetic Parameters

M3  Heritabilty of body weight at 130 days from
hatching in the Pacific white shrimp (Litopenaeus van-
namei) using an animal model. H. Castillo-Juarez*, Universidad
Autonoma Metropolitana, Unidad Xochimilco.

To estimate the heritability of body weight (BW) in the Pacific white
shrimp, Litopenaeus vannamei, an experiment was conducted using 101
families in two commercial units of a Mexican hatchery and two prawn
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population densities (9.1/m2 and 14.8/m2). These 101 families con-
sisted of 17296 prawns, sibs from 51 sires and 101 dams. Prawns were
injected with a colored, elastomer tag to identify families, which allowed
mixing of families for performance evaluation. Prawns were individually
weighted at an average of 130 days from hatching. Small differences in
days from hatching were related to management practices. BW family
phenotypic mean (s.d) was 18.2 g (2.3), ranging from 15.6 to 22.5 g.
Females were 0.5 g heavier than males. Breeding values were calculated
for all prawns using mixed model methodology with an animal model
and MTDFREML software. The model included fixed effects of days
from hatching and sex, plus commercial unit, population density and
the animal additive genetic effect as random effects. BW heritability
was 0.57. Since genetic selection in shrimp industry is based on family
selection, families were ranked using BW phenotypic means, BW least
square means and BW breeding value means. The rank correlation be-
tween family phenotypic means and family breeding value means was
0.64, and between least square means and breeding value means was
0.87. BW family breeding value means ranked from -1.921 to 3.527 g.
Family breeding value means allow to better select families and apply
different selection intensities within family to increase genetic gain in
an optimal way.

Key Words: Shrimp, Genetic Parameters, Animal Model

M4  Merit of obtaining genetic evaluations of milk
yield for each parity on Holstein bulls. H. D. Norman, J.
R. Wright*, R. L. Powell, and P. M. VanRaden, Animal Improvement
Programs Laboratory, Agricultural Research Service, USDA, Beltsville,
MD.

Modeling separate Predicted Transmitting Abilities (PTA) for each par-
ity is becoming more frequent internationally. A concern when using
a single trait genetic evaluation model is that changes in PTAs could
be larger than expected for bulls whose daughters deviate considerably
from the typical response due to aging. The objective of this research
was to examine how difference in rate of maturity of bulls daughters
impacts changes in bull evaluations across time. The 305-d milk records
for Holsteins first calving between 1960 and 1998 were used to calculate
12 tailored PTAs for each bull. Tailored PTAs (controlled by parity
combinations and run dates) were calculated for 1996 t01999 run years
using records of cows first calving prior to each January. Four annual
evaluations included only first lactations on daughters and contempo-
raries (PTA;). Four more included the first two lactations available
(PTA1.2), and the last four included the first three lactations (PTA;.3).
The three PTAs (different parities) for each year included cows first
calving by the same cutoff date. Tailored PTAs had more uniformity
across years in mean records/daughter than published PTAs. Stability
(absolute differences, standard deviations (SD) of differences, and corre-
lations between bull evaluations) across time was compared. Bulls born
after 1984 having >500 daughters were examined because of their high
precision and recent activity. SD of bull differences in PTA;, PTA;.2,
and PTA;_ 3 for milk between 1996 and 1997 were 28, 28, and 27 kg
compared to 63 kg for the published evaluations. Similarly, SD between
1996 and 1999 were 36, 32, 32, and 79 kg, respectively. PTA;.5 was
usually intermediate to PTA; and PTA;_3 for any bull having a large
difference between PTA; and PTA;_3. Results suggest that modifica-
tion of the current evaluation model should reduce fluctuations in PTAs
for individual bulls across time and should also improve the accuracy of
evaluations.

Key Words: Milk Yield, Parity, Lactation Number

M5  Joint genetic evaluation of male and female fer-
tility using longitudinal binary responses. R. Rekaya and T.
Averill*, Department of Animal and Dairy Science, University of Geor-
gia, Athens.

The improvement or at least the maintenance of herd fertility has be-
come a major objective in several genetic improvement programs world-
wide. Several types of responses are used in fertility evaluation includ-
ing binary, count and continuous traits. Consequently, different models
and methodologies used to analyze reproductive performances. Inde-
pendently of the trait or methodology used not all sources of variation
are accounted for making a joint evaluation of male and female fertility
unfeasible. However, a longitudinal model that accounts for all breeding
events makes a better use of available information and allows for joint

evaluation of males and females. Furthermore, as a by product of lon-
gitudinal analysis, several new selection criteria could be computed and
used rather than the single breeding value. In this study, insemination
records from dairy herds in California, generated between 2002 and 2003
and provided by AgriTech Analytics were used. After editing, the data
consisted of a total of 369,353 insemination records with an average of
1.76 inseminations per cow. A random regression model at the liabil-
ity scale was used to model the success (failure) of insemination events.
The models included herd-year, technician and month of insemination
as fixed effects and service sire, quadratic regression on days of milk,
permanent environmental effects and residual terms as random effects.
The heritability of success of insemination increased sighitly with days
in milk and ranged between 0.04 -0.055. The service sires and perma-
nent effects variances were 0.01 and 0.012 respectively. Although small,
these estimates are within the range of reported estimates for repro-
ductive traits and indicate the possibility of improvement of male and
female fertility through selection. Several new selection criteria such as
the probability of conception after first insemination, after 3 insemina-
tion or the probability of no comception after a number of days were
computed and can be used for selection dicisions.

Key Words: Fertilty, Male, Female

M6 Evaluation of net energy efficiency for lactation
and economic performance as selection criteria in dairy cat-
tle. P. Zamani*!, S. R. Miraei Ashtiani', A. Naserian?, A. Nik Khah?,
and M. Moradi Shahrbabak?, 1Departmeni: of Animal Science, Faculty
of Agriculture, University of Tehran, Karaj, Iran, 2Depart’ment of Ani-
mal Science, Faculty of Agriculture, University of Ferdowsi, Mashhad,
Iran.

Improvement of feed efficiency and related economic performance is of
great importance in dairy farming. This study was conducted to eval-
uate the net energy efficiency and economic performance of lactation
as selection criteria for dairy cattle. 2589 monthly records collected
from 723 lactating cows in 3 dairy farms were analyzed for the men-
tioned purpose. Different usages of energy were estimated, using Na-
tional Research Council (NRC) models. A multivariate animal model
including fix effects of herd-year-season, parity number and lactation
stage, and random effects of animal genetic and permanent environ-
ment was adopted for estimation of genetic and phenotypic parame-
ters, using Derivative Free approach of Restricted Maximum Likelihood
(DFREML). Heritability estimates of milk yield, 3.2 percent fat cor-
rected milk, net energy efficiency, gross income and variable profit, were
0.30, 0.31, 0.32, 0.34, 0.24 and 0.29 respectively. The results of this
study showed that, the genetic factors considerably contribute to the
feed efficiency and economic performance of lactating cows. However if
measuring the feed efficiency is not feasible, considering 3.2 percent fat
corrected milk in selection index may be an effective way for indirect
selection and improvement of feed efficiency and economic performance
in dairy cows.

Key Words: Dairy Cattle, Net Energy Efficiency, Fat Corrected Milk

M7  Estimates and relationships of growth curve pa-
rameters in NDama cattle. O. Mgberel’Q, I. Imumorin*3, O.
Olutogun!, and A. R. Abdullah®, ! Dept of Animal Science, Univer-
sity of Ibadan, Ibadan, Nigeria, 2 Dept of Animal Science, Rivers State
University of Science & Technology, % Dept of Biology, Valdosta State
University.

Weight-age records of purebred NDama, a West African taurine beef
cattle breed, were used to estimate growth curve parameters based on
non-linear regression models of Brody, Von Bertalanffy and Richards
and phenotypic relationships of the parameter estimates within each
model. Records covered from birth to 69 months of age for 549 males
and up to 84 months for 670 females accumulated over a 16-yr period
at Fashola Cattle ranch in Oyo, Nigeria. Least squares estimates of
asymptotic weight (A) from the models ranged from 386 + 9.8 kg and
254 4+ 4.6 kg in Von Bertalanffys function (model II) to 441 + 33.2 kg
and 273 £ 10.6 kg in Richards function (Model III) for NDama bulls
and cows with a corresponding average maturing rate (K) of 0.032 and
0.044 kg.kg-1.Mo-1, respectively. Values of A and K for the breed aver-
age from the models were essentially intermediate between the two sexes.
Estimates of integration constant (B) for the groups ranged from 0.46 +
0.03 to 0.98+ 0.02, while estimates of shape parameter (M) provided for
only in Richards model were 0.91 4+ 0.16, 0.68 4+ 0.11 and 1.0940.38 for
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Ndama males, females and breed average, respectively. The phenotypic
relationship between A and K in the models were highly negative (rp= -
0.76 to -0.98), indicating that genetic selection for early maturity would
lead to small mature weights and vice versa in NDama cattle. With
minor exceptions involving Richards model, the pattern of relationships
followed similar trends indicating that growth curve parameters in the
different models measured similar growth characteristics. We show that
growth curve parameters, their relationships and biological implications
can improve our understanding of the growth and development pattern
of NDama cattle under various production environments in the tropics.

Key Words: Non-Linear Models, Growth Curves, Cattle

M8 Analysis of daughter pregnancy rates and esti-
mated relative conception rates for a bimodal distribution.
H. N. Schlesser*!, R. D. Shanks?, S. L. Rodriguez-Zas', J. S. Clayz, P.
M. VanRaden3, P. J. Berger®, and M. H. Healey*, ! University of lllinois
Urbana-Champaign, 2Dairy Records Management Systems, 3Animal
Improvement Programs Laboratory, *lowa State University, Ames.

The objective of this research was to determine whether daughter preg-
nancy rates (DPR) and estimated relative conception rates (ERCR) have
a bimodal distribution for certain bulls as seen with perinatal survival.
Perinatal survival rates were computed for 12,034 sons at Iowa State
University. AIPL calculated DPRs for 48,117 sons. One hundred and
seventy six bulls with a minimum of 50 sons had DPRs. Dairy Records
Management Systems computed ERCRs for 3,276 sons from breedings
in 1988 through 1997. Seventeen bulls had at least 50 sons with ERCRs
and were included in the analysis. A kernel density procedure estimated
density of DPR and ERCR for each bull. Three different bandwidth
multipliers were used (1,2,3). Densities that were bimodal at band-
width multiplier one but fail to remain bimodal at bandwidth multiplier
two were considered unimodal. None of the bulls were bimodal for DPR
or ERCR. Of the 21 bulls that were bimodal for perinatal survival, all
21 had DPRs but only five had ERCRs. A significant (P < 0.0001)
correlation of 0.134 between DPR and perinatal survival (8552 sons)
was found. This positive correlation indicates that bulls with higher
DPR tend to have higher perinatal survival. The correlations between
DPR with ERCR for 1996 (1346 sons) and DPR with ERCR for 1997
(1611 sons) were not significant, nor were the correlations between peri-
natal survival with ERCR for 1996 (463 sons) and perinatal survival
with ERCR for 1997 (414 sons). A significant (P < 0.0001) correlation
of 0.361 between ERCR for 1996 and ERCR for 1997 (541 sons) was
found. From this research we conclude that daughter pregnancy rates
and estimated relative conception rates do not have a bimodal distribu-
tion like the ones seen with perinatal survival.

Key Words: Daughter Pregnancy Rate, Fertility, Dairy Bulls

M9 Genetic variation in residual energy intake and
its association with body weight, milk yield, fat corrected
milk yield and economic merit in dairy cattle. P. Zamani*!,
S. R. Miraei Ashtiani!, A. NaserianZ2, M. Moradi Shahrbabak!, and
A. Nik-Khah!, 1 Department of Animal Science, Faculty of Agriculture,
University of Tehran, Karaj, Iran, 2Department of Animal Science, Fac-
ulty of Agriculture, University of Ferdowsi, Mashhad, Iran.

Residual energy intake is defined as the difference between actual en-
ergy intake and that predicted on basis of requirements for maintenance,
lactation and body weight change. Residual energy intake is proposed
as a measure of feed efficiency, because animal efficiency increases as
the proportion of accountable energy intake increases or residual energy
intake decreases. Variation in residual energy intake in relation to body
weight, milk yield, fat corrected milk yield and economic merit (income
over feed cost) was investigated using 2589 monthly records collected
from 723 Holstein lactating cows in 3 herds. Energy requirements of
each cow were estimated using NRC models. Genetic and phenotypic
parameters were estimated using Derivative Free approach of Restricted
Maximum Likelihood based on two-trait animal mixed model analyses.
The model contained fixed effects of herd-year-season, parity number,
stage of lactation (months after parturition) and random effects of an-
imal genetic and permanent environment. Heritability estimation of
residual energy intake was 0.17 £ 0.07. Residual energy intake was neg-
atively correlated to body weight, milk yield, fat corrected milk yield
and economic merit, both phenotypically (-0.021, -0.208, -0.298 and -
0.385, respectively) and genetically (-0.031, -0.363, -0.465 and -0.618,

respectively). Fat corrected milk showed the most significant correla-
tions with economic merit both phenotypically (0.635) and genetically
(0.928). Because of its high correlations with residual energy intake and
economic merit, more selection emphasis could be placed on fat cor-
rected milk, when selecting indirectly for feed efficiency and economic
performance.

Key Words: Dairy Cattle, Residual Energy Intake, Fat Corrected Milk

M10 Designer pork studies with small-scale farm-
ers targeting niche markets. T. Barrios*!, C. Talbott!, T.
See?, and R. Pfortmiller3, ! North Carolina Agricultural and Technical
State University, Greensboro, 2 North Carolina State University, Raleigh,
3 National Swine Registry, West Lafayette, IN.

Small-scale producers may be able to secure a place at the pork indus-
try table by producing a different type of pork than the the other white
meat. By selecting for pork with higher levels of marbling, darker color
and optimum pH levels, hog producers may be able to survive by mar-
keting the other red meat through niche markets. Progeny sired from
four different genetic populations of boars (not selected for lean conver-
sion) were used to examine the potential to increase intramuscular fat in
pork for niche-market application. Forty gilts were randomly assigned
to one of four sire lines and bred artificially or by natural service. Upon
detection of pregnancy, gilts where distributed to one of four participat-
ing farmers. Two castrates from each litter were identified with sire and
sow lines and monitored through harvest. Carcass quality was assessed
and IMF levels correlated with the presence or absence of the heart fatty
acid binding protein (H-FABP) allele. Potential for conducting genetic
studies with small-scale farmers are discussed.

Key Words: Designer Pork, Farmer Participatory Research, Niche Mar-
kets

M11 Contribution of inbreeding and recessive de-
fects to early embryo loss. P. M. VanRaden and R. H. Miller*,
Animal Improvement Programs Laboratory, Agricultural Research Ser-
vice, USDA, Beltsville, MD.

Lethal recessive genes that cause early embryo loss are difficult to de-
tect because they may appear to be failed inseminations or missed heats.
Nonreturn rate at 70 d after first insemination (NR70) was evaluated
as a trait of the embryo from 1,739,055 first services using a nonaddi-
tive genetic model. Effects modeled included herd-year-season, parity
of cow, sire of cow, service bull, interaction of service bull with sire of
cow, and regression on inbreeding of embryo. Simultaneous solutions for
all effects were not possible; thus, main effect variances were estimated
using REML, and those effects were removed from the data. Interaction
variance was estimated from the residuals using the tilde-hat approxima-
tion to REML. Service bull effects were assumed to be constant across
time and unrelated. An additive relationship matrix was used for sire
of cow and a dominance relationship matrix for the interaction term.
Data included observations from January 1995 through January 2001
and represented 1,251 Holstein service bulls and sires of cows. For each
1% increase in inbreeding, NR70 declined by an estimated 0.096. A re-
gression of this size could be explained by >20% of animals carrying
defects that cause early embryo loss. Of the total variance, service bull
contributed 0.36%; sire of cow, 0.24% (heritability of 1.0%); and inter-
action, 0.18% (dominance variance of 2.8%). Number of records per
interaction averaged only 6 but with a maximum of 2,077, and 50 bull
pairs had >500 records, which resulted in reliabilities of >50% for their
interactions. Predicted interactions that included effects of inbreeding
ranged from 3.6 to +2.9 as compared to the mean NR70 of 56%. The
poorest interactions were not caused by known recessive defects. Com-
plex vertebral malformation (CVM) generally causes loss of pregnancies
later in gestation, and few current bulls carry the gene for deficiency of
uridine monophosphate synthase (DUMPS). Further study of the fami-
lies with poorest interactions could uncover new recessive defects.

Key Words: Fertility, Embryo Loss, Recessive Defects
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M12 Relationships among measures of growth per-
formance and plasma urea nitrogen (PUN) in barrows. J.
Klindt*, USDA-ARS; U.S. Meat Animal Research Center, Clay Center,
NE.

Our previous work [J. Anim. Sci. 81(Suppl. 2):36, 2003] showed that
plasma concentrations of PUN are genetically regulated and moderately
heritable, 0.35. Objective of the present study was to exam the rela-
tionships among measures of growth and PUN in grower/finisher pigs.
Barrows, n=96, BW=29.3+0.5 kg, 3 to 4 per litter, 27 litters, were as-
signed at 6940.5 d of age. Pigs were placed in individual pens and fed
standard grower/finisher diets until slaughter at 118 kg BW. At slaugh-
ter, chilled carcass wt (Cldwt) and wt of trimmed lean cuts (Tlncut)
were recorded. At 2-wk intervals during the trial BW, average of ul-
trasonic backfat at three sites, and feed consumption were recorded.
At each weighing a blood sample was collected for determination of
plasma urea nitrogen (PUN). Within pig PUN was averaged to ob-
tain mPUN. Two pigs were removed before the end of the trial. Data
recorded at the end of the trial was adjusted to average slaughter wt,
117.240.3 kg. Daily change in average of three backfat measures (AD-
CBF), ADG, days to slaughter (Tday), final average backfat thickness
(FnBF), Cldwt, Tlncut, and mPUN were affected (P<0.05) by litter.
Litter affected (P<0.08) total feed consumed (Tfeed). Feed/d and ef-
ficiency of BW gain (Eff) were not affected by litter (P=0.14). For
the subsequent examination of the relationship of mPUN with growth
measures, pigs were classified as loPUN (n=31; mPUN, 26.1 to 36.1,
mean=32.1 mg/dL), medPUN (n=32; mPUN, 36.4 to 42.1, mean=39.2
mg/dL), and hiPUN (n=31; mPUN, 42.4 to 91.3, mean=>54.3 mg/dL).
PUN group influenced (P<0.05) feed/d, ADCBF, FnBF, and Tlncut.
hiPun barrows had higher feed/d, ADCBF, and FnBF and reduced TI-
nct. Effect of PUN group on feed/d, was nonlinear. Results concur with
the reported low phenotypic and genetic correlations among PUN and
growth measures [Klindt, et al., J. Anim. Sci. 81(Suppl. 2):36, 2003].
These results suggest that selection against PUN may be accomplished
without significant sacrifices in growth performance.

Key Words: Plasma urea concentrations, Growth, Genetic influences

M13 Relationship between performance test traits
and subsequent reproductive performance of Yorkshire fe-
males. Z. B. Johnson*! and R. A. Nugent, 2, 1Universit“y of
Arkansas, Fayetteville, 2 The Pork Group, Tyson Foods, Inc., Spring-
dale, AR.

The objective of this study was to examine relationships between perfor-
mance test traits and subsequent reproductive performance of Yorkshire
females. Performance test records were collected in a commercial swine
operation from 1992 to 1999. All females in the breed were grown to
100 d of age (AGE100; n = 38,979). At this time pigs were weighed
(WT100) and selected for performance testing based on a combination
of maternal and performance indexes with more emphasis given to the
maternal index. Pigs were weighed at the end of the 77-d performance
test (WT177; n = 32,623) and ADG calculated. Backfat (BF), loin
eye area (LEA), and body length (LEN) were measured. Reproduc-
tive traits were number born live (NBA; n = 3,140 litters) and weaning
weight (WWL; n = 2,892 litters) of the first litter. Genetic parameters
were estimated using an animal model with litter effects and multiple-
trait DFREML procedures. A series of two-trait models was conducted
to estimate genetic correlations. Fixed effects for performance traits
included contemporary group and either age at 100 d or age at 177 d
as a covariate. Contemporary group was the only fixed effect for NBA;
while age at weaning was included as a covariate for WWL. Estimates
of heritability for NBA, WWL, WT100, WT177, ADG, BF, LEA, and
LEN were 0.09 + .03, 0.10 + .03, 0.22 £+ .01, 0.32 £+ .02, 0.28 £ .02,
0.47 £+ .02, 0.31 &+ .02, and 0.23 £ .02, respectively. Genetic correlations
for NBA with WT100, WT177, ADG, BF, LEA, and LEN were -0.43,
-0.20, 0.06, 0.01, -0.17, and -0.11, respectively. Genetic correlations for
WWL with WT100, WT177, ADG, BF, LEA, and LEN were 0.55, 0.14,
-0.04, -0.05, -0.05, and 0.13, respectively. These correlations indicated
that 100-d weight of the mother was more related to NBA and WWL
than any performance trait measured. Females that weighed more at
100 d of age had smaller litter sizes, but greater weaning weight of the
litter.

Key Words: Swine, Performance Traits, Reproductive Traits

M14 Evaluation of the effects of heterosis on repro-
ductive efficiency and milk yield in South Florida. S. I.
Madrid*, T. A. Olson, A. de Vries, C. A. Risco, and P. J. Hansen,
University of Florida, Gainesville.

Holstein (H), Brown Swiss (B) and Guernsey (G) cows and their crosses
were evaluated in South Florida. Levels of heterosis were determined
for 305d ME milk production and days open. The herd was located in
Okeechobee County, Florida. The cows in this herd were grazed for the
majority of the day along with supplemental feeding of concentrates.
Records provided by Dairy Record Management Systems (DRMS) were
utilized in the analyses. This herd had been utilizing crossbreeding for
a period of at least 18 years. During the initial years the herd was com-
posed primarily of Holstein and Guernsey cows. Brown Swiss sires and
dams were later added to the herd. Breed composition for the animals
in the project were determined by using pedigree records kept in DRMS
files. Milk yield was analyzed using a model which included the main
effects of year, month of calving, lactation number and breed composi-
tion. Heterosis levels for milk yield were 11, -1.4, 2.8, 5, -.05, -.004% for
HXG,GXH,BXH, HXB,BX G and G X B respectively. Breed
of sire is represented first in the cross. Only the heterosis level observed
for the Holstein-sired cows from Guernsey dams was significant (P <
0.05). The lowest levels of heterosis for milk yield were found for crosses
between the Guernsey and Brown Swiss breeds. Days open were calcu-
lated using only the last two calving dates of each cow (DYSOPCD).
The data were edited to remove records for days open of less than 70
d, the voluntary waiting period practiced in this herd. The model used
in the analyses of days open included effects of year, breed composition
and lactation number. The days open for purebred H, B and G cows
which were 165, 146, and 164 respectively. Days open for H X G, G X
H,BXH,HXB, BX G and GX B were 154, 173, 143, 139, 131, and
179d, respectively. The average days open for all crossbred cows was 20
days shorter than that of the average of the purebred cows. The mean
heterosis for days open was 10.5% (P < 0.05). Thus, these data indicate
that while the effect of heterosis on milk yield was small the advantage
for reproductive traits might be substantial.

Key Words: Crossbreeding, Dairy Cattle, Florida

M15 Analysis of sow longevity in commercial herds
using competing risks. B. R. Southey*!, S. L. Rodriguez-Zas!, R.
V. Knox!, J. F. Connor2, J. F. Lowe2, and B. J. Roskamp?, 1University
of lllinois, Urbana, 2 Carthage Veterinary Services Ltd., Carthage, IL.

The length of time a sow remains in a herd or sow longevity is an impor-
tant component of pork production. Removal of a sow from a herd can
be due to many reasons including fertility failure, poor reproduction and
litter performance, disease, injury, or death. Competing risks analysis of
sow longevity provides a suitable approach to account for the different
reasons of removal while accounting for the positive, non-normal and
censored sow longevity data. Sow longevity records for 158,940 sows
from 32 US commercial herds across five years were analyzed under in-
dependent competing risks. The reasons for removal were grouped into
common categories including fertility, reproduction, litter performance,
disease, injury, old age and death. The Cox proportional hazard model
was used to analyze sow longevity including effects of genetic line, herd
and year of entry. Genetic line included eight major genetic lines that
were present in multiple herds. The relative hazard of removal between
the major genetic lines varied depending on removal reason. No differ-
ence in hazard of removal was observed for fertility category. For the
other removal categories the relative hazard of removal varied among
the major genetic lines. For example, the hazard ratio for sow longevity
between the Camborough 22 and Camborough 15 lines ranged from 0.43
for old age category to 1.3 for longevity related to poor reproduction.
This indicated that Camborough 22 sows had a 60% lower hazard of re-
moval due to old age and a 30% higher hazard of removal due to repro-
ductive reasons than Camborough 15 sows. In contrast, under a single
removal cause, the hazard ratio of Camborough 22 relative to Cambor-
ough 15 line for sow longevity was 0.87 indicating that Camborough 22
sows had a 13% lower hazard of removal than the Camborough 15 sows.
These results illustrate the importance of accounting for removal reason
in the analysis of sow longevity. The use of competing risks permits the
elucidation of the decision process involved in sow removal and identi-
fication of opportunities for management intervention to maximize sow
longevity.

Key Words: Longevity, Survival Analysis, Swine
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M16 Estimation of correlation between maternal
permanent environmental effects of related dams in beef
cattle. H. lwaisakil, S. Tsuruta*?, I. Misztal?, and J. K. Bertrand?,
L Niigata University, Niigata, Japan, 2 University of Georgia, Athens.

Correlation (\) between maternal permanent environmental (MPE) ef-
fects of dams and their daughters was estimated using a maternal ani-
mal model for beef cattle. Two data sets for weaning weight consisted of
82,138 and 88,639 records of Gelbvieh (GV) and Limousin (LM) breeds,
respectively. Numbers of dams and animals in the pedigree file were
39,678 and 121,390 for GV and 52,012 and 155,101 for LM, respectively.
The model included fixed effects of contemporary group, sex of calf, age
of dam at calving and month of calving; fixed regressions on age of calf;
random direct genetic, maternal genetic, MPE and residual effects. The
REML procedure was employed with a grid search, in which the like-
lihood was computed for a series of values for A\. Two models Model
1 without A and Model 2 including A were compared by a likelihood
ratio test. Model 2 fitted the data significantly better than Model 1.
The maximum restricted likelihood was obtained for A\ of approximately
0.2 for both breeds. Estimates of residual and direct genetic variances
were similar for both models. Compared with those of Model 1, es-
timates of maternal genetic and MPE variances of Model 2 increased
and decreased slightly, respectively, for both breeds. Accordingly, the
estimates of maternal heritability and the proportion of MPE variance
to total variance for Model 2 were higher and lower, respectively, than
those for Model 1. For Model 1, estimates of direct-maternal genetic
correlation were 0.26 and 0.59 for GV and LM, respectively, while those
for Model 2 were slightly lower (0.20 and 0.54). Pearson and rank cor-
relations for direct and maternal effects were very high (>0.99) for both
models. These results indicate that the relationship between MPE ef-
fects of two subsequent generations for weaning weight in both breeds is
negative but low, and that the consideration of maternal environmental
relationships between dams and their daughters in the models does not
significantly affect the estimates of (co)variance components and may
not be important in genetic evaluations.

Key Words: Maternal Permanent Environmental Correlation, AI-REML,
Beef cattle

M17  Effects of climate and photoperiod on feed in-
take of beef bulls during feedlot performance tests. G. T.
Tabler, Jr.*, A. H. Brown, Jr., Z. B. Johnson, E. E. Gbur, Jr., I. L.
Berry, D. W. Kellogg, and K. C. Thompson, University of Arkansas,
Fayetteville.

Climate and photoperiod data were analyzed to identify and quantify
impacts on feed intake of beef bulls during 52 post-weaning feedlot per-
formance tests. Feed intake data originated from bulls (n =1,874) in
University of Arkansas Cooperative Bull Tests at Fayetteville, Hope
and Monticello from 1978 to 1990. Bulls were given a 21-d adjustment
period, then individually full-fed a total mixed ration twice daily in
the same stall for 140 d. As formulated, the diet contained 1.6 Mcal
NEm, 0.9 Mcal NE; and 12% CP per kg DM. Initial age and weight
were recorded at start of each test with weights taken at 28-d intervals
thereafter. Photoperiod and climate data were obtained from the U.S.
Naval Observatory (Washington, DC) and National Climatic Data Cen-
ter (Asheville, NC), respectively. Variables included maximum, min-
imum, average, and dew point temperatures; relative humidity; baro-
metric pressure; rainfall; day length and wind speed. Data were pooled,
divided into five 28-d periods, with each period analyzed separately us-
ing all animals over all tests. Initial age and initial weight were included
in principal components regression as independent variables to adjust
for initial animal differences. Principal component analysis was utilized
to reduce the number of independent variables in the regression and
overcome collinearity concerns associated with photoperiod and numer-
ous climatic variables. Three principal components within each period
accounted for 59% to 66% of the variability in explanatory variables.
Nine to 14 components accounted for 97% to 100% of variability. Re-
sults provide additional information on effects climate and photoperiod
have on cattle feeding and indicate photoperiod and climate conditions
have differing effects on feed intake of feedlot cattle as feeding periods
progress.

Key Words: Beef Cattle, Climate, Feed Intake
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M18 Feed efficiency in the West Virginia Bull Test
Evaluation Program. E. E. D. Felton*, J. E. Warren, Jr., W. R.
Wagner, and J. W. Yates, West Virginia University, Morgantown.

The “GrowSafe 4000E” system was installed and used to measure indi-
vidual feed intake during the 2003-2004 West Virginia Bull Test Evalu-
ation Program. This system of hardware and software consists of feed
troughs mounted on load cells. An antenna grid is incorporated in the
trough, and animals are fitted with electronic ear tags that are read by
the antenna grid. An animal feeding at a trough is identified at five sec-
ond intervals and feed available in each trough is weighed every second
with an accuracy within 50g. The animal identification and feed con-
sumed data are sent wireless via a communication panel to a computer
with software to compile individual feed intake and individual feeding
events. Bulls arrived at the test station in mid-October, 2003. Following
a 3-week acclimation period, bulls were weighed on d 1 and 2: (averaged
for on test BW; IBW), 42, 77, and 104 and 105 (averaged for off test
BW; FBW). During the acclimation period and the 105-day test, bulls
were fed ad-libitum a total-mixed-ration containing 13.6% crude protein
and 73.6 and 45.0 Mcals of NEm and NEg per cwt, respectively. A sub-
set of 98 Angus bulls (372422 days of age, IBW = 375+45 kg, FBW =
582148 kg) was subjected to correlation analysis of feed:gain data from
the beginning of the test to d 42 to various production and descriptive
variables. Additional data will be included upon completion of test sum-
mary. Weak r-values existed (P = 0.02) with frame score (-0.23) and
age of the bull (0.24) while much stronger r values existed (P < 0.001)
with ADG over the entire test period (-0.62) and DMI expressed as a
percentage of BW (0.43). There were no detected relationships with
birth weight, age of dam, muscle score or longissimus muscle area, back
fat and marbling scores measured by ultrasound at the end of the 105 d
test period. Many of these variables are important to beef production
and are currently used in the selection of sires and dams. These data in-
dicate that it may be possible to also use feed efficiency as an additional
selection tool without influencing other important selection variables.

Key Words: Feed Efficiency, Bulls, Beef

M19 Maternal and reproductive performance of
crossbred cows mated to moderate or high weaning weight
EPD sires. S. M. DeRouen*! and F. A. Thrift2, 1Louisiana State
University Agricultural Center, Homer, 2 University of Kentucky, Lex-
ington.

Maternal and reproductive performances were evaluated over 5 yr for
Angus-, Brahman-, Brangus-, Gelbvieh-, and Gelbray-sired cows when
mated to Simmental sires varying in weaning weight (WWT) EPD. Four
moderate (MOD) (mean = 9.91 kg WWT EPD) and three high (HIGH)
(mean = 17.98 kg WWT EPD) sires were mated to 307 cows by artificial
insemination (AI). Accuracies of WWT EPD were > 0.80. Cows were
exposed to clean-up bulls for 60 d following AI. Statistical analyses were
conducted using a generalized linear mixed model. Sire type x calf sex
interaction was not significant for any response traits studied. A total
of 120 Al-sired calves were evaluated. Least squares means for Julian
birth date and birth weight for calves sired by MOD and HIGH growth
sires were 47.7 d and 41.7 kg and 49.7 d and 44.4 kg, respectively, and
did not differ (P > 0.07). Weaning weight and 205 d weight for calves
sired by MOD and HIGH growth sires differed (P < 0.04) and were
271 kg and 248 kg and 284 kg and 261 kg, respectively. A total of 109
cows were evaluated for pregnancy rate while nursing MOD and HIGH
growth calves, BW and BCS at weaning, BW and BCS at subsequent
breeding, and subsequent pregnancy rate. Pregnancy rates were similar
(P > 0.90) among cows nursing MOD and HIGH growth calves and were
96.0% and 96.5%, respectively. Body weight and BCS at weaning were
596 kg and 5.47 and 580 kg and 5.39 for cows nursing MOD and HIGH
growth calves, respectively, and did not differ (P > 0.33). Subsequent
BW and BCS at breeding were 600 kg and 5.52 and 579 kg and 5.35 for
cows nursing MOD and HIGH growth calves, respectively, and did not
differ (P > 0.19). Subsequent pregnancy rates were similar (P > 0.70)
among cows nursing MOD and HIGH growth calves the previous year
and were 91.7% and 93.6%, respectively. In conclusion, calf weaning
weight differences were similar to sire weaning weight EPD differences
and subsequent reproduction was not adversely affected for cows nursing
high growth calves.

Key Words: EPD, Reproduction, Weaning Weight
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M20 Selection for meat tenderness in Angus. L Pra-
harani*, T. A. Olson, D. D. Johnson, R. L. West, and J. R. Alday,
University of Florida, Gainesville.

The objective of this study was to evaluate the response to selection
of Angus bulls for tenderness based on Warner-Bratzler Shear (WBS)
values. The study began with Angus calves born in 1994. About 30-35
bulls were evaluated annually from those born from 1994 through 2000.
After evaluation, three or four of the bulls with the highest and lowest
WBS values were selected for use. Beginning in 1996, calves were sired
by selected bulls. After the bull calves were expected to have reached
puberty, at 13 and 14 months of age, semen was collected and frozen.
The bulls were then slaughtered and their tenderness was determined
using WBS evaluation. The semen from selected bulls was used to in-
seminate purebred and grade Angus cows at the Santa Fe Beef Unit
Angus herd. Warner-Bratzler shear force data from a total of 262 bulls
from 45 sires and 195 dams were collected. Analyses were performed to
estimate variance and covariance components using ASREML. Genetic
trends were plotted as averages of breeding values, estimated by the
solution of animal model equations for year of birth, and overall trend
was estimated as a regression of all breeding values on year of birth
of calves. The average breeding value of progeny of sires selected for
tenderness (-0.29 kg) was lower (P<0.05) than that of sires selected for
toughness (0.44 kg) over the years of the study. The estimate of direct
heritability (h2=0.41% 0.19) was quite high. This estimate indicates
that selection for meat tenderness in this manner might be effective.
The genetic trends for WBS values tended to decrease over the years
-0.0038 and -0.0149 kg per year for the progeny of tough and tender
selected-sired, respectively. The breeding values of the progeny of both
tender and tough selected sires declined. An explanation for declining
breeding values of progeny of sires selected as tough is not clear but
might be due to the low selection pressure applied in this study, since
there were limited numbers of the bulls evaluated and it was not possible
to collect freezable semen from all of the bulls prior to slaughter.

Key Words: Selection, Tenderness, Angus

M21  Genetic parameters estimated with multi-trait
and linear spline random regression models using Gelbvieh
early growth data. H. lwaisakil, S. Tsuruta*2, |. Misztal?, and J.
K. Bertrand?, ! Niigata University, Niigata, Japan, 2 University of Geor-
gia, Athens.

Estimates of direct and maternal genetic parameters in beef cattle
were obtained by a random regression model with a linear spline func-
tion (SFM) and compared with those obtained by a multi-trait model
(MTM). Most of SFM parameters are on the same scale as in MTM,
simplifying validation and implementation. Weight data of 18,900 Gel-
bvieh calves were used, of which 100, 75 and 17% had birth (BW),
weaning (WW) and yearling (YW) weights, respectively. The MTM
analysis was conducted with a three-trait maternal animal model. The
model included an overall linear partial fixed regression on age at record-
ing for WW and YW, and direct-maternal genetic and maternal per-
manent environmental effects. The SFM included the same effects as
MTM, plus direct permanent environmental effect, and heterogeneous
residual variance. Three knots, or breakpoints, were set to 1, 205 and
365 d. (Co)variance components in both models were estimated with
a Bayesian implementation via Gibbs sampling using flat priors. For
BW with no variability of age at recording, a good agreement was ob-
served between corresponding components of variances estimated from
both models. For WW and YW, with the exception of the sum of direct
permanent environmental and residual variances, there was a general
tendency for SFM estimates of variances to be lower than MTM esti-
mates. Direct and maternal heritabilities estimated with SFM tended
to be lower than those estimated with MTM, some of which were par-
ticularly high. For example, the direct heritability for YW was 0.59
with MTM and 0.48 with SFM. Estimated negative genetic correlation
for direct and maternal effects with SFM were lower than those with
MTM. For example, the direct-maternal correlation for WW was -0.43
with MTM and -0.33 with SFM. Estimates by SFM may be superior to
MTM due to accounting for constant days and also for random effects.
The SFM is simpler to implement than a random regression model with
Legendre polynomials.

Key Words: Random Regression, Linear Spline Function, Beef Cattle

M22 Estimated genetic parameters for growth, car-
cass, and tenderness traits of Brahman steers. D. E.
Franke*!, T. Smith!, J. D. Domingue!, T. D. Bidner!, and J. C.
Paschal?, 1LSU Agricultural Center, Baton Rouge, LA, % Texas A&M
University, Corpus Christi, 3 University of Nebraska, Lincoln.

Purebred Brahman bull calves (n=430) were purchased at weaning from
private breeders in Louisiana (1996 through 2000) to evaluate genetic
(co)variation for growth, carcass, and tenderness traits. Calves were cas-
trated, vaccinated, dehorned, dewormed, and backgrounded and grazed
on ryegrass for an average of 120 d over the 5 yr period. Steers were fed
in south Texas. Steers were harvested in groups of 20 to 30 head when
the group reached 500 to 575 kg BW and 7 to 10 mm fat thickness. Car-
casses were electrically stimulated and chilled for 24 hr. A 15-g 24 hr
postmortem longissimus muscle sample was taken for calpastatin assay.
A primal rib was purchased and 2.54-cm-thick steaks were cut for 14-d
aging. Tenderness was determined by averaging the force required to
shear six 1.26 cm cores taken parallel to muscle fibers. A full animal
model was used to estimate genetic (co)variation in order to compute
heritability and genetic correlations. Heritability estimates (£ SE) were
.33 (.14) for feedlot adg, .56 (.15) for hot carcass weight, .51 (.16) for
ribeye area, .38 (.17) for fat thickness, .49 (.17) for yield grade, .38 (.16)
for marbling score, .21 (.11) for shear force, and .44 (.17) for calpastatin
activity. Most genetic correlations were below .25 with similar magni-
tude of standard errors. Exceptions were -.63 (.25) for yield grade and
shear force and -.43 (.17) for marbling score and calpastatin activity.
These genetic parameters indicate possible response from selection.

Key Words: Brahman Steers, Carcass Traits, Genetic Parameters

M23  The use of real time ultrasound to estimate
variance components for growth and carcass traits in
Nelore cattle. C. U. Magnabosco*1:2, F. R. C. Araujo!'3, F.
Manicardi*, J. R. Hofig Ramos®, C. U. Faria?, R. B. L6bo%, L. A.
F. Bezerra®, T. R. Famulal, and R. D. Sainz!, ! University of Califor-
nia, Davis, 2Embrapa Cerrados, Bolsista CNPq, 3Aval Servicos Tec-
nolégicos S/, 4Grupo OMB, 5Grupo HoRa, SUniversidade de Sio
Paulo.

Real-time ultrasound (RTU) technology was used for collection of data
on carcass traits thg Nelore cattle in Brazil, for longissimus muscle area
(ULMA), backfat between the 12th and 13th ribs (UFAT), and rump fat
at the P8 site (URFAT). The data were collected on ranches in south-
eastern and midwestern Brazil (Grupo OMB and Grupo HoRa, partic-
ipants of the Program for Genetic Improvement of the Nelore Breed -
PMGRN). The final data set contained 1,721 animals at approximately
15, 18, 21 and 24 months of age, that were produced by 85 different sires.
These data were analyzed to estimate genetic parameters and calculate
Expected Progeny Differences (EPDs). The pedigree file used for cal-
culation of the inverse numerator relationship matrix contained 25,941
animals, including those augmented so that each animal with data had
two ancestral generations. The linear model included fixed effects for
contemporary groups (herd-year-season-sex) and age of dam at calv-
ing. The model also included random effects for direct genetic effects.
Data were analyzed using both a single and bivariate animal model. A
Multiple Trait Derivative Free Restricted Maximum Likelihood (MTD-
FREML) was used to establish the variance components and genetic
parameters. Heritability estimates for ULMA, UFAT and URFAT were
0.29, 0.44, and 0.62, respectively. The EPDs for all traits presented a
range that allows the possibility to significantly improve carcass quality
in Nelore cattle. Ultrasound scan data produced consistent and herita-
ble results for Nelore cattle and they may be used in genetic evaluation
schemes to improve carcass traits.

Key Words: Beef Cattle, Carcass Traits, Genetic Evaluation

M24  Assessment of temperament at weaning in
calves produced from diallel matings of Angus, Brahman,
and Romosinuano. D. G. Riley*!, C. C. Chase, Jr.l, S. W.
Coleman’, R. D. Randel?, and T. A. Olson®, 1 USDA, ARS, Brooksville,
FL, 2 TAES, Overton, 3 University of Florida, Gainesville.

Objectives were to assess breed differences and estimate genetic effects
for measures of temperament in cattle: exit velocity (m/s; higher values
may indicate more excitable temperament) of calves when released from
a squeeze chute; chute score and pen temperament score, the subjective
evaluations of calf behavior when confined in a chute or approached in
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an open pen. Scores were rated from 1 to 5; higher scores indicated
more nervous or aggressive behavior. Calves (n = 657) were from diallel
matings of Angus (A), Brahman (B), and Romosinuano (R; tropically
adapted Colombian breed). Fixed effects included breed (n = 9), calf
sex, year (n = 2), farm (n = 3), day of record (n = 3; 0, 24, or 72 h
post-weaning). Order through the chute and calf age at weaning were
covariates. Random effects were calf and sire. BB (sire and dam breed,
respectively) calves had the highest values for exit velocity, chute score,
and pen score (2.41 + 0.1 m/s, 2.42 4+ 0.06, 3.31 £ 0.09); all were higher
(P < 0.05) than all other breed groups for chute and pen score, and had
higher (P < 0.05) exit velocity than all but BA and AB. RR calves had
the lowest exit velocity (1.66 £+ 0.07 m/s), lower (P < 0.05) than all
but AA, RA, and AR. AA calves had the lowest values for chute and
pen score, lower (P < 0.05) chute score than all but RR, and lower (P
< 0.05) pen score than all but RR and RA. Estimates of direct breed
effects for exit velocity (P < 0.001) were 0.68 &+ 0.16 m/s for B and 0.49
+ 0.14 m/s for Romosinuano. Estimates of direct effects for chute and
pen score were highly significant for B (0.91 4+ 0.1 and 1.13 £ 0.15), A
(0.5 £ 0.1, 0.6 + 0.14), and R (0.41 £ 0.09, 0.52 &+ 0.13). Estimates of
heterosis (P < 0.05) were 0.21 £ 0.09 m/s (7.4%) for exit velocity for B
with A, 0.12 £ 0.05 (3.1%) for chute score for A with R, and 0.18 £ 0.08
(3.2%) for pen score for R with B. Results suggest that R may be in-
cluded in similar breeding programs without detrimental temperament
changes.

Key Words: Brahman, Romosinuano, Temperament

M25 Estimates of adaptability and stayability for
postweaning weight gain in crossbred beef cattle raised in
five environments in Brazil. J. C. d. C. Balieiro*!:2, J. B. G.
Barros2, J. B. S. Ferraz!, J. P. Eler!, E. d. S. Balieiro*3, L. G. G.
Figueiredo!, and E. C. Mattos!, ! University of Sdo Paulo, Duquw de
Caxias Norte, 225. Pirassununga/SP-Brazil, 2University Center of Av.
Dr. Octavio da Silva Bastos, S/n. S. Juio da Boa Vista/SP-Brasil,
3 Federal Rural University of Rio de Janeiro, Rodovia BR-465, km 47.
Serpédica/RJ-Brasil.

This study was conducted to evaluate adaptability and stability param-
eters of nine genetic compositions of crossbred European-Zebu cattle
raised in five different Brazilian environments. Data (n=16,546) from
the present study refer to characteristic gain from weaning up to 160
days postweaning. The statistical model included the effects of genetic
composition (G), environment (E), GXE interaction and contemporary
group within E. Also included was a covariate adjustment for cow’s age
at calving (linear and quadratic). All sources of variation in the anal-
ysis were highly significant (P<0.01). The decomposition of the GxE
interaction was accomplished by regression method. Intercepts (3 o))
for genotypes 2, 3 and 5 showed the highest weight gains up to 160
days postweaning. On the other hand, the genotypes 7, 9, 8 and 6
showed the smallest postweaning gains. Based on t-tests for the angular
coefficients (3 1(;)) adjusted for the environmental index from each envi-
ronment, it was verified that only genotype 2 had general adaptability.
In contrast, genotypes 1, 3, 4 and 5 were classified as having specific
adaptability to favorable environments and genotypes 6, 7, 8 and 9 were
classified as having specific adaptability for unfavorable environments.
The variance components related to the deviations of the regression for
the genotypes indicated that all genotypes had low stability. Genotypes
3 and 5 should not be considered completely undesirable since they had
high weight gains and coefficients of determination from the regression.
The adaptability analysis was efficient in discriminating among genetic
types. However, the stability analysis was not effective in discriminat-
ing the variance components attributed to deviations from regression.
In this case, it was necessary to use another approach (coefficient of
determination) to aid in decision making.

Key Words: Adaptability, Crossbred Cattle, Beef Cattle
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M26 Interaction genotype and protein level on feed
efficiency of Japanese quail in dry tropic weather. J.
J. Portillo*!, R. Barajas!, M. A. Carmona?, F. G. Rios!, and G.
Contreras!, L FMVZ - Universidad Auténoma de Sinaloa (Mexico) Carr.
Culiacan-Mazatlan km 3.5, 2FES Cuautitlan UNAM (Mexico) Cuauti-
tlan Izcalli, Estado de México.

This study was conducted to evaluate the interaction genotype and pro-
tein level and protein level on egg production of Japanese quail, were
used 515 females and 200 males of four strains: 1) HH, quails selected
for high mature weight; 2) LL, quails selected for low mature weight;
3) HL, reciprocal crosses from males HH with females LL; and 4) LH,
reciprocal crosses from males LL with females HH. At 52 days old, the
quails was contained in batteries with five levels and four cage by level.
In each cage, was allocated six females and two males. With base at
arrangement combinatory, five cages of each strain was designated a 16,
19, 21, 24, and 27 % of crude protein (CP) level. During eight weeks, was
registered egg production and egg weight from strain and protein level.
Each week was measurement the feed intake (FI) only by three days
consecutives. To evaluate the interaction genotype-protein level, was
utilized a general lineal model of fixed effects by week, strain, protein,
and interaction strain-protein level, the tendency on the response was
determinate by orthogonal polynomials, a simple lineal regression was
used to estimate protein level with better feed efficiency (FE). ANOVA
shown effect (P<0.01) in FE by week production, strain, protein level,
than as interaction by week x strain, and strain x protein, the tendency
by FE was lineal (P<0.01) to strain HH, and quadratic (P<0.03) to
strain HL, LH and LL, with CP levels and FE estimated of 26, 20.5,
16, 16 %, and 0.246, 0.248, 0.219, 0.264, to strain HH, HL, LH and LL,
respectively. It is concluded, that exist interaction genotype protein in
FE to egg production in Japanese quail, and better FE in low mature
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weight strain with 16 % CP, than high mature weight strain require 26
% CP.

Key Words: Protein Level, Feed Efficiency, Coturnix coturnix japonica

M27 Interaction genotype - protein level on egg
quality of Japanese quail in dry tropic weather. J. J.
Portillo*!, R. Barajas!, M. A. Carmona?, F. G. Rios!, G. Contreras!,
and |. V. Ferrer!, LFMVZ - Universidad Autonoma de Sinaloa (Mexico)
Carr. Culiacdn-Masatlan km 3.5, 2FES Cuautitlan - UNAM (Mexico)
Cuautitlan Izcalli, Estado de Mexico.

To evaluate the interaction genotype and protein level on egg quality
of Japanese quail, were used 639 eggs from four strain: 1) HH, quails
selected for high mature weight; 2) LL, quails selected for low mature
weight; 3) HL, reciprocal crosses from males HH with females LL; and
4) LH, reciprocal crosses from males LL with females HH. At 52 d old,
the quails was contained in batteries with five leves and four cage by
level. In each cage was allocated six females and two males. With
base at arrangement combinatory, five cages of each strain was desig-
nated a 16, 19, 21, 24, and 27 % of crude protein (CP) level. From two
weeks start hatching and every 14 d, during egg was collected by strain
- CP level combination. The next measurement weight, length, width
of eggs, dense albumin height, yolk height, and width. From these data,
shape index (SI), yolk index (YI), and Haugh Units (HU) were calcu-
lated. To evaluate the interaction genotype-protein level, was utilized
a general lineal model of fixed effect by week, strain, protein, and in-
teraction strain-protein level, the tendency of the response determinate
by polinomial and the means comparison was used contrasts. ANOVA
shown effect (P<0.03) in SI, YI, and HU, by week, strain, protein level,
and strain x protein level, except to genotype-protein interaction in HU
(P=0.20). Was observed lineal response (P<0.01) and difference be-
tween 16-19-21 vs. 24-27 % of CP (P<0.01) in SI to strain HH with
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79.12 vs. 77.96; strain LH, the lineal tendency (P<0.01) was by dif-
ference between 16-19 vs. 21-24-27 % (P<0.01) with 76.90 vs. 78.35;
egg SI of strain HL and LL, was similar between CP level (P>0.10) with
78.16 and 77.36. YI and HU were similar between CP levels (P>0.10) in
four strain, with 45.50, 43.37, 44.62, and 43.68 to YI, and 93.16, 92.52,
92.06, and 89.98 to HU in HH, LL, LH, and HL, respectively. It is con-
cluded, than exist interaction genotype-protein level to SI and YI, but
not to HU, although CP levels to 16 at 27 % was not affected YI and
HU.

Key Words: Protein Level, Egg Quality, Coturnix coturnix japonica

M28  Effect of genotype and protein level on hatcha-
bility of Japanese quail in dry tropic weather. J.J. Portillo*!,
R. Barajas!, M.A. CarmonaZ?, F.G. Rios!, G. Contreras!, and S. Azal,
LFMVZ - Universidad Autonoma de Sinaloa (Mexico) Carr. Culiacn-
Mazatlan km 3.5, 2FES Cuautitlan - UNAM (Mexico) Cuautitlan Izcalli,
Estado de Mexico.

To evaluate the interaction genotype and protein level (IGP) on hatch-
ability of Japanese quail in dry tropic weather, were incubated 5176 egg
four strains, 1) HH, quails selected for high mature weight; 2) LL, quails
selected for low mature weight; 3) HL, reciprocal crosses from males HH
with females LL, 4) LH, reciprocal crosses from males LL with females
HH. At 52 days old, the quails were contained in batteries with five lev-
els, and four cage by level. In each cage was allocated six females and
two males. With a base at arrangement combinatory, five cages of each
strain was designated to consume 16, 19, 21 (control), 24 and 27 % PC.
After two weeks of adaptation, each 21 days, egg hatch was selected and
incubated with four repetitions by treatment. To evaluate the inter-
action genotype-protein level, was used a general lineal model to fixed
effects by period, strain, protein, and interaction genotype-protein level,
comparison means by orthogonal polynomials. ANOVA shown effect (P
< 0.01) of period and protein, buy not was strain (P = 0.60), and IGP
(P = 0.29), with 71.35, 68.31, 64.79, 77.13, and 77.81 % for 16, 19,
21, 24 and 27 % respectively, with difference between control vs. oth-
ers level (P < 0.01), the levels of 16-19 vs. 24-27 (P < 0.01), without
difference between 16 and 19 (P = 0.40), and 24 and 27 % PC (P =
0.86). It is concluded that not exist interaction genotype-protein level
on hatchability of fertile eggs, and 24 % is the better level.

Key Words: Protein level, Hatchability, Coturnix coturnix japonica

M29 Relationship between internal and external
egg characteristics of Japanese quail. J. J. Portillo*, G. Con-
treras, F. G. Rios, and |. V. Ferrer, FMVZ-Universidad Autonoma de
Sinaloa, Mexico Carr. Culiacan-Mazatlan km. 3.5.

With the objective of characterize the relationship between measur-
ing internal and external egg of Japanese quail, were measured weight,
length, width, height and width of yolk, and dense height of 1644 eggs.
From this data were calculated: shape index (SI), yolk index (YI) and
Haugh Units (HU). Data was conduced a descriptive analysis and cor-
relation lineal simple (Pearson coefficients). Egg weight (13.89 £ 1.44)
was related (P<0.01) mainly with the width (26.93 + 0.98 mm) with
correlation coeficients of 0.82 to 0.90, length (37.01 + 1.74 mm) 0.70 to
0.78 and width of yolk (25.99 + 1.66 mm), 0.52 to 0.64. The width of
the egg was related (P<0.01) with the length, with coefficients of 0.44
to 0.51, as well as with the weight of yolk, 0.52 to 0.57. Length asso-
ciates in negative form (P<0.01) with SI (77.93 £ 3.39), -0.70 to -0.72,
as well as width of yolk (0.48 to 0.53), and the height of yolk (11.40 %+
1.26 mm) 0.28 to 0.44. YI (44.24 + 4.46) this determined (P<0.01) for
the height of the yolk (0.80 to 0.82) and in minor grade and negative
form the width the yolk (0.17 to -0.41), while the measurements of yolk
associate with values of 0.20 to 0.40. Haugh Units (91.85 + 4.72) was
determined (P<0.01) for the dense albumin height (5.26 £ 0.90 mm)
0.98 to 0.99, and still when for their calculation the egg weight is em-
ployed, it has a null relationship (P=0.19) whit is (0.01 to 0.05). The
remainder of the correlations has a minor magnitud to 0.30. It is con-
cluded that the most related positive measurements is weight and the
width of the egg, length with the shape index, height of the yolk with
the yolk with the yolk index, and the Haugh Units with dense albumin
height, with negative relationship of the length of the egg with shape
index.

Key Words: Egg Measures, Correlation, Coturnix Coturnix Japonica

M30 Interaction of Breed-by-Chitosan Supplemen-
tation on Growth and Feed Efficiency at Different Supple-
menting Ages in Broiler Chickens. Yoon O. Suk*! and Hyung
C. Sung?, 1Sahmyook University, 26-21 Kongneung Dong, Nohwon-
Ku, Seoul South Korea, 2EZ Life Science Co., Ltd., 335 Yangjae Dong,
Seocho-Ku, Seoul, South Korea.

Three experiments were conducted to investigation the interaction of
breed-by-chitosan supplementation on the major economic traits in
broiler chickens. In experiment 1, one-day-old broiler chicks were fed
ad libitum on a basal diet (CON-group) or basal diet containing chi-
tosan at an inclusion level of 10.5 mg/bird/day (EXP-group). In ex-
periments 2 and 3, the diets of 15-day-old broiler chicks were supple-
mented by the same amount of chitosan as used in experiment 1. In
experiment 1, the mean body weight of the EXP-group chickens were
significantly (P<0.05) heavier in comparison with those of CON-group
birds on day 21 of the experiment in two of three breeds. Furthermore,
the EXP-group birds showed to be significantly (P<0.05) heavier than
the CON-group birds in all of the three breeds on day 28 and 35 of
the experiment. Especially in the 35-day-old mean body weight, the
EXP-group birds of Arbor Acres, Peterson, and Ross were significantly
(P<0.05) heavier by 121.8 g, 118.5 g, and 242.8 g than the CON-group
birds, respectively. However, the body weights in experiments 2 and 3
did not significantly differ between the CON-group birds and the EXP-
group birds fed with chitosan supplementation from day 15 post birth.
The mean 15 35 d FCR of the EXP-group birds were generally lower
(P<0.05) than that of the CON-group birds in experiment 1 only. By
the results of the analysis of variance, the breed-by-diet (chitosan) sup-
plementation interactive effect on 35-day-old mean body weight and 1 35
or 15 35 day-old mean weight gains showed significant (P<0.05) in ex-
periment 1 only; however, these traits in both experiment 2 and 3 were
not shown significant interaction of breed-by-diet supplementation. The
interactive effects of breed-by-diet supplementation on the mean 15 35
d FCR. Results of these experiments indicate that dietary supplemen-
tation with chitosan for the improvement of growth or feed conversion
ratio has an efficacy when the supplementation begins from one-day-old
broiler chickens.

Key Words: Breed, Chitosan, Broiler

M31 Male and female fertility and hatchability in
chickens: A longitudinal mixed model approach. R. L.
Sapp*!, R. Rekayal, I. Misztall, and T. Wing?, ' The University of
Geogia, Athens, 2 Cobb-Vantress, Inc., Siloam Sprints, AR.

The objective was to investigate different approaches for handling miss-
ing records and to develop and implement a multivariate longitudinal
mixed model for the genetic evaluation of male and female fertility and
hatchability in chickens. Traits recorded on a weekly basis were eggs
set (E), fertility percentage (F'), and percentage hatched of fertile eggs
(H). Three approaches for handling missing records were investigated: 1)
records with zero weekly laid eggs were removed and remaining records
with missing F and H were predicted (M1); 2) missing records, including
zero weekly laid eggs, were assumed known and equal to zero (M2); and
3) zero weekly laid eggs were assumed as a valid record and missing F
and H were predicted (M3). A longitudinal mixed model was employed
for the multiple trait analysis of E, F', and H. Fixed effects included week-
flock, age of service sire, and age of hen; unrelated service sire, additive
hen, permanent environment, and residual were included as random ef-
fects. Heritability estimates of E, F, and H ranged from 0.104 to 0.127,
0.055 to 0.074, and 0.059 to 0.074, respectively, using the three meth-
ods. Heritability estimate of E using M1 was significantly higher than
estimates obtained from M2 or M3 suggesting that removing records of
E that were zero was not the best approach. Heritability estimates of F
and H using M2 were significantly larger than estimates obtained from
M1 or M3 indicating that predicting missing F and H was a better ap-
proach than assuming missing F and H were zero. Correlations among
the three traits were highest using M2 and lowest using M1. Pearson
correlations indicate that virtually no reranking of animals or service
sires was expected between M2 and M3 for the three traits. However,
greater reranking could occur when using M1. Therefore, M1 should not
be used for the analysis of longitudinal fertility and hatchability data
in chickens. Furthermore, M3 seems to be the most ideal method for
handling missing records.

Key Words: Eggs Set, Fertility, Percentage Hatched of Fertile Eggs
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M32 Growth parameters of live body weight,
feather and protein weight of four commercial laying-type
pullet strains. R. Nemel, N. Sakomura*!, F. Fialho2, E. Carrilho?,
and F. Santos', !Faculdade de Ciencias Agrarias e Veterinarias-
Universidade Estadual Paulista Jaboticabal-SP Brazil, 2EMBRAPA
Bento Gongalves - RS.

A study was conducted to evaluate the growth curves of four commercial
laying-type pullet lines, from 1 to 18 weeks. 300 birds of each line, Hy
line Brown (HLB), Hy line White 36 (HLW), Hisex Brown (HSB), and
Hisex White (HSW) were distributed into 4 groups of 75 birds. Eight
birds of each group were slaughtered weekly to determine the chemical
composition and to measure feathers weight. The data were used to
the Gompertz growth equation in order to estimate the growth parame-
ters Wt=Wm exp(-exp(-b(t-t*))). The weights of body, feather, protein
and fat contents at time t (Wt) were described in terms of the mature
weight (Wm, g), their rates of maturing (b), and the time to reach the
maximum rate of growth of each component (t*, day ). According to
the growth parameters for live weight, the HLB, HSB and HSW showed
lower b than HLW, consequently, those lines showed higher t and Wm
than HLW. The brown pullets presented higher feathers weight at matu-
rity (Wm) and b compare to the white pullets. The HLW took more time
(58 days) to reach the maximum rate of feathers growth. In contrast to
the results of live BW, this strain exibited the lowest t, indicating that
it was precocious to BW. The Wm and t for body protein weight for
Hy line were higher than those of Hisex, however the b for Hy line were
inferior to Hisex. The b for protein deposition showed that the pullets
are near to the maximum development of lean and visceral tissue. The
rates of protein deposition at maturity were higher for HLB than HLW
and for HSB than HSW, which could modify the protein requirements,
and show that the genetic provides differences in body composition.
Growth curve parameters for the pullet strains studied
Parameters HLB HLW HSB HSW

Live weight

Wm 2060 1533 2064 1598
b 0.023 0.026 0.023 0.023
t* 59 52 59 55
Feather weight
Wm 165 158 157 142
b 0.032 0.026 0.032 0.028
t* 55 58 56 55
Protein weight
Wm 782 678 657 509
b 0.022 0.020 0.026 0.024
t* 71 71 63 60

Key Words: Growth Parameters, Body Composition, Laying-Type Pullet
Lineages

M33 A comparison of carcass fat variables in dif-
ferent meat-type breeds of chickens. Z. Niu*, F. Liu, and S.
Zhai, College of Animal Science & Technology, Northwest Sci-Tech
University of Agriculture & Forestry, Yangling, China.

The genetic characteristics of carcass and the cellularity of the
adipose tissue were analyzed and compared when a Chinese lo-
cal breed(White-feather Lueyang,WL),a modern commercial broiler
strain(Arber Acres,AA),and their F1 achieved a common physiological
age. The result demonstrated that, compared with AA and F1 broil-
ers at a body weight of 1800 g,WL broilers had lower breast meat
yield,higher leg meat yield,and lower abdominal fat weight(p<0.05 or
p<0.01),and the slaughtering age of WL was 132 d,which is 3 times more
than that of AA(43 d).The number of adipose cells of WL in the abdom-
inal fat pad was significantly greater, but the size of adipose cells was
smaller(p<0.01).F1 broilers had a greater postive heterosis in growth
rate and abdominal fat deposition.High-protein diet can significantly
reduce fat deposition of broilers,and there is a greater interaction be-
tween genotypes and diets.

Key Words: Meat Performance, Physiological Age, Meat-Type Chicken
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M34  Identification of virulence genes in Salmonella
enteriditis required for survival in chicken infection. R. K.
Gundelly* and Y. M. Kwon, University of Arkansas, Fayetteville.

Salmonella enteriditis (SE) is one of the most common serotypes of
Salmonella causing food borne diseases in industrialized countries, which
is frequently associated with chicken shell eggs. Persistent infection of
SE in laying hens is an essential step for contamination of forming eggs.
We have devised a genetic technique, termed transposon footprinting
and demonstrated the utility of the technique in the rapid identification
of SE genes that are required for survival during infection of 5-day-old
chickens. The transposon-flanking sequences were amplified simultane-
ously from each pool of 24-30 random SE Tn5 mutants (input pool)
and the mutants recovered from the spleen of infected chickens (output
pool). Several mutants attenuated during infection were identified by
the PCR bands that are present in the input pool but not in the corre-
sponding output pool. We will continue the mutant screening, and the
attenuated mutants identified in this screening will be tested for atten-
uation during infection of adult laying hens. We expect that the results
of this study will contribute to the development of effective method to
control egg contamination.

Key Words: Salmonella Enteritidis, Transposon Footprinting, Chicken

M35 Specific gene cloning and sequencing in pec-
toral muscle of Korean native chicken. S. Sun*, N. Kim, S.
Kim, and D. Kim, Chonnam National University, 300 Yongbong-dong,
Buk-gu, Gwangju, 500-577, Korea.

The objective of this study is to identify specific functional genes that
related with growth in Korean native chicken (KNC). The KNC (12
months old, 2.4kg) and Cornish chickens (16 months old, 2.7kg) were
obtained from Korean Livestock Research Institute. Pectoralis mus-
cles were dissected and frozen immediately in liquid nitrogen. mRNA
was subtracted by suppression hybridization method using PCR-select
cDNA Subtraction Kit. Cloned cDNA were inserted in PCR4 Blunt-
TOPO vector. The cloned vector was transformed in TOP 10 electro-
poration cells. Cloned DNA was sequenced and the homology was com-
pared with GEN-Bank in NCBI. The inserted DNA size was 0.5 - 1.0kb
from agarose gel electrophoresis. Seven hundred cDNAs were sequenced
and they were identified as triosephosphate isomerase, glyceraldehyde-3-
phosphate dehydrogenase, 11-beta-hydroxysteroid dehydrogenase, car-
bamoyl phosphate synthase, endo-1,4-beta-D-glucanase, and makorin
etc. Most genes were not specific in KNC. However, several candidates’
genes were identified as a KNC specific DNA. We have been found eight
(KNC-NDS-Clone 6, 8, 12, 13, 21, 22, 23, and 24) specific cDNA clones.
These sequences were very low (less than 5%) homology in GEN-Bank.
Three sequences were registered in GEN-Bank (Chicken, Korean na-
tive breast muscle cDNA clone KNC-NDS6, 8, and 21, Bankit 579658,
579768, 584343, respectively). The function was not confirmed yet, but
they are related with pectoralis muscle development in chicken.

Key Words: Korean native Chicken, cDNA Clone, Gene Cloning

M36 Chicken and quail microsatellite primers are
not efficient markers for guinea fowl. S. N. Nahashon*, N.
Adefope, A. Amenyenu, and D. Wright, Institute of Agricultural and
Environmental Research, Tennessee State University, Nashville.

Microsatellite markers are tandem repeats of short nucleotides which
are abundant, evenly distributed and highly polymorphic in eukaryotic
genomes. As such, they are a useful tool in poultry breeding. Microsat-
telite markers have been identified in genomes of poultry such as chickens
and quail. Exchange of marker information between chickens, quail and
other avian species such as guinea fowl would be an important step to-
wards the construction of a high-resolution comparative genetic map of
these poultry species of agricultural importance. Using the polymerase
chain reaction, chicken and quail microsatellite markers were tested to
see if they would be suitable as genetic linkage markers in guinea fowl.
Eighty three percent (30/36) and 73 percent (19/26) of chicken and quail
primers, respectively, amplified individual loci in guinea fowl. Fifty per-
cent (15/30) and 42 percent (8/19) of the amplified loci using chicken
and quail primers, respectively, were found to be polymorphic. These
very few chicken and quail microsatellite markers that seem to work well
in guinea fowl could be used as anchor points for comparative mapping.
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However, more effort should be committed to developing guinea fowl-
specific markers since those of chickens and quail may not be sufficient
for studies in guinea fowl.

Key Words: Guinea Fowl, Microsatellite Markers, Polymorphisms

M37 Withdrawn by author. , .

M38 Dioxin-induced changes in chicken
macrophage (HD11) gene expression. N. Puebla-Osorio*!,
K. S. Ramos®, D. Abi-Ghanem!, M. H. Falahatpisheh3, and L. R.
Berghman!:2, I Department of Poultry Science, Texas A&M Univer-
sity, College Station, 2 Department of Veterinary Pathobiology, Texas
A&M University, College Station, 3 Center for Genetics and Molecular
Medicine, University of Louisville Health Sciences Center, Louiville,
KY.

In this study, we used specific chicken immune cDNA arrays (con-
structed at the Fred Hutchinson Cancer Research Center) to iden-
tify the transcriptional profile induced by 2,3,7,8-tetrachlorodibenzo-
p-dioxin (TCDD) in chicken macrophages (HD11). The complete ar-
ray contained 3,011 chicken lymphocyte cDNA spots representing 2,200
genes. Cultures of the chicken myelomonocytic line HD11, transformed
by the myc-encoding MC29 virus, were exposed to two doses of TCDD
(1 and 10 nM) for 6 and 12 h. Cells exposed to a similar amount of
DMSO were used as the negative controls. Total RNAs were extracted
using the Trizol method. The labeled ¢cDNA samples (Cy3 and Cy5)
were co-hybridized to an individual array. Scanning and image process-
ing involved a GenePix 4000 scanner. The resulting images were ana-
lyzed using GenePix Pro 3.0. The Log2 values of the median of ratios
were used. Upon filtering, a total of 217 genes showed significant up- or
down regulation, and were further analyzed using hierarchical cluster-
ing (HCL) and tree formation, k-means clustering, and self-organizing
maps (SOM). Nine clusters were formed using tree average linkage of
genes with similar expression. Seven clusters were selected from the
SOMs. K-means clustering produced 6 clusters. At least a 2-fold up-
regulation after 6 h of exposure to TCDD (regardless of the dose) and
subsequent down-regulation after 12 h of exposure, was observed in the
following genes: mitochondrial cytochrome C, M phase inducer phos-
phatase 2, lysosomal transmembrane protein, alpha enolase, and HSP70

and HSP90. Consistently down-regulated genes included: inflamma-
tory response-related MTMMP2 (matrix metalloproteinase 2), AKT1
(involved in TNF-related activation of NFkB), and oxidative-stress re-
lated neuronal NOS, among others. Specific primers will be designed
for each of these genes and real-time PCR will be used for validation of
the microarray data.

Key Words: Dioxin, Microarray, Macrophages

M39 The expression of genes related to egg produc-
tion performance in the liver of Taiwanese country chick-
ens. S. T. Ding*!, Y. H. Ko!, M. C. Huang?, Y. P. Lee?, and W.
T. K. Chengl, 1Dept. of Animal Science, National Taiwan University,
Taipei 106, Taiwan, 2Dept. of Animal Science, National Chung Hsiung
University, Taichung, Taiwan.

The purpose of this study was to detect expression of genes related to
egg production performance in Taiwanese country chickens by suppres-
sion subtraction hybridization (SSH). Liver samples from two Taiwanese
country chicken breeds (L2 and B lines) with very distinct egg produc-
tion rates were taken for mRNA extraction. The SSH procedure utilized
a kit from Clontech (PCR Select). Two-way subtraction was performed
and the differentially expressed gene fragments were cloned into pGEM-
T Easy TA cloning vector (Promega). cDNA from the high egg produc-
tion line (L2) was subtracted by the cDNA from the low egg production
chickens (B). The resulted clones were selected for sequence analysis by
a genetic analyzer (ABI 3730). We have select 288 clones for forward
subtraction and 96 clones for the reverse subtraction. These genes were
subjected to further differential screening to confirm the differential ex-
pression of genes between the two genetic breeds of chickens. We found
that at least eight genes expressed greatly in the liver of L2. Among
the genes were chicken apoVLDLII, liver basic fatty acid-binding pro-
tein, and two novel genes. We have also found that a glucose-regulated
protein and chaperonin T-complex protein 1 were highly related to the
poor egg production trait. The chicken apoVLDLII and liver basic fatty
acid-binding protein in the liver involved in the egg yolk ingredient de-
position. Greater expression of these genes assures more egg forming
capacity in order to generate greater egg production rate. Specific func-
tions of the other genes for egg production need to be further investi-
gated.

Key Words: Chicken, SSH, ApoVLDLII

M40 Withdrawn by author. , .

PSA-Processing and Products

M41  Preparation and characteristics of spent hen
meat enzymatic hydrolysate. O. Sangthcrapitikul, Y.C. Chen*,
and T.C. Chen*, Mississippi State University, Mississippi State.

Excessive expansion of egg industry resulted in abundant availability of
spent hen. Meat from spent hens is generally tough and poor in func-
tional properties. Due to the inherent qualitative differences between
broiler and spent hen meat, the spent hen meat has created a difficulty
in its effective disposal.

Spent layer carcasses were obtained from a commercial spent hen pro-
cessing plant and breast meat was hand-deboned. Bromelain (B),
trypsin (T), papain (P), and Aspergillus oryzae protease (A) were pur-
chased from Sigma Chemical Co. (St. Louis, MO). Fine ground breast
meat, water, and enzyme were mixed and hydrolyzed in a water bath at
50°C for four hours. For optimal hydrolyzing pH selection, the pH of the
meat suspension were adjusted by adding either 1IN HCI or 1IN NaOH.
The enzyme activity was terminated by placing the reaction bottles in
boiling water for 15 min. Optimal hydrolyzing pH and concentration
were determined for each enzyme and enzyme combinations. The sen-
sory characteristics of enzymatic hydrosates were also investigated.

Data indicated that the optimal pH values for enzyme hydrolysis of
spent hen breast meat suspension were: 5.0-7.0 for B, 6.0 for T, 5.0-7.0
for P, and 5.0-7.0 for A. One percent (w/w) of P and A based on raw
meat weight showed the highest (P<0.05) hydrolysis efficacy, followed
by 0.5% (w/w) and 0.1% (w/w). Considering the enzyme cost factor,
the hydrolysates from A, P+A, P+B, and P+A+B were selected for sen-
sory study. Undiluted enzymatic hydrolysates showed higher (P<0.05)
scores in chickeny, meaty, mouth feeling, bitterness, and umami sensory

attributes compared with the controls but there were no (p<0.05) differ-
ence on all sensory attributes among those enzyme hydrolysates. Gener-
ally, P+A showed the highest acceptability in sensory attributes among
treatments followed by P+A+B, A, and P+B. Considering enzyme effi-
cacy, cost, and sensory attributes, P+A and P4+A+B were recommended
for spent hen meat hydrolysate preparation.

Key Words: Spent Hen Meat, Enzyme, Hydrolysate

M42  Spent hen meat enzymatic hydrolysate as a
flavoring base. O. Sangthcrapitikul, Y. C. Chen*, and T. C. Chen*,
Mississippi State University, Mississippi State.

Due to the inherent qualitative differences between broiler and spent
hen meat, the spent hen meat has created a difficulty in its effective
disposal. The industry is actively seeking new and alternative uses for
spent hens. Proteins are the best sources of flavor because of their amino
acids, peptide, and nucleotide components. Protein hydrolysates are the
main products derived from protein hydrolysis and have been used spe-
cially for flavoring purposes, as savory flavors or taste enhancers.

Fine ground spent hen breast meat and water (1:10 or 1:2) were blended
and hydrolyzed with either Papain + Protease (P+A, 0.5% (w/w) of
raw meat weight for each enzyme) or Papain + Protease + Bromelain
(P+A+B. 0.33% (w/w) of raw meat weight for each enzyme) at their
optimal hydrolyzing conditions in the water bath at 50°C for four hours.
The enzyme activity was terminated by placing the reaction bottles in
boiling water for 15 min. After cooling, either whole hydrolysates or
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filtrates were used for product preparations. Freeze-drying and evap-
oration methods were used in preparing hydrolysate powders or paste
accordingly. Yields and microbiological analyses of final products were
measured.

Yields of white light and fine freeze-dried powders from P+A and
P+A+B hydrolysate prepared at 1:10 (meat: water) filtrates were 22.8%
(W/W) and 23.0% (W /W), respectively. Yields of freeze-dried whole hy-
drolysates were 26.0% and 24.8% for P4+A and P+A+B, respectively.
Meanwhile, freeze-dried powders from P+A and P+A+B hydrolysate
prepared at 1:2 filtrates had 26.7% and 26.2% of yield, respectively, while
the yields of concentrated paste from whole hydrolysates were 47.8% and
51.0% for P+A and P+A+B, accordingly. Both freeze-dried filtered hy-
drolysate and the freeze-dried hydrolysate products had a total aerobe
plate count ranging from log 2.59 cfu/g to 2.97 cfu/g. Similar range of
total aerobes (log 2.74 to 2.84 cfu/g) was obtained in concentrated paste
products. No Salmonella and E. coli /Coliform were detected from the
prepared products.

Key Words: Spent Hen Meat, Enzymatic Hydrolysate, Flavoring Base

M43 Listeria monocytogenes prevalence and distri-
bution within a poultry further processing plant over 12
months. M. E. Berrang*l, R. J. Meinersmann!, J. F. Frank?,
and D. P. Smith!, 1USDA-ARS-Russell Research Center, Athens, GA,
2University of Georgia, Food Science and Technology, University of
Georgia, Athens.

In light of recent outbreaks and FSIS directives, it is important for poul-
try further processors to define the potential for cross contamination or
cooked product re-contamination with Listeria monocytogenes. The
objective of this study was to determine the prevalence of L. monocy-
togenes in a commercial poultry further processing plant. Furthermore,
the effect of production shift activities on the spread of the organism
was examined. One line producing fully cooked product was sampled 9
times over the course of a year (approximately every 6 weeks). Environ-
mental sites were sampled by sponge or swab between sanitation and
start up of production (pre-op) and again after an entire 8 hour shift
was completed (post-op). Sample sites on both the raw and cooked side
of the line included drain pipes, drain covers and condensate drip tubes
from overhead coolers. Further pre-op and post-op sampling was con-
ducted on cooked product contact surfaces. During the course of the
production shift, purge from each bin of raw meat used for product for-
mulation was collected and variable additional samples (16 per sample
day) were collected in an effort to hunt for the organism. All samples
were cultured using the FSIS L. monocytogenes protocol of preenrich-
ment in Listeria enrichment broth and selective enrichment in Fraser
broth. Darkened Fraser broth was plated on modified oxford agar and
isolates were confirmed as L. monocytogenes using the FSIS cultural
confirmation protocol. In 7 of 9 samplings at least one drain on the raw
side was positive before production began. Raw side drains were posi-
tive at post-op in 8 of 9 trips. L. monocytogenes was never detected in
cooked side drains or on product contact surfaces at pre-op; however, in
5 of 9 samplings one floor drain was positive at post-op. Despite such
drain contamination, L. monocytogenes was not detected on any cooked
product contact surface. L. monocytogenes was detected in raw meat
used for product formulation in 8 of 9 samplings suggesting a possible
source of plant contamination.

Key Words: Listeria, Processing, Environment

M44  Antimicrobial susceptibility patterns of
Salmonella from fresh whole chicken carcasses. S. R.
Ladely*!, M. E. Berrang!, P. J. Fedorka-Cray!, M. Simmons?, and
D. L. Fletcher3, 1USDA-ARS-Russell Research Center, Athens, GA,
2University of Georgia, Food Science and Technology, University of
Georgia, Athens, 3 Poultry Science, University of Georgia, Athens.

Salmonella is frequently reported as a cause of food-borne illness. The
emergence of antimicrobial resistant Salmonella associated with food
animals and their products has heightened concerns regarding antimi-
crobial use in food animal production. Eighty Salmonella isolates re-
covered from fresh whole chicken carcasses purchased at retail outlets
were examined for susceptibility to 18 antimicrobials. Fifteen serotypes
were identified; predominant serotypes included; S. Heidelberg (25%),
S. Typhimurium var. copenhagen (18.75%), S. Kentucky (17.5%), S.
Berta (11.25%), and S. Hadar (8.75%). Across all serotypes, 43.75%
of the isolates were resistant to one or more antimicrobial. Fourteen
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resistance patterns were observed among the isolates. Among these iso-
lates, 22.5% were resistant to 3 or fewer antimicrobials, 16.25% were
resistant to 4-6 antimicrobials, and 5.0% were resistant to 7 or more
antimicrobials. Across all serotypes, resistance was most commonly ob-
served to tetracycline (25%), ampicillin (22.5%), streptomycin (21.25%)
and cephalosporin derivatives (cephalothin 18.75%, ceftiofur 16.25%,
and cefoxitin 15%). Resistance patterns tended to group by serotype,
however, 3 resistance patterns were common among different serotypes.
The prevalence of antimicrobial resistance varied by serotype, ranging
from 20% for S. Heidelberg to 100% for S. Hadar. All 7 S. Hadar iso-
lates were resistant to 1-2 antimicrobials, 4 of 20 S. Heidelberg isolates
were resistant to 3 or fewer antimicrobials, 10 of 15 S. Typhimurium
var. copenhagen isolates were resistant to 4-5 antimicrobials, 7 of 14
S. Kentucky isolates were resistant to 1-7 antimicrobials, and 3 of 9 S.
Berta isolates expressed resistance to 9-11 antimicrobials. These data
indicate that Salmonella recovered from retail poultry carcasses may
be resistant to multiple antimicrobials, and that resistance among these
isolates varies by serotype.

Key Words: Salmonella, Antimicrobial Resistance, Chicken

M45 Influence of irradiation and storage on the
quality of ready-to-eat turkey breast rolls. M. Zhu*, A. Men-
donca, E. J. Lee, and D. Ahn, lowa State University, Ames.

Influence of irradiation and storage on the quality of ready- to-eat (RTE)
turkey breast rolls was investigated. Commercial oven roasted turkey
breast rolls purchased from local stores were sliced and vacuum pack-
aged. The sliced samples were randomly divided into three groups and
irradiated at 0, 1.0, or 2.0 kGy using a Linear Accelerator. Color, 2-
thiobarbituric acid reactive substances (TBARS), sensory characteris-
tics and volatiles were measured at 0, 7 and 14 days of storage. Irradia-
tion increased color a*-value of turkey breast rolls. TBARS values were
not influenced by irradiation and storage. The production of acetalde-
hyde increased with storage time and irradiation dose. Irradiation also
increased the production of 3-methyl butanal and 2- methyl butanal,
which were suggested to be radiolytic product of leucine and isoleucine,
respectively. However, there was no difference in hexanal content. Both
1.0 and 2.0 kGy irradiation greatly increased the amount of dimethyl
disulfide. Irradiation also induced other sulfur compounds but at lower
amounts. Irradiation of RTE turkey breast, especially at 2.0 kGy, signif-
icantly increased the production of benzene. The production of toluene
in turkey breast was increased but to a less extent. Since both ben-
zene and toluene have negative effects on health, their formation during
irradiation warrants further studies to control the formation of these
compounds. Sensory panelists pointed out that both sulfury odor and
flavor of turkey breasts irradiated at 2.0 kGy were stronger than those
of non-irradiated, but the sulfury odor and flavor of samples treated at
1.0 kGy were not significantly different from those of non-irradiated con-
trol. It was concluded that irradiation significantly influenced the odor
and flavor of RTE turkey breast rolls under vacuum packaging condi-
tions. Therefore, strategies to prevent negative changes in the quality
of irradiated RTE turkey breast roll are needed.

Key Words: Ready-To-Eat Turkey Breast Roll, Irradiation, Volatiles and
Sensory Characteristics

M46  Effects of extended storage on egg quality fac-
tors. D. R. Jones* and M. T. Musgrove, Russell Research Cen-
ter, Poultry Processing and Meat Quality Research Unit, USDA-ARS,
Athens, GA.

Eggs were collected from a single in-line processing facility once a week
for three weeks (replicates). All eggs were stored at 4C and 80% RH for
the 10 wk. Analyses began the day after collection and continued each
week of storage. Two dozen eggs were examined for egg weight, albumen
height, Haugh unit, shell strength, and vitelline membrane strength.
Pooled egg yolks were analyzed for color values. Eggs from the second
replicate were significantly (P < 0.0001) heavier than the other repli-
cates by an average of 3 g. During storage, egg weight decreased (P
< 0.0001) from approximately 61 g to 57 g after 10 wk of storage. Al-
bumen height was approximately 2 mm higher for the eggs in replicate
two compared to the other replicates (P < 0.01). On average, albumen
height decreased with extended storage (P < 0.0001) from 7.05 mm to
4.85 mm. Haugh unit values decreased during cold storage from 82.59
to 67.43 (P < 0.0001). There were no differences between replicates
for Haugh unit values. No differences were detected for shell strength
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between replicates or during extended storage. A significant difference
(P < 0.05) was found in detectable force required to break the vitelline
membrane between treatments. This difference was less than 0.05 g.
The elasticity of the vitelline membrane decreased during storage (P <
0.01) remaining low after 6 wk. Significant differences were detected for
L*, a* and b* values. While numerically these differences existed, they
were below the degree detectable by the human eye. Therefore, these
differences would have no effect on consumer perceptions. Extended
cold storage did lead to decreases in egg weight, albumen height and
Haugh units. Average Haugh unit values were still within the range
of A grade. Shell strength was not affected by the extended storage.
Vitelline membrane elasticity also decreased which could lead to yolks
more easily rupturing as consumers cracked the eggs.

Key Words: Egg, Storage, Quality

M47 Chemical analyses of commercial shell egg
wash water collected from three different operations. J.
K. Northcutt*, M. T. Musgrove, and D. R. Jones, USDA, Agricultural
Research Service, Russell Research Center, Athens, GA.

A study was conducted to evaluate egg wash water from in-line shell egg
processing facilities (Plants X, Y and Z). Water samples were collected
from the tap, washer 1 (W1) and washer 2 (W2) in each facility. Samples
were evaluated for chemical oxygen demand (COD), total Kjeldahl nitro-
gen (TKN), total suspended solids (TSS), total dissolved solids (TDS),
pH, temperature, chlorine and soluble iron. Values for COD, TKN, pH,
temperature and chlorine varied significantly among the facilities (P <
0.05). Sample (tap, W1 or W2) had a significant effect on COD, TKN,
TSS, TDS, pH, temperature, chlorine and soluble iron (P < 0.05). COD
values for both W1 and W2 followed the order of: Plant Z > Plant X >
Plant Y. Wash water had COD values that ranged from 7300 mg/L to
1765 mg/L. TKN values for the wash water ranged from 302 mg/L to
81 mg/L. Highest values for TSS and TDS occurred in W1 (601 mg/L
and 5287 mg/L, respectively) as compared to W2 (401 mg/L and 3087
mg/L, respectively). Wash water pH varied from pH 11.4 (W1, Plant
Z) to pH 10.0 (W2, Plant X). No difference was found in the pH of
tap water which averaged from pH 6.1 to 6.7. Wash water temperature
ranged from 44.1 + 0.1°C to 39.7 4+ 0.3°C, and was generally highest
in W2 samples from all three plants. Chlorine levels in the wash water
for Plant Y (0.89 mg/L, W1; 0.91 mg/L, W2) were significantly lower
(P < 0.05) than the levels for Plant X (2.72 mg/L, W1; 2.62 mg/L,
W2) or Plant Z (4.5 mg/L, W1; 2.35 mg/L, W2). Chlorine levels in the
tap water were similar among the facilities and ranged from 0 to 0.15
mg/L (P < 0.05). Average values of soluble iron (ferrous) in the egg
wash water were 0.29 £+ 0.02 mg/L to 1.60 £ 0.29 mg/L; however, iron
levels were found to be above the 2.0 mg/L guideline in W1 for Plant
X during one of the sample collections. Data provided by the present
study may be useful for identifying process deficiencies and minimizing
organic and inorganic discharge loads in the waste stream.

Key Words: Shell Eggs, Egg Processing Water, Chemical Analyses

M48  Evaluation of carcasses obtained from broilers
fed with ostrich oil and/or soybean oil as energy source. W.
Martinez, E. Posadas, E. Avila, and M. P. Castafieda*, Universidad Na-
cional Autonoma de Mexico, Salvador Diaz Miron s/n, Col Zapotitlan,
México D.F..

Ostrich oil is a waste product from the production of leather and meat
on Mexican ranches. The objective of this study was to evaluate carcass
yield, breast, leg and thigh yields, pigmentation, and fatty acid profiles
in meat obtained from broilers fed with ostrich oil and/or soybean oil.

Four hundred twenty broiler chickens (Ross x Ross) were randomly dis-
tributed in four treatments with five trials of 21 chickens each. The
treatments were as follows: T1 (5% soybean oil in both feeding phases),
T2 (5% ostrich oil in both feeding phases), T3 (5% soybean oil in starter
feed and 5% ostrich oil in finisher feed) and T4 (5% ostrich oil in starter
feed and 5% soybean oil in finisher feed). At 49 days, the birds were
processed under commercial conditions and pigmentation, carcass yield,
breast, leg and thigh yield, and fatty acid profile (Folch’s method) were
determined. There were no statistical differences among treatments
(P<0.05) for the weight of the carcass, weight of carcass with vicera,
carcass yield and breast, leg and thigh yield, and yellowness value. The
redness value was not significantly different after picking; however, after
chilling T1 (7.79) was only significantly higher than T2 (4.962). The
lightness value following chilling indicated T4 (71.79) was significantly
higher than T1 (69.16). The results from the fatty acids profile indicated
T3 and T4 had the highest content of lipids and saturated fatty acids in
breast, leg and thigh. T4 had the highest content of monounsaturated
fatty acids in breast and the T3 the highest in leg and thigh compared to
the remaining treatments. The content of omega-3, omega-6 indicated
that T4 had the highest concentrations in the breast and leg-thigh meat
samples compared to the remaining treatments. T4 was significantly
higher in omega-9 in the breast meat and T3 was significantly higher in
omega-9 in the leg-thigh meat samples compared to the remaining treat-
ments. The results obtained in the present study suggest that ostrich oil
and soybean oil increased the polyunsaturated fatty acids levels with-
out affect the yield and pigmentation levels. The ostrich oil is a viable
option in the broiler feed as energy source.

Key Words: Ostrich Oil, Soybean Oil, Carcass

M49  Effects of post-defeathering electrical stimula-
tion on moisture retention characteristics of broiler car-
casses and phosphate-marinated breast fillets. L. L. Young*!,
D. P. Smith!, J. A. Cason!, R. J. Buhr!, and J. M. Walker2, 1 USDA,
Athens, GA, 2Stork-Gamco, Inc., Gainesville, GA.

Processing technologies sometimes interact in a way that alters their
individual functionalities. The objective of this study was to evaluate
effects of simultaneous application of two such technologies, electrical
stimulation (ES) of broiler carcasses immediately post-defeathering to
improve texture of early harvested breast fillets and marination of breast
fillets in sodium tripolyphosphate (STPP) solution to enhance moisture
absorption and retention. Mixed-sex broiler chickens were convention-
ally slaughtered. Half were stimulated by pulsed electrical current (220
VAC, 2 s on, 1 s off) for 90 s immediately after defeathering and prior to
evisceration and half remained unstimulated. After chilling, breast fil-
lets were excised. Half the fillets from each stimulation treatment were
marinated in STPP and half without STPP. Chiller water absorption
by intact carcasses and pH and moisture absorption and retention by
marinated fillets were observed. ES slightly depressed chiller water ab-
sorption by the carcasses (4.0% v. 4.6%), but its effect on breast fillets
was much greater. ES improved marinade absorption by fillets (11.1%
v. 9.6%) but did not affect cooking loss. Although the STPP increased
fillet pH somewhat (6.28 v. 6.22), it had little effect on marinade ab-
sorption (10.1% v. 10.6%); however, fillets marinated without STPP lost
more moisture in cooking than those marinated without STPP (17.6% v.
12.4%). No significant statistical interactions between ES- and STPP-
treatments were observed in this study. These results suggest that ES
affects chiller water absorption by broiler carcasses only slightly and has
little effect on the efficacy of STPP in enhancing moisture absorption
and retention by marinated breast fillets.

Key Words: Electrical Stimulation, Polyphosphate, Meat

Meat Science and Muscle Biology

M50 DFD-like (dark, firm, dry) meat in a broiler
commercial plant. J. Schneider?:3, S. H. I. Odal, A. L. Soares?,
E. I. Ida*!, P. D. GuarnieriZ, R. Olivo®, and M. Shimokomakil:?2,
L Department of Food and Drug Technology, Londrina State Univer-
sity, Londrina, PR, Brazil, 2Food Science Graduate Program, Faculty
of Pharmaceutical Sciences, Sdo Paulo University, Sdo Paulo, Brazil,
3 Globalfood Advanced Food Technology, Alberto Sampaio, S50 Paulo,
S, Brazil.

It has been established there is occurrence of PSE (Pale, Soft, Exuda-
tive) chicken meat in commercial plants in Brazil. Attempts to control

its development are currently applied and one of them consists on the
use of water shower spray to lower the chicken body temperature. This
manouvre has been shown to be successful but it seems to be one cause
of the appearance of DFD-like meat. The objective of this work was
to evaluate the occurrence of DFD-like poultry meat and its functional
properties in a commercial plant. Commercial Ross chickens were di-
vided into two groups: Untreated Group (UG) (n=811) and Treated
Group (TG) (n=425), without and with water shower treatments, re-
spectively. Carcasses were refrigerated through water chiller and af-
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ter deboning, fillet (Pectoralis major) samples were stored for 24h at
4°C and pH, Lx, drip loss, cook loss, emulsion capacity were evaluated.
Samples were classified as DFD-like, PSE and Normal meat based on
the previous established parameters such as Lx#880444.0 as DFD-like,
L*#880553.0 as PSE and 44.0#8804Lx#880453.0 as Normal. The re-
sults obtained for UG were 0.37, 21.95 and 77.68% for DFD-like, PSE
and Normal meat samples, respectively while for TG the incidence was
0.94, 5.41 and 93.64% for DFD-like, PSE and Normal meat samples,
respectively. Birds preslaughter treatment with water shower decreased
PSE incidence and increased DFD-like occurrence reflecting the glyco-
gen depletion. DFD-like meat showed pH values of 6.15 (£0.23) similar
to the Normal samples 5.93(£0.26). In addition, DFD-like samples pre-
sented the values of Lx 43.2 (£0.53), drip loss 1.11% (%1.01), cook
loss 22.88% (+£2.65), emulsion capacity 0.70%(40.12) significantly dif-
ferent (p#88040.05) from the Normal samples of L%49.6 (p#88041.90),
drip loss 2.55%(%£2.16), cook loss 25.38%(%3.96) and emulsion capacity
0.78% (£0.20). Finally, it is recommended DFD-like meat to be used
as raw material to produce emulsified meat products with technological
and cost benefits to the industries.

Key Words: Functional Properties, GLycogen Depletion, Abnormal Meat
Color

M51 Biochemical and ultrastructural evaluation of
PSE (pale, soft, exudative) broiler breast meat in a com-
mercial plant. M. Shimokomaki*!:2, A. L. Soares!, P. D. Guarnieri2,
R. Olivo®, E. I. Ida!, R. M. G. Macedo?, and J. Schneider?:3,
L Department of FOod and Drug Technology, Londrina State Univer-
sity Londrina, PR Brazil, 2 Food Science Graduate Program, Faculty of
Pharmaceutical Sciences, Sdo Paulo University, Sdo Paulo, SP, Brazil,
3 Globalfood Avanced Food Technology, Alberto Sampaio, Sdo Paulo,
SP, Brazil, * Maringa State University, Maringa, PR, Brazil.

PSE meat is becoming a problem for the poultry meat industry and
it has been demonstrated that it is the consequence of myofibril pro-
tein denaturation caused by pre-slaughter handling, particularly physi-
cal stress which promotes a rapid muscle pH decline at a relatively high
body temperature. It is becoming a routine practice in Brazilian poul-
try industries to have water spray and air ventilation treatments just
before broiler slaughter. The objective of this work was to investigate
the influence of these practices on the quality of breast meat (Pectoralis
major). The characteristics studied were the physicochemical and ul-
trastructural changes promoted by the biochemical/physiological events
during the onset of rigor mortis. Commercial Ross chickens were divided
into two groups: Untreated Group (UG) (n=608) and Treated Group
(TG) (n=611), without and with water shower treatment, respectively.
Drip loss was 3.74% for UG and 2.24% for TG and cook loss was 32.01%
for UG and 28.04% for TG (p#488040.01). pH values were 5.85 (£0.08)
and 6.06 (£0.10) for UG and TG, respectively while colour values were
Lx53.11 (+1.50) and 48.78 (£1.72) for UG and TG respectively, mea-
sured after 24h post-mortem both significantly different (p#88040.01).
Histological studies of the PSE samples from UG birds 72h post-mortem
revealed under light microscopy a shrinking of muscle cell diameter by
approximately 10% in relation to TG samples (p#88040.01) and an extra
cellular enlargement of endomysium and perimysium sheaths. By elec-
tron microscopy of PSE meat, Z-lines appeared fragmented, A-bands
including the M-line disappeared and a super-contraction of sarcom-
eres was observed, indicating that proteins were adversely affected by
heat stress. These results showed that water shower spray just before
slaughter prevented chicken PSE meat development as determined bio-
chemically and ultrastructurally.

Key Words: Breast Meat, Microscopic Evaluation, Myofibril Proteins

M52 Effect of feeding program and sex on produc-
tive performance and carcass quality of Iberian crossbred
pigs. M. P. Serrano!, D. G. Valencial, R. Lazaro*!, M. Nieto?, and G.
G. Mateos!, ! Universidad Politécnica de Madrid, Cuidad Universitaria
sn, 2Copese S.A. Conde de Septilveda 24.

A total of 192 crossbred (Duroc sire x Iberian dam) pigs were used to
study the influence of the feeding program (energy level in isonutritive
diets per kcal of NE during the growing period and source of added
fat during the finishing period) on performance and carcass quality of
Iberian-cross pigs. From 29 to 110 kg BW there were 6 treatments with
3 levels of energy (2.07, 2.21, and 2.35 Mcal NE/kg) and 2 sexes (cas-
trated males and castrated females). From 110 to 145 kg half of the

pigs received a diet with 6% animal fat and the other half the same diet
but with 6% olive soapstocks instead of animal fat. Each treatment was
replicated eight times from 29 to 110 kg and four times from 110 to
145 kg and the experimental unit was a pen with 4 pigs. At the end
of the trial males tended to grow more than females (846 vs 817 g/d;
P#88040.10). Also, an increase in NE concentration of the diet tended
to improve feed efficiency (3.99, 3.93, and 3.83 g/d, for low, medium,
and high NE diets, respectively; P#88040.10). From 110 to 145 kg BW
average daily gain was higher for males than for females (926 vs 875 g/d;
P#88040.05) but source of fat did not affect any trait. Males had longer
carcasses (86.7 vs 85.1 cm; P#8804 0.001), more proportion of shoul-
der (14.05% vs 13.82%; P#88040.05), and heavier loins (4.78 kg vs 4.46
kg; P#88040.01) than females; but carcass and ham yield were similar.
Backfat and tarsus bone diameter were greater for males than for fe-
males (64.4 vs 62.0 cm and 17.5 vs 17.2 cm, respectively; P#88040.05).
Experimental treatment did not affect drip losses or pH or temperature
of m. semimembranosus at 45 min or 24 h post mortem. We conclude
that an increase in NE of the diet in the growing period improved feed
efficiency less than expected and that the type of fat did not influence
fattening performance. Both sexes could be used to produce Iberian-
cross carcasses with little differences in productivity and carcass quality
when slaughtered at same BW.

Key Words: Iberian pigs, Net energy, Carcass quality

M53  Effect of sex and slaughter weight on produc-
tive performance and carcass quality of Iberian crossbred
pigs. M. P. Serrano!, D. G. Valencia2, R. Lazaro*3, J. Viguera?, M.
Nieto®, and G. G. Mateos®, 1 Universidad Politécnica de Madrid Cuidad
Universitaria sn, 2 Copese S.A. Conde de Sepiilveda, 24.

A total of 360 crossbred (Duroc sire x Iberian dam) pigs were used to
study the influence of sex (castrated males, CM, castrated females, CF,
and entire females, EF) and slaughtered weight (145 and 155 kg BW)
on performance and carcass quality. Each of the six treatments were
replicated four times and the experimental unit was pen (15 pigs/pen).
At the end of the trial pigs slaughtered at 155 kg BW ate more feed
(2808 vs 2630 g/d; P#488040.01) and tended to be less efficient (3.65
vs 3.50 g/g; P#88040.10) than pigs slaughtered at 145 BW. Also, EF
ate less and had better feed efficiency than CF or CM (2598 vs 2733
and 2825 g/d and 3.38 vs 3.67 and 3.68 g/g; P#88040.01, respectively).
Pigs slaughtered at 155 kg had more carcass yield and tended to have
higher trimmed ham yield than pigs slaughtered at 145 kg. Carcasses of
pigs slaughtered at 155 kg BW presented higher pH (P#88040.01) and
temperature (P#8804 0.001) at m. semimembranosus at 45 min or 24
h post mortem than carcasses of pigs slaughtered at 145 kg BW. Entire
females had less carcass yield (80.0 vs 80.6 and 80.8%; P#88040.01) and
carcass fat (55.6 vs 63.0 and 61.9 mm at P2 and 47.9 vs 55.0 and 54.4
mm at m. Gluteus medius; P#88040.001) than CM or CF. Also, EF
had more loin yield at 24 h post mortem (4.0 vs 3.5 and 3.6% for cm and
cf, respectively; P#88040.001) and higher trimmed hams and shoulders
yields (18.2 vs 16.8 and 17.2% and 11.6 vs 10.9%; P#88040.001, respec-
tively) than CM and CF. Entire females and CM had higher proportion
of shoulders at 6 h post mortem than CF (17.1 and 16.9 vs 16.0%;
P#88040.05). Castrated males had higher pH of m. semimembranosus
at 45 min or 24 h post mortem (P#88040.001) than EF or CF. We con-
clude that EF had better productive performance and yield of primal
cuts than CF or CM. Nevertheless entire females had less carcass yield
than CF or CM. It is recommended to study in detail the possibilities of
using EF instead of CF in commercial production of Iberian-cross pigs.

Key Words: Iberian Pigs, Sex, Carcass Quality

M54  Early postmortem pH influences proteolysis of
cytoskeletal proteins during aging in porcine longissimus
muscle. G. Bee*?, S. M. Lonergan!, and E. Huff-Lonergan!, 1lowa
State University, 2Swiss Federal Research Station for Animal Produc-
tion and Dairy Products, 1825 Posieux, Switzerland.

The objective of this study was to determine the extent to which early
postmortem (PM) pH decline influences proteolysis of the intermediate
filament protein desmin and the costameric protein talin in the longis-
simus muscle (LM) of pigs from two genetic lines (A and B). Based on
the 3 h pH (H = pH > 6.0; L = pH < 5.7) PM, 10 pigs per line and
pH group were selected from 120 pigs. The average 3 h pH within pH
group was 6.19 (H) and 5.41 (L) in line A and 6.27 (H) and 5.47 (L) in
line B. LM samples were collected 24, 48, 72 h, and 7 d PM and percent
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drip loss was measured after 1, 2, and 7 d PM. These samples were also
used to monitor desmin and talin degradation by immunoblotting. The
ratio (relative intensity of the 53 kDa band of desmin and 225 kDa band
of talin in the samples/intensity of desmin or talin in a reference) was
used as a measure of proteolysis. Drip loss at all time points was lower
(P < 0.01) in the H-pH (d 1: 1.62%; d 2: 1.80%; d 7: 2.99%) than in
the L-pH group (d 1: 3.11%; d 2: 3.40%; d 7: 4.72%) regardless of line.
Drip loss was lower (P < 0.01) in line B (d 2: 2.04%; d 7: 3.14%) than
line A (d 2: 3.15%; d 7: 4.56). Independent of the line, proteolysis of
desmin was faster (P < 0.03) after 1 and 2 d in the LM from the H-
compared with those from the L-pH group. At d 7, relative abundance
of intact desmin was 45% lower (P < 0.01) in the LM from pigs of line
B than line A. Compared to the L-pH group, relative abundance of talin
determined in the LM 24, 48, 72 h, and 7 d PM decreased (P < 0.03)
at a faster rate in the H-pH group. Line effects were found at 48 h
PM with 46% less intact talin abundance in the LM of pigs from line
A compared with those from line B. Disappearance of desmin was pos-
itively correlated (r = 0.51; P < 0.01) with the disappearance of talin.
Furthermore, proteolysis of both proteins was positively correlated (P
< 0.01) with percent drip loss. Degradation of cytoskeletal proteins is
related to early postmortem pH and improves water-holding capacity.

Key Words: pH, Proteolysis, Water-holding capacity

M55  Oxidation, ionic strength, and pH affect
porcine skeletal muscle calpain and calpastatin activity. K.
R. Maddock*, E. Huff-Lonergan, L. J. Rowe, and S. M. Lonergan, lowa
State University, Ames.

The objective was to evaluate how oxidation affects activity of u- and
m-calpain and their inhibition by calpastatin at different pH and ionic
strengths. Purified porcine skeletal muscle p- or m-calpain (0.45 units)
were incubated in the presence of calpastatin (0, 0.15, or 0.30 units) at
pH 7.5, 6.5, or 6.0 with either 165 mM NaCl or 295 mM NaCl. The
reactions were initiated with addition of CaCly (100 uM for p-calpain;
1 mM for m-calpain). Calpain was incubated with the fluorogenic pep-
tide Suc-Leu-Leu-Val-Tyr-AMC (170 pM). Either 0 or 0.160 M H3Og
was added to each assay. Activity was measured at 60 min. In a second
experiment, calpain was incubated with highly purified porcine myofib-
rils (4 mg/ml) under conditions described. Either 0 or 100 M H3O2
was added immediately prior to the addition of calpain. Degradation
of desmin was determined with immunoblotting at 2, 15, 60, 120 min.
Fluorescence activity was greatest (P<0.01) at pH 6.5 for p-calpain and
7.5 for m-calpain. No activity of m-calpain was observed at pH 6.0
at either ionic strength or at pH 6.5 at 295 mM NaCl and 0.160 pM
H3O2. In general pu- and m-calpain were less active at 295 mM NaCl
than at 165 mM NaCl (P<0.01). Oxidation decreased activity of both
p- and m-calpain (P<0.01) at all pH and ionic strength conditions and
decreased inhibition of p- and m-calpain by calpastatin (P<0.01). At
pH 6.0, degradation of intact desmin was delayed compared to pH 7.5
or 6.5 and at 295 mM NaCl compared to 165 mM NaCl. Oxidation de-
creased proteolytic activity of p-calpain against desmin at pH 6.0 and
m-calpain at all pH conditions Inhibition of p-calpain by calpastatin
was decreased by oxidation at pH 7.5 and 6.5. This is consistent with
the observation that oxidation in the presence of calpastatin results in
more proteolysis of desmin. Taken together, these results suggest that
calpastatin may limit the possibility of oxidation-induced inactivation
of p-calpain.

Key Words: Calpain, Calpastatin, Oxidation

M56 The use of creatine as a means of improving
the belly/bacon quality of market barrows fed 4.5 g/ton
Paylean®. C. A. Stahl*, M. S. Carlson, T. B. Schmidt, G. Rent-
frow, E. K. Burger, and E. P. Berg, University of Missouri-Columbia,
Columbia.

The objective of this study was to determine if dietary supplementation
of creatine monohydrate (in conjunction with high glycemic carbohy-
drate) influences the belly/bacon quality of market hogs fed 4.5 g/ton
Paylean®. Barrows (n = 128; 85 kg) were blocked by weight and allot-
ted to one of 16 pens (8 pigs/pen; 4 reps/treatment) using a completely
randomized design. A pelleted corn-soybean diet containing 4.5 g/ton
Paylean® (PAY) was tested against a positive control (PCON; pelleted
corn-soybean diet formulated to meet or exceed the nutrient require-
ments of the growing pig), and pelleted corn-soybean diets containing

0.92% creatine and 2.75% dextrose (COMBO) and a combination of
4.5 g/ton Paylean®, 0.92% creatine, and 2.75% dextrose (PAYPLUS).
Barrows were humanely harvested following 27 d on test. Fresh pork
bellies (n = 64, 4/replicate pen) were obtained from the fabrication line
and weighed. Bellies thickness was recorded as the average depth of
eight separate quadrants. Uncooked bellies were then pumped using
a commercial brine solution, weighed, hung by a bacon comb, placed
on smokehouse trucks, and heat processed according to plant proto-
col. The following morning, individual bacon slabs were removed from
the cooler, weighed, pressed and sliced. Following the removal of comb
marks and incomplete slices, individual bacon slabs were weighed to de-
termine slicing yield and divided into five separate sections. Bacon slices
(1/section, 5/belly) were weighed and evaluated for subjective fracture
analysis (shatter) and cooking loss. Treatment did not influence belly
weight, average belly thickness, smokehouse yield, slicing yield, or shat-
ter (P > 0.05). However, bacon slice cooking loss was lowest for PAY
bellies (PAY: 56.84, PCON: 60.96, COMBO: 60.92, PAYPLUS: 59.75
+/- 0.97%, P < 0.05). These findings suggest that feeding creatine
in conjunction with a high glycemic carbohydrate has no measurable
influence on the belly/bacon quality of market barrows fed 4.5 g/ton
Paylean® 27 d pre-harvest.

Key Words: Creatine, Paylean®, Bacon

M57  Physical parameters of lamb meat as affected
by aging time. J. Zapata*, Universidade Federal do Cears.

Fresh meat quality is generally associated with the physical aspect of
the cuts at the retail market level. Functional properties of the meat,
on the other hand, are important parameters to be considered by the
further processing industry. The purpose of this study was to determine
the effect of aging selected cuts (leg and loin) from tropical lambs on
physical characteristics (pH, color and shear force) and functional prop-
erties (cooking losses, water holding capacity and emulsifying capacity)
of the meat. Meats from the loin (longissimus dorsi muscle) and the leg
(semimembranosus and bicep femoris muscles) of tropical lambs with
average weight of 35kg were aged for 1, 7, 14 and 21 days at 1C. Meat
pH values increased from 5.48 in day one to 5.56 on day 21 and showed
a significant (P<0.05) correlation with aging time. The color of the
meat was not significantly affected by aging time. Shear force decreased
from 8.86kg in day 1 to 6.77kg in day 2lof aging and showed a close
correlation with aging time. A significant (P<0.05) correlation of cook-
ing losses with aging time was found in the meat with values increasing
from 26.96 to 34.92% throughout the aging period. Meat water holding
capacity varied (P>0.05) from 33.85% on day 7 of aging to 29.82% on
day 21. Emulsifying capacity of lamb meat decreased (P>0.05) slightly
during the aging period from 92,39 to 91,80%. It can be concluded that
aging tropical lamb meat for 21 days at 1C does not affect color, water
holding capacity or emulsifying capacity. The increase in meat pH, and
cooking losses as well as the decrease in shear force are dependent on
aging time and regression curves can be drawn for these attributes.

Key Words: Cooking Losses, Water Holding Capacity, Emulsifying Ca-
pacity

M58  Extracellular matrix (ECM) properties of
lamb skeletal muscle as related to age and muscle. F. Filetti,
G. Maiorano*, A. Ciarlariello, M. Gambacorta, and A. Manchisi, Uni-
versity of Molise Campobasso, Italy.

Decorin (D), being expected to facilitate the alignment of intramus-
cular collagen (IMC) fibers, could be followed by a rapid synthesis of
hydroxylysylpyridinoline (HLP) crosslinks, which are regarded as main
factors contributing to meat tenderness. To study relationships among
D, IMC and HLP in skeletal muscle ECM, 24 Italian Merino male lambs
were slaughtered in groups of equal number, at 5, 30, 50 and 70 d of
age. Longissimus dorsi (LD), semimembranosus (SM) and gluteobiceps
(GB) samples were lyophilized and hydrolyzed in 6N HCI for analysis
of hydroxyproline (Hyp) and HLP. IMC was calculated assuming that
it weighed 7.25 times the measured Hyp weight. HLP was quantified
by RP-HPLC. Raw muscles were analyzed for D by immunoblotting
with a polyclonal antibody to human D (1:5,000) and an alkaline phos-
phatase conjugated goat anti-rabbit IgG (1:30,000). D was quantified
by densitometry. ANOVA was performed and relationships among vari-
ables were analyzed with simple linear regression. Muscle affected IMC
(P<0.05) and HLP (P<0.001) amounts, and HLP/IMC ratio (P<0.05).
LD compared to SM and GB had lower amounts of IMC (22.0a, 29.1b,

14 J Anim. Sci. Vol. 82, Suppl. 1/J. Dairy Sci. Vol. 87, Suppl. 1/Poult. Sci. Vol. 83, Suppl. 1



31.9b pg/mg, respectively) and HLP (2.7a, 4.7b, 4.0c pug/mg, respec-
tively). IMC was less mature in LD and GB than in SM, as showed by
the HLP/IMC ratio (0.09a, 0.09a, 0.12b mol/mol, respectively). Muscle
also affected (P<0.001) D expression, which was higher in LD than in
SM and GB (20.1a, 13.0b, 13.6b RDU/mg, respectively). Age clearly
(P<0.001) influenced ECM. In the first month of age, a marked reduc-
tion was found on IMC (66.0a, 28.5b, 25.4b, 26.1b ug/mg at d 5, 30, 50,
and 70, respectively) and HLP (7.2a, 3.1b, 3.4b, 4.2c pg/mg) amounts.
In the same period a sudden rise was detected on D (11.6a, 19.4b, 14.9a,
14.6a RDU/mg), temporally followed by an increase in IMC maturation
(0.08a, 0.08a, 0.09a, 0.11b moles HLP per mol IMC). D correlated with
HLP muscle amount (r=-0.61; P<0.001) and ratio to IMC (r=-0.37;
P<0.01) confirming that a decorin/crosslink relationship may exist.

Key Words: Lamb, Age, Skeletal Muscle Extracellular Matrix

M59 Carcass and meat quality in three varieties
of rainbow trout (Oncorhynchus mykiss). A. L. Renteria
Monterrubio*!, J. A. Garcia Macias!, and M. Espinosa2, ! Universidad
Autonoma de Chihuahua, Periferico Francisco R. Almada. Km 1, Chi-
huahua, Chihuahua, 2Asociacion de Productores de Trucha, Region de
Madera, A. C..

240 rainbow trouts of 3 varieties, Danish (80), Mexican (80) and Ameri-
can (80) were evaluated, in four weight groups: 175 - 224 g (1), 225 - 274
g (2), 275 - 324 g (3) and 325 - 375 g (4). The trouts came from farms
of the Asociacién de Productores de Trucha, Regién de Madera, A.C.
Measurements of weight and dissections of trouts were made to obtain
the carcass quality characteristics. The effect of weight and trout variety
were analyzed with a random design in a factorial arrangement 3 x 4 with
PROC GLM procedure of SAS. The greatest carcass yield occurred in
the Mexican at 3 (88.35) and 4 group (87.34) and the Danish in group 1
(87.05) and 2 (86.34) (P<0.05). The greatest fillet yield was registered in
the Danish group 1 (53.17), in the American group 2 (53) and 4 (54.67)
and in the Mexican group 3 with 54.36% (P#388040.05). Meat quality
was evaluated, in luminosity (Lx), the Danish group 2 showed the low-
est L* (43.02) and the American group 3 the highest (47.53) (P<0.06).
The Mexican group 1 pH was the highest at 7.25 (P#88040.05), with
the American group 2 at 7.14, 3 at 6.98 and 4 at 6.79 (P<0.05). The
four Danish weight groups water holding capacity were the best (51.19,
54.65, 52.16 and 51.42, respectively) (P#88040.05). The highest electri-
cal conductivity was obtained from the Danish group 3 (13.32) and the
lowest with the American group 4 (9.42) (P#88040.05). The greatest
percentages of crude protein were seen with Danish group 1 (20.12), 2
(20.82) 4 (21.58), and the Mexican group 3 (21.50) (P#88040.05). The
Danish weight group 1, 2, 3 and 4 presented the lowest content of fat
(P#88040.05) (2.64, 2.48, 2.66 and 2.98, respectively). It is concluded
that the Danish group 1 and the Mexican groups 2, 3 and 4 are the most
acceptable rainbow trout carcasses. Fillet commercialization is better
in the American group 2 and 4 and the Mexicans weight group 3.

Key Words: Rainbow Trout, Carcass Quality, Oncorhynchus mykiss

M60 Effects of sedated-harvest on channel catfish
fillet color, pH, and drip-loss. B. G. Bosworth* and D. J. Gre-
gory, Catfish Genetics Research Unit, USDA-ARS, Stoneville, MS.

Stress and activity associated with harvest and transport of meat ani-
mals elicit physiological responses that negatively impact meat quality.
Previous research with channel catfish demonstrated that sedation of
fish during harvest with the anesthetic isoeugenol (Aqui-S#8482) min-
imized detrimental physiological responses (lower muscle lactate and
serum cortisol, higher muscle pH and ATP) compared to control fish.
Our objectives were to determine the best method (N2 gas, CO3 gas,
or electrical stun) for killing sedated fish prior to slaughter and to de-
termine effects of sedated-harvest on fillet quality (color, pH, and drip-
loss) during iced-storage. COs was selected as the best method to kill
sedated fish based on physiological responses of fish (higher muscle pH
and lower blood lactate compared to N2) and worker safety issues asso-
ciated with use of electrical stunning during harvest. Two treatments
were compared for fillet quality: sedated-harvest (fish sedated with 15
ppm isoeugenol, then placed in ice slush with CO32) and control (simu-
lated industry conditions - fish harvested, placed in live-haul tanks at
0.8 kg L for 2 h, then electrically stunned). Fish were processed, and
fillets were placed in polyethylene bags, immediately chilled in ice slush,
and stored on ice for 7 d. Fillets (n = 10 treatment/time/replicate)
were measured for CIE color (L*, a*, b*), pH, and percent drip-loss
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(100*weight loss/initial weight). Two replicate trials were conducted
and data were analyzed by ANOVA. Sedated-harvest fillets had lower
L* values than controls at 1 d (49.4 vs. 54.3, p < 0.001), 4 d (52.5 vs.
54.1, p = 0.04), and 7 d (53.9 vs. 54.9, p = 0.03); and lower a* values at
4d (0.1 vs. 1.2, p=0.02) and 7 d (-1.0 vs. -0.3, p < 0.001). Sedated-
harvest fillets had higher pH than controls at processing (7.52 vs. 6.47,
p < 0.001) and 1 d (6.64 vs. 6.40, p = 0.002). Fillet drip-loss was lower
in sedated-harvested fish than control fish at 1 d (0.32 vs. 1.36 %, p <
0.001), 4 d (0.80 vs. 2.85 %, p < 0.001), and 7 d (1.60 vs. 4.14 %, p <
0.001). Sedated-harvesting has the potential to improve fillet quality in
farm-raised catfish.

Key Words: Catfish, Fillet, Quality

M61  Effect of sexual condition and slaughter weight
on carcass traits from buffaloes finished in feedlot.
A. M. Jorge*!, C. Andrighetto?, D. D. Millen®, and M. G.
Calixto?, LUNESP-FMVZ-DPEA-Botucatu, 2UNESP-FMVZ-PGZOO-
Botucatu, 3UNESP-FMVZ-DPEA-Botucatu.

The objective of this work was to evaluate the carcass traits from intact
and castrated buffaloes, of the brazilian type, finished in feedlot and
slaughtered at 450 and 500 kg of live weight. There was no significant
difference between cold carcass yield of intact animals and castrated
(52.4 vs 51.3%). A significant increase was verified in hindquarter and
whole shoulder yield from intact males. Castrated animals had a higher
forequarter and pistol style cut yield (due to the higher round yield and
not a higher yield of spare ribs). There was no difference in the carcass
length, longissimus dorsi area and back fat thickness among intact and
castrated animals. Carcass back fat thickness from intact males (5.9
mm) was lower than castrates (7.1 mm). The backfat level of intact
males was very close of the ideal limits considered by retailers and may
contribute to reducing the resistance to slaughtering intact animals. No
difference was observed for cold carcass yield (50.5 vs 52.2%), primal
cut yield, carcass length, longissimus dorsi area (54.9 vs 58.3 cm2) and
back fat thickness (5.3 vs 5.9 mm) from buffaloes slaughtered at 450 kg
vs 500 kg of live weight, although heavier animals tended to present the
higher values of longissimus dorsi area and back fat thickness.

Key Words: Backfat Thickness, Longissimus dorsi Area, Water Buffalo

M62 Quantitative carcass traits from buffaloes
of three genetic groups finished in feedlot and slaugh-
tered at different stages of maturity. A. M. Jorge*!, C.
Andrighetto?, D. D. Millen3, and M. G. Calixto?, 1UNESP-FMVZ-
DPEA-Botucatu, 2UNESP-FMVZ-PGZOO-Botucatu, 3 UNESP-
FMVZ-DPEA-Botucatu.

This work was conducted to study the quantitative carcass traits from
36 buffaloes, average live weight 330 kg and age 18 months, representing
12 Murrah (MUR), 12 Jafarabadi (JAF) and 12 Mediterranean (MED)
finished in a feedlot setting. Four animals inside of each genetic group,
were randomly assigned to initial slaughter. The 12 animals of each
genetic group, were randomly assigned in three sub-groups of four ani-
mals and submitted to the following treatments, respectively: Maturity
1 (Slaughter Weight-1) - 400 kg LW; Maturity 2 (Slaughter Weight -2)
- 450 kg LW; Maturity 3 (Slaughter Weight -3) - 500 kg LW. An ad
libitum ration was used for all the animals, in that 50% of DMS were
supplied by roughage. The empty body weight was determined after
each pre-fixed slaughter of the animals through the sum of the total
parts of the body. There were no differences (P > 0.05) among genetic
groups and maturities regarding yield of hind and forequarters, whole
shoulder and whole rump. Animals slaughtered at 400 kg LW had higher
yield of pistola style cuts than 500 kg LW animals (P < 0.05), while 450
kg LW animals did not differ from others. It was observed that whole
shoulder yield differed from one side of the carcass to the other. These
differences may have been the result of a section of spares ribs left on one
side. This may have involuntarily increased ribs proportionally larger
in heavier animals.

Key Words: Mediterranean, Murrah, Water Buffalo
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M63 Physical carcass composition and tissue re-
lations from buffaloes of three genetic groups finished
in feedlot and slaughtered at different stages of matu-
rity. A. M. Jorge*!, C. Andrighetto?, D. D. Millen3, and M. G.
Calixto?, *UNESP-FMVZ-DPEA-Botucatu, 2?UNESP-FMVZ-PGZOO-
Botucatu, 3 UNESP-FMVZ-DPEA-Botucatu.

This work was conducted to study the physical carcass composition from
36 buffaloes with 18 months of average age and average initial live weight
(LW) of 330 kg, being 12 Murrah (MUR), 12 Jafarabadi (JAF) and 12
Mediterranean (MED) finished in feedlot. Four animals, inside of each
genetic group, were randomly assigned to initial slaughter, as reference
in the study of the empty body (EBW) and of the initial carcass. The
12 animals of each genetic group, were randomly distributed in three
sub-groups of four animals and submitted to the following treatments,
respectively: Maturity 1 (Slaughter Weight-1) - 400 kg LW; Maturity
2 (Slaughter Weight -2) - 450 kg LW; Maturity 3 (Slaughter Weight -
3) - 500 kg LW. A ”ad libitum” ration was used for all the animals,
in that 50% of DM were supplied by roughage. The EBW was deter-
mined after each pre-fixed slaugther of the animals through the sum
of the total parts of the body. There was no difference among genetic
groups, regarding to values of carcass lenght, back fat thickness and
loin eye area, expressed in absolute values and in % EBW. There was
no difference among genetic groups (MUR, JAF and MED) regarding
to the proportions of muscles and adipose tissue (AT). On the other
hand, JAF presented larger (P<.05) proportion of bones (B) than MUR
and MED. MED animals presented larger (P<.05) relationship soft tis-
sue/bone (ST/B) and muscle/bone (M/B), while JAF presented smaller
(P<.05) ST/B and M/B. There was not difference among the maturities
regarding the proportion of muscles and of fat tissues. Animals slaugh-
tered at 500 kg LW presented larger (P<.05) relationship ST/B, M/B
and AT/B than animals slaughtered at 405 kg LW.

Key Words: Fat, Muscle, Water Buffalo

M64 Chemical composition, meat quality and con-
sumer acceptability in Mexican retail beef. E. J. Delgado!, M.
S. Rubio*!, F. A. lturbe?, R. D. Mendez!, L. Cassis®, and R. Rosiles?,
L Facultad de Medicina Veterinaria y Zootechnio, Universidad Nacional
Autonoma de Mexico Circuito Exterior, Cuidad Universitaria, Mexico,
2 Facultad de Quimica, Universidad Nacional Autonoma de Mexico Cir-
cuito Exterior, Mexico, 3 Departamento Technolgia alimentos, Univer-
sidad La Salle Benjamin Franklin 47, Col. Condesa, Del. Cuauhtemoc.

Mexican beef cattle producers claim the largest part of imported beef
is of poor quality and represents a hindrance for the development of
the Mexican beef industry, which has exhibited a poor growth for the
last years. Under these circumstances, it is vital for the Mexican beef
industry to establish a benchmark for the composition and quality of
retail beef. The purpose of this investigation was to study the qual-
ity characteristics of Mexican and imported retail beef samples. Mex-
ican and imported (USDA-Choice and commodity US) strip loin beef
steaks (NAMP 180) were randomly selected from 80 supermarkets in
Monterrey, Mexico City, and Villahermosa. Meat samples were ana-
lyzed for chemical composition, Warner Bratzler shear force (WBSF),
instrumental color (L*-, a*-, and b*- values), and consumer acceptabil-
ity. All sources of Mexican beef and commodity US beef had similar
composition (P>0.05), averaging 73.0+£0.2% moisture, 3.0+0.2% fat,
22.140.1% protein, 11.74£0.4 mg/g total collagen, and 16.2+0.4% solu-
ble collagen. In comparison, USDA-Choice beef had significantly higher
(P<0.05) fat content (6.3+0.2%), lower (P<0.05) moisture (69.9£0.2%)
and total collagen content (9.7£0.4 mg/g). Mexican beef from Monter-
rey and USDA-Choice beef were tender and paler (WBSF 3.6+0.1 and
3.140.1 kg, respectively; a*-values 14.34+0.3 and 14.1+£0.3, respectively)
than Mexican beef from Mexico City, Villahermosa and commodity US
beef (WBSF 4.6+0.1, 4.7£0.1, and 4.64+0.1 kg, respectively; a*- val-
ues 17.140.3, 17.1£0.3, and 16.6+0.2, respectively). Consumer accept-
ability for Mexican beef from Monterrey was similar to that of USDA-
Choice. Commodity US beef had the lowest overall desirability score.
Results indicate Mexican beef has some advantages to compete with
imports in the current open market. Even so, there is still considerable
scope for improvement in its quality characteristics and uniformity.

Key Words: Beef Quality, Chemical Composition, Consumer Acceptabil-
ity

M65  Effects of sodium lasalocid and electrolytes on
carcass characteristics of young bulls from north-central
Mexico, finished with a brewery grain-based ration. F.
Winston-Bennett, J. J. J. Chavez*, R. Bafiuelos, S. Mendez, C. F.
Arechiga, and F. Echavarria, Universidad Autonoma de Zacatecas, Za-
catecas, Mexico.

The objective was to determine the effect of feeding brewery grain,
sodium lasalocid and electrolytes on carcass characterization (post
mortem) of young bulls (Angus, Brahman, Charolais crosses with an
average weight of 380 kg) from north-central Mexico (22°52northern lat-
itude and 102western longitude, and 2,153 m above the sea level). Young
bulls were exposed to a feeding-adaptation period of 15 d, followed by
a 60 d finishing period. Young bulls (n=20), were randomly allotted
into two treatments groups: 1) RBG, a ration based on Brewery Grain
as a control. 2) RBG+LE, a ration based on Brewery Grain containing
Lasalocid and Electrolytes. Measurements include: live weight (LW),
hot carcass-weight (HCW), cold carcass-weight (CCW), carcass rudi-
ment (CR), empty body-weight (EBW), water-holding capacity (WHC),
pH at 45 min, and 24 h post morten (pH45m & pH24h), electrical con-
ductivity at 45m and 24 h (EC45m and EC24h), cooking losses (CL).
Statistical analysis were performed by a complete-randomized design,
contrasting means by Tukey test, besides analyses of principal compo-
nents. Addition of Lasalocid and Electrolytes increased live weight and
carcass weight of the bulls (21.2 and 24.3 kg/bull, respectively), as well
as mean carcass-rudiment. Whereas, tended to decrease overall pH,
EC and CL. In conclusion, Lasolacid and Electrolytes fed in brewery
grain-based ration for young bulls improved live weight, carcass weight,
carcass rudiments as well as other meat characteristics of quality such as
pH, electrical conductivity, water holding capacity and cooking losses.

Meat Characteristics
CR pH45m pH24h EC45m EC24h WHC CL

RBG 62.17 6.78 5.59 13.4 77.6
RBG+LE 64.55 6.76 5.46 0.4 6.6

35.28 33.27
33.15 30.47

Key Words: Lasalocid, Feedlot Bulls, Brewery Grain

M66 Hanging the beef carcass by the forequarter
to improve tenderness of the Longissimus dorsi. A. Luchiari-
Filho*!, R. P. Macedo?, A. S. C. Pereiral, S. da L. e Silval, P. R.
Leme!, and G. F. Feitozal, ! Faculdade de Zootecnia e Engenharia de
Alimentos - USP, Pirassununga, SP, Brazil, 2Man"rig Brazilian Beef Via
Dr. Shuhei Uetsuka, km 02, Promissdo, SP, Brazil.

During four subsequent days 40 Nellore steer carcasses (10/day) were
chosen at random in a federally inspected slaughter plant and hanged al-
ternate left and right sides either in the traditional way by the hindquar-
ter (HQ) or by the forequarter (FQ) hung by the carpi radialis muscle.
Carcasses had an avg hot carcass wt of 244.1 kg and up to 30 months
old. The 24 h pH was not statistically different, 5.69 for HQ and 5.7 for
FQ. Carcasses were chilled for 48 h, when samples from the LD at the
12th rib level and the <I>Biceps femoris</I> (BF) at the P3 site level
were removed, kept under refrigeration (0-2°C) for 5 d and then frozen
for future analysis. The temperature of the <I>Longissimus dorsi</I>
(LD) after 48 h, taken adjacent the 12th rib was not statistically dif-
ferent 1.0°C for HQ and 0.9°C for FQ. Fat thickness measured at the
12th rib level was different (P<0.05), 3.8 mm for HQ and 4.3 mm for
FQ. All samples were thawed for 48 h to refrigeration temperature to
evaluate tenderness. Warner Bratzler Shear force from the LD was lower
(P<0.001) for the FQ (3.53 kg) than for HQ (4.78 kg) and the BF was
not statistically different, 3.61 kg HQ and 3.52 kg FQ. Total cooking
losses were not statistically different, 19.7% HQ and 18.9% FQ. Hang-
ing the beef carcass by the forequarter caused a significant improvement
in tenderness of the LD without any detrimental effect on the BF (sirloin
level). Although not evaluated in this work, it was noticed an increase
in diameter and a decrease in length in the LD muscle, that could par-
tially explain the thicker fat layer for the FQ treatment. Further work
has been done to evaluate the effects of hanging by the forequarter in
forequarter muscles as well as other major hindquarter muscles.

Key Words: Beef, Meat Quality, Tenderness
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M67 Estimation of percentage of lean meat on rib
loin by computer image analysis for carcass cross section
of Wagyu cattle. M. Hasegawa*l, K. Kuchidal, S. Hidakal, H.
Houkiyama?, T. Sakai?, Y. Yamamoto?, and Y. Sato?, ! Obihiro Uni-
versity of Agriculture and Veterinary Medicine obihiro-shi Hokkaido
080-8555 Japan, 2Hokkaido Animal Research Center Shintoku-cho
Hokkaido 081-0038 Japan.

For the improvement of meat quantity, it is desirable to utilize more
detailed data than merely the carcass weight and cutability, which have
been measured and recorded at carcass grading. In this study, each mus-
cle area and the ratio of muscle area to total area (MAR) were calculated
from the 6-Tth cross-section of Wagyu cattle, and the relationship be-
tween their image analysis traits and the percentage of lean meat was
investigated. Images of 41 cross-sections of Wagyu steers (19-21 mo.)
were used for the analysis. Areas calculated by image analysis included
13 muscle areas, such as M.longissimus thoracis (LONG), M.trapezius
(TRAP), M.latissimus dorsi (LATIS) etc., total muscle area, subcuta-
neous and intermuscular fat area, cross-section area and MAR. Weights
of lean meat, fat, bone and sinew of the 9-11th rib loin were measured
by physical dissection. The relationships among muscle areas, as well as
those among the percentage of lean meat, each muscle area and MAR
were investigated. The percentage of lean meat was predicted using a
multiple regression analysis with 21 covariates associated with 17 image
analysis traits and grading records. The ranges for carcass weight, per-
centage of lean meat and MAR were from 129 to 228 kg (mean; 180.8
kg) from 52.1 to 61.2% (56.3%) and from 49.6 to 67.0% (56.7%), respec-
tively. The correlation coefficient between muscle areas in LONG and
TRAP was 0.64 (p<0.01) and 0.73 (p<0.01) in LONG and LATIS. The
correlation coefficient between the percentage of lean meat and MAR
was 0.53, which was the highest value among the image analysis traits.
Selected variables for the prediction equation for estimating the percent-
age of lean meat were M.iliocostalis area, M.semispinalis capitis area,
M.serratus ventralis area, total muscle area and cross-section area. The
coefficient of determination (R2) of the multiple regression equation was
0.69 (p<0.01).

Key Words: Image Analysis, Wagyu, Muscle Area

M68 Development of new photography equipment
for carcass cross section of Wagyu beef and its poten-
tial use in meat quality evaluation using digital images.
K. Kuchida*!, T. Hori2, T. Honma2, M. Nami2, K. Takahashi!, M.
Hasegawal, H. Hokiyama3, T. Sakai3, and Y. Yamamoto3, ! Obihiro
University of Agriculture and Veterinary Medicine Ohihiro-shi Hokkaido
080-8555 Japan, 2Hokkaido Industrial Research Institute Sapporo-
shi Hokkaido 060-0819 Japan, 3Hokkaido Animal Research Center
Shintoku-sho Hokkaido 081-0038 Japan.

In Japan, meat quality grade and yield grade of Wagyu cattle are eval-
uated by macroscopically observing the cross section of the 6th and 7th
rib. Computer image analysis of high resolution for the cross section
image may lead to the objective meat quality evaluation. The aims
of this study were to develop new photographic equipment for carcass
cross section using a digital camera with resolution of 13.5 million pix-
els, and to investigate the feasibility of this new evaluation method for
beef marbling using clear digital images obtained by the equipment.
KODAK DSC 14n with a 35mm CMOS device was used as the digital
camera with a wide angle lens (Nikkor AF ED 14mm F2.8D). The cir-
cumference of light division was shielded so that it would not receive
external light. The stainless frame installed on the bottom face of the
lighting division was in contact with the carcass surface at photography,
so that constant distance and vertical direction could be obtained in the
digital image. The height of this equipment was 330 mm, and the pho-
tographed image had a range of 300x400mm and included the middle
point of M. latissimus dorsi. Carcass cross sections of nine Japanese
Black steers were photographed. The accuracy of binarization was suf-
ficient for the analysis of meat quality because the source of light was
illuminated uniformly on the rib eye area, even when binarization with
a single threshold value with the discrimination analysis method was
executed. Moreover, a slight fine marbling area of about 0.005cm? (30
pixels) could be clearly and accurately binarized. Means for rib eye
area (44.146.9 cm?) and marbling percentage (29.546.6%) in rib eye
obtained from this new equipment were close to those (45.44+7.0 cm?,
29.54+5.9%) obtained from the former equipment developed in 1999. No
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significant differences were recognized between measurement values from
both equipments (P>0.05).

Key Words: Image Analysis, Wagyu, Marbling

M69 Correlations among carcass traits taken
by wultrasound and after slaughter in Mediterranean
(Bubalus bubalis) bulls fed in feedlot. A. M. Jorge*!, C.
Andrighettoz, D. D. Millen3, and M. G. Calixto?, 1 UNESP-FMVZ-
DPEA-Botucatu, 2UNESP-FMVZ-PGZOO-Botucatu, 3 UNESP-
FMVZ-DPEA-Botucatu.

The objective of this work was to estimate the correlations among mea-
surements taken in vivo with ultrasound equipment with some carcass
traits measured after slaughter. Twenty eight Mediterranean bulls, with
average shrunk body weight of 300 kg and 15 months of age, were fed a
high concentrate diet for by 120 days. The shrunk body weight, the rib-
eye area (REAU) and the fat thickness (FTU) over the Longissimus dorsi
muscle between 12 and 13th ribs, were measured at 28 days intervals.
Real-time ultrasound equipment Piemedical Scanner 200 VET, with 18
cm linear array transducer was utilized. After the slaughter, the hot
carcass weight (HCW) and the kidney, pelvic and inguinal fat (KPIF)
were weighted and the dressing percentage (DP) calculated. After 24
hours of cooling the ribeye area (REAC) and the fat thickness (FTC)
were measured. Both the REAC and the FTC were underestimated
by ultrasound measurements. The Pearson correlation coefficients for
ribeye area and backfat thickness, measured in the carcass and with ul-
trasound, were 0.78 and 0.89, respectively. The coefficient between DP
and REAU was 0.28; 0.45 between DP and REAC, - 0.28 between DP
and FTU and -0.30 between DP and FTC. The KPIF presented a 0.52
correlation coefficient with FTC and FTU. The Spearman correlation
was estimated between REAU and REAC and FTU and FTC, and the
values were 0.90 and 0.79, respectively.

Key Words: Backfat Thickness, Ultrasound, Water Buffalo

M70 Effect of dietary vitamin E supplementation
and storage time on physical characteristics of ten mus-
cles from beef cattle. F. G. Rios*, R. Cortina, G. Contreras, and
J. J. Portillo, FMVZ-Universidad Autonoma de Sinaloa, Mexico Carr.
Culiacan-Mazatlan km. 3.5.

The objective was to determinate the effect of dietary vitamin E sup-
plementation and storage time on the physical characteristics of ten
vacuum packaged beef muscles. A complete randomized block de-
sign experiment used eighty Brahman-cross bull calves (28 months of
age), assigned to receive one of two treatments during experimental
period of 30 d prior to slaughter: 1) Regular finishing diet supple-
mented with 2000 IU of vitamin E for kg/DM and 2) Regular fin-
ishing diet. The animals were slaughtered and carcasses refrigerated
for 24 h. Ten, 100g samples were obtained from the following mus-
cles: longissimus thoracis (LT); obliquus abdominis externus (OAE);
longissimus espinalis (LE); pectoralis profundis (PP); supraespina-
tus (SE); longissimus lumborum (LL); biceps femoris (BF); semitendi-
nosus (ST);semimembranosus (SM); and gluteus medius (GM). Sam-
ples were packed with a Ultravac#8482 machine and refrigerated at 4
C. Muscle sample drip loss (DL), pH and colour (L*a*b*) were deter-
mined on day 0, 7, 14, 21, and 28. Muscles LT and OAE, showed no
effect (P>0.05) by treatments for DL. Muscles LE, GM, and BP, DL
was 15.35 % less (P<0.01) at d 14, but showed no difference in others
periods of storage. Muscle pH diminished (P=0.03) at 7 to 21 storage
time for LT, LE, OAE, SM, SE, GM, and PP, with a mean of 5.71 in the
muscles from the vitamin E treatment. Brightness (L*) was modified by
vitamin E supplementation in LT (44.35 vs. 40.64) at 21 d, ST (39.19
vs. 37.64) at 7 d, and GM (39.18 vs. 37.60) at 14 d. Redness (a*)
was modified by vitamin E supplementation in SE (20 vs 10.74), PP
(15 vs. 11.69), GM (20.9 vs. 10.74) at 28 d storage, and BP (20.9 vs.
10.28) at 7 d storage. It is concluded than 2000 IU/ kg DM vitamin E
supplementation improve the physical characteristics of fresh, vacuum
packaged bovine meat.

Key Words: Vitamin E, Bovine Meat, Vacuum Packed
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M71 Tenderness improvement in fresh and
frozen/thawed beef strip loins treated with hydrodynamic
pressure processing. M. B. Solomon*, M. Liu, J. Patel, E.
Paroczay, and J. Eastridge, USDA, ARS, FTSL.

The effect of hydrodynamic pressure processing (HDP) using two differ-
ent shaped charges (rectangular [REC] vs cylindrical [CYL]) and meat
state at 48 h postmortem of beef strip loins (N=16) on meat tenderness
was evaluated. HDP was performed by detonating 100 g of explosive
placed above vacuum packaged meat samples immersed in water in plas-
tic containers. Meat state was fresh, never frozen compared to frozen at
48 h postmortem followed by thawing at 6-d postmortem. Meat samples
were evaluated for tenderness by shear force measurements at both d-1
and d-6 after being treated with HDP. Both shapes of explosives im-
proved (P<0.01) shear force on d-1 (CYL 4.6 vs 5.4 kg; REC 4.4 vs 5.4
kg) compared to controls. The effect of HDP was sustained (P<0.01)
throughout d-6 of aging, with the CYL reaching 3.9 kg and the REC
reaching 3.6 kg compared to controls (4.5 kg). Freeze/thaw samples
were 1 kg lower at d-1 compared to fresh samples (4.3 vs 5.3 kg) and
0.9 kg lower at d-6 (3.6 vs 4.4 kg). There were no significant interac-
tions for meat state and HDP treatments. The percentage of samples
with HDP improvements > 10% was higher for the REC shaped ex-
plosive (81%) compared to the CYL shape (56%). Furthermore, the
percentage of samples with HDP improvements > 10% was higher for
fresh meat samples (71%) compared to frozen/thawed samples (66%).
The percentage of samples that improved greater than the aged con-
trol was 100% for REC, 87% for CYL, 94% for fresh samples, and 81%
for frozen/thawed samples. These results suggest that both HDP and
early postmortem freezing followed by thawing are successful treatments
for improving meat tenderness and are better than extended aging for
non-treated controls.

Key Words: Tenderness, Pressure Processing, Aging

M72 Recombinant hepatocyte growth factor
(rHGF) over-expressed by C2C12 myoblasts is biologically
active. C. Zeng*!, D. E. Gerrard!, K. H. Hannon2, and A. L. Grant?,
L Department of Animal Sciences, Purdue University, West Lafayette,
IN, 2Department of Basic Medical Sciences, Purdue University, West
Lafayette, IN.

Hepatocyte growth factor (HGF) is a growth factor that activates qui-
escent satellite cells and alters their growth in culture and in skele-
tal muscle. In an attempt to increase the amount of local HGF
in skeletal muscle, we generated an expression construct to pro-
duce an epitope-tagged HGF (rHGF) protein. Reverse transcription-
polymerase chain reaction (RT-PCR) was used to clone a cDNA encod-
ing full-length HGF from mouse liver total RNA (forward primer: AT-
GATGTGGGGGACCAAACT, reverse primer: TTACAACTTGTAT-
GTCAAAA). The cDNA was subcloned into the pcDNA3.1/V5-His-
TOPO expression vector and used to transfect C2C12 myoblasts. Im-
munoblots containing the concentrated conditioned media from my-
oblasts stably expressing rHGF showed that the expressed rtHGF could
be detected using antibodies against HGF or the V5 epitope. Mono-
clonal anti-HGF antibody detected the N-terminal 70 kDa «- chain of
rHGF, whereas the anti-V5 antibody detected the C-terminal 40 kDa
B- chain in which the V5 epitope was located. Moreover, subjecting
conditioned media to a His-column removed the majority of immuno-
reactive protein, further suggesting that the product was recombinant
HGF-V5-His protein. Furthermore, the conditioned media stimulated
C2C12 myoblast replication similar to a commercially available HGF.
In experiments in which one-half of DMEM was replaced with FBS-
free conditioned medium from stably transfected C2C12 myoblasts, the
proliferative effect on normal C2C12 myoblasts was the same (P >
.05) as that observed when normal C2C12 myoblasts were cultured in
DMEM containing a commercial HGF at 5 ng/ml. Finally, immuno-
neutralization of conditioned media using an anti-HGF antibody at the
concentration of 1 ug/ml eliminated (P < .05) this proliferative effect in
culture, suggesting that rHGF is the major component in conditioned
medium to exert the proliferative action. We conclude that our recombi-
nant epitope-tagged HGF is biologically active when expressed in C2C12
myoblasts. This construct provides a valuable reagent for investigating
the role of HGF in controlling satellite cell-mediated muscle growth.

Key Words: Hepatocyte Growth Factor (HGF), Muscle, Satellite Cell

M73 Correlations and prediction equations for fatty
acids and sensory characteristics of beef longissimus rib
steaks from three forage rations and commercial USDA
Choice and Select rib steaks. R. T. Baublits*!, F. W. Pohlman?,
A. H. Brown, Jr.l, Z. B. Johnson!, D. C. Rule?, C. M. Murrieta2, D.
0. Onks3, B. A. Sandelin!, H. D. Loveday?, C. J. Richards®, and R. B.
Pugh?, 1 University of Arkansas, Fayetteville , 2 University of Wyoming,
Laramie, 3 University of Tennessee, Knoxville.

Rib steaks (n = 52) from cattle grazing fescue, fescue with soyhull sup-
plementation, orchardgrass with soyhull supplementation, and USDA
Choice and Select rib steaks obtained from area purveyors were utilized
to determine fatty acid profiles and sensory characteristics. Correlations
between fatty acids and sensory characteristics were performed. Also,
utilizing fatty acid values, prediction models for sensory characteristics
were developed. The beef/brothy and beef fat sensory characteristics
were positively correlated (P < 0.05) with 16:0, 16:1cis-9, and 18:1,
and negatively correlated (P < 0.05) with 15:0, a-18:3, 20:4, 20:5, 22:5,
and 22:6. The grassy sensory characteristic was positively correlated (P
< 0.05) with 15:0, 16:1trans-9, 18:0, 18:2cis-9,trans-11 (CLA), «-18:3,
20:5, 22:5, and 22:6. Regression utilizing stepwise selection to develop
prediction equations for sensory characteristics was performed, and the
beef/brothy sensory characteristic was best predicted (P < 0.05) by the
single fatty acid 20:5, with this fatty acid explaining 40 % of the vari-
ation in beef/brothy flavor. Conjugated linoleic acid (CLA) and «-18:3
were utilized in the model that best predicted (P < 0.05) milky/oily fla-
vor, with these two fatty acids explaining 31 % of the variation. These
results indicate that CLA and the 20- and 22-carbon polyunsaturates
have large roles in influencing flavor, causing increases in grassy and
milky /oily flavor or decreasing beef/brothy flavor.

Key Words: Fatty Acid, Sensory, Correlation

M74  Characterization of Romosinuano breeding on
palatability traits and retail shelf life of beef steaks. W. J.
Horne*1, J. C. Brooks!, S. W. Coleman2, W. A. Phillips?, D. G. Riley?,
C. C. Chase Jr.2, and M. F. Miller!, 1 Department of Animal and Food
Sciences, Texas Tech University, Lubbock, 2USDA, ARS, SubTropical
Agricultural Research Station, Brooksville, FL, 3USDA, ARS, Grazing-
lands Research Laboratory, El Reno, OK.

This study was conducted to evaluate if Romosinuano (R) cattle, a Bos
taurus breed native to Columbia, would differ from Brahman (B) and
Angus (A) cattle in palatability and retail shelf life properties of beef
steaks. Steers (n=142) representing a three-breed diallel crossbreeding
program (AA, BB, RR and crossbreds: AB, AR, BA, BR, RA, RB;
first letter indicates breed of sire and second letter indicates breed of
dam) were fed in El Reno, OK. Carcass data was collected at 48 h post
harvest. Loins were recovered, aged for 7 d and fabricated into 2.54
cm-thick steaks for use in Warner-Bratzler shear (WBS), slice shear,
and sensory analysis. WBS results indicate that BB cattle exhibited
the highest (P < 0.05) values (3.98 kg £ 0.16) while AA and RA had
the lowest (3.16 kg £+ 0.20). RA cattle had WBS values similar to the
RB cattle, while AR had lower (P < 0.05) WBS values than BR. Slice
shear results indicate that BB cattle had the highest (P < 0.05) values
(15.58 kg + 0.87) while AB had the lowest (11.93 kg + 0.82). RA and
AR cattle had similar slice shear values to RB and BR cattle. When
R was used on the maternal side of the cross, steers exhibited higher
Warner-Bratzler shear values and less desirable sensory panel tender-
ness scores (P < 0.05) than steers sired by R bulls. Breed did not have
a significant effect on retail display properties. Results indicate that
palatability and shear force values were improved when R was repre-
sented on the paternal, rather than maternal, side of the cross. Finally,
RA and AR cattle produced panel tenderness scores, shear force values,
and retail display properties similar to the BA and AB cattle.

Key Words: Romosinuano, Shelf Life, Palatability
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M75 Comparison of beef tallow versus poultry fat
in the finishing diets of steers on muscle and subcutaneous
fatty acid profiles. S. Hutchison*!, E. B. Kegley!, J. K. Apple!,
T. J. Wistuba?, and D. C. Rule3, ! University of Arkansas, Fayetteville,
2Morehead State University, Morehead, KY, 3 University of Wyoming,
Laramie.

Poultry fat has become a more economical source of energy than by-
products currently used. Therefore, this study was conducted to de-
termine the effects of dietary fat source (poultry fat or beef tallow) in
finishing diets for cattle on the fatty acid composition of beef. Sixty
Angus crossbred steers (410.8 kg initial BW) were stratified by source,
blocked by weight, and assigned within block to 15 pens (4 steers/pen).
Pens were then assigned randomly within blocks to one of three dietary
treatments consisting of: 1) a corn-soybean meal control diet devoid
of supplemental fat (Ctrl); 2) the control diet formulated with 4% tal-
low (TAL); or 3) the control diet formulated with 4% poultry fat (PF).
Cattle were fed for 112-d and harvested at a commercial beef packing
plant. Wholesale ribs were collected during carcass fabrication (357.7,
357.3, and 369.5 kg for carcasses of Ctrl, TAL, and PF-fed cattle, re-
spectively), and samples of subcutaneous fat and LM were analyzed for
fatty acid composition (reported as mg/g wet tissue). In the LM, to-
tal saturated fats (14:0, 15:0, 16:0, and 18:0) were similar (P > 0.10)
among diets. Furthermore, total monounsaturated fatty acids (MUFA)
were not (P > 0.10) affected by finishing diets. The LM from the steers
fed PF had increased (P < 0.05) 18:2 and total PUFA than the LM of
the steers fed Ctrl or TAL-diets. Conversely, the LM of TAL-steers had
lower (P < 0.05) concentrations of 20:3 than Ctrl or PF-fed steers. The
only changes detected in subcutaneous fat were steers that consumed
the Ctrl-diet had the highest (P < 0.05), and PF-fed steers had the
lowest (P < 0.05), 17:0 concentrations. Furthermore, subcutaneous fat
from TAL-fed steers had lower (P < 0.05) conjugated linoleic acid con-
centrations than fat from controls and PF steers; however, diet did not
(P > 0.10) affect total saturated, MUFA, PUFA, omega-6, or trans fatty
acids. Feeding finishing steers diets formulated with poultry fat did not
negatively impact the fatty acid composition of subcutaneous fat or the
LM, and may serve as an alternative to beef tallow as a source of energy
for cattle finishing diets.

Key Words: Beef Tallow, Poultry Fat, Fatty Acids

M76 Comparison of beef tallow versus poultry fat
in the finishing diets of steers on beef quality during re-
tail display. S. Hutchison*!, J. K. Apple!, E. B. Kegley!, and T.
J. Wistuba?, 1University of Arkansas, Fayetteville, 2Morehead State
University, Morehead, KY.

The current study was conducted to determine the effects of dietary fat
source (poultry fat or beef tallow) in finishing diets of cattle on beef
quality traits during 7 d of simulated retail display. Sixty Angus cross-
bred steers (410.8 kg initial BW) were stratified by fat source, blocked by
weight, and assigned to 15 pens (4 steers/pen). Pens were then assigned
randomly within blocks to one of three dietary treatments consisting of:
1) a corn-soybean meal control diet devoid of supplemental fat (Ctrl);
2) the control diet formulated with 4% tallow (TAL); or 3) the control
diet formulated with 4% poultry fat (PF). Cattle were fed for 112-d and
harvested at a commercial beef packing plant. Wholesale, bone-in ribs
were collected during carcass fabrication, and 2.54-cm thick, boneless
LM steaks were cut, weighed, placed on foam trays with an absorbent
pad, and overwrapped with PVC film for display (deluxe warm white

light; 1600 1x) in chest-type display cases (3°C). On d 0, 1, 3, 5, and
7 of display, a three-person panel scored steak discoloration (1 = total
discoloration to 7 = no discoloration), and instrumental color (L*, a*,
and b* values) was measured and used to calculate hue angle, chroma,
and delta E (measure of total color change from d-0) values. Thiobarbi-
turic acid reactive substances (TBARS) of steaks were measured on d 0
and 7 of display. Beef became lighter (higher L* value; P < 0.01), and
less red (lower a* value; P < 0.001) and yellow (lower b* value; P <
0.001) during the 7 d of retail display. The LM from Ctrl-steers tended
to be lighter (higher L* value; P < 0.10); however, there were no (P >
0.10) diet effects on a*, b*, hue angle, chroma, delta E, or discoloration
scores. Even though TBARS concentrations were numerically higher in
the LM of steers consuming diets formulated with fat (0.54, 0.53, and
0.34 mg/kg for PF, TAL, and Ctrl, respectively), diet had no (P > 0.10)
appreciable effect on the development of oxidative rancidity. Results in-
dicated that replacing beef tallow with a more economical energy source,
poultry fat, in cattle finishing diets had no detrimental effects on beef
quality during retail display.

Key Words: Dietary Fat, Beef Quality, Retail Display

M77  Glycolytic intermediates in muscle and adi-
pose tissue of cattle fed different sources and amount of
energy. R. D. Rhoades*, J. T. Vasconcelos, D. K. Lunt, J. E. Sawyer,
K. Y. Chung, and S. B. Smith, Department of Animal Science, Texas
A&M University, College Station.

Seven Angus and eight Wagyu steers (BW = 208 and 172 kg) were
used to evaluate energy source effects on glycolytic intermediates within
muscle and adipose tissue. Steers were blocked by breed and fed a corn-
based diet for 244 d (total energy: 3207 Mcal/kg) or a hay diet for 362
d (total energy: 6293 Mcal/kg). Corn-based diet was fed for 1.3 kg/d
gain. Hay-fed steers were fed to the same carcass endpoint. Carcass ad-
justed fat thickness (AFT), marbling score, postmortem plasma, muscle,
subcutaneous, and intramuscular adipose tissues were collected. Data
were analyzed as a complete block design. Plasma glucose (umol/ml)
was numerically greater (P=0.06) in corn-fed (3.774 0.06) vs. hay-fed
(2.88 £ 0.05) steers. Glucose (umol/g) in muscle was greater (P=0.04)
in hay-fed steers (4.68 £ 0.07 vs. 3.07 £ 0.08). Muscle glucose-6-
phosphate (G6P), and fructose-6-phosphate (F6P; pumol/g) were simi-
lar (P=0.10) among treatments. Glucose (P=0.13), G6P (P=0.34), and
F6P (P=0.22) concentrations in subcutaneous adipose were also similar.
Glucose and F6P concentrations in intramuscular adipose were 2-fold
and 10-fold higher, respectively, than observed in subcutaneous depots,
but were similar (P>0.6) for corn-fed and hay-fed steers. G6P was nu-
merically greater in hay-fed (0.186 £ 0.008) vs. corn-fed steers (0.084
+ 0.009; P=0.08). Steers were fed to a common AFT (0.47 cm). Mean
marbling score in corn-fed steers (710 + 78) was numerically greater
than in hay-fed steers (564 + 72) although statistical separation was
not achieved (P=0.4). Plasma glucose indicates greater glucose pool
size in corn-fed steers; greater concentrations of glucose and interme-
diaries in muscle of hay-fed steers may reflect decreased pathway flux.
Correlations between marbling score and intramuscular adipose glucose
concentration were -0.6 (P=0.18) for corn-fed steers and 0.7 (P=0.04) for
hay-fed steers, supporting the concept that corn-based diets promoted
provision and utilization of glucose for accretion of intramuscular fat
relative to hay-based diets. Manipulation of glucose disposal rate in
finishing steers may improve carcass quality grade.

Key Words: Glucose, Marbling, Energy

Nonruminant Nutrition: Weanling Pig - Vitamin & Mineral

M78 Is vitamin B6 a modulator of the effect of
supplementary tryptophan on tryptophan metabolism and
growth responses in weanling pigs? J. J. Matte*!, N. LeFloc'h?,
C. Relandeau3, L. Le Bellego3, A. Giguérel, and M. Lessard!,
L Agriculture and Agri-Food Canada, Lennoxville, Qc, Canada, 2 Institut
National de la Recherche Agronomique, St-Gilles, France, 3 Ajinomoto
Eurolysine S.A.S., Paris, France.

The present experiment aimed to determine if tryptophan (Trp)
metabolism and the eventual growth response to dietary supplement
of Trp is modulated by the dietary supply of pyridoxine (B6). Early-
weaned piglets (n = 544) (BW: 5.96 £ 0.14 kg) were grouped in 32 pens
(n = 32) of 17 animals and distributed by initial weight ranges in four

factorial treatments (n = 8 pens in each): two dietary additions of B6
[0 (B6-) vs. 5 ppm (B6+)] and two dietary additions of synthetic Trp
[0 (Trp-) vs. 0.05 % (Trp+) for a Trp/Lys ratio of 0.174 vs. 0.204,
respectively]. Growth performance was recorded every week from 2 to
9 wk of age. Blood samples were taken from 64 piglets, two from each
pen, before initiation of treatments and at 4, 6 and 8 wk of age. No
treatment effect (P > 0.19) was observed on overall ADFI (679 £+ 7
g), ADG (454 £ 4 g), or feed conversion (1.50 £+ 0.01), although the
B6+Trp+ piglets had the highest ADG and feed conversion during the
last week of experiment (B6 x Trp x Age linear, P < 0.02). Pyridoxal
in red blood cells was 19% lower in B6- (2.8 & 0.1 pM) than in B6+
piglets (3.3 & 0.1 uM; B6 x Age quadratic, P < 0.01). Initial values
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(33.1 £ 1.5 uM) of plasma Trp declined (P < 0.01) with age but the
effect tended to be more pronounced (B6 x Age linear, P < 0.08) in B6-
than in B6+4 piglets; values at 8 wk of age were 22.6 + 1.7 vs 26.7 + 1.4
nM, respectively. Initial values (1.48 £ 0.09 pM) of plasma kynurenin,
an intermediate metabolite of Trp oxidation, decreased with age but
were higher, at 4 and 6 wk of age, in Trp+ than in Trp- piglets (Trp x
Age quadratic, P < 0.01); this effect faded (1.21 £ 0.07 uM) at 8 wk
of age. It seems that, although stimulated by dietary Trp at 4 and 6
wk of age, Trp oxidation would not be altered at 8 wk of age in spite
of the B6 x Trp effect. This apparent sparing effect of B6 on Trp sta-
tus could originate from the small intestine microflora since bacterial
synthesis of Trp is B6-dependent. Those late (8 wk of age) metabolic
and growth performance effects merit further investigation especially for
their eventual carry over impact shortly after the nursery period.

Key Words: Tryptophan, Pyridoxine, Piglets

M79 Vitamin C and fp-carotene in weanling pig di-
ets.. D. M. Fernandez*! and J. A. Cuaron2, ! Universidad Nacional
Autonoma de Mexico Mexico City, ?Instituto Nacional de Investiga-
ciones Forestales, Agricolas y Pecuarias Queretaro, MX.

Two experiments were conducted to evaluate productive performance
of lightweight pigs at weaning in response to vitamin C and [3-carotene
supplementation at 150 and 350 mg/kg of diet, respectively, on both a
commercial farm (Trial 1) and an experimental farm (Trial 2). Supple-
mentary energy source used in each experiment was oxidized canola oil
in Trial 1 and oxidized tallow in Trial 2. In Trial 1, piglets were weaned
at 22.08 £ 1.66 days of age and 5.47 + 1.18 kg. In Trial 2 animals were
weaned at 21.5 + 0.85 days of age, weighing 5.79 £ 1.12 kg. Vitamins
were added from a corrected standard commercial premix. Both trials
were conducted as a randomized complete block design in a factorial ar-
rangement (2 vitamin C 2 [-carotene levels) and the treatments were:
1) Vitamin C, 0 and (3-carotene, 0 mg/kg of diet (T1); 2) Vitamin C,
150 and S3-carotene, 0 mg/kg (T2); 3) Vitamin C, 0 and B-carotene, 350
mg/kg of diet (T3); 4) Vitamin C, 150 and S-carotene 350 mg/kg (T4).
In Trial 1, there were no differences (P > .13) in ADFI, ADG and feed
efficiency (FE). In Trial 2, after 20-d, a Vitamin C by S-carotene inter-
action in ADFI was observed (P < .03). ADFI was greater for T1 and
T4 compared to T2 and T3 (.292 and .287 vs .251 and .259). The ADG
and FE were not affected. It is concluded that antioxidant capacity of
the diet provided by standard levels of Vitamin E, Se and chemical an-
tioxidants (BHT) is sufficient to overcome oxidative stress imposed on
lightweight pigs at weaning.

Key Words: Weanling Pigs, Vitamin C, Beta-Carotene

M80 Ontogeny of mitochondrial carnitine palmi-
toyltransferase I in porcine liver and skeletal muscle. P.
Lyvers Peffer*l, X. Lin!, L. Averette Gatlin!, J. Woodworth?, and J.
Odlel, 1 North Carolina State University, Raleigh, 2Lonza, Inc., Fair-
lawn, NJ.

Molecular evaluation of carnitine status can be made by comparing tis-
sue carnitine concentrations with the carnitine-Ky; of carnitine palmi-
toyltransferase I (CPT I). Therefore, a study was conducted to assess
hepatic and muscle mitochondrial CPT I kinetics in pigs during different
stages of development. Mitochondria were isolated from liver and semi-
tendinosus muscle from suckling, 24-h-old and fed 5-wk-old (2 wk post-
weaning) pigs. Activity of CPT I was determined via radioenzymatic
analysis, and the Vmax and apparent Ky for carnitine were estimated.
Activity (Vmax) in skeletal muscle increased between 24 h and 5 wk
of age, signifying developmental induction, but no change in Vmax was
detected in hepatic tissue. Despite increased CPT I activity of skeletal
muscle, differences in the Ky for carnitine were not detected for either
tissue examined. The ontogenic induction of skeletal muscle CPT I may
be necessitated by contracting muscle preferentially oxidizing fatty acids
as their primary fuel.

Carnitine palmitoyltransferase I kinetic constants (Vmax and apparent
Ky ) measured in mitochondria from hepatic and muscle tissue of pigs?

AGE
24h (n=5) 5wk (n=4)

Vmax, pmol/(hg mitochondrial protein)

Liver 25.1 £ 4.4 30.3 £ 4.9
Skeletal Muscle® 25.8 + 4.0 44.9 + 4.5
K for carnitine, pmol/L

Liver 254 + 36 301 + 40
Skeletal Muscle 350 £ 80 495 £+ 90

1Values are means + SE; *Age effect, P < 0.05.

Key Words: Carnitine Palmitoyltransferase, Ontogeny, Pigs

M81 Determination of true digestible calcium and
phosphorus requirements in weaned pigs. M. Fan*!, Y. Shen!,
T. Archbold!, A. Holt!, and Y. Yin2, 1 University of Guelph, Guelph,
Ontario, Canada, 2 The Chinese Academy of Sciences, China.

This study was conducted to determine true digestible calcium (Ca) and
phosphorus (P) requirements in weaned pigs. Thirty-six Yorkshire pigs
(18 barrows and 18 gilts), initial and final BW of 10 and 18 kg, were
fed six experimental diets for six periods according to a completely ran-
domized block design. The six diets were corn and soybean meal-based,
and formulated to contain six levels of total Ca at 0.49, 0.58, 0.67, 0.74,
0.83, and 0.92%, respectively, and total P at 0.42, 0.50, 0.58, 0.64, 0.72,
and 0.80%, respectively, through supplementing limestone and dicalcium
phosphate. Diet 1 was the control diet and contained 0.49% total Ca
and 0.42% total P corresponding to 0.40% true digestible Ca and 0.21%
true digestible P without supplemental P but with limestone supplemen-
tation. Each experimental period lasted 25 d with 20-d adaptation and
4-d collection of total urine excretion and fecal samples. BW gain and
feed intake were recorded. Graded levels of Ca and P did not affect (P
> 0.05) feed intake, weight gain, and feed conversion. Supplementation
of P did not improve (P > 0.05) P retention, whereas Ca supplemen-
tation increased (P < 0.05) Ca retention. Diet 1, with total Ca and P
contents below the NRC (1998) recommendations, was associated with
the minimal levels of total manure Ca and P excretion. In conclusion,
the current NRC (1998) recommendations of Ca and P requirements
for weaned pigs are likely overestimated, therefore resulting in excessive
manure Ca and P excretion.

Key Words: Calcium and Phosphorus, Requirements, Weaned Pigs

M82 Diet buffer capacity and mineral sources al-
ter growth and Salmonella prevalence in nursery pigs. P.
Bahnson, M. E. Glenn, and T. D. Crenshaw*, University of Wisconsin,
Madison.

Diet buffer capacity and organic acids are potential substitutes for sub-
therapeutic antibiotics in nursery pigs. Coliforms and clostridia, but not
lactobacillus, were reduced in ingesta from nursery pigs fed diets with
low buffering capacity (LB) vs. high buffering capacity (HB), organic
acids, or antibiotics. The LB diets involved shifts in sources and levels
of minerals, but LB and HB diets were based on plant protein (Pln) in-
gredients. Whether shifts in microflora were related to minerals or Pln
ingredients was not distinguished. This trial involved pigs fed complex
diets (Cmx) which included whey, lactose, porcine plasma protein and
blood cells, or Pln diets used earlier. Diets included: 1) Cmx + car-
badox, 2) Cmx + citric acid, 3) Cmx + HB, 4) Cmx + LB, 5) Pln +
HB, 6) Pln + LB. No antibiotics were added to diets 2-6. In LB diets
sources (tricalcium phosphate and calcium sulfate) and levels (0.80 %
Ca and 0.80 % P, diets 1, 3, and 5; 0.55 % Ca and 0.65 % P, diets 2, 4,
and 6) were altered. Ninety-six pigs (PIC Cambrough X Line 19) were
weaned (3 wk) and randomly allotted to diets for 31 d (P1, 14 d; P2, 17
d). In P1, pigs fed Cmx + carbadox and Cmx + LB gained faster (P <
0.01) than those fed other diets over both P1 and P2. Pigs fed Pln diets
gained less (P < 0.01) than pigs fed Cmx diets during P1, but not P2, or
the entire 31 d. On d 0, 41% of pigs were Salmonella positive. Pigs fed
the Cmx + LB diet had the highest prevalence on d 7, but prevalence
was also higher on d 0 (P < 0.01). Salmonella prevalence apparently
did not compromise growth. Feeding LB diets improved growth to levels
equal to pigs fed carbadox.
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Cmx

+ + Citric Pln
Trait Period Carbadox acid +HB + LB + HB + LB SEM
Gain, kg/d
0-142b¢ 0.098 0.073  0.062 0.117 0.048 0.016 0.011
14-312P 0.443 0.394 0.353 0.426 0.402 0.384 0.023
0-312P 0.288 0.249 0.222 0.287 0.242 0.218 0.017
Salmonella prevalence,
ob 38 31 31 69 25 50 12
4 44 50 56 63 50 69 14
7° 25 44 31 75 50 31 12
31 19 31 19 31 25 0 11

?Difference 4+ Carbadox vs. others (P < 0.05);
bCmx + HB vs. Cmx + LB differs (P < 0.05);
°Cmx + HB, + LB differs from Pln + HB, + LB (P < 0.05).

Key Words: Antibiotics, Minerals, Salmonella

M83  Effect of supplementing zinc oxide and biotin
with or without carbadox on nursery pig growth per-
formance. H.D. Wilt¥ and M.S. Carlson, University of Missouri,
Columbia.

A 28-d nursery experiment was conducted to evaluate the effects of sup-
plementing zinc oxide (ZnO) and biotin with or without a feed-grade
antibiotic (carbadox) on nursery pig performance, as well as plasma and
fecal Zn concentrations. One hundred ninety-two crossbred pigs (5.94
+ 0.03 kg; 20 d of age) were weaned and allotted to one of eight treat-
ments based on weight, sex, and ancestry in a randomized complete
block design (3 pigs/pen and 8 reps). Phase 1 (d 1 to 14) and Phase
2 (d 15 to 28) nursery diets were fed in meal form. Fecal samples were
collected weekly and pigs were bled on d 1, 14, and 28 to measure Zn
concentrations. Phase 1 and Phase 2 diets utilized 8 dietary treatments
in a 2 x 2 x 2 factorial design: (1) Basal diet contained 135 ppm Zn
as ZnSOy4 and no supplemental d-biotin, (2) Basal + 25 g/T carbadox,
(3) Basal + 3,000 ppm Zn as ZnO, (4) Basal + 3,000 ppm Zn as ZnO
+ 25 g/ T carbadox, (5) Basal + 440 ppb biotin, (6) Basal + 440 ppb
biotin + 25 g/T carbadox, (7) Basal + 3,000 ppm Zn as ZnO + 440 ppb
biotin, and (8) Basal + 3,000 ppm Zn as ZnO + 440 ppb biotin + 25
g/ T carbadox. Dietary treatments had no effect (P > 0.05) on growth
performance during wk 1 or Phase 2. During wk 2, Phase 1 and overall,
pigs fed either 3,000 ppm Zn as ZnO or 440 ppb biotin independently or
in combination with or without carbadox had greater ADG (P < 0.05)
than the pigs fed the basal diet. However, the greatest overall ADG (P
< 0.05) was observed in pigs fed 440 ppb biotin with or without ZnO
and carbadox. During wk 3 and Phase 2, pigs fed 440 ppb biotin with or
without ZnO and carbadox had greater ADFI (P < 0.05) than the pigs
fed the basal diet. Overall, Gain/Feed improved (P < 0.05) when pigs
fed either the 3,000 ppm Zn as ZnO or 440 ppb biotin independently or
in combination with carbadox. Plasma and fecal Zn concentrations were
higher (P < 0.05) for pigs fed the 3,000 ppm Zn as ZnO compared to
pigs fed the other dietary treatments. These results indicate that feed-
ing nursery pigs either 440 ppb biotin or 3,000 ppm Zn as ZnO improve
growth performance with or without carbadox.

Key Words: Biotin, Nursery pigs, Zinc

M84 Impact of feeding herbal extracts and addi-
tional copper plus zinc on growth performance and im-
mune function of newly weaned piglets. H. Namkung* and C.
F. M. de Lange, Department of Animal and Poultry Science, University
of Guelph, Guelph, Ontario, Canada.

The effect of feeding herbal extracts or additional copper plus zinc to
newly weaned piglets on growth performance, gut morphology, and im-
mune system stimulation were investigated. One hundred eighty piglets

(16-19 days of age) were randomly assigned to one of five treatments:
non-medicated control (CO), medicated (44 ppm Lincomycin; CO+),
herbal extract product (essential oils and spice extracts; Phodé, Albi,
France) at diet levels of 0.3 and 0.15% (HEh) or 0.2 and 0.1% (HEI) for
phase I and II, respectively, and 160 and 150 ppm of additional copper
plus zinc (from copper sulfate and zinc oxide; Cu/Zn). Phase I diets
(20.5% CP) were fed for the first three weeks post-weaning and Phase II
diets (19.6% CP) thereafter. During phase II, weight gain was highest
(P < 0.01) for pigs on Cu/Zn, lowest (P < 0.01) for CO and inter-
mediate for the other treatments. Over the 7-wk period, there were no
differences (P > 0.01) in weight gain among pigs on HEh, HEl and CO+
(442, 418 and 431 g/d, respectively), while it was highest for Cu/Zn (481
g/d) and lowest for CO (351 g/d; SEM, 18). Gain:feed and fecal con-
sistency scores were not different among treatments (P > 0.05). There
were no differences (P > 0.05) in morphology of intestine of pigs among
treatment, although full and empty weights of total gut, small intestine,
and cecum were numerically lower in the pigs on HEh and Cu/Zn and
the numbers of goblet cells tended to be increased in villi and decreased
in crypt in intestines of pigs fed HEh and HEL Counts of white blood
cells and neutrophils were higher (P < 0.01) in pigs on d 14 thanond 7
post-weaning. Lymphocyte count was lower (P < 0.05) in pigs on HEI
compared to other treatments. Plasma concentrations of IgG on d 14
tended to be lower (P < 0.10) in pigs on HEl, HEh, Cu/Zn, CO+ than
on CO. These results suggest that the herbal extract product could be
used as an alternative to in-feed antibiotics.

Key Words: Piglets, Herbal Extract, Growth Promotion

M85 The role of high dietary zinc oxide in chole-
cystokinin and insulin-like growth factor I secretion and
growth in weaned pigs. D. Li* and J. Yin, Ministry of Agricul-
ture Feed Industry Center,China Agricultural University, Yuanminyuan,
Beijing.

In this study, the mechanism through which high levels of dietary zinc
oxide (ZnO) stimulate pig growth was investigated. Thirty-six, 28-d old
weaned male pigs (initial BW, 7.5 £+ 0.5 kg) were randomly assigned
to one of two treatments, with 6 pens per treatment and 3 pigs per
pen for the 4-wk experiment. The pigs were fed a corn-soybean meal
basal diet (20% CP) either supplemented or unsupplemented with 2,000
mg/kg zinc as ZnO. Blood samples (n = 10/treatment) were collected
from anterior vena cava, and RNA samples (n = 6) were extracted from
the duodenum and the liver. Real time fluorescence quantitative PCR
was used to evaluate hormone gene expression of cholecystokinin (CCK),
growth hormone receptor (GHR) mRNA, and insulin-like growth factor
I (IGF-1) at the transcription level. The results indicated that ADG
was improved by zinc supplementation from 0-2 wk (P < 0.02) and 0-4
wk (P < 0.03) with an improvement in feed conversion from 0-2 wk (P
< 0.01). Dietary supplementation of ZnO increased the levels of plasma
CCK (5.11 vs 3.07 pmol/L, P < 0.01) and serum IGF-1 (386.11 vs 227.42
ng/ml; P < 0.03). No changes were detected in other gut-brain peptide
concentrations including insulin, gastrin, somatostatin (SS) or growth
hormone (GH). In the duodenum, the abundance of CCK mRNA and
pregastrin mRNA were 2.54 times (P < 0.01) and 1.97 times (P < 0.01)
greater in pigs receiving the diet containing ZnO. In the liver, levels of
IGF-1 mRNA and GHR mRNA were increased [4.74 vs 0.23 (P < 0.001)
and 16.02 vs 6.28 (P < 0.02), respectively] by ZnO supplementation. No
differences in the level of duodenum IGF-1 mRNA were detected (P >
0.10). In conclusion, results indicate that supplementation of pharma-
cological level of zinc oxide used in this study may enhance plasma CCK
content at the level of mRNA transcription, and further upregulate the
liver GHR mRNA and IGF-1 mRNA abundance and raise plasma IGF-
1 levels. This may help explain the mechanism through which piglet
growth is stimulated by zinc oxide.

Key Words: Pig, Zinc Oxide, Gene Expression
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M86  The interaction between cereal source and lac-
tose level on piglet growth performance post weaning. J.
M. O’ Connell*, J. J. Callan, and J. V. O’ Doherty, Department of
Animal Science and Production, University College, Dublin, Ireland.

Both barley and wheat contain anti-nutritive factors such as -glucans
and xylans, respectively. However, (3-glucans have been shown to pro-
mote lactic acid bacteria in the large intestine and this would be very
beneficial in the absence of in-feed antimicrobial growth promoter. A 2
x 2 factorial was used to investigate the interaction between cereal type
(wheat vs. barley) and lactose inclusion (108 vs. 216 g/kg) on piglet
performance post weaning. Two hundred weaned piglets (24 d of age;
6.0 kg weight) were blocked on the basis of weight and were assigned to
one of four treatments. The treatments were as follows: (1) 150 g/kg
lactofeed 70 (LF70; 840 g whey permeate and 160 g soybean meal/kg;
Volac Feeds Ltd, U.K.) and barley, (2) 150 g/kg LF70 and wheat, (3)
300 g/kg LF70 and barley, and (4) 300 g/kg LF70 and wheat. The diets
were formulated to have identical digestible energy (3.82 Mcal/kg) and
total lysine (16 g/kg). The pigs were offered the diets ad libitum for 33
d post weaning. Pigs offered 300 g/kg LF70 had a higher ADFI than
the pigs offered 150 g/kg LF70 in the diet (0.489 vs. 0.424 kg/d; SEM,
0.014; P < 0.01). The inclusion of 300 g/kg LF70 resulted in a deteri-
oration in food conversion ratio (FCR; 1.29 vs. 1.15 kg/kg; SEM, 0.05;
P < 0.05) compared to the 150 g/kg LF70 inclusions. Cereal source
had no effect on ADFI or FCR. There was a significant interaction (P
< 0.05) between cereal source and lactose levels in ADG and final live
weight. In wheat-based diets, the inclusion of 300 g/kg LF70 increased
ADG and final live weight compared to 150 g/kg inclusions. However,
in barley-based diets, the inclusion of 300 g/kg LF70 had no effect on
ADG or final live weight. In conclusion, the inclusion of 300 g/kg LF70
increased ADFI compared to 150 g/kg LF70. However, higher lactose
inclusion is more beneficial in wheat-based diets than in barley-based
diets.

Key Words: Pigs, Lactose, Cereal

M87 Performance and nutrient digestibility of low
tannin sorghum fed to pigs from 10 to 30 kg. E. T. Fialho*,
P. B. Rodrigues, J. A. F. Lima, H. O. Silva, and V. Oliveira, University
Federal of Lavras - UFLA- BRAZIL.

Two experiments were conducted to determine the effect of corn substi-
tution by low tannin (LT) sorghum on pig performance from 10 to 30
kg BW. In a metabolism assay, nitrogen retention, digestibility of CP
(DCCP), DE and ME of diets with sorghum substitution at 0, 33, 66
and 100% for corn. The metabolism assay was carried out in two peri-
ods by using 24 pigs (Landrace x Large White; 12.5 + 0.7 kg BW). A 7
d period for adaptation and 5 d period for total collection of feces and
urine with ferric oxide (2%) as the indigestible marker was used. In the
performance assay, 96 pigs (Landrace x Large White; 9.4 £ 0.86 kg BW)
weaned at 35 days were assigned to six replicates of the same four treat-
ments as described for the metabolism assay. The experimental period
was 30 days. The data revealed no effects (P>0.10) over all treatments
tested for nitrogen retention (21.20% for the diet with 100% corn as
the cereal vs 19.07% for diet with 100% sorghum as the cereal), DCCP
(85.00% for diet with 100% corn vs 85.80% for diet with 100% sorghum),
DE (3821 Kcal/kg DM for diet with 100% corn vs 3793 Kcal/kg DM for
diet with 100% sorghum) and ME (3619 Kcal/kg DM for diet with 100%
corn vs 3670 Kcal/kg DM for diet with 100% sorghum). The data of feed
intake (1.21 kg/d for 100% corn vs 1.25 kg/d for 100% sorghum) , ADG
(0.648 kg for 100% corn vs 0.620 for 100% sorghum) and feed:gain (1.86
for 100% corn vs 2.02 for 100% sorghum) also revealed no differences
(P>0.10) among all diets tested. Corn can be replaced by LT-sorghum
up to level of 100% in pig diets from 10 to 30 kg BW with no influence
on nutrient digestibility or pig performance.

Key Words: Pigs, Sorghum, Performance

M88  Effect of different sources and levels of lipids
on the performance of pigs postweaning. M. E. Pimenta2, J. A.
Lima*!, E. T. Fialho!, P. Logato!, and L. D. Murgas!, 1 University Fed-
eral of Lavras - UFLA-Brazil, 2Universidade de Alfenas- UNIFENAS-
Brazil.

A total of 144 crossbred piglets (72 barrows and 72 gilts; initial BW 6.90
+ 1.32 kg) were utilized at 28 days of age to determine the effect of the
addition of two sources of lipids (soybean oil and coconut oil) at different
levels (2, 4, 6 and 8%) on postweaning performance. A 2 x 4 factorial
arrangement of treatments (sources and levels of oils) plus an additional
treatment (control diet without lipids addition). The experimental diets
were isocaloric, isoprotein and isolysine, formulated based on corn, soy-
bean meal, skimmed milk powder and fish meal supplemented with min-
erals, vitamins and lysine. There were no interactions between sources
and levels of oil tested (P>0.05) for any of the performance parameters.
Also, no differences were shown (P>0.05) in the ADG or feed/gain of
pigs fed diets supplemented with soybean oil (ranging from 0.450 - 0.470
and 1 .42 1.65) or coconut oil (ranging from 0.400 - 0.486 and 1.57 to
1.64) at the different levels tested. Comparing the performance of pigs
fed diets with 2, 4, 6, 8% soybean oil and coconut oil with the control
diet (without lipid addition), it was observed higher (P<0.01) daily feed
intake and poorer (P<0.01) feed:gain when lipid was not added to the
diet. The addition of lipids in the postweaning diets is a viable option
due to better pig performance.

Key Words: Pigs, Coconut Oil, Soybean Oil

M89 Piglets at weaning or three weeks post-
weaning prefer rice to sorghum. D. Sola-Oriol!, E. Roura*?,
and D. Torrallardonal, 1IRTA, Centre de Mas Bové Apartat 415, Reus,
Spain, 2Lucta SA Montornés del Vallés, Barcelona, Spain.

Palatability of feed ingredients may affect voluntary feed intake partic-
ularly when sudden dietary changes such as occur after weaning. The
aim of the trial was to design an experimental model to establish feed
ingredient preferences. A double choice test was performed between
broken rice and sorghum at different inclusion levels in the diet (25, 50
and 100%) at two different piglet ages, 28 and 48 days (12 pens each).
For each age group the pigs were distributed into four blocks of initial
body weight. The diets were offered ad libitum, in mash form and feed
intake measured over an 8d period for the 25 and 50% inclusion levels
and over a 6d period for the 100% inclusion level. The preference of
sorghum relative to rice was calculated as the percentage contribution
of the sorghum diet to total feed intake. Preference values were analysed
as a complete block design with four blocks and six treatments (2 ages
by 3 levels of inclusion). Treatment effect comprised the components
age, inclusion level and their interaction. ANOVA was performed using
the GLM procedure of the statistical package SAS. The average pref-
erence for each of the treatments was compared to a neutral value of
50% using a Student’s t test. With the newly weaned pigs, the prefer-
ences for sorghum (relative to rice) at 25, 50 and 100% inclusions were
45.8, 22.7 and 27.3 % respectively. The adverse preference observed for
the 50% inclusion level was significantly different to the neutral value
(P<0.01). In the post-weaned pigs, the preferences for sorghum (rel-
ative to rice) at 25, 50 and 100% inclusions were 12.4, 19.7 and 29.9
% respectively. The preference values were significantly different to 50
(P<0.01) for the 25 and 50% inclusion levels. No statistically significant
effects were observed for animal age, inclusion level of the ingredients
or their interaction. In conclusion, pigs prefer rice to sorghum and this
preference is not dependent on animal age or the inclusion level in the
diet.

Key Words: Palatability, Rice, Sorghum

M90 Enzyme supplementation of piglets fed di-
ets containing barley, wheat, and corn. J. Sanchez!, A.
Fuentetaja2, J. C. Gonzélez!, J. Peinado®, and M. I. Gracia*!, 1 Imasde
Agropecuaria, S.L. Spain, 2 Copese, S.A. Spain.

A study evaluated the efficacy of a feed additive enzyme (Amylofeed, EC
No 34) containing 275 U/g of endo-1,3(4)-8-glucanase (EC 3.2.1.6), 400
U/g of endo-1-4-3-xylanase (EC 3.2.1.8), and 3,100 U/g of a-amylase
(EC 3.2.1.1) on performance of piglets from weaning at 28 d to 60 d of
age. Five hundred and twenty eight crossbred piglets (Duroc x Large
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WhitesxLandrace, half of each sex), weighing 7.36 + 1.29 kg, were allo-
cated randomly to 16 replicates of 33 piglets each. A completely random-
ized design was applied using two experimental treatments: 1) basal diet
(control), 2) basal diet with 500 mg enzyme/kg feed, the recommended
dose. The experimental design was applied in both the prestarter (28 to
44 d of age) and the starter (44 to 60 d of age) periods. Diets were based
on barley, wheat and corn, and had 2.4 Mcal NE/kg and 14.8 g/kg ly-
sine for prestarter, and 2.4 Mcal NE/kg and 13.3 g/kg lysine for starter.
Data were analyzed as a completely randomized design with dietary
treatment and sex as main effects and weaning weight as a covariate.
General performance in the post weaning period was good. There were
no significant differences between treatments with regard to feed con-
sumption, growth, mortality or piglet cleanliness. But, for the overall
period (28 to 60 d of age), piglets supplemented with the enzyme had
better feed conversion ratio than control animals (1.18 vs 1.32 g feed/g
gain; P=0.01). It was concluded that the addition of the enzyme to
piglet diets improved feed efficiency from weaning until 60 d of age.

Key Words: Glucanase, Xylanase, Amylase, Enzyme, Piglets

M91 Technical feasibility of processed corn and soy-
beans in diets of piglets from 21 to 56 days of age. P. A.
Castelo Branco, J. A. Lima, E. T. Fialho*, P. V. R. Logato, and R. T.
Freitas, University Federal of Lavras - UFLA-Brazil.

Two experiments were carried out to evaluate the use of two corn types
(common corn - C1 and prejellied flour of corn [higher temperature
starch extrusion] - C2) and two soybean types (soybean meal - S1 and
micronized soybean - S2) and their combinations in diets of post-weaning
pigs from 21-56 days. The performance, relative weight of the digestive
organs, and duodenum and jejunum villi height and crypt depth were
evaluated. A total of 112 pigs (56 barrows and 56 gilts; mean initial
BW of 7.2 + 0.8 kg) weaned at 21 days were utilized in a 2 x 2 facto-
rial design with seven replicates and four pigs per replicate pen. There
was no interaction among types of corn or soybean on the performance
(ADG, ADFI and feed conversion). The relative weight of the liver and
large intestine of piglets at 33 days of age was influenced (P<0.05) for
the two soybean types, being the highest for those fed soybean meal
and the smallest when the micronized soybean was utilized. The rela-
tive weight of the stomach was influenced by the two corn and soybean
types (P<0.05), being the highest weight observed for the Cl+S1 com-
bination (0.912 g ) and the lowest for the C2+S2 combination (0.744
g). The treatment mixtures of Cl+S2 (414.6) or C2+4S2 (428.7) shown
higher villi height and lower (122.2 and 152.6) crypt depths (P<0.05)
respectively. According to the results it is technically feasible to utilize
the pre-jellied flour of corn and the micronized soybean in diets since
they provide gut health improvements in piglets from 21 to 56 days old.
The economic viability should be considered at the current market feed
prices.

Key Words: Feeds, Performance, Soybean

M92  Efficacy of a vegetable-based peptide product
as a replacement for plasma protein in nursery pig diets. E.
A. Halbrook*!, C. V. Maxwelll, M. E. Davis!, Z. B. Johnson!, D. C.
Brown!, R. Dvorak?, and R. Musser3, 1University of Arkansas, Fayet-
teville, 2Alltech Inc., Nicholasville, KY, 3Hubbard Feeds, Mankato,
MN.

A total of 216 pigs were fed one of three dietary treatments to evaluate
the efficacy of feeding a vegetable-based peptide product (NuPro#8482)
as an alternative to plasma protein in nursery pig diets. Pigs were sorted
by weight, and divided into three weight blocks. Pigs within each block
were allotted into equal subgroups (six pigs/pen) with equal distribu-
tion of sex and litter. Four treatments were randomly assigned to pens
within each weight block (9 pens/treatment). Three dietary treatments
were fed from d 0 to 7 after weaning (Phase 1) and d 7 to 21 after
weaning (Phase 2) and were comprised of: 1) a basal diet consisting of
a complex nursery diet containing spray dried plasma protein devoid of
NuPro, 2) the basal diet with 50% of the plasma protein replaced by
NuPro, and 3) the basal diet with 100% of the plasma protein replaced
by NuPro. During Phase 3 (d 21 to 42 after weaning), a common diet
was fed to groups previously receiving treatments 1 and 2. One half of
the pigs previously fed treatment 3 (100% replacement level of NuPro)
were fed the common diet received by the treatment groups 1 and 2;
while the other half were fed a diet containing 1.3% NuPro during the
first week of Phase 3 (d 21 to 28), followed by the common diet for the

remainder of the phase (d 28 to 42). During Phases 1 and 2, no signifi-
cant differences were observed among the four dietary treatments with
regard to ADG, ADFI, or G:F, regardless of level of NuPro replacement
for plasma protein. During the first week of Phase 3, pigs previously
fed the basal diet containing plasma protein and fed NuPro at the 50%
replacement level tended to have lower (P = 0.07) ADFI than pigs pre-
viously fed NuPro at the 100% replacement level and pigs fed NuPro at
1.3% of the diet during the first week of Phase 3. This study indicates
that NuPro maybe used as an alternative to spray-dried plasma protein
in nursery pig diets without detrimental effects on growth performance.

Key Words: Growth, Protein, Swine

M93  Effect of reduced protein in weanling pig diets.
M. G. Zangeronimo, E. T. Fialho*, J. A. F. Lima, P. B. Rodrigues, and
L. D. S. Murgas, University Federal of Lavras-UFLA-BRAZIL.

In order to evaluate the effect of a reduction of the CP content in diets
of weaning piglets formulated on an ideal protein concept, a metabolism
assay (1), an organs characteristics weight (2) and a performance assay
(3) were conducted. In Assay 1, eight barrows (LD x LW; 12 4+ 2.4 kg
initial BW) were utilized to evaluate four treatments with pig as the
experimental unit. In Assay 2, 60 weanling pigs (8.6 + 0.8 kg initial
BW) were utilized with a factorial scheme of the 4 dietary treatments
and 3 slaughter periods resulting in five replications (each pig served as
an experimental unit). In Assay 3, a total of 60 weanling pigs (8.0 + 0.7
kg initial BW) were utilized to evaluate four dietary treatments; a total
of five replicate pens of three pigs each with pen as the experimental
unit resulted. For all assays the dietary treatments were formulated to
contain different levels of CP, being one control (21% CP, 3400 Kcal
DE/kg) diet and the others with reduced levels of CP (19.5; 18.0 and
16.5%) with all diets corrected by crystalline AA (lysine, methionine
and threonine) according to NRC (1998). The digestibility of dry mat-
ter (DDM); N retention (NR); liver, spleen and pancreas weight; the
duodenum villi height and crypt depth; pH of the stomach and cecum
contents; and pig performance were analyzed. It was found that the
treatments did not influence (P>0.05) any of the parameters studied,
except for the crypt depth in first week postweaning (P<0.05) for those
pigs fed diet with 18.0% CP. The ADG (kg) and feed conversion were
0.378and 1.90 for control (21% CP); 0.393 and 1.97 for the 19.5% CP;
0.452 and 1.88 for 18.0% CP and 0.420 and 1.83 for 16.5%CP, respec-
tively. In conclusion it is technically feasible to reduce the CP in the
diets for weaning pigs if the essential AA are kept at similar levels. The
environmental impact should be reduced by using lower levels of CP in
the diets.

Key Words: Performance, Environmental, Lysine

M94  Effects of feeding rice protein concentrate on
growth performance and ileal digestibility in early weaned
pigs. C. Byung-Jo*, Y. Jung-Ho, Y. Ji-Soon, C. Jae-Yong, K. Jae-
Kyoung, and L. Jayant, Kangwon National University, Chunchon, South
Korea.

These experiments were conducted to evaluate the feeding value of rice
protein concentrate (RPC) in weaning pigs. In Exp. 1, a 5-week feeding
trial was conducted with a total of 126 pigs (LYD; 21 d-old; 5.32 +
0.34 kg). Treatments were spray-dried plasma protein (SDPP; control),
soy protein concentrate (SPC) and RPC (Phase 1), and dried porcine
soluble (DPS; control), SPC and RPC (Phase 2). An ileal digestibility
trial was also conducted to compare digestibility of amino acids in the
tested protein sources. In Exp. 2, a total of 160 weaning pigs (LYD; 21
d-old; 5.65 + 0.35 kg) were used in a 5-week feeding trial to determine
the optimal inclusion level of SPC in the diet. Treatments were control
(9% SPC), and three levels of RPC instead of SPC in the diet (3, 6
and 9%). During Phase 1, pigs fed SDPP had better (P<0.05) ADG
and FCR (308 g, 1.29, respectively) compared to those fed SPC (263
g, 1.49) or RPC (266 g, 1.51), while there was no difference in ADFI
among treatments. During Phase 2, however, pigs fed DPS had lower
(P<0.05) ADG (350 g) than those fed SPC (436 g) or RPC (434 g).
The apparent ileal digestibilities of His, Lys, Phe, Thr, and Met were
not different among the tested protein sources. In Exp. 2, there were
no significant differences in ADG and FCR when SPC was substituted
with RPC up to 9% during the total period. In conclusion, based on our
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experimental results, RPC can replace SPC in the complex prestarter
diet.

Key Words: Rice Protein Concentrate, Soy Protein Concentrate, Growth

M95  Effect of RPC (rice protein concentration) as a
substitute for protein sources in weaning pigs. O. S. Kwon*!,
B. J. Min!, K. S. Son?, J. H. Cho', J. D. Kim?2, I. H. Kim!, S. H. Ahn3,
and H. S. Ahn3, 1 Dankook University, Cheonan, Korea, 2CJ Feed Co.
Ltd., Korea, 3EUNJIN International Co. Ltd., Korea.

A total of 120 pigs (LYD, 7.79 kg average initial BW) were used in a
28-d growth assay to determine the effect of RPC (Rice Protein Concen-
tration) as a substitute for protein sources on growth performance and
nutrient and amino acid digestibility in weaning pigs. Dietary treat-
ments (Trt) included: 1) A (basal diet; Control), 2) B (replaced pro-
tein source with 3% RPC), 3) C (replaced protein source with 4.5%
RPC) and 4) D (replaced protein source with 6% RPC). Through en-
tire experimental period, pigs fed diet containing 3% RPC tended to
have increased ADG compared to pigs fed diet containing 4.5% RPC
(P<0.05). However, there were no differences in ADFI and G/F among
the treatments(P>0.05). Although there was no difference in blood urea
nitrogen (BUN) among all treatments (P<0.05), pigs fed the basal diet
were numerically higher than other treatments. Nitrogen digestibility in
Trt D tended to be higher than Trts A and C (P<0.05). The apparent
digestibility of asparatic acid tended to be higher for Trt D compared to
other treatments (P<0.05). However, there were no differences in other
amino acids among the treatments (P>0.05). In conclusion, the results
obtained from this feeding trial suggest that dietary RPC for weaning
pigs can be utilized as a substitute for protein sources.

Key Words: Rice Protein Concentration, Digestibility, Pigs

M96 Influence of a soy protein hydrolysate on the
productive performance of early weaned pigs under an
enterotoxigenic E. coli (ETEC) colibacilosis or under a
healthy status. G. Ferrinit, E. Borda2, D. Martinez—Puig*2, E.
Garcia-Manzanillal, S. Martin-Orue!, and J. Perez!, ! Universitat Au-
tonoma de Barcelona Spain, 2BIOIBERICA Spain.

There are numerous reports that suggest an association between some
protein sources (as soya) and the incidence of diarrhea in early weaning
piglets. The mechanisms proposed are a likely hypersensitivity reaction,
and/or a disbiosis promoted by the fermentation of undigested carbohy-
drates or proteins. We studied the effect of three prestarter diets (CP
193 g/kg, Lys 13.7g/kg) on the productive results of 192 early weaned
(21d) piglets: 96 under an ETEC colibacilosis (Experiment 1) and 96
under a healthy status (Experiment 2). Diets contained soybean ingredi-
ents: SBM (extruded soybean meal 28.9 g/kg, and soybean meal, 107.8
g/kg), SPC (a soy protein concentrate, 92.3 g/kg), or SPH (a soy protein
hydrolysate, 100 g/kg). Chromium oxide was used as internal marker
for digestibility measurements. Animals were placed in 32 replicates (4
animals/replicate). During Experiment 1, an ETEC colibacilosis was
clinically diagnosed on d 6 after weaning. Although scours were evident
in all groups on d 7, most of the piglets fed SPH and SPC recovered
after antibiotic therapy on d 9, whereas those fed SBM continued hav-
ing severe diarrhea. Mortality was higher with SBM (18.7%), than SPC
(9.37%) and SPH (3.1%). In Experiment 2, a higher digestibility of OM
was found for the SPH (87.8%) than SPC (86.6%) and SBM (84.8%;
P<0.05). Nitrogen digestibility was also higher for SPH (83.4%) than
SPC (81.2%) and SBM (79.1%; P=0.11). During the second week after
weaning, the ADG of the pigs fed SPH (247 g/d) and SBM (244 g/d)
were higher (P<0.05) than that of the pigs fed SPC (228 g/d). The over-
all results suggest that the hydrolysis of soy protein improves the health
and productive performance of early-weaned piglets under healthy and
unhealthy environment conditions. In conclusion, SPH appears to be an
excellent protein source for the early-weaned pigs.

Key Words: Soybean, Protein, Piglets

M97  Liquid diets containing vegetable proteins ac-
celerate piglet growth above milk-protein-based diets. A.
Ebert!, A. S. Berman!, R. H. Harrell?2, S. G. Cornelius!, and J.
Odle*!, 1 North Carolina State University, Raleigh, 2Milk Specialties
Co, Dundee, IL.

Technologies to rear suckling piglets apart from the sow recently have
been implemented on large commercial farms, and success has been
measured in both accelerated growth and in reduced pre-weaning mor-
tality. However, diets formulated with cow-milk proteins can be cost-
prohibitive. This experiment compared the replacement of whey protein
(WHEY) with isolated soy protein (ISP), a hydrolyzed vegetable-protein
mixture (HYDROL) or the latter in 50% combination with whey protein
(WHEY/HYDROL) in liquid diets fed to neonatal pigs from two to 19 d
of age. Pigs were housed individually in an environmentally controlled
room and were offered the liquid diets ad libitum via a gravity-flow feed-
ing device. On d 19, pigs fed the vegetable-protein diets weighed 20%
more (8,179 + 211 g; P < 0.05) than pigs fed the WHEY diet (6,805 +
244 g). The ADG was 35% higher for pigs fed the HYDROL diet than for
pigs fed the WHEY diet, and ADFI was greater for WHEY/HYDROL
and HYDROL diets compared to the WHEY diet (P < 0.05). Overall,
pigs fed the HYDROL diet had a 16% higher G/F than pigs fed the
WHEY diet. Although the apparent ileal digestibilities of most amino
acids were 7-10% greater for the WHEY diet, digestible amino acid in-
takes were about 20% greater for HYDROL and ISP diets. Carcasses
of pigs fed the WHEY diet contained a higher percentage of fat and
ash and a lower percentage and accretion of protein. These results are
likely related to a poorer balance of amino acids (especially arginine)
in the WHEY diet. Leucine aminopeptidase activity in the distal small
intestine was up to 58% greater in pigs fed the WHEY /HYDROL diet
than in those fed the ISP diet. Similarly, villus height (P < 0.02) and
area (P < 0.006) along the small intestine were greater in pigs fed the
WHEY/HYDROL diet than in those fed ISP. Collectively, these data
support the conclusion that both the hydrolyzed vegetable protein and
isolated soy protein are good alternatives to whey protein in liquid diets
formulated for neonatal pigs and that an appropriate balance of amino
acids is more important than the source of protein per se.

Key Words: Protein, Liquid Feeding, Amino Acid Digestibility

M98 Interaction between threonine and avilamycin
on piglet growth performance post weaning. J. M. O’ Con-
nell*, J. J. Callan, and J. V. O’ Doherty, Department of Animal Science
and Production, University College, Dublin, Ireland.

The amino acid Threonine (Thr) is involved in the synthesis of intesti-
nal mucin, which plays a key role in the innate immune defence of the
mucosa. Synthesis and secretion of mucin is greatest when gut inflamma-
tion is high such as at weaning. The requirement for dietary threonine
may be increased in the absence of in-feed antimicrobial growth pro-
moters (AGP). A 3 x 2 factorial was used to investigate the interaction
between Thr level [55, 65 and 75% of lysine (lys)] and AGP (0 or 60
ppm avilamycin) on piglet performance post weaning. Three hundred
and sixty weaned piglets (24 d of age; 5.9 kg live weight) were blocked
on the basis of weight and were assigned to one of six treatments. The
treatments were as follows: (1) Thr:Lys ratio of 55% and avilamycin
(300 ppm Maxus, Elanco Animal Health Ltd., USA), (2) Thr:Lys ratio
of 55% and no avilamycin, (3) Thr:Lys ratio of 65% and avilamycin,
(4) Thr:Lys ratio of 65% and no avilamycin, (5) Thr:Lys ratio of 75%
and avilamycin, and (6) Thr:Lys ratio of 65% and no avilamycin. The
diets were formulated to have identical digestible energy (3.82 Mcal/kg)
and total lysine (16 g/kg). The pigs were offered the diets ad libitum
for 28 days post weaning. There was no interaction between Thr and
avilamycin (P > 0.05) in any variable measured. The inclusion of avil-
amycin in the diet had no effect on feed intake (FI; 0.546 vs. 0.552 kg/d;
SEM, 0.009), ADG (0.402 vs. 0.405 kg/d; SEM, 0.007), food conversion
ratio (FCR; 1.36 vs. 1.37 kg/kg; SEM, 0.02) or final liveweight (17.2 vs.
17.3 kg; SEM, 0.2). Thr:Lys ratio had no effect on FI (0.545 vs. 0.550
vs. 0.552 kg/d; SEM, 0.010), ADG (0.399 vs. 0.411 vs. 402 kg/d; SEM,
0.008), FCR (1.37 vs. 1.34 vs. 1.38 kg/kg; SEM, 0.02) or final liveweight
(17.1 vs. 17.5 vs. 17.2 kg; SEM, 0.3). In conclusion, optimum piglet
performance was obtained at a Thr:Lys ratio of 55% and there was no
advantage to avilamycin inclusion in the diet under current conditions.

Key Words: Pigs, Threonine, Avilamycin
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M99 Developmental regulation of fructose and
amino acid transporter gene expression in the small intes-
tine of pigs. X. Xiao*, E. A. Wong, and K. E. Webb, Jr., Department
of Animal and Poultry Sciences, Virginia Polytechnic Institute and State
University, Blacksburg.

To evaluate the developmental regulation of nutrient transporter gene
expression in the small intestine, piglets from each of seven sows were
killed at birth (d 0), during lactation (d 1, 3, 7, 14, and 21) and
post-weaning (d 22, 24, 28, and 35; weaned at d 21). Intestinal seg-
ments (duodenum, jejunum, and ileum) were collected for RNA isola-
tion. The abundance of mRNA was determined by Northern blotting us-
ing probes specific for transporters of fructose (GLUTS5), neutral amino
acids (LAT2) and cationic amino acids [b®T AT, ATB(0)]. During lacta-
tion, there was an interaction (P < 0.01) between time and segments for
abundance of GLUT5 mRNA. Abundance of GLUT5 mRNA generally
increased from d 1 to 7 and subsequently declined to d 14 in the je-
junum and ileum. In duodenal tissue, abundance decreased from d 0 to

Nonruminant Nutrition:

M100 Evaluation of organic acid blends and an-
tibiotics for promoting growth of young pigs. D. W.
Giesting*!1, M. J. Pettitt?, and E. Beltranena?:3, ! Cargill Animal Nu-
trition, Minnetonka, MN, 2 Prairie Swine Centre, Inc., Saskatoon, SK,
Canada, 3Provincial Department of Agriculture-Alberta, Edmonton,
AB, Canada.

Two, 5-wk, post-weaning growth experiments were conducted to eval-
uate the effects of blended organic acids (OA) alone or in combination
with antibiotics on young pig performance. In the initial study, two acid-
ifier blends were each included at 0.4% to starter diets alone, or in combi-
nation with LS20 antibiotic (22 mg/kg each lincomycin+spectinomycin).
In the first 2-wk phase, each additive treatment improved gain (ADG)
and feed conversion (F/G) v. negative controls (P<.05). ADG was 141,
178, 185, 187, 183 and 175 g/d for pigs fed the negative control (NEG),
OA Blend A, Blend B, LS20, Blend A+LS20 and Blend B+LS20, re-
spectively. F/G was improved (P<.05) for each of the OA, LS20 or
OA+LS20 treatments. F/G was 1.80, 1.49, 1.45, 1.50, 1.37 and 1.42, for
the treatments, ordered as above. Differences were not significant in the
subsequent 3-wk period (P>.10). In experiment 1, OA blends improved
performance similarly to L'S20. In the second experiment, pigs were fed
OAs (Blend C or Blend D), at 0.3% inclusion rate, ASP250 (110 mg/kg
each of chlortetracycline and sulfamethazine, 55 mg/kg penicillin) or
ASP250+Blend C. Pigs fed Blend C had 10% higher ADG (164 g/d)
v. negative controls (148) (P>.10); pigs fed Blend D gained 17% faster
(175) v. controls (P<.10). ASP250 improved ADG 33% (199) (P<.05).
ASP250+Blend C improved ADG 61% (238)(P<.05). F/G was 1.38,
1.29, 1.33, 1.27 and 1.16 for negative control, ASP250, Blend C, Blend
D and Blend C+ASP250, respectively. Only the combination of the OA
blend and antibiotic improved (P<.05) F/G significantly. In period 2,
gain was increased 6% by either blend (P<.10), 17% by ASP250 (P<.05)
and 20% by ASP250+Blend C (P<.05). In this study, the antibiotic pro-
duced a stronger response than the OA blends, but an additive benefit
was noted when the additives were used together. In these two experi-
ments, OA blends improved ADG and F/G and enhanced the effects of
antibiotics in promoting improved performance.

Key Words: Growth, Organic Acids, Antibiotics

M101 Interaction between lactose, avilamycin and
inulin on piglet growth performance and nutrient di-
gestibility post-weaning. K. M. Pierce*!, J. J. Callanl, P.
McCarthy?, and J. V. O’Doherty®, ! University College Dublin, Ireland,
2Volac International Ltd, UK.

One hundred and eighty piglets (24 d, 6.0 kg BW) were used to investi-
gate interactions between lactose, avilamycin and inulin on growth per-
formance and nutrient digestibility in post weaned piglets. The piglets
were blocked on the basis of live weight and within each block assigned to
one of six dietary treatments (6 pens/trt with 5 pigs/pen). The piglets
were offered diets containing either a low (175 g/kg) lactofeed (LF70;
860 g/kg whey permeate, 140 g/kg soy bean meal; Volac International,
UK) (LLF) or high (350 g/kg) LF70 (HLF) level with one of the fol-
lowing feed additives (FA) 1) 0 supplementation 2) 60 ppm avilamycin
(Maxus, Elanco Animal Health, USA) (M) or 3) 15 g/kg inulin (I) in a
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3 and then increased to d 21. Abundance of LAT2 mRNA declined (P <
0.001) linearly from d 0 to 21. The LAT2 mRNA was predominantly dis-
tributed in the ileum (P < 0.05). Abundance of b®TAT mRNA changed
quadratically (P < 0.001) from d 0 to 21. Abundance of b®TAT mRNA
was greater (P < 0.05) in the ileum and jejunum than the duodenum.
There was an interaction (P < 0.001) between time and segments in
abundance of ATB(0) mRNA. Abundance generally increased from d 0
to 21 in the duodenum and ileum with the change in the ileum being
greater. In the jejunum, abundance increased from d 0 to 7 and then
decreased to d 21. During post-weaning, mRNA abundance of all trans-
porters dramatically increased from d 21 to 22 or 24 and then rapidly
decreased to d 24 or 28. Subsequent changes varied with transporter
and intestinal segment. In conclusion, gene expression of these four nu-
trient transporters is not only differentially regulated by age but also
differentially distributed among intestinal segments.

Key Words: Pig, Intestine, Amino Acid Transporter

Weanling Pigs - Additives

3 x 2 factorial arrangement. The starter diets were fed for 21 days and
all diets contained chromic oxide at 150 ppm. There was an interaction
(P<0.05) between LF70 and FA in daily gain (ADG) between d 0-21.
The pigs receiving HLF had a higher overall ADG compared to pigs re-
ceiving LLF at 0 supplementation (368 vs 281 g/d). However, there was
no difference between the LLF and the HLF when the diets were sup-
plemented with either M or I. Inulin improved feed efficiency (P<0.05)
between d 0-7 compared to Maxus or 0 supplementation (1.69 vs 2.50
vs 2.35 SEM 0.250). There was an interaction between LF70 and FA in
fecal organic matter (OMD) and nitrogen (ND) digestibility (P<0.05).
The HLF and the HLF+M treatments improved OMD (89.02 and 89.32
%) compared to the LLF and LLF+M (87.44 and 87.61 %). However,
there was no difference between LLF and HLF when the diet was sup-
plemented with I (89.31 vs 88.49 % SEM 0.49). The HLF+I resulted in
a reduced (P<0.05) ND compared with the LLF+I. However, there was
no difference between the LLF and the HLF when the diets received 0
or M supplementation. In conclusion, HLF improved ADG compared to
LLF. Inulin inclusion improved FCR in the first week postweaning. The
inclusion of inulin improved the OMD of diets low in LF70.

Key Words: Pigs, Lactose, Inulin, Avilamycin

M102 Effects of probiotic supplementation on gut
histometry and fecal microflora in weaned pigs. V.
Bontempo*!, A. Di Giancamillo’, C. Domeneghini!, M. Faval, C.
Bersani!, R. Paratte!, E. Chevaux?, V. Dell'Orto!, and G. Savoinil,
1 Department of Veterinary Sciences and Technologies for Food Safety,
University of Milan, Italy, 2 lallemand Anial Nutrition, Blagnac, France.

Two hundred weanling piglets averaging 25 d of age and 5.0 £ 0.5 kg
initial BW were assigned to two dietary treatments to determine the
effects of supplementation with Pediococcus acidilactici on growth, gut
histometry and fecal microbiota. Piglets were fed one of two liquid di-
etary treatments for 42 d after weaning: 1) Control (C), and 2) Control
diet + P. acidilactici (1x10'° cfu/g) (P). Piglets were weighed and fecal
samples from 16 homogeneous piglets (8 per group) were collected at 0,
14 and 42 d. These piglets were sacrificed for histology and histometry
at the end of the experiment. No significant difference in growth was ob-
served within the groups. Diet affected gut histometry of the P animals:
histometrical analysis revealed an increase in villi height (C: 300 pm; P:
327 pm; SE: 7.52; P<.01) and crypt depth (C: 247 pm; P: 287 pm; SE:
10.31; P<.01) of the ileum, as well as in an increase of the cecum crypt
depth (C: 387 pum; P: 423 pm; SE: 13.07; P<.05). A thicker mucous gel
layer in the ileum of C piglets was also observed (C: 2.95 pum; P: 2.35
pm; SE: 0.07; P<.01). Fecal Lactobacillus populations were increased
by P. acidilactici addition when compared to C diet (C: 10x108 cfu/g; P:
27x108 cfu/g; SE: 9.41x108; P<.05), while no difference was observed in
the E. coli populations. In conclusion, the addition of P. acidilactici to
piglet diet resulted in positive effects on gut structure and in a greater
concentration of possibly beneficial bacteria.

Key Words: Piglets, Pediococcus Acidilactici, Gut Histometry
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M103 Antimicrobials, probiotics, prebiotics and
herbal extracts as growth promoters on performance of
weanling pigs. C. E. Utiyama*, L. L. Oetting, P. A. Giani, U. S. Ruiz,
and V. S. Miyada, Escola Superior de Agricultura "Luiz de Queiroz”
da Universidade de S3o Paulo, Piracicaba-SP, Brazil.

One hundred and twenty 21-d-weaned pigs were used to compare five
treatments with 12 replications (pens of two pigs each) per treatment
in a 35-d randomized complete block design experiment. Treatments
consisted of: control - basal diet of corn, soybean meal, dried whey,
lactose and dried plasma; antimicrobial - basal diet plus antimicrobials
(Zn bacitracin and olaquindox, 50 ppm of each); probiotic - basal diet
plus 1300 ppm probiotic (Bacillus subtilis and Bacillus licheniformis);
prebiotic - basal diet plus 3000 ppm mannanoligosaccharide; herbal ex-
tract - basal diet plus 500 ppm herbal extracts (garlic, clove, cinnamon,
pepper and thyme). Antimicrobial agents improved (P<.05) ADG dur-
ing d 1-35 (+21.4%) and d 15-35 (4+22%) post-weaning compared to
pigs fed the control diet. Although not significant (P>.10), ADG of
pigs fed mannanoligosaccharide was 25.7% higher than those fed con-
trol diet during 1-14 days post-weaning period. Performance of pigs fed
mannanoligosaccharide was intermediary between that of pigs fed the
control and antimicrobial diets during d 15-35 and d 1-35 post-weaning.
The herbal extracts did not improve pig performance (P>.10) in any
period. Probiotic did not improve the growth performance (P>.10) of
pigs. Mannanoligosaccharide seemed to be an alternative to antimi-
crobial agents as growth promoter of weanling pigs. However, dietary
levels, how to incorporate in the diet, palatability, environmental condi-
tions and mechanisms of action of all these alternative growth promoters
should be better studied.

Key Words: Weanling Pig, Antimicrobial Agents, Alternatives

M104 The effect of bacillus and active yeast com-
plex supplementation on the performance, fecal bacillus
counts and ammonia nitrogen concentrations in weaned
pigs. B. J. Min*!, O. S. Kwon!, K. S. Son!, J. H. Chol, W. B.
Lee!, J. H. Kim?2, B. C. Park3, and I. H. Kim!, 1 Dankook University,
Korea, 2 Agribrands Purina Korea, Inc., Seoul, Korea, 3CTC Bio. Inc.,
Korea.

This experiment was conducted to investigate the effect of bacillus and
active yeast complex supplementation on the performance, fecal bacillus
counts and ammonia nitrogen concentration in weaned pigs. One hun-
dred twenty LandraceYorkshireDuroc pigs(8.874+0.11 kg BW) were used
in a 35 d growth assay. Dietary treatments included: 1) CON (control;
basal diet), 2) AY (CON diet + 0.075% active yeast; BioSaf®), 3) BS
(CON diet + 0.04% bacillus subtilis and bacillus licheniformis com-
plex; BioPlus 2B#8482) and 4) YB (CON diet + 0.04% active yeast,
0.02% bacillus strains). During experimental days 0-14, ADG and ADFI
were numerically higher in pigs fed active yeast diet than pigs fed other
diets (P>0.05). For days 15-35, pigs fed dietary bacillus and active yeast
complex diet were numerically higher in ADG and ADFI compared with
others (P>0.05). For the entire period, ADG was greater for pigs fed
active yeast, bacillus or complex diets than for pigs fed basal diet but
without significant differences (P>0.05). ADFI and Gain/Feed were not
affected by treatments (P>0.05). After 14 and 35 days of experiment,
digestibility of dry matter was improved by 1.2-4.4% in pigs fed AY,
BS and YB diets compared with pigs fed CON diet; also, digestibility
of nitrogen was increased by 2.1-5.6% in AY, BS and TB treatments
(P<0.05). Pigs fed bacillus and complex diet were higher in fecal bacil-
lus counts than pigs fed basal diet (P<0.05). However, there is not a
difference in fecal NH3-N concentration(P>0.05).

Key Words: Bacillus, Active Yeast, Pigs

M105 Efficacy of addition of B. licheniformis and B.
subtilis in pig diets from weaning to slaughter. M. |. Gracia*!,
S. Hansen?, J. Sanchez!, and P. Medel', 'Iimasde Agropecuaria, S.L.
Spain, 2Chr Hansen A/S Denmark.

A study was performed to evaluate the efficacy of a feed additive (EC
No E1700) containing 1.6-10° CFU/g of Bacillus licheniformis DSM
5749 and 1.6-10° CFU/g of Bacillus subtilis DSM 5750 on performance
of piglets from weaning at 28 d to slaughter at 95 kg. A total of 420
Large White x Landrace*Large White pigs, 50 % males and females,
was used. There were two treatments: 1) basal diet (control), and 2)
basal diet with 400 mg probiotic/kg feed. The experimental design was

applied in the prestarter (28 to 41 d of age, 1.48 % lys), starter (41
to 64 d of age, 1.33 % lys), and grower (64 to 116 d of age, 1.07 %
lys) periods. From d 116 to slaughter at 167 d of age all pigs received
a common diet (0.92 % lys). Each treatment was replicated 15 times
with 14 pigs housed together constituting the experimental unit. Pigs
supplemented with the probiotic were heavier than controls at the end
of the prestarter period (10.2 vs 9.8 kg; P<0.05) and at the end of the
trial (94.7 vs 92.4 kg; P<0.05). During the prestarter period, piglets fed
the probiotic grew faster (204 vs 174 g/d; P<0.05) and ate more feed
(270 vs 247 g/d; P<0.05) than controls. No significant differences were
observed during the starter or the grower periods, but considering the
overall period, probiotic supplementation of pig diets improved ADG
(627 vs 611 g/d; P<0.05) and ADFT (1,536 vs 1,491 g/d; P<0.05). No
differences were observed for feed conversion between dietary treatments
for any of the periods studied. These results suggest that the probiotic
tested improves growth of pigs from weaning until slaughter.

Key Words: Probiotic, Performance, Wean to Finish Pigs

M106 Isolation of Bacillus strains to inhibit
pathogenic E. coli and enhance weanling pig performance.
D.S. Parrott* and T. G. Rehberger, Agtech Products, Inc., Manhattan,
KS.

E. coli causes edema disease and post-weaning diarrhea in swine. Pre-
vious research in our laboratory determined that these E. coli were a
genetically diverse group. The objective of this research was to isolate
Bacillus strains capable of inhibiting pathogenic E. coli and determine
their effect on performance. Over 30,000 Bacillus isolates from environ-
mental samples were screened using a replica plating technique against
forty-eight E. coli strains isolated from six states. Twenty-five Bacillus
strains were found to inhibit all of the E. coli strains. Two of the Bacil-
lus strains were selected for feeding studies due to their higher level of
inhibitory activity. Six replicate field trials involving a total of 1012
nursery pigs were conducted at a commercial farm. Each trial consisted
of six pens with pigs blocked by weight into three blocks (heavy, medium,
and light). For each trial, one pen of each block was assigned to either
the standard nursery diet or standard nursery diet supplemented with
the two Bacillus strains. Pigs were weighed by pen on days 0, 7, and 28.
Feed consumed was recorded for each pen for the whole nursery time pe-
riod. Mortality was also recorded. Data were analyzed using the PROC
MIXED procedure of SAS and the effects of block and treatment, with
day included, to take into account repeated measures and interactions,
was evaluated. Pig weight was influenced by treatment (P<0.01), block
(P<0.0001), treatment x block (P<0.01) and block x day (P<0.01).
Heavy and light pigs fed the Bacillus strains had higher body weights
than pigs fed the control diet at day 28 (P<0.005 and P<0.01). Feed
intake in pigs in the light weight block was higher (P<0.01) whereas in-
take of pigs in the other blocks was similar (treatment x block, P<0.05).
Feeding the Bacillus strains reduced mortality in the high (P<0.01) and
the medium (P<0.01) weight blocks at day 28 (treatment x block x day,
P<0.09). This study indicates feeding the Bacillus strains can decrease
mortality and enhance weanling pig performance.

Key Words: Swine, E. coli, Bacillus

M107 Effects of dietary herbal extracts (Animon
Plus) on growth performance and blood composition in
nursery and growing pigs. K. S. Son*!, O. S. Kwon'!, B. J. Min!,
W. B. Leel, J. H. Kim2, J. W. Hong!, I. H. Kim!, and H. S. Kim3,
1 Dankook University, Cheonan, Korea, 2Agribrands Purina Korea, Inc.,
Seoul, Korea, 3Kumbo Trading Co., Korea.

Two experiments were conducted to investigate the effect of herbal ex-
tracts (including Solanum zanthocarpum, Hedychium spicatum, Cur-
cuma longa, Piper longum and Ocimum sanctum) on the growth per-
formance and blood composition in pigs. A total of 96 nursery pigs
were randomly allocated into four treatments with six replications for
four weeks (initial average BW 27.6 4+ 2.63 kg). Dietary treatments in-
cluded: 1) Con (Control), 2) AB (Control + 0.1% Antibiotics), 3) AM
(Control + 0.1% Animon) and 4) ABAM(Control + 0.1% Antibiotics
+ 0.1% Animon). For the overall period, ABAM (562 g) treatment in-
creased ADG compared to CON (500 g) and AB (506 g) treatments
(P<0.05). The difference of IgG concentration was increased in pigs fed
AM and ABAM diets compared to pigs fed AB diet (P<0.05). Pigs fed
ABAM (3.5 g/dL) diet had higher albumin concentration than pigs fed
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CON (2.9 g/dL) and AB (3.0 g/dL) diets (P<0.05). Lymphocyte con-
centration difference of AB and ABAM diets had increased by 9.51%
compared to CON and AM diets (P<0.05). The digestibility of dry
matter in ABAM treatment was increased by 5.3% compared to that of
AB and AM treatments (P<0.05). However, no differences were found
for total protein of serum and N digestibility of feces (P>0.05). In Exp.
2, a total of 75 growing pigs were randomly allocated to three treat-
ments with five replications for 29 days (initial average BW 40.22 +
2.82 kg). Dietary treatments included 1) CON (Control), 2) AM1 (Con-
trol + 0.1% Animon) and 3) AM2 (Control + 0.2% Animon). For the
total experiment, the pigs fed AM1 (887 g) and AM2 (894 g) diets had
greater ADG than pigs fed CON (831 g) diet. The AM1 diet increased
ADFI compared to the CON diet. In serum characteristics, difference
of IgG concentration of AM1 and AM2 treatments were greater than
those of CON treatment (P<0.05). Lymphocyte was greatest for AM1
and lowest for CON, with AM2 intermediate (P<0.05). In conclusion,
herbal extracts were effective in growth performance, IgG, albumin, to-
tal protein and lymphocyte responses in pigs.

Key Words: Herbal Extracts, Growth Performance, Pigs

M108 Efficacy of antimicrobials and herbal extracts
as growth promoters of weanling pigs. L. L. Oetting*, C. E.
Utiyama, P. A. Giani, U. S. Ruiz, and V. S. Miyada, Escola Superior
de Agricultura, Piracicaba-SP, Brazil.

Two experiments involving a total of 80 weanling pigs (from 21 to 56 d
of age) were conducted to compare antimicrobials and herbal extracts
(HE) as growth promoters. Pigs were allotted to eight replications (pens
of two pigs each) of five treatments in a randomized complete block de-
sign. Treatments consisted of: C - control, basal diet of corn, soybean
meal, dried whey, lactose and dried plasma; A - basal plus antimicro-
bials (olaquindox, colistin, and Zn bacitracin, 50 ppm of each); HEa -
basal plus 700 ppm HE; HEDb - basal plus 1200 ppm HE; HEc - basal
plus 2100 ppm HE. The HE consisted of a mixture of equal amounts
of essential oils of thyme, clove (plus eugenol) and oregano (plus car-
vacrol). During d 1-14 post-weaning, DFI was higher (P<.05) for A
than for HEa and HEb (.326, .256 and .265 kg/d, respectively). ADG
and BW were improved (P<.05) when fed A compared to C and HEa
(.229, .170 and .157 kg/d; and 8.63, 7.79 and 7.65 kg, respectively). For
the overall 35d period, HEb resulted in lower DFI (P<.05), ADG and
BW (P<.10) than A. ADG values were .350, .411, .335, .321 and .365
kg/d and BW values were 17.68, 19.83, 17.19, 16.68 and 18.19 kg for C,
A, HEa, HEb and HEc, respectively. F:G was not affected (P>.05) by
dietary treatments and the values were 1.60, 1.46, 1.59, 1.53 and 1.52
for C, A, HEa, HEb and HEc, respectively. Pigs fed high dietary level
of HE (2100 ppm) showed intermediary results between A and C diets
for all pig performance variables. The results of this study showed that,
probably, higher levels of HE should be used to improve weanling pig
performance.

Key Words: Herbal Extract, Weanling Pig, Performance

M109 Effect of dietary melatonin on serum mela-
tonin level and growth performance of weaned pigs. G. H.
Lee, J. G. Kim*, and K. Y. Whang, Korea University, Seoul, Korea.

A 21-d experiment was conducted to determine the effect of dietary
melatonin on the serum melatonin level and growth performance of
weaned pigs. Sixty-four pigs (8.2 + 0.28 kg) were randomly allotted
to one of four treatments: control (CON), 0.5 ppm melatonin (M1), 1
ppm melatonin (M2), and 2 ppm melatonin (M3). Diets were formu-
lated to contain 3,525 ME kcal/kg, 1.49 % lysine, 0.26 % tryptophan
and the other nutrients met or exceeded the NRC (1998) requirements.
Pigs were allowed free access to the diet and water. Pigs were sampled
weekly by jugular venipuncture between 1300 and 1600 h to determine
the serum melatonin (SMT) level. Samples were analyzed by a direct
radioimmunoassay. The SMT levels of the M1, M2, and M3 were lin-
early increased by dietary melatonin level at day 7, 14, and 21 (P <
0.001). Interestingly, the SMT level of M1, M2, and M3 reached the
highest level at day 7, and decreased at day 14 and further decreased at
day 21. The weight gain was shown to decrease as the dietary melatonin
level increased. The ADG of M2 and M3 were lower (P < .01) than that
of CON. However, ADFI tended to decrease as the dietary melatonin
level increased (but not significantly). In conclusion, although the di-
etary melatonin increased the SMT, there was no positive effect on the
growth in weaned pigs.
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Item CON M1 M2 M3 SEM P-value

Serum Melatonin, pg/mL
do 3.0 3.6 2.2 2.8 1.03 NS

d7 4.2* 189.7° 326.8° 425.99 29.3  0.001
di4 7.1 116.4> 183.5° 279.7¢ 21.3  0.001
d21 5.8 79.2° 163.5° 262.9¢ 27.0 0.001

Growth Performance

ADG, kg 0.63* 0.61*" 0.60°° 0.57° 0.01 0.01
ADFIL kg 081 0.81 0.78 0.75 0.02 NS
G/F 0.78 075 0.77 0.76 0.01 NS

Key Words: Dietary Melatonin, Pigs, Growth Performance

M110 Botanical additives masked by a flavor do not
affect feed intake, growth, or fecal consistency in wean-
ling pigs. E. Roura*!, R. Fontanillas!, and P. Bikker?, Lucta SA
Barcelona, Spain, 2Schothorst Feed Research, Lelystad, The Nether-
lands.

Previous reports show that addition of botanicals to nursery diets may
significantly reduce feed intake interfering with the assessment of po-
tential benefits in piglets. A four-week trial was carried out at the
Schothorst Feed Research, to study the effect on pig performance and
fecal consistency after weaning of three botanicals (internal reference
number [Ref] 44 with 3% capsicum, Ref 45 3% capsicum & 50% chicory
extract, and Ref 46 50% chicory extract) dosed at 0.1, 0.2 & 0.4% for
Ref 44 and 45, and 0.1 & 0.2% for Ref 46. Except for the negative
control (T1) diet, a cherry-honey flavor was applied to all diets aimed
at masking the botanicals (T3 through T10) or flavoring the control
(T2). In total 300 piglets (26 d of age) were blocked by weaning weight
(avg. 8 kg) and offspring and randomly allocated to treatments. Piglets
received Phase 1 (0-14 d) and Phase 2 (15-28 d) growth promoters &
acidifier-free diets. Compared to control T1 application of flavor alone
(T2) numerically (P>0.05) increased feed intake (5%) and daily gain
(6%) in the four-week period. The flavor seemed to prevent depression
of feed intake normally associated with botanical additives except for
the highest inclusion of Ref 45 (T8) particularly when compared to the
positive control T2 (12% decrease; P<0.05). Inclusion of botanicals Ref
44 and 46 did not have significant effects compared to control T1 and
tended to perform worse than piglets on the flavored control T2. Feed
conversion ratio and fecal consistency were not affected by treatments.
It is concluded that, overall, compared to a negative control, the three
botanical additives tested did not improve gut health or performance of
weanling pigs. The reduction on feed intake observed in previous works
was largely avoided presumably due to a compensatory effect of the ad-
dition of the flavor. Treatment with a flavor alone tended to improve
feed intake and daily gain.

Key Words: Piglets, Botanicals, Flavor

M111  Effect of bedding with mycotoxin contami-
nated straw and low levels of dietary mycotoxin on piglet
performance. B. E. Strickler and P. Spring*, Swiss College of Agri-
culture, Zollikofen, Switzerland.

The aim of this study was to evaluate the effect of using mycotoxin-
contaminated straw as bedding for weaning piglets fed diets with and
without mycotoxin adsorbent on animal performance. The trial was set
up as a complete randomized block design with 18 groups of 5 weaning
piglets each (BW: 8.5 kg). Piglets received a starter diet (14.0 MJ/kg
DE, 16.5% CP and 1.20% lysine) and water ad libitum. Treatments were
as follows: Control: bedding with 200 g of wood shavings/hd/d; Straw:
bedding with 200 g of contaminated straw/hd/d; Straw+Adsorbent:
bedding with 200 g of contaminated straw/hd/d plus diet with 2000
ppm of mycotoxin adsorbent (Mycosorb#8482, Alltech Inc.). Straw was
contaminated with 821 ppb deoxynivalenol (DON), 528 ppb zearalenone
(ZEA) and < 50 ppb T-2 toxin. The piglets were also exposed to a natu-
ral infection with HPS (Haemophilus parasuis). Feed intake, ADG FCR,
medical treatments and fecal scores were recorded. Data were analyzed
by ANOVA and means were compared using the test of Tukey-Kramer.
The mycotoxin-contaminated straw had no effect on piglet performance.
However, the mycotoxin adsorbent led to improved performance during
the first trial period. The feed was designed to contain low levels of

. Sci. Vol. 83, Suppl. 1 27



mycotoxin, however analyses revealed 220 ppb on DON, < 10 ppb ZEA
and < 50 ppb T-2. The data suggest that in piglets exposed to wean-
ing stress and a natural infection with HPS, DON levels as low as 220
ppb can decrease performance. From day 15-20, all piglets were treated
with Vital TSS (Trimethoprimum, Sufathiazolum and Sulfidimidinum).
This treatment effectively controlled the HPS infection. During this
trial phase no differences in performance were recorded between treat-
ments, indicating that a reduction in stress level did allow the piglets to
cope with 220 ppm of dietary DON. Mycotoxin-contaminated straw did
not affect piglet performance or health. However, low levels of dietary
DON led to a reduction in performance in piglets exposed to weaning
and microbial stress. Mycotoxin adsorbent can help in alleviating the
negative effects on performance.

Table 1: Effect of contaminated straw and mycotoxin adsorbent on piglet
performance

Parameter Control Straw S + Adsorbent SE
ADFI, g (d1-14) 346 334 378 15.3
ADFI, g (d15-28) 752 705 705 24.3
ADFI, g (d1-28) 549 520 542 17.6
ADG, g (d1-14) 218a 226a 276b 11.5
ADG, g (d15-28) 520 473 500 21.6
ADG, g (d1-28) 369 350 388 13.6
FCR (d1-14) 1.65¢  1.54cd 1.38d 0.06
FCR (d15-28) 1.44 1.48 1.42 0.05
FCR (d1-28) 1.48 1.48 1.41 0.03

a,b P<0.05; ¢,d P<0.10

Key Words: Straw, Mycotoxin, Piglet

M112 Influence of diet on microbial community
structure and activity in the intestinal tract of weanling
pigs. A. Piva*!, L. Magnani', G. Casadei’, P. P. Gatta!, K. M.
Selig?, and J. A. Patterson?, L University of Bologna, Italy Via Tolara
di Sopra, 50, Ozzano Emilia (BO), 2Department of Animal Sciences,
Purdue University, West Lafayette, IN.

Weaning is the hardest step in the lifespan of a pig, and is often char-
acterized by microbial imbalance, changes in intestinal structure and
function, scours, low performance, or even death. Different nutritional
strategies were studied relative to their ability to modulate intestinal mi-
croflora and performance. Three diets were fed over 5 weeks as follows:
1) standard U.S. diet with plasma protein, carbadox, zinc oxide and cop-
per sulfate (US), 2) standard plant-protein-based European diet (EU)
3) EU diet + TRILAC (US Patent # 6,217,915) as a source of tribu-
tyrin and lactitol (TL). Performance was recorded at 7, 21, and 35 days,
along with NH3, VFA and Lactic Acid Bacteria (LAB) count in cecum,
colon and jejunum. Despite any effects recorded during the first week,
after 21 days US diet fed piglets reported significantly (P<0.05) greater
LW (11.36 kg, SE=0.42, n=30) and Feed Efficiency (0.53, SE=0.03,
n=>5), compared to EU (LW=9.38 kg; FE=0.39), or TL (LW=9.83 kg,
FE=0.40) fed piglets. No differences were noticed between EU and TL
treatments. A similar pattern was recorded at the end of the study (35
d) when US fed animals showed the highest (P<0.05) LW (18.87 kg,
SE=0.62, n=25) whereas Feed Efficiency did not differ among groups.
NHj3 was not affected by any treatment throughout the study, whilst
colonic VFA concentration after 21 days was higher in EU and TL groups
compared to US piglets (+27% and +77%, respectively, P<0.03). More-
over TL diet increased (P<0.01) LAB count in the cecum (9.02 + 0.36
log 10 cfu/g feces) and colon (9.15 £ 0.28 log 10 cfu/g feces) of piglets
than did US diet (7.50 & 0.44 and 8.03 £ 0.45 log 10 cfu/g feces, respec-
tively). In conclusion a standard US diet added with plasma protein,
carbadox, zinc oxide and copper sulfate out-performed a plant-protein-
antibiotic-free European diet. Nevertheless the addition of tributyrin
and lactitol together beneficially affected microbial balance and fermen-
tation products leading to a LW numerically between those of US and
EU formulations.

Key Words: Weanling Pigs, Intestinal Microbiota, AGP Alternatives

Forages and Pastures

M113 Nutritive quality of Poa pratensis in model
grassland communities exposed to ground-level ozone. D.
Dodson*!, J. Bender?, J. Lin!, and R. Muntifering!, * Auburn Univer-
sity, Auburn, AL, 2 Federal Agricultural Research Center, Braunschweig,
Germany.

Tropospheric (i.e., ground-level) ozone (O3) is the most significant phy-
totoxic air pollutant in the US and Europe, and its concentration glob-
ally is expected to increase by 0.3 to 1.0%/yr for the next 50 yr. Because
interspecific plant competition is theorized to amplify Og stress, espe-
cially early in the growing season, a phytometer-based approach was uti-
lized to investigate effects of exposure to elevated O3 on nutritive quality
of Poa pratensis (phytometer) and four competitor species (Anthoz-
anthum odoratum, Achillea millefolium, Rumex acetosa and Veron-
ica chamaedrys) representative of an extensively managed, species-rich
grassland community of Central Europe. Model plant communities
(mesocosms), in which P. pratensis was grown in monoculture and in
mixed cultures with each of the competitor species, were placed into
open-top chambers and exposed continuously during April and May to
carbon-filtered air 4+ 25 ppb Ogz (control) or non-filtered air + 50 ppb O3
(elevated O3). Poa pratensis was harvested from mesocosms at the end
of the exposure period and assessed for relative food value (RFV), which
was predicted from concentrations of NDF and ADF. Across all mono-
and mixed cultures, concentrations of NDF, ADF and lignin were greater
(P < 0.001), and RFV was lower (P < 0.001) for P. pratensis grown
under elevated Ogz. Increased concentrations of lignin were considerably
greater than could be explained on the basis of increased concentrations
of NDF and ADF, consistent with the general mechanism of plant re-
sponse to environmental stress. Concentrations of cell wall constituents
and N were not affected by competition, and N concentration was not
affected by exposure to elevated Os. While effects of early-season Og
stress on RFV of P. pratensis were not amplified by interspecific com-
petition, exposure to elevated O3 decreased RFV of P. pratensis by an

average of 10%, which is sufficient to have nutritional implications to its
utilization by herbivores.

Key Words: Tropospheric Ozone, Forage Quality, Poa pratensis

M114  Effect of increased cutting height of corn
silage on nutritive value, milk yield and milk composition.
D. Dominguez-Diaz*? and L. D. Satter!:2, 1Dairy Forage Research
Center, USDA-ARS, Madison, WI, 2Dairy Science Department, Uni-
versity of Wisconsin-Madison, Madison.

The objective of this study was to evaluate the effect of increasing cut-
ting height of a conventional corn hybrid (Golden Harvest H8250) from
20 cm (Normal cut corn silage, NC) to 61 cm (High cut corn silage, HC)
on the nutritive value of corn silage, milk yield and milk composition.
Thirty six multiparous and six primiparous Holstein cows averaging 70
days in milk (SD£16) and 45.2 kg milk/d (SD+6.4) were randomly as-
signed to the NC or HC diets following a 1-wk pretrial period. The
experiment was a single reversal design with two 6-wk periods. The
silages were chopped at 0.95 cm theoretical length of cut and stored in
plastic bag silos. The NC and HC diets contained 65% forage, of which
70% was corn silage and 30% alfalfa silage. Increasing cutting height
reduced DM yield by 8.3%, and increased grain content by 11.6% and
decreased stalk by 38.5%. The concentration of DM, CP and starch were
increased 9.1, 4.8 and 22.3% with the HC silage, and NDF, ADF and
ADL concentrations were reduced by 9.9, 14.9 and 23.5%. Corn silage
pH was slightly increased with the HC treatment. DMI was similar be-
tween the NC and HC diets (24.4 and 24.6 kg/d). The HC treatment
increased yield of milk (P<0.03) and 3.5% FCM (P<0.19) compared to
the NC diet (40.4 vs. 39.3 and 41.6 vs. 40.8 kg/d). Feed efficiency
was increased (P<0.06) with the HC treatment (1.66 vs. 1.62). Milk
composition, body weight and body weight change were unaffected by
treatment.

Key Words: Cutting Height, Corn Silage
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M115 Site and extent of digestion of diets contain-
ing brown midrib-3, low-cut, or high-cut corn silage. D.
Dominguez-Diaz*? and L. D. Satter!:2, 1 Dairy Forage Research Cen-
ter, USDA-ARS, Madison, WI, ?Dairy Science Department, University
of Wisconsin-Madison, Madison.

The objective was to evaluate the effect of feeding brown midrib-3 corn
silage (bm3) and conventional corn silage (Golden Harvest H8250) cut at
20 cm (Normal cut corn silage, NC) or 66 cm (High cut corn silage, HC)
on ruminal fermentation, digestion kinetics, and site and extent of diges-
tion. Nine multiparous Holstein cows averaging 172 DIM (SD=+70) and
40.1 kg milk/d (SD=+1.5) were randomly assigned to NC, HC and bm3 di-
ets in a 3 X 3 Latin square design with 21-d periods. Dry matter digesta
flow to the omasum was estimated using Ytterbium, CoEDTA and indi-
gestible NDF markers. Omasal digesta samples were obtained by insert-
ing a sampling device through the ruminal cannula. Fecal grab samples
were used to estimate total tract digestibility. DMI was similar among
NC, HC and bm3 diets (22.8, 22.9 and 23.7 kg/d). Milk yield and 3.5%
FCM were similar among treatments (33.4, 31.8, 34.0 and 34.9, 32,8
and 35.9 kg/d). The daily mean of ruminal pH, acetate, propionate and
total VFA concentrations were similar among treatments.The A/P ra-
tio and ruminal ammonia concentrations were decreased (P<0.05) with
bm3 compared to the NC and HC diets (3.56 vs. 3.67 and 3.68, and
6.64 vs. 7.70 and 7.62 mM ). Ruminal pool sizes of DM, OM, CP, NDF,
ADF and starch were unaffected by treatment. Ruminal turnover rates
of NDF and ADF were increased (P<0.003) with feeding of bm3 com-
pared to the NC and HC diets (5.34 vs. 4.52 and 4.56, and 5.0 vs. 4.17
and 4.24%/h). Apparent ruminal, postruminal and total digestibility of
DM, OM and NDF were unaffected by treatment. Ruminal digestion of
starch was reduced with the bm3 treatment, but resulted in 0.32 kg/d
more starch digested in the small intestine. Ruminal and postruminal
digestion of ADF were unaffected by treatment, but total tract digestion
of ADF was increased (P<0.03) with the bm3 compared to the NC and
HC diets (46.5 vs. 42.6 and 43.6%).

Key Words: bm3, Cutting Height, Corn Silage

M116 Nutritive quality of early-season Trifolium
forage as influenced by nitrogen and ground-level ozone.
K. E. Kittendorf*!, B. Sanchez-Gimeno?, J. Sanz2, J. Lin!, and R. B.
Muntifering!, Auburn University, Auburn, AL, % Centro de Investiga-
ciones Energeticas, Medioambientales y Tecnologicas, Madrid, Spain.

Tropospheric (i.e., ground level) ozone (O3) is the most significant phy-
totoxic air pollutant in the US and Europe, and its concentration glob-
ally is expected to increase by 0.3 to 1%/yr over the next 50 yr. Because
N enrichment is theorized to increase susceptibility of vegetation to O3
injury by altering leaf-cell apoplast pH, combined effects of O3 and N on
forage quality were investigated in an experiment in which seedlings of
three Trifolium species representative of a Mediterranean dehesa com-
munity (7. subterranean, T. cherleri and T. striatum) were grown in
open-top chambers (OTC) to which added air had been carbon-filtered
(CF), representing approximately half-ambient O3 concentration; non-
filtered (NF), characteristic of ambient air; or enriched to twice-ambient
O3 concentration (2X). Within each air treatment, N fertilizer was ap-
plied to simulate a range of N enrichment levels (10, 30 and 60 kg N/ha)
suggested from soil-test values and estimates of wet deposition in the
vicinity of Madrid, Spain. Plants were exposed to air treatments for 30
d, removed from OTC, and maintained in ambient air until they were
harvested 1 mo later. Exposure to elevated Os decreased (P < 0.01)
biomass yield (2X < NF < CF), whereas N enrichment increased (P <
0.01) biomass yield (60 > 30 > 10 kg N/ha) in all three species. Expo-
sure to elevated Og decreased (P < 0.01) relative food value (RFV) of
T. subterraneum (2X < NF < CF) and T. cherlert (2X < NF, CF),
but not of T. striatum as predicted from increased (P < 0.01) concen-
trations of NDF, ADF and lignin. Nutritive quality of Trifolium forage
was not affected by N enrichment and, contrary to the original hypoth-
esis, N enrichment did not amplify negative effects of Oz on biomass
yield or RFV. Across all treatments, early-season exposure to 2X Og
decreased RFV of T. subterraneum and T. cherleri by an average of
13% compared with CF and NF exposures, which is sufficient to have
nutritional implications to its utilization by herbivores.

Key Words: Tropospheric Ozone, Forage Quality, Trifolium
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M117  Forage production and quality of triticale cul-
tivars in the Tennessee Valley. M. Lema*! and E. Cebert?,
! Tennessee State University, Nashville, 2Alabama A & M University,
Normal.

Because of its cold tolerance and double-cropping potential, triticale
(X Triticosecale Wittmack)can play an important role in bridging the
feed shortage gap in late fall and winter in the Tennessee Valley when
other cool season grasses become dormant. Field trials were conducted
in 2001 and 2002 at Winfred Thomas Agricultural Research Station
(WTARS) and Sand Mountain Agricultural Substation (SMAS) in the
Tennessee Valley to evaluate the forage yield and quality of six triticale
cultivars (TCL105, TCL111, TX98D955, TX96VT5019, Tritical 498 and
Tritical 2700). The cultivars were planted in four replicated 6-row plots
6.1 m long with rows 1.22 m apart in a randomized complete block de-
sign. At both locations, TX98D955, TX96VT5019 and Tritical 2700 pro-
duced higher(P<0.05) forage DM than the other cultivars (2-yr average
of 4,134; 3,851 and 4,063 kg/ha for TX98D955, TX96VT5019 and Trit-
ical 2700, respectively versus 2,744; 3,070 and 3,077 kg/ha for TCL105,
TCL111 and Tritical 498, respectively at WTARS and 6,326; 5,974 and
5,938 kg/ha for TX98D955, TX96VT5019 and Tritical 2700, respectively
versus 4,531; 3,784 and 4,060 kg/ha for TCL105, TCL111 and Triti-
cal 498, respectively at SMAS). Crude protein, ether extract and gross
energy contents were lower (P<0.05) for TCL111 and TCL105. Acid-
detergent fiber content was higher (P<0.05) and IVDMD lower (P<0.05)
for TCL 105. The cultivars TX96VT50190 and TX98D955 had higher
(P<0.05) P content and the cultivars TCL105, TCL111, TX96VT5019
and TX98D955 higher (P< 0.05) Ca content than the rest. The cultivars
TCL105 and TCL111 were higher (P<0.05) in Mg and lower (P<0.05)
in K than the other cultivars. Sulfur was higher (P<0.05) for Tritical
498 and Zn higher (P<0.05) for TCL498, TX96VT5019 and TX98D955.
Iron content was lower (P<0.05) for TX96VT5019 and TX98D955 than
for the other cultivars.

Key Words: Titicale cultivars, Forage yield, Forage quality

M118 Effects of a bacterial inoculant on fermenta-
tion, quality, degradability and aerobic stability of whole
head grain sorghum ensiled at two stages of grain maturity.
L. O. Abdelhadi*! and J. M. Tricarico?, ! Est. El Encuentro, Research
and Extension in Ruminant Nutrition. Cnel. Brandsen, Argentina,
2 Allech Biotechnology Inc., Nicholasville, KY.

Pasture based systems around the world are being displaced to marginal
areas where sorghum has agronomic advantages with respect to corn.
Because high quality forages are needed to feed high producing animals,
Argentina’s producers need to improve silage quality. A completely ran-
domized design with a 2x2 factorial arrangement of treatments was used
to evaluate the effects of a commercial bacterial inoculant (Sil-All, All-
tech Inc., Nicholasville, KY) on DM recovery, OM degradability (OMD),
fermentation, chemical composition and aerobic stability of whole head
grain sorghum ensiled at two stages of maturity. The same hybrid was
harvested at both milk (MS) and dough stages (DS) of grain maturity
and ensiled for 3 months in triplicate mini silos constructed from PVC
pipe with or without bacterial inoculant. Samples were collected before
ensiling, after ensiling for 3 months, and after exposing 3 month-old
silage to air for 3d. Samples were analyzed for pH, DM, CP, NDF, WSC,
NH3-N, and OMD after incubation with ruminal fluid for 24, 28 or 72h.
Incoculation increased silage DM recovery over the control at MS (92.4
vs 97.9%, P=.08) but had no effect at DS of sorghum maturity. Ensiling
sorghum at MS resulted in lower (P<.01) DM and WSC content, and
greater (P<.01) CP content than ensiling at DS. Inoculation had no ef-
fects on DM, CP and NDF content, pH or NH3-N concentrations, but
increased (P=.05) WSC content regardless of sorghum maturity at har-
vest. The OMD of sorghum harvested at MS was greater (P<.01) than
that of sorghum harvested al DS after incubation for 24 or 48h. Inocula-
tion improved aerobic stability of silage regardless of sorghum maturity
as indicated by lower (P<.01) temperature in inoculated silage after ex-
posure to air for 3d. We conclude that inoculation of whole head grain
sorghum silage may be more advantageous when harvesting at an earlier
stage of maturity.

Key Words: Silage, Grain Sorghum, Inoculant
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M119 Estimating degradable intake protein on pro-
ducer farms in northern Arkansas. W. K. Coblentz*, J. E.
Turner, R. K. Ogden, K. P. Coffey, F. W. Pohlman, A. H. Brown,
M. B. Daniels, J. L. Gunsaulis, M. L. Thomas, and J. B. Humphry,
University of Arkansas, Fayetteville.

Two case studies were conducted on producer farms in northwest
Arkansas during 2000-01 to assess concentrations of degradable intake
protein (DIP) and undegradable intake protein (UIP) in forages grown
throughout the region. In Case Study 1, DIP was greater (P < 0.05) by
11.7 and 0.76 percentage units of N and DM, respectively, for samples
from cool-season pastures compared to samples collected from pastures
dominated by warm-season grasses. For both photosynthetic types,
NDF exhibited a strong negative correlation (r < - 0.605; P < 0.006)
with DIP; generally, both N and in-vitro organic matter disappearance
(IVOMD) were strongly and positively correlated (r > 0.665; P < 0.002)
with DIP, but N was not correlated with DIP (P > 0.05) in warm-season
pastures when DIP was expressed as a percentage of total plant N. In
Case Study 2, N fertilization at two producer sites increased concentra-
tions of N in primarily linear (P < 0.0001) patterns for bermudagrass
forages, but there was no carryover effect (P > 0.05) on a second har-
vest that received no additional fertilization. In harvests immediately
following fertilization, DIP increased with N fertilization rate; the lin-
ear term was significant (P < 0.004) in each case, but it was coupled
with quadratic or cubic effects in some harvests. Pool size for UIP
also increased linearly (P < 0.002) with N fertilization in three of four
harvests that immediately followed applications of N fertilizer, but the
magnitude of these responses was small compared to those observed for
DIP. As observed in Case Study 1, there were strong negative correla-
tions (r < - 0.451; P < 0.0001) between concentrations of NDF and DIP
at both individual harvest sites, and on a combined basis. Conversely,
DIP was correlated in a strong positive manner with concentrations of
N (r > 0.778; P < 0.0001) and IVOMD (r > 0.408; P < 0.0001) at both
sites, and in a combined analysis. Despite the diverse conditions of the
two studies, DIP was positively correlated with concentrations of N and
IVOMD, but negatively correlated with NDF.

Key Words: DIP, UIP, N fertilization

M120 Comparison of mechanically processed bar-
ley silage with regular barley silage on lactational per-
formance of Holstein cows. J.-S. Eun!, S.-H. Hong*2, and K.
Beauchemin?, 1Agriculture and Agri-Food Canada, Lethbridge, AB,
Canada, 2Sahmyook College Cheongnyangni, Seoul, Korea.

Mechanical processing of whole crop barley prior to ensiling may be use-
ful for improving nutrient utilization by dairy cattle. The objectives of
this study were to assess the effects of feeding mechanically processed
barley silage as the main forage source on lactational performance. Six-
teen primiparous (187 £+ 52 DIM) and 8 multiparous (87 £ 69 DIM)
Holstein cows were used in a completely randomized design with a 2-wk
covariate period and a 6-wk treatment period. The 2 treatments were:
1) RBS = TMR diet containing regular barley silage, and 2) MPBS =
TMR diet containing mechanically processed barley silage. Barley silage
and alfalfa hay supplied 41% and 5% of the diet DM. Intake, BW, and
milk production were measured during the covariate and the treatment
periods. In addition, 2 multiparous cows were used for in situ measure-
ments of the ruminal DM and fiber degradation kinetics of the barley
silages and diets. Results were analyzed with repeated measurements
using a mixed model that included a covariate adjustment. Feeding
MPBS had no significant effects on DMI (21.7 kg/d), milk yield (33.9
kg/d), or milk composition with only FCM (31.7 vs. 29.7 kg/d, P =
0.51) and milk fat concentration (3.57 vs. 3.30%, P = 0.32) showing a
numerical improvement. Dairy efficiencies calculated as milk yield/DMI
or FCM/DMI were not different between the diets. Body weight and
BCS were not affected by treatments. Effective ruminal degradability
of DM was similar for both barley silages, indicating that when the
silages were ground to remove the effects of mechanical processing, the
potential digestion was similar. In summary, mechanical processing did
not improve the nutritional merits of barley silage for lactating dairy
diets under the conditions of this experiment.

Key Words: Mechanically Processed Barley Silage, Degradability, Milk
Production

M121  Effect of forage diversity on intake and pro-
ductivity of grazing lactating dairy cows over two grazing
seasons. K. J. Soder*!, M. A. Sanderson!, J. L. Stack?, and L. D.
Muller?, ' USDA-ARS, Pasture Systems and Watershed Management
Research Unit, 2 The Pennsylvania State University, University Park.

A study was designed to determine the effects of forage diversity on
intake and productivity of grazing lactating dairy cows over two graz-
ing seasons. In a randomized block design, twenty lactating Holstein
cows (100 DIM, 634 kg BW) were assigned to one of four treatments
for four 21-d periods. The four pasture treatments were: Orchard-
grass(OG)/white clover (2SP); 2SP + chicory(CH; 3SP); OG + CH +
red clover + tall fescue + perennial ryegrass + birdsfoot trefoil (6SP);
and 6SP + white clover + alfalfa + KY bluegrass (9SP). Pasture al-
lowance was 25 kg DM/cow/d. Cows were fed a 13% CP corn-based
concentrate (1 kg/4 kg milk) in two equal feedings after milking. Pas-
ture DMI was measured using Cr2O3 as a fecal marker. Pasture CP
was higher while IVDMD was lower in Year 2. Pasture CP and IVDMD
was higher for the more complex mixes. Pasture DMI was higher during
Year 1, which was a drought year. Milk yield, milk fat and milk protein
were not affected by year or treatment. Level of forage diversity did
not have a major impact on DMI or productivity of grazing dairy cows.
However, forage production and carrying capacity were greater on the
complex mixtures than on the 2SP mix, particularly during drought.
2SP  3SP  6SP 9SP SEM P-value

Pasture CP, %DM

2002 21.8° 20.0* 21.2%° 22.5°° 0.46 0.002
2003 23.2% 24.5* 25.7° 24.1* 0.46 0.002
Pasture IVDMD, % DM

2002 66.6* 70.4> 70.9> 67.2* 1.20 0.02
2003 65.2> 63.9* 60.1° 63.8° 1.20 0.02
Pasture DMI, kg/d

2002 14.7 13.7 13.6 129 0.49 NS
2003 11.1  10.5 10.5 10.0 0.49 NS
Milk Yield, kg/d 34.1 35.3 344 343 110 NS
Milk Fat, % 3.6 3.5 3.6 3.5 0.07 NS

Milk Protein, % 2.8 2.8 2.7 2.8 0.02 NS

Key Words: Pasture, Diversity, Intake

M122 Nitrogen characteristics and nitrogen degra-
dation kincetics of crabgrass harvested in northern
Arkansas. R. K. Ogden*, W. K. Coblentz, K. P. Coffey, J. E. Turner,
D. A. Scarbrough, J. A. Jennings, and M. D. Richardson, University of
Arkansas, Fayetteville.

Common crabgrass [Digitaria ciliaris (Retz.) Koel.] is undesirable in
fields of bermudagrass [Cynodondactylon (L.) Pers.], because it dries
slowly, and can cause spontaneous heating and molding in hay. How-
ever, the visual observation suggests that livestock prefer crabgrass to
many other summer forages. Our objectives were to assess N partition-
ing within leaf, stem, and whole-plant crabgrass; and to determine the
in-situ disappearance of N for whole-plant crabgrass forages. Alfalfa
(Medicago sativa L.), bermudagrass, and orchardgrass (Dactylis glom-
erata L.) also were evaluated for ruminal in-situ disappearance of N as
diverse controls. Crabgrass was harvested at weekly intervals between
11 July and 22 August 2001. Concentrations of N and neutral deter-
gent soluble N (NDSN) in whole-plant crabgrass decreased over sampling
dates. These decreases exhibited a linear (P = 0.001) relationship with
time for N, and linear (P < 0.0001) and cubic (P = 0.006) effects of
time for NDSN. When crabgrass was evaluated for in-situ disappear-
ance of N in five (383 + 22.7-kg) ruminally cannulated crossbred steers,
the mean disappearance rate over seven sampling dates (0.092/h) was
more rapid (P < 0.0001) than observed for bermudagrass hay (0.046/h),
but was slower (P < 0.0001) than observed for alfalfa (0.223/h). The
effective ruminal degradability of N was greater (P < 0.0001) for crab-
grass (mean = 85.3%) than alfalfa (83.3%), bermudagrass (72.3%), and
orchardgrass (76.0%) hays. Over the seven harvest dates, the effective
ruminal degradability of N for crabgrass was 10.8 to 14.8 percentage
units greater (P < 0.0001) than the bermudagrass hay evaluated si-
multaneously. These results indicate that crabgrass N exhibits high (>
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83.1%) effective ruminal disappearance on all harvest dates, but exhib-
ited a much slower disappearance rate than alfalfa.

Key Words: Crabgrass, Nitrogen, Degradation

M123 Chemical composition and in vitro digestibil-
ity of three cultivars of Guinea grass (Panicum maximum
Jacq) at three ages of cut under tropical dry forest condi-
tions. M. A Cuauro, B. Gonzalez, O. Araujo-Febres*, and J. Ver-
gara, La Universidad del Zulia, Facultad de Agronomia Maracaibo,
Venezuela.

A field experiment was carried out, during the rainy season in order
to evaluate crude protein (CP), neutral detergent fiber (NDF), in vitro
digestibility of dry matter (IVDDM) and in vitro digestibility neutral
detergent fiber (IVDNDF) contents in leaves of guinea grass (Panicum
maximum Jacq) var. common, var. Mombasa and var. Tanzania. Plots
(4 x 5 m) were established in randomized complete block design with a
split plot arrangement of treatments, with harvest at 21, 42 and 63 days
of age after an initial cut. Grass variety served as the main plot and cut-
ting ages as subplot. Data were analyzed by least squares ANOVA using
the GLM procedures of SAS. Total CP concentration in var. common
is higher (P< .05) than var. Tanzania and var. Mombasa (17 vs 12 %)
at 21.d, (12 vs 10 %) at 42 d and (11 vs 9%) at 63 d. The var. common
had lower NDF concentration than var. Tanzania and var. Mombasa at
21 d, but not at 42 and 63 d. The IVDDM were similar in all grasses at
21 and 42 d. In contrast, the var. common decreased (P< .05) IVDDM
at 63 d. No differences (P > 0.05) were detected among cultivars.

Key Words: Panicum maximum, Crude Protein, In Vitro Dry Matter
Digestibility

M124  Effects of a bacterial inoculant on fermenta-
tion, quality, degradability and aerobic stability of whole-
plant grain sorghum and corn silages. L. O. Abdelhadi*! and
J. M. Tricarico?, 1Est. El Encuentro, Research and Extension in Ru-
minant Nutrition. Cnel. Brandsen, Argentina, 2 Alltech Biotechnology
Inc., Nicholasville, KY.

Ensiling of sorghum and corn in Argentina frequently result in low qual-
ity silages that must be fed at low inclusion rates to avoid negative effects
on animal performance. A completely randomized design was used in
two studies to evaluate the effects of a commercial bacterial inoculant
(Sill-All, Alltech Inc. Nicholasville, KY) on DM recovery, OM degrad-
ability (OMD), fermentation, chemical composition and aerobic stability
of whole-plant grain sorghum (SS) and corn silages (CS). Sorghum and
corn were harvested at the milk and dough stages of maturity, respec-
tively, and ensiled for 3 months in triplicate mini silos constructed from
PVC pipe with or without bacterial inoculant. Samples were collected
before ensiling, after ensiling for 3 months, and after exposing 3 month-
old silage to air for 3d. Samples were analyzed for pH, DM, CP, NDF,
WSC, NH3-N, and OMD after incubation in ruminal fluid for 24, 48 or
72h. Inoculation tended to increase DM recovery of SS by 3.0% and
increased (P<.05) DM recovery of CS by 5.1%. The DM, CP, NDF and
WSC contents, pH and NH3-N concentrations were similar in control
and inoculated SS. On average, inoculation increased (P=.02) the DM
content, reduced pH (P=.05) and NDF (P=.09) content in CS. Trends
towards increased OMD were observed for both SS and CS, being the
numerical increases 3.4 and 3.5% for SS and CS, respectively after in
vitro incubation for 48 and 72h. Inoculation did not affect the temper-
ature of SS but reduced (P=.01) the temperature of CS after exposure
to air for 3d, thus improving its aerobic stability. Although greater
benefits were observed when inoculating CS compared to SS, the nu-
merical increases in DM recovery and OMD obtained for SS may be of
economic importance. We conclude that bacterial inoculation may be
applied successfully to improve the quality of whole-plant sorghum and
corn silages.

Key Words: Grain Sorghum Silage, Corn Silage, Inoculant
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M125 Biomass yield and nutritive quality of eastern
gamagrass (Tripsacum dactyloides) exposed to ground-level
ozone. J. Lin*, J. Lewis, R. Muntifering, S. Ditchkoff, and A. Chap-
pelka, Auburn University, Auburn, AL.

Tropospheric (i.e., ground-level) ozone (O3) is the most significant phy-
totoxic air pollutant in the US, and its concentration globally is expected
to increase by 0.3 to 1.0%/yr for the next 50 yr. Because very little is
known about effects of ground-level O3z on yield and nutritive quality
of native grass species, we conducted an experiment in which eastern
gamagrass (Tripsacum dactyloides) was grown in open-top chambers
(OTC) to which added air had been carbon-filtered (CF), representa-
tive of that found at the cleanest air-quality sites in the US; non-filtered
(NF), characteristic of ambient air in Auburn, AL; or enriched with O3
to twice ambient concentration (2X). Primary-growth and regrowth for-
ages were harvested monthly from each of nine OTC (three OTC/air
trt). Mean daytime O3 concentrations over the entire experiment (June
9 to September 4, 2003) were 14, 29, and 61 ppb, respectively, for CF, NF
and 2X treatments. Across all three primary-growth harvests, biomass
yield and concentrations of NDF and ADF were greater (P < 0.05)
for 2X than CF, but not NF forage. A harvest period X treatment
interaction (P < 0.05) was observed such that biomass yield and con-
centrations of NDF and ADF in the final primary-growth harvest were
greater (P < 0.05) for 2X than NF and CF forages (23.2 vs. 16.1 and
13.8 g DM /plant; 73.7 vs. 68.2 and 65.2%; and 37.6 vs. 33.5 and 32.8%,
respectively). Relative feed value (RFV) calculated from NDF and ADF
concentrations in the final primary-growth harvest was lower (P < 0.05)
for 2X than NF and CF forages (75.3 vs. 85.7 and 90.5, respectively).
Concentrations of CP and lignin in primary-growth forages were not dif-
ferent among treatments, and no differences in biomass yield or chemical
composition of regrowth forages were observed among treatments. Nu-
tritive quality (RFV) of primary-growth eastern gamagrass forage was
decreased by 14% in the 2X compared with NF and CF treatments,
which is sufficient to have nutritional implications to its utilization of
by herbivores.

Key Words: Tropospheric Ozone, Forage Quality, Eastern Gamagrass

M126 Effect of type of concentrate on grazing be-
haviour of dairy cows. R. G. Pulido*, E. Felmer, A. Hinostroza,
and F. Wittwer, F. Cs. Veterinarias, Universidad Austral de Chile, Val-
divia, Chile.

Two experiments were carried out to evaluate the effect of two sources
of carbohydrate (fibrous and starchy) and two levels of crude protein in
concentrate supplements (17.0% in exp 1 and 11.9% in exp 2) on grazing
behaviour and herbage intake (HI) of spring calving dairy cows. In exp
1, 12 multiparous Friesian dairy cows (BW 529 kg), yielding 33 1/d and
at 53 days of lactation, were assigned to a 3x3 Latin square design with
periods of 21 days. In exp 2, 30 multiparous Friesian dairy cows (BW
512 kg), yielding 29.3 1/d and at 65 days of lactation, were assigned
to a continuous randomized design for 45 days. For both experiments
the treatments included: grazing alone (TGO), grazing plus 6 kg/d of
sugar beet pulp-based concentrate (TFC) and grazing plus 6 kg/d of
cereal-based concentrate (TSC). The concentrates were balanced by CP
and ME. The cows were supplemented twice a day and managed under a
strip grazing system on pasture consisting mainly of perennial rye grass.
During the last week of each period in exp 1, and at one time point in exp
2, a record of individual grazing behavior was made every 10 minutes for
all the cows during 24 hrs grazing activities. Throughout the trial BW
was recorded weekly. HI and total dry matter intake (TDI) was esti-
mated using Cr203. The results for HI during exp 1 were 15.4, 10.5 and
10.9 kg/d for treatments TGO, TCF and TCS, respectively (P<0.05).
TDI was 15.4, 15.8 and 16.2 kg/d, respectively (P>0.05), grazing time
(GT) was 562, 510 and 507 min/d, respectively (P>0.05), ruminating
time (RT) was 393, 367 and 418 min/d, respectively (P=0.06) and body
weight change was 0.18; 0.50 and 0.69, respectively (P<0.05). The re-
sults for HI during exp 2 were 16.8, 11.2 and 12.1 kg/d for treatments
TGO, TCF and TCS, respectively (P<0.05). TDI was 16.8, 16.5 and
17.4 kg/d, respectively (P>0.05), GT was 510, 456 and 466 min/day,
respectively (P>0.05), RT was 451, 491 and 442 min/day, respectively
(P=0.06) and body weight change was 0.72; 0.99 and 0.88, respectively
(P>0.05). The results suggest that carbohydrate source did not affect
the grazing behaviour of dairy cows on this experiment. Key words:
Cows grazing, intake, carbohydrates

Key Words: Grazing Cows, Intake, Carbohydrates
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M127 The effects of xylanase addition on the fer-
mentation of distillers wet grains in laboratory silos. V.
Akay*, Alltech, Inc., Nicholasville, KY.

The objective of this study was to investigate the effects of the addi-
tion of xylanase on the fermentation of distillers wet grain (DWG). Dis-
tillers wet grains (36.36% DM) were obtained from New Energy Corpo-
ration (South Bend, IN). Treatments were: 1) control (CONT; water); 2)
XYL1 (xylanase; 1.0 million XU/tonne); 3) XYL2 (xylanase; 2.0 million
XU/tonne); 4) XYL3 (xylanase; 3.0 million XU/tonne). Three different
levels of enzyme were prepared from a concentrate (200, 000 XU/g) by
dissolving 0.5, 1.0 and 1.5 g in 100 ml distilled water for XYL1, XYL2
and XYL3, respectively. Seven kilograms of DWG was placed into a
mixer and 7 g of distilled water or enzyme solution was sprayed to ob-
tain proper levels of enzyme concentrations for each treatment. Equal
portion of treated DWG was packed into three 1 L. Weck jars and sealed
for each treatment (total 12 jars). Treated samples were incubated at
room temperature. Jars were opened after 14 days of incubation and
analyzed for pH, DM, ADF, NDF, N and soluble sugars. Data were
analyzed as completely randomized design using the GLM procedure of
SAS. Significant was declared at P #8804 .05. Crude protein, arabinose
and maltotriose did not differ among treatments. The pH content of en-
siled samples was lower for XYL2 compared to CONT, XYL1 and XYL3.
Neutral detergent fiber was lower in enzyme treated samples compared
to CONT, and enzyme supplementation had both a linear and quadratic
effect on NDF. Enzyme supplementation decreased lactic acid and had
both a linear and quadratic effect on lactic acid. Dextrin was higher
in enzyme treated samples compared to CONT, and enzyme supple-
mentation had both a linear and quadratic effect on dextrin. Dextrin
content was higher for XYL2 and XYL3 compared to XYL1. Glucose
was higher in enzyme treated samples compared to CONT. Enzyme sup-
plementation increased xylose compared to CONT. These changes in the
composition of enzyme treated DWG may have some effect on animal
performance.

Key Words: Distillers Wet Grains, Xylanase, Silo

M128 Herbage and animal performance responses
to management intensity of continuously stocked bahia-
grass pastures. R. L. Stewart, Jr.*, L. E. Sollenberger, J. C. B.
Dubeux, Jr., and J. M. B. Vendramini, University of Florida, Gainesville.

Bahiagrass (Paspalum notatum) pasture covers approximately one mil-
lion hectares in Florida, 90% of which is utilized by beef cattle. In-
creasing urbanization may force beef producers to achieve economic
livelihood on reduced land area. One option is to increase intensity
of management of the remaining pasture resource. The objectives of
this research were to evaluate the effects of management intensity (MI),
defined as a combination of N fertilization and stocking rates (SR), on
yearling beef heifer and bahiagrass pasture performance. Treatments
included LOW (40 kg N ha™t yr!, 1.2 animal units [AU, one AU=500
kg live weight] ha™* SR), MODERATE (120 kg N ha™! yr'!, 2.4 AU
ha! SR), and HIGH MI (360 kg N ha™ yr!, 3.6 AU ha'), and each
was replicated across two pastures. Herbage mass (3.0 MG ha!) and
herbage allowance (4.0 kg forage kg™ animal weight) were greater for
LOW and decreased (P<0.05) as MI increased to HIGH (2.6 Mg ha™!
and 1.1 kg forage kg™! animal weight). This occurred despite herbage
accumulation rate being greater (P<0.02) for HIGH (33 kg ha d!)
than LOW (19 kg ha™ d™!). Nutritive value increased with increasing
MI, in part due to greater N rate and also because the higher stock-
ing rates likely increased the frequency at which cattle revisited grazing
locations. Average daily gain decreased (P<0.02) from LOW to HIGH
(0.46 to 0.36 kg d') because of the lower herbage allowance for HIGH.
Gain per hectare increased (P<0.02) with increasing MI due to greater
forage utilization. Bahiagrass cover increased (P<0.03) with the HIGH
MI (7.1%) and decreased with LOW (-6.4%) and MODERATE (-4.7%)
due to invasion of bunchgrass weeds. In conclusion, the increase in
liveweight gain per hectare did not compensate for the additional cost
associated with increased management. Therefore, if the need for in-
creased production per unit land area becomes acute, the use of another
more management-responsive grass species likely will be required.

Key Words: Paspalum notatum, Nitrogen Fertilization, Stocking Rate

M129 Responses by steers compared under contin-
uous and frontal grazing. H. Lippke, T. D. A. Forbes*, E. Rivera,
P. G. Soderstrom, and B. G. Warrington, Texas Agricultural Experiment
Station, Uvalde, TX..

Forage intake, digestible DM (DDM), and ADG by steers grazing rye-
grass (Lolium multiflorum L.) under a frontal grazing system (FGS)
were compared with responses under continuous stocking (CGS) at three
stocking densities. All pastures were irrigated by a center pivot system.
In the FGS, a break wire attached to the towers of the center pivot was
advanced at a rate that would leave 30% of the leaf with the ungrazed
residue (e.g., 10 cm min! for 6 h daily). Each pasture was stocked with
five Angus steers (testers), balanced for weight and sire effects. Ad-
ditional steers (grazers) were placed in the FGS and high-density CGS
pastures. Initial stocking densities were 1375, 1258, 895, and 717 kg BW
ha™! for the FGS and the three CGS pastures, respectively. Dry mat-
ter intake (DMI) and DDM were estimated in January (Jan), February
(Feb), and April (Apr), using alkane marker techniques. In Jan, mean
DDM ranged from 773 to 779 g kg™!, except for the medium CGS pas-
ture with 740 g kg™ (P<0.05). In Feb, DDM ranged from 747 to 773 g
kg™, except for the high CGS pasture (650 g kg™!, P<0.05). In Apr, the
medium CGS had greater DDM (710 g kg™!, P<0.05) than the FGS and
low CGS pastures (680 g kg™!); mean DDM of the high CGS pasture was
692 g kg'!. In Jan, mean estimates of DMI ranged from 21.8 to 24.6 g
kg BW among pastures and were not different (P=0.19). In Feb, DMI
for medium CGS (25.2 g kg™ BW) and low CGS (23.0 g kg™* BW) were
greater (P<0.05) than for high CGS (19.3 g kg! BW); mean DMI for
FGS (20.4 g kg™ BW) was different (P<0.05) from medium CGS. In
Apr, means for DMI ranged from 17.3 to 19.4 g kg'! BW and were not
different (P>0.2). Mean ADG for the medium CGS pasture (1.09 kg)
was greater (P<0.05) than for high CGS (0.89 kg), with low CGS (1.01
kg) and FGS (0.92 kg) intermediate. These data are consistent with the
observed rank growth and earlier maturity of the low-density CGS pas-
ture and the persistently lower herbage mass of the high-density CGS
pasture. The FGS provided no performance benefit over CGS.

Key Words: Intake, Digestibility, Alkane

M130 Kura clover spreading ability with grass com-
petition. B. Kim*! and K. Albrecht?, 1College of Animal Resources
science, Kangwon National University, 2 Department of Agronomy, Uni-
versity of Wisconsin-Madison.

Kura clover (Trifolium ambiguum M. Bieb.) is known to develop an
extensive rhizome system when grown in monoculture. However, there
is no information about the effects that competition from companion
grasses could have on its rhizome development. This study was con-
ducted to determine the difference in rhizome development of Kura
clover planted in three different grass treatments of smooth bromegrass
(Bromus inermis Leyss) and Kentucky bluegrass (Poa pratensis L.)
swards and to evaluate the effect of defoliation height on Kura clover
rhizome development. The experimental design was a randomized com-
plete block with split, split-plot arrangement using three replications.
The three grass treatments (killed-grass, grass and grass+N fertilizer)
were randomly assigned to whole plots with two cutting height treat-
ments (4-cm or 10-cm stubble height) assigned to sub plots. Two plants
of each of the ten different entries of Kura clover (populations started
from seeds or clones started from rhizomes) were randomly assigned to
sub-sub plots. Rhizome development was measured in mid-September
two years after transplanting in both swards at the University of Wiscon-
sin Arlington Agricultural Research Station. Individual plants spread
up to 1 m in diameter over a 2-year period after transplanting with no
grass competition. The mean spread of kura clover by rhizome growth
was greatest in killed-grass plots (85-cm diameter), least in the grass+N
plot (29-cm diameter), and intermediate (57-cm diameter) in the grass
only plots for both swards. The defoliation height of the swards did not
significantly affect the spread of Kura clover regardless of grass status
(killed or 4+ or N) in either smooth bromegrass or Kentucky bluegrass.
Kura clover generally spread more in smooth bromegrass sward com-
pared to Kentucky bluegrass swards. Reducing the competition from
grasses is a management tool that can be used to maximize the coloniz-
ing ability of Kura clover.

Key Words: Kura Clover, Rhizome
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M131  The effects of addition of pectinase on the lev-
els of soluble sugars during ensiling of whole sugar beets
in laboratory silos. V. Akay* and P. Karnezos, Alltech, Inc.

The objective of this study was to examine the effects of pectinase
on the levels of soluble sugars during ensiling of whole sugar beets in
sealed Weck jars. Whole sugar beets were obtained from Best Agri Mar-
keting, CA. Treatments were: 1) CONT (control, water); 2) PECT25
(pectinase; 2.5 million AJDU(apple juice depectinizing unit)/tonne); 3)
PECT50 (pectinase; 5.0 million AJDU /tonne); and 4) PECT75 (pecti-
nase; 7.5 million AJDU /tonne). Sugar beets were washed with tap water
and shredded with a pruning shredder. Three different levels of enzyme
were prepared from a concentrate (1 million AJDU/g) by dissolving
0.250, 0.500 and 0.750 g in 100 ml distilled water for PECT25, PECT50
and PECT75, respectively. Seven kilograms of shredded sugar beets
was placed into a mixer and 7 g of distilled water or enzyme solution
was sprayed to obtain proper levels of enzyme concentrations for each
treatment. Equal portions of treated sugar beets were packed into six
1 L Weck jars and sealed for each treatment. Treated samples were
incubated at room temperature. Jars were opened after 14 days of in-
cubation and analyzed for pH, dry matter, soluble sugars and liquid
content. Data were analyzed as a completely randomized design using
the GLM procedure of SAS. Significance was declared at P #8804 .05.
Addition of pectinase to sugar beets decreased the pH, arabinose and
acetic acid contents, and increased the lactic acid, fructose and galactose
contents compared to control. Addition of pectinase to sugar beets also
increased the liquid content of ensiled sugar beets compared to control.

Items CONT PECT25 PECT50 PECT75 SEM
pH 3.86% 3.84* 3.72P 3.71>  .008
Dry matter, % 16.90* 16.84*"  16.75°  16.83%" 045
Dextrin, % of DM 25.40°°  20.71°  27.72*  23.37°° 961
Arabinose, % of DM 20.98*  19.33*  16.30°  15.19® 617

Maltose, % of DM 0.62% 0.42 0.63% 0.35"  .034
Maltotriose, % of DM 0.62* 0.62* 0.63* 0.42>  .003
Glucose, % of DM 0.41>¢  0.21° 0.632P 0.83*  .104
Fructose and

Galactose, % of DM 4.49° 6.72 6.83 9.22* 550
Lactic acid, % of DM 6.70° 6.92 9.40% 9.50*  .198
Acetic acid, % of DM 3.17% 3.05% 2.72P 2.43°  .087
Liquid, %w 62.10°  70.65*>  73.73*  73.45* 1.100

abcMeans in row without common superscripts differ (P < .05).

Key Words: Sugar Beet, Pectinase, Silo

M132 Comparison of forage drying methods. T.W.
White*, A.J. Phelps, H.G. Bateman, and C.C. Williams, Louisiana
State University Agricultural Center.

Effects of drying method on forage analysis were compared using fresh-
cut samples of immature and mature alfalfa, red clover, crimson clover,
white clover, Coastal bermudagrass, Grazer bermudagrass, bahiagrass
and ryegrass. Eight samples of each forage were cut at two stages of
maturity. Four samples were oven-dried at 50 C and four samples were
freeze-dried. After the initial drying, the Cf}orages were ground to pass a
2-mm screen and DM determined at %OO C. Ash, CP, NDF and ADF
were determined on the oven-dried (50 C) and freeze-dried samples and
reported on DM (100 ° C) basis. A 2x2x8 factorial arrangement of treat-
ments was analyzed as a completely randomized block design. Immature
forage contained more ash (P < 0.01) and less (P < 0.01) NDF and ADF
than mature forage. Legumes were lower (P < 0.01) in NDF, generally
lower in ADF and higher (P < 0.01) in CP than grasses. Ash and NDF
were higher (P < 0.02) and CP was lower (P < 0.01) in oven-dried
forages than in freeze-dried forages. These results suggest that drying
method may affect apparent forage composition.

Key Words: Forage, Drying methods, Analysis

M133  Effect of winter stocker growth rate and fin-
ishing diet on beef longissimus fatty acid composition. C.
Realini!, S. Duckett*!, J. Neel?, J. Fontenot?, and W. Clapham?,
LUniversity of Georgia, 2USDA-ARS, 3 Virginia Tech University.

Seventy-two Angus-cross steers were stockered during the winter months
at three growth rates (LOW [0.36 kg/d], MED [0.55 kg/d] or HIGH [0.82

kg/d] prior to finishing on pasture (PAST) or corn silage-concentrate
diet (CONC) to determine the effects on longissimus muscle fatty acid
composition and cholesterol content. Fatty acid profile and cholesterol
content of ribeye steaks (12th rib) were determined by GLC. Data were
analyzed as a 3 x 2 factorial design with stocker growth rate (LOW,
MED, HIGH), finishing diet (PAST or CONC) and two-way interaction
in the model. Total lipid content was two-fold greater (P < 0.01) for
CONC than PAST, and similar between stocker growth rates. Longis-
simus muscle from CONC had greater (P < 0.01) proportions of myris-
toleic, palmitic, palmitoleic, oleic, and total monounsaturated fatty
acids than PAST. Saturated fatty acid concentration was greater (P <
0.05) for PAST-LOW than PAST-MED or CONC-HIGH. Trans-11 oc-
tadecenoic acid and the cis-9 trans-11 isomer of CLA were 234% and 90%
greater (P < 0.01), respectively, for PAST than CONC. Omega-3 fatty
acid concentration was 136% greater (P < 0.05) for PAST than CONC
due to increases in EPA (C20:5), DPA (C22:5), and DHA (C22:6). For
omega-6 fatty acids, PAST-MED had greater (P < 0.05) levels of omega-
6 and linoleic acid than PAST-LOW or CONC-HIGH with CONC-LOW
and PAST-HIGH being intermediate. The ratio of omega-6 to omega-3
fatty acids was lower (P < 0.05), more desirable from a human health
standpoint, for PAST than CONC. Cholesterol content tended (P =
0.06) to be greater for PAST than CONC with no differences among
stocker growth rates. Increasing growth rate during winter stockering
prior to finishing had only minor influences on longissimus fatty acid
composition. Finishing cattle on pasture reduced the total fat content
of the longissimus and increased the concentrations of omega-3 fatty
acids, CLA and trans-11 octadecenoic acid.

Key Words: Beef, Fatty Acids, Forages

M134  Effect of winter stocker growth rate and fin-
ishing diet on beef rib composition, quality and palata-
bility. C. Realini!, S. Duckett*!, J. Neel?, J. Fontenot?, and W.
Clapham?, 1University of Georgia, 2USDA-ARS, 3 Virginia Tech Uni-
versity.

Angus-cross steers (68 steers in 2002; 62 steers in 2003) were stockered
at three growth rates (LOW, MED or HIGH) during the winter months
prior to finishing on pasture (PAST) or corn silage-concentrate diet
(CONCQ) to determine the effects on 9-10-11th rib composition, color,
and palatability. Steers were harvested at a commercial meat plant and
rib (IMPS107) removed from each carcass. The percentage of lean, fat
and bone was determined by physical dissection of the 9-10-11th rib sec-
tion. Data were analyzed as a 3 x 2 x 2 factorial design with stocker
growth rate, finishing treatment, year and all interactions in the model.
Percentages of bone and lean in the 9-10-11th rib section were greater
(P < 0.05) for PAST than CONC finished. Rib sections from steers
finished on PAST had a 46% reduction (P < 0.05) in fat trim (subcuta-
neous and intermuscular) compared to CONC finished. Reduced growth
rate (LOW) during winter stockering reduced (P < 0.05) percentage of
bone and tended (P = 0.08) to increase the percentage of fat in the
rib section. Rib section weight increased (P < 0.05) with higher winter
growth rates for CONC but did not differ among stocker growth rates
for PAST. Overall, rib section weight was 28% heavier for CONC than
PAST. Longissimus muscle from PAST was darker (P < 0.01), less (P <
0.01) red, and less (P < 0.01) yellow compared to CONC. Subcutaneous
fat color was darker (P < 0.01) and more yellow (P < 0.01) for PAST
than CONC. The interaction between finishing treatment and year was
significant (P = 0.01) for Warner-Bratzler shear force (WBSF'). In 2002,
WBSF at 14-d of postmortem aging did not differ between PAST and
CONC; however in 2003, WBSF was greater (P < 0.05) for PAST than
CONC. Increasing growth rate during winter stockering had only minor
effects on rib weight and composition. Finishing diet altered rib weight
and composition, lean and subcutaneous fat color, and tenderness.

Key Words: Beef, Forages, Tenderness

M135  Effect of winter period rate of gain on fin-
ishing growth rate, final weight and carcass parameters
from pasture or feedlot finished cattle. J. P. S. Neel*!, J.
P. Fontenot?, W. M. Clapham?!, and S. K. Duckett3, 1USDA-ARS,
AFSRC, 2 Virginia Tech, ® The University of Georgia.

English-type crossbred steer calves (71 head in 2002; 62 head in 2003)
were used to compare growth rate, final weight and carcass parame-
ters from cattle finished on pasture (PAST) or corn silage-concentrate
(CON) in feedlot, after being wintered at projected low (LOW, ADG =

J Anim. Sci. Vol. 82, Suppl. 1/J. Dairy Sci. Vol. 87, Suppl. 1/Poult. Sci. Vol. 83, Suppl. 1 33



0.36 kg), medium (MED, ADG = 0.55) or high (HIGH, ADG = 0.82)
growth rates. Steers were harvested on the same dates, across treat-
ments, at a commercial meat plant. Data were analyzed as a 3 x 2 x 2
factorial design with winter treatment, finishing treatment, year and all
interactions in the model. Winter treatment influenced (P < 0.05) fin-
ishing ADG (ADG), final weight (FW), carcass weight (CW), dressing
percentage (DP) and quality grade QG. Steer ADG during finishing was
greater (P < 0.05) for LOW than MED and MED than HIGH winter-
ing treatments. Animal FW and QG was greater (P < 0.01) for HIGH
than LOW winter treatment. Carcass weight and DP was greater (P <
0.05) for HIGH. Finishing treatment influenced (P < 0.001) yield grade
(YG), rib fat (RF), ribeye area (REA), kidney, pelvic and heart fat
(KPH) and QG with values being higher for the CON treatment. The
interaction between finishing treatment and year was significant (P <
0.05) for ADG, FW, CW and DP. Pasture finished cattle had lower (P
< 0.001) ADG, FW, CW and DP in year two than one, while no differ-
ences were seen between years for the CON treatment. Year influenced
(P < 0.05) RF, KPH and QG. Cattle had higher (P < 0.05) RF and QG,
and lower KPH in year 1. Lower winter period gain resulted in greater
finish period gain. Finishing cattle on CON resulted in greater ADG,
FW, CW, DP, YG, QG, RF, REA and KPH. Carcass quality grades
were lower in year 2 than year 1.

Key Words: Finishing, Pasture, Winter

M136  Effects of ~y-terpinene, terpinolene, a-
copaene, and a-terpinene on consumption of alfalfa pellets
by sheep. R. E. Estell*!, E. L. Fredrickson!, D. M. Anderson!, K. M.
Havstad!, and M. D. RemmengaQ, 1USDA/AF\’S Jornada Experimental
Range, 2New Mexico State University, Las Cruces.

Secondary chemistry influences shrub consumption by free-ranging ru-
minants. However, effects of many specific terpenes on herbivory have
not been examined. Four experiments were conducted to examine ef-
fects of individual terpenes on alfalfa pellet intake by lambs. Forty-five
lambs (9 lambs/treatment) were individually fed alfalfa pellets sprayed
with either vy-terpinene, terpinolene, a-copaene, or a-terpinene at one
of five concentrations in an ethanol carrier. Treatments (0, .5, 1, 2, and
10X) were multiples of the concentration (X) of a specific terpene on
the leaf surface of Flourensia cernua. Terpenes were applied to alfalfa
pellets (0.64 kg-lamb™!.d"!, DM basis), and consumption was measured
during a 20-min interval for 5 d. Lambs were adapted to handling and
individual pen feeding for 10 d and were maintained and fed alfalfa pel-
lets in one group (except during 20-min tests) at a mean total daily
intake of 3.9% of BW (DM basis). A day effect (P < 0.02) was detected
for intake with ~-terpinene (P < 0.0001 for both linear and quadratic
contrasts). A treatment effect (P < 0.02) was observed for a-copaene,
with intake on the 2X treatment lower than other treatments. No effect
of terpinolene or a-terpinene on intake was observed during the 20-min
interval. None of the chemicals tested were strongly related to intake of
alfalfa pellets by lambs under the conditions of this study.

Key Words: Intake, Sheep, Terpenes

M137 Forage quality differences between grass hay
stored as dry large round bales or wet wrapped round
bales. E. B. Rayburn, W. L. Shockey*, and R. M. Wallbrown, West
Virginia University, Morgantown.

High humidity associated with the Appalachian region of the US, re-
quires hay producers to wait 2 to 3 days between mowing and baling.
Most hay is stored at 80 to 85% dry matter (DM) as large round bales
(DRB). Hay harvested as wrapped, large round bales (WRB) usually
range from 40 to 60 % DM. The ability to store WRB at high mois-
ture reduces field drying time to 1 to 2 days. Reduced drying time and
increased forage moisture increases leaf retention and decreases field
losses. In an on-farm research study 7 forage producers representing
7 WV counties harvested hay as either DRB or WRB that was cut
from the same field on the same day. Samples (n = 16) were analyzed
for DM, crude protein (CP), available protein (AP), degradable protein
(DP), soluble protein (SP), acid detergent fiber, neutral detergent fiber
(NDF), crude fat (CF), total digestible nutrients (TDN), net energy lac-
tation (NEI), net energy maintenance (NEm), net energy gain (NEg),
calcium, phosphorus, magnesium, potassium, sulfur, relative feed value,
ash, lignin, NDF insoluble CP (NDICP), starch, nonfiber carbohydrate,
and sugar. WRB hay contained higher levels of CP (12.1 vs 10.7%
DM; P<.05), CF (3.6 vs 2.2% DM; P<.01), NEm (.51 vs .42Mcal/lb;

P<.05), SP (6.0 vs 2.2% DM; P<.001), and SP (50.6 vs 21.4% CP;
P<.001) and lower levels of NDICP (2.7 vs 4.5% DM; P<.01) compared
to DRB. WRB hay tended to contain higher levels of AP (11.1 vs 9.7%
DM; P=.07), TDN (56.8 vs 52.2% DM; P=.07), NEI (.53 vs .43 Mcal/lb;
P=.43), NEg (.26 vs .17Mcal/lb; P=.05), DP (68.8 vs 55.4% CP; P=.05)
and lower levels of lignin (8.5 vs 7.2% DM; P=.1) compared to DRB.
The economic impact of the improved quality only covered the cost of
the plastic. To maximize the value of wrapping hay it is necessary to
harvest at earlier stages of growth so that forage quality improvements
will pay for the additional machinery, labor and material cost. For WV
cattle producers, WRB could be a cost effective way to improve nutri-
tion of hay-fed animals if the productive state of those animals require
additional nutrients.

Key Words: Forage, Hay, Large Round Bales

M138 Assumption testing of the optimal sampling
schedule of diet components. B. Cobanov* and N. R. St-Pierre,
The Ohio State University, Columbus.

The accounting of forage inventory can be conceptualized as a qual-
ity control issue that can be monitored using a Shewhart X-bar chart.
This procedure requires three inputs: number of samples n, sampling
frequency h, and control limits L. All three affect the performance of
the chart and, thus, the total quality cost (TCQ). A TCQ function
consists of cost/cycle while the process is in-control (IC) A, cost/cycle
while the process is out of control (OC) B, cost/cycle for sampling and
analyses F, and expected duration of a cycle D. A=Cy/J, where Cy is
quality cost/d while producing is IC, and J=1/mean time process is
IC. B=C1(E-7-A2h+T1+T2)+sY/A1+W, where C; is quality cost/d
while producing is OC, E=time to sample and analyze one item, 7=[1-
(14Jh)e "] /[J-Je""P] is the expected time for assignable cause to occur
given that it occurs between the i*® and the (i4+1)t" sample, Ax=1/(1-8)
is the average run length while OC, T; is the expected time to discover
the assignable cause, T2 is the expected time to fix the diet, 3 is the
probability (IC_signalprocess_is_OC), s=(e"”‘)/(1—e"”‘) is the expected
number of samples taken while IC, Aj=1/a is the average run length
while IC, « is the probability (OC_signal-process_is_IC), and W=cost to
fix the diet. D=1/J-7+E+A2h+T14+T2. F=(a+bn)/hD where a is the
fixed cost per sample, and b is the cost/(unit sampled). The daily
TCQ=(A+B+F)/D. The model assumes the normal distribution, but
the true distribution remains unknown. We have performed extensive
simulation varying J parameter from 5 to 90 d using: Standard Nor-
mal (SN); SN with +/- 3.5 SD outliers inserted with a frequency of 1, 5
and 10%; LogNormal with o taking values 0.3, 0.6, 1.0, 2.0, 4.0, SN with
graduate change of mean from 0 to 1.5 SD over 7, 14 and 28 d. The sim-
ulation showed that the optimal solution is not sensitive to outliers (the
average TCQ cost change was less than 1%) or to long tails (LogNormal
test showed the average TCQ cost change in range 6.12 to +1.74%).
Finally, the gradual mean change test yielded the most significant cost
increase (27.8 to 42.9%).

Key Words: Sampling & Simulation, Quality Control, Assumption Test-
ing

M139 Effects of source and level of two legumes
or cotton seed meal on intake and digestibility of Coastal
Bermudagrass (Cynodon dactylon) hay diets by goats. J. L.
Foster*, W. C. Ellis?, J. P. Muirl, and J. Sawyer?, ! Texas Agricul-
tural Experiment Station, Stephenville, TX, %2 Texas A&M Universtiy,
College Station.

The objective of this study was to determine effects of two levels
of Strophostyles helvula (Hel; 1.57% N, 47.57% NDF), Strophostyles
leiosperma (Leo; 1.88% N, 49.0% NDF), or cotton seed meal (CSM;
8.10% N, 35.26% NDF) upon intake of coastal bermudagrass (CBG;
2.03% N, 68.12% NDF') hay and apparent digestibility of dietary OM
(OMD), NDF (NDFD), and N (ND). Six Boer-Spanish goats (average
weight 46.22 £+ 3.99 Kg) were fed CBG plus fixed levels of Hel, Leo,
or CSM at 0.34 or 0.68% of BW / d in a 6 by 6 Latin square design
with 3 by 2 factorial arrangements of treatments. The CBG was fed ad
libitum, and legumes / CSM fed in two equal daily feedings during a
7 d adjustment period and 7 d collection period in metabolism crates.
Feces were collected every 24 h, weighed, sub-sampled, and frozen until
dried at 100°C. Diet, legumes / CSM, and fecal samples were ground
to pass a 1 mm screen in a Wiley mill and analyzed for OM, NDF and
N. Nutrient intake and digestibilities were calculated and data analyzed
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by GLM procedures of SAS. Interactions between source and amount
were insignificant (P = 0.16). Intake of N was greater (P < 0.01) by
goats fed CSM (111.3 4+ 6.0 mg/kg BW) than by those fed Hel or Leo
(each 74 + 6.0 mg/kg BW). Otherwise N intake did not differ. Lack of
differences due to inclusion of legumes was probably due to similarity in
N content of legume and CBG (P = 0.29). Other than a trend for CSM
to increase N intake, source and level of legume or CSM had no effect
on intake of hay or digestibility of dietary NDF (P > 0.05). There was
a tendency for improved digestibility of OM with the 0.68% supplemen-
tation level of all sources (P = 0.06; 56.5 vs. 63.3 &+ 2.4, 0.34 and 0.68%
levels respectively). There was no benefit from feeding these legumes
or CSM with CGB for these goats. Feeding these sources and levels of
the two legumes or CSM did not impair intake or digestibility of CBG
in this trial. Similarities in nutrient intake among treatments indicate
that legumes and CSM replaced dietary CBG instead of increasing total
intake.

Key Words: Goat, Legume, Supplement

M140 Effect of corn silage chop length on lacta-
tion performance of dairy cows on a commercial farm —
a case study. T. D. Nennich*!, J. H. Harrison!, D. L. Davidson?,
J. Werkhoven?, and A. Werkhoven?, 1 Washington State University,
Puyallup, 2 Werkhoven Dairy, Monroe, WA.

The theoretical length of cut (TLC) of corn silage can affect the lacta-
tion performance of dairy cows. An on-farm case study was conducted
to compare the differences in the lactation performance between cows
fed corn silage that was chopped at 1.6 cm (SHORT) or 2.5 cm (LONG)
TLC. Two pens of mid-lactation Holstein dairy cows (115 cows per pen)
were assigned to one of two treatments in a 2 x 2 Latin square design.
Diets were fed for two periods of 24 days each. The corn silages were
stored in a bunker (SHORT TLC) or AgBag (LONG TLC) silo. Di-
ets were formulated to contain 22.7% corn silage (DM basis) and were
similar except for the corn silage. Cows were milked an equal num-
ber of times and averaged 3.2 milkings per day. Pen milk weights were
recorded at each milking. Milk was sampled for composition analysis
four times each period using the California DHIA in-line sampling kit.
As expected, LONG diets resulted in a greater percentage of material
on the top screen of the particle separator than SHORT diets. Milk
production was numerically greater (0.4 kg/milking or 1.2 kg/d on a 3x
milking schedule) for cows consuming SHORT diets. Dry matter intake
and milk composition were similar for the two diets. Feeding SHORT
corn silage diets resulted in numerically greater milk production (0.4
kg/milking) when corn silage was fed at a rate of approximately 23% of
the dietary DM on this commercial dairy.

Treatment Milk, kg/milking DMI, kg/d Milk fat, % Milk protein, %

LONG 12.9 26.6 3.47 3.11
SHORT 13.3 26.5 3.50 3.09
SD 1.6 1.5 0.24 0.09

Key Words: Corn Silage, Dairy, Chop Length

M141 Peanut stover and bermudagrass hay for
wethers on summer hardwood range in north central
Texas. C. E. Packard*!:2, J. P. Muir!, R. Wittie2, and R. Harp2,
L Texas Agriculture Experiment Station, Stephenville, TX, 2 Tarleton
State University, Central Texas.

Goats in the south-central United States raised on range often face a
mid-summer forage quantity and quality deficit that may be mitigated
by feeding inexpensive hay or stover. Peanut stover (10 % CP, 40%
ADF) and Bermudagrass hay (12% CP, 33% ADF) were tested in north-
central Texas as a 0.5% and 2.0% BW supplement/substitution on 20
kg Spanish X Boer goat wethers that browsed native hardwoods (8 head
ha-1) and in a traditional feedlot, using a complete feed ration as a con-
trol. For 10 weeks from July to September in 2002 (216 mm rainfall)
and in 2003 (354 mm rainfall) average daily gains (ADG) were mea-
sured and ADF and CP concentration of the primary browse species
were determined. Goats receiving 0.5% BW bermudagrass in 2002 had
greater ADG than those in the control and 0.5% BW peanut paddocks
(P < 0.1). There were no differences (P > 0.1) in ADG among goats
fed 2.0% BW of bermudagrass, and peanut stover or control animals in

2002. There were no differences (P > 0.1) among treatments in 2003.
Goats fed concentrates in the drylot had greater (P < 0.1) ADG than
goats eating either hay or stover ad libitum both years. There were
no differences (P > 0.1) in carcass percent among animals in the range
Control goats in the drylot had greater (P < 0.05) car-
cass percentages than animals fed either stover or hay (45, 37 and 31%,
respectively). Supplementing goats on hardwood range with bermuda-
grass hay at 0.5% BW improved ADG only when low rainfall resulted
in diminished browse (450-750 kg ha-1 at an average 11% CP and 29%
ADF). Goats on woodland range at excessive stocking rates or on de-
graded range may also benefit from bermudagrass supplementation even
during high rainfall years.

treatments.

Key Words: Goat, Stover, Hay

M142  Forage intake, digestibility and gain by five
beef breedtypes grazing rye-ryegrass-bermudagrass pas-
ture and subsequent feedlot performance. T. D. A. Forbes*1,
F. M. RouquetteQ, R. D. Randel?, and J. J. Cleere3, 1 Texas Agricul-
tural Experiment Station, Uvalde, TS, 2 Texas Agricultural Experiment
Station, Overton, TX, 3 Texas Cooperative Extension, Overton, TX.

An experiment was conducted using Angus (ANG), Bonsmara (BON),
Brahman (BRM), Bonsmara x Angus (BA) and Braunvieh (BRV) steers
grazing bermudagrass pastures overseeded with rye and ryegrass to de-
termine forage intake and digestibility (DMD) using alkane markers, and
to relate performance on pasture to subsequent feedlot performance. Ten
animals of each breed were allotted to 5 pastures on Dec. 12. Animals
were weighed at the start of the trial and at 28-d intervals for 121-d.
On April 19, 5 animals of each breed were dosed with a controlled-
release alkane capsule for the determination of intake and digestibility.
From April 29, fecal samples were collected from each dosed animal on
5 consecutive days. Forage samples were collected daily for alkane de-
termination, and forage mass was measured at the start and end of the
intake trial. Forage and fecal samples were frozen and lyophilized prior
to extraction of alkanes and determination by GC. Initial BW (kg) was
255 £ 7.3, 183 £ 6.9, 197 £ 6.9, 256 + 7.7, and 213 £ 6.9, respectively
for ANG, BON, BRM, BA and BRV. The BON and BRM steers were 4
mo younger than the other breeds. Consequently, ADG and intakes are
reported on a BW basis. Average daily gain on forage was highest (P
= 0.006) in the BON steers (3.47 £ 0.275 g.kg LW™'.d!) followed by
BRV, ANG, BRM and BA (3.6 £+ 0.26, 3.5 £+ 0.27, 3.3 £+ 0.26 and 2.8 &+
0.29, respectively). Breed did not differ (P = 0.50) in DMI (5.2 4+ 0.19
kg DM/d). Diet DMD tended (P = 0.07) to be higher in BRM and BRV
and lowest in BA (0.69, 0.69, 0.68, 0.67, and 0.65 + 1.07 for BRM, BRV,
ANG, BON, and BA respectively). Feedlot ADG tended to be higher (P
= 0.09) in the BON steers followed by ANG, BA, BVH, and BRM (5.5
+0.25, 5.1 4 0.26, 5.1 + 0.26, 4.9 + 0.23 and 4.5 + 0.23 g.kg LW™1.d"!
respectively). Steers had higher ADG in the feedlot than on forage, but
there was no correlation (r = 0.117, P = 0.445) between ADG on forage
and ADG in the feedlot. These data suggest that BON steers, though
smaller at the onset of the study, were able to grow efficiently, and that
steers that perform well on forage can also perform satisfactorily in the
feedlot.

Key Words: Alkanes, Steers, Grazing

M143 Soybean by-products for feeding grazing
dairy cows. 1. Milk production and composition. R. F.
Gregoret*1, M. C. Gaggiottil, M. R. Gallardo!, S. E. Valtorta?, G. A.
Contil, and C. Arakaki®, 1 Experimental Station Rafaela INTA, Ruta 34
km 227 Rafaela 2300 Santa Fe Argentina, 2 National Research Council
(CONICET) CC 22 Rafaela 2300 Santa Fe Argentina, 3CICV INTA CC
77 Castelar 1712 Buenos Aires Argentina.

The objective of this trial was to evaluate the effects of three soybean
by-products on milk production and composition. Nine Holstein lactat-
ing cows, rumen fistulated (133 DIM) were used in a 3x3 Latin squares
design replicated 3 times (28 days periods). The treatments were: SH
= Soybean hulls, SM = Soybean meal (Solv-extd, 44) and SSr = Soy-
bean seeds raw. The diets were iso-energy (1.6 Mcal NEL/kg DM),
iso-protein (CP = 16%) and iso-fiber (NDF = 42%), and were formu-
lated on a DM basis with alfalfa grazing (28%), a silage based partial
mixed ration (PMR = 71%) and a mineral mix (1%). In SH soybean
hulls represented 26% of total offered DM; in SM the soybean meal was
16%, while soybean seed represented 17% in SSr. Corn silage, on the
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other hand, represented 13, 40 and 42 % in SH, SM and SSr, respec-
tively. The PMR was fed to each cow in individual pens between the
am and the pm milking. The rest of the day cows were sent to an alfalfa
pasture, on daily strips.
However, NDF consumption was higher in SH. There were no signifi-
cant treatment effects on milk production and composition. The milk
fat content was lower in SH (P = 0.06). Soybean hulls may be included
in a high proportion (26 %) to feed grazing dairy cows in winter, to
partially replace corn silage.

No differences were detected in DM intake.

Treatments® Effects? P<

SH SM SSr SEM T P T*P
DMI, kg/d 18.7 18.4 19.0 0.75 0.2731 0.0063 0.5486
NDF intake, kg/d 8.6 6.8 6.6 0.32 0.0007 0.0022 0.5542
Milk, kg/d 25.7 25.6 24.6 2.23 0.4438 0.8530 0.3719
3.5% FCM, kg/d 23.7 234 233 1.69 0.9889 0.4263 0.1403
Milk fat, % 3.09® 3.37*P 3.51° 0.12 0.0594 0.0227 0.4212
Milk protein, % 3.49 349 3.40 0.12 0.2539 0.4539 0.9974
Fat yield, kg/d 0.83 0.82 0.82 0.06 0.9900 0.4300 0.1403
Protein yield, kg/d 0.93 0.86 0.79 0.05 0.2300 0.9600 0.1263

SH = Soybean hulls, SM = Soybean meal (Solv-extd, 44) and
SSr = Soybean seeds raw 2 T = treatment; P = period;
T*P = interaction

Key Words: Soybean By-Products, Alfalfa Grazing Dairy Cows, Milk
Production and Composition

M144 Soybean by-products for feeding grazing
dairy cows. 2. Rumen fermentation. M. C. Gaggiotti*!, C.
Arakaki2, M. R. Gallardo!, R. F. Gregoret!, S. E. Valtortad, G. A.
Conti!, and O. Quaino!, ! Experimental Station Rafaela INTA Ruta 34
km 227 Rafaela 2300 Santa Fe Argentina, 2CICV INTA CC 77 Castelar
1712 Buenos Aires Argentina, 3 National Research Council (CONICET)
CC 22 Rafaela 2300 Santa Fe Argentina.

Nine ruminal fistulated Holstein cows in mid lactation, were used to
evaluate soybean by-products on rumen fermentation, in a 3x3 Latin
squares design replicated 3 times (28 days periods). The treatments
were: SH= Soybean hulls, SM= Soybean meal (Solv-extd, 44%) and
SSr= Soybean seeds raw. The diets were isoenergy, isoprotein and
isofiber, and were formulated with alfalfa grazing, a silage based partial
mixed ration (PMR) and a mineral mix. Soybean by-products rep-
resented 26, 16 and 17% of the DM diet, in SH, SM and SSr. Corn
silage was 13, 40 and 42 %, respectively. The PMR was fed individ-
ually between am and pm milking, after which all cows were sent to
an alfalfa pasture, on daily strips. Ruminal fluid samples were taken
on days 23 and 25 during each period, at 0, 3, 6, 9, 12, 15, 18, 21
and 24 hours post-am PRM feeding to analyze pH, NHs, total VFA,
acetate (Ac), propionate (Pr) and butyrate concentrations. There were
significant treatment effects on pH, total VFA and Ac:Pr ratio. In SH,
pH and Ac:Pr ratio were lower, while total VFA were higher.
for pH were never below 6.0 and the lowest Ac:Pr (1.75) was recorded
9 hours after the PRM feeding. There was a trend in all treatments for
Ac:Pr to grow higher 6 hours after the beginning of grazing. Except for
treatment by sampling time in Ac and Pr, no other significant interac-
tions were detected. Soybean hulls can partially replace some winter
diet ingredients, such as corn silage, with no evident negative effects.

Values

Treatments! Effects? P<

SH SM SSr SEM T P H T*H
pH 6.19" 6.46% 6.53% 0.04 <.001 <.001 <.001 0.597
NH3s, mg% 16.35 20.21 17.87 1.29 0.131 0.040 <.001 0.568
Total VFA,
mM 150.47% 139.04*P 135.73P 3.29 0.012 0.013 <.001 0.143
Acetate,
mM 85.37 82.46 81.32 1.92 0.326 0.324 <.001 0.047
Propionate,
mM 41.90 32.13 30.00 1.15 <.001 0.022 <.001 0.024
Butyrate,
mM 15.45 15.21 15.29 0.40 0.912 <.001 <.001 0.449
Ac:Pr 2.09 2.66 2.79 0.07 <.001 0.187 <.001 0.006

1SH = Soybean hulls, SM = Soybean meal (Solv-extd, 44)

and SSr = Soybean seeds raw? T = treatment; P = period; H = sampling time;

T*H = interaction

Key Words: Soybean By-Products, Alfalfa Grazing Dairy Cows, Rumen
Fermentation

M145  Evaluating the use of indigestible neutral de-
tergent fiber to predict dry matter intake of cattle fed high
forage diets. R. Driskill*, J. R. Russell, K. Bormann, and W. J. Pow-
ers, lowa State University, Ames.

The efficacy of NDF and indigestible NDF (iNDF) to predict voluntary
feed consumption of steers fed a grass hay diet was determined in a
digestion trial. Six Angus-Hereford growing steers (mean BW, 304 kg)
were used in two 3 x 3 Latin square trials with a 7 d adjustment and 3
d collection periods. Three maturities of smooth bromegrass hay (pre-
bloom, mid-bloom, mature) were fed at ad libitum levels individually in
metabolism crates. Neutral detergent fiber was determined in an Ankom
Fiber Analyzer (Ankom Technology Corp., Fairport, NY) with sodium
sulfite and a heat-stable alpha-amylase on forage and fecal samples and
the remaining residues after a 96 h fermentation of forage and fecal
samples in ruminal fluid and a phosphate buffer in a Daisy'! Incubator
(Ankom Technology Corp., Fairport, NY). Concentrations of NDF and
iNDF for the pre-bloom, mid-bloom, and mature hays were 56.1, 18.4;
67.6, 27.5; 70.1, 29.1% DM. Intakes and excretions of NDF and iNDF
were 2.0740.33, 0.924+0.21; 0.80+0.16, and 0.804+0.19 %BW and did not
differ between steers. Regressions predicting NDF and iNDF excretion
(%BW) from NDF and iNDF intakes (%BW) were NDFfeca1 = -0.11 +
0.50 NDFjptake, r2 = 0.61; iNDFfeca; = -0.02 4+ 1.03 iNDFjpgake, 2 =
0.74. Regressions predicting NDF and iNDF intake (%BW) from DMI
(%BW) were NDFiptake = 0.48 4+ 1.08 DMI, r? = 0.70; and INDF,¢ake
= 0.38 + 0.23 DMI, r2 =0.19. Although iNDF excreted as %BW did not
differ from iNDF consumed, large variations in iNDF intake as %BW
suggests that iNDF is less accurate than NDF in predicting DMI of
steers fed a single forage species.

Key Words: Indigestible Neutral Detergent Fiber, Forage Intake, Beef
Cattle

M146  Visual assessment versus compressed sward
heights as predictors of forage biomass in cool-season pas-
tures. R. E. Vibart*!, S. L. White-Bennett2, J. T. Green?, and S.
P. Washburn!, 1 Department of Animal Science, North Carolina State
University, Raleigh, 2 Department of Crop Science, North Carolina State
University, Raleigh.

Two methods to predict pasture biomass for fescue-ladino clover and
orchardgrass-ladino clover swards were studied. Visual assessment by an
experienced observer was compared to compressed heights using a 0.2-
m? acrylic plate meter that exerted 6.0 kg/m? pressure on the sward.
Regression analyses were conducted for each method using clipped and
dried plant material to ground level from 0.25-m? quadrats used as the
referral method. Sampling included 150 observations for fescue on 38 d
and 119 observations for orchardgrass on 30 d from 1995 to 1998. Es-
timates of biomass were sequential from least to most invasive: visual
assessment; compressed sward height; and clipped biomass. Higher co-
efficients of determination (R?) and lower errors of prediction (S ) for
regressions indicated improved prediction of forage biomass. Regressed
across sampling days and all observations, visual assessments (R2 =0.69
and 0.65, Sxy = 685 and 624 kg DM/ha for fescue, and orchardgrass,
respectively) were more accurate in predicting forage biomass than were
compressed sward heights (R2 = 0.37 and 0.47, Sxy = 998 and 775 kg
DM/ha for tall fescue and orchardgrass, respectively). Regression equa-
tions within sampling days were also more precise for visual assessment
than for compressed sward heights for fescue (R? = 0.94 vs. 0.83 =+
0.03; P < 0.01; Sxy = 297 vs. 442 £ 48; P < 0.05; n = 38) and tended
to differ for orchardgrass (R2 = 0.94 vs. 0.89 £ 0.02; P = 0.07; Sxy
= 247 vs. 321 £+ 42; P = 0.16; n = 30).
sward heights, visual assessment had a higher percentage of predictions
with R? > 0.8 (92 vs. 68% of 38, P < 0.05) for fescue and a numerically
higher percentage (93 vs. 83% of 30) for orchardgrass. Reasons for lower
accuracy using compressed sward heights were not clear. Indentations in
soil surface, differences in composition, maturity, or ground cover could
contribute to less precision using the plate meter.
proved to be a simple and accurate method of predicting forage biomass
in cool season pastures.

Compared to compressed

Visual assessment

Key Words: Pasture Biomass
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M147  Effect of swine manure application on winter
wheat tissue growth and nitrogen, phosphorus, and potas-
sium content. D. M. Sholly*, M. C. Walsh, B. C. Joern, A. L.
Sutton, and B. T. Richert, Purdue University, West Lafayette.

Two studies were conducted to determine the effect of swine manure
application on winter wheat growth and nutrient uptake. Manure was
added to soil on an N basis at 224 and 325 kg plant available nitrogen
(PAN) /hectare for Exp. 1 and 2, respectively. Soil was mixed with ma-
nure from pigs fed diets 1-4: 1) Standard (STD), 17.7% CP; 2) STD +
10% wheat bran (WB); 3) Low Nutrient Excretion diet (LNE) contain-
ing 13.9% CP, HAP corn, synthetic amino acids, and phytase; 4) LNE
+ 10% WB; 5) Negative Control (NC), 0 added PAN; and 6) Positive
Control (PC), 325 kg PAN from (NH4)2SO4 (Exp. 2 only). In Exp. 1
and 2, 20 and 30 winter wheat (CV. Patterson) seeds were sown/pot,
respectively; 4 pots/trt. Exp. 1 wheat was defoliated at d 35, 63, and
91 for harvest 1 (H1), 2 (H2), and 3 (H3), respectively, and in Exp. 2
at d 28 and 56 for H1 and H2, respectively. Exp. 1, all manure trts
increased H1, H3, root, total vegetative tissue (TVT), and total plant
tissue (TPT) wt and N, P, and K tissue content compared to the NC
(P<.05). STD manures increased H1 tissue wt by 12% (1.78 vs. 1.56 g;
P<.03) and N and P content (P<.001), but decreased H2 tissue wt by
49% (0.31 vs. 0.61 g; P<.0002) and N, P, and K content (P<.001) com-
pared to LNE manures. WB manures had no effect on plant growth or
nutrient content (P>.10). Exp. 2, the PC increased H1, root, TVT, and
TPT tissue wt (P<.05) and N content of H1, H2, TVT, and TPT and
root K content (P<.04) compared to the NC. STD manures increased
(P<.03) H2 tissue wt and N content by 19% and TVT tissue wt and
N content by 10% compared to LNE manures. Manure trts increased
H1 and TVT tissue wt (P<.10) and N (P<.05) content over the PC.
Total P content of H1, H2, TVT, and TPT was increased (P<.01) by all
manure trts over PC and STD manures were higher than LNE manures
(P<.01). WB manures increased H1 P content by 11.5% compared to
manures without WB (4.14 vs. 4.68 mg; P<.01). Manure trts yielded
greater wheat growth than the NC and PC while also increasing plant
tissue N and P content. Manure from pigs fed WB had minimal effects
on wheat growth.

Key Words: Swine Manure, Wheat, Growth

M148 Effect of grass nonstructural carbohydrates
on milk yield and composition and dry matter intake of
dairy cattle. A. Buyserie*, P. French, and T. Downing, Oregon
State University, Corvallis.

Previous research indicates increasing NSC content of grass forages in-
creases utilization of degradable protein, microbial protein synthesis,
and milk production. Dry matter intake also increases and N excre-
tion decreases. Objectives were to identify differences in milk yield and
composition, dry matter intake, and rumen fermentation between a high
NSC and a lower NSC grass ingested as greenchop. Cool-season, peren-
nial ryegrasses, one with a relatively high NSC content (HNSC) and
one commonly grown in Oregon (CNSC) were selected. Grasses were
planted fall, 2002 and fed spring, 2003. Twelve Holsteins and 2 Jerseys
were blocked by milk yield and assigned at random to treatment. In-
dividual intake and milk yield were collected twice daily for 21 days.
Milk samples were collected for four consecutive milkings days 0, 7, and
21. Days 9 and 21, rumen samples were collected at 0, 1, 2, 3, 4, 6,
8, 10, and 12 hours relative to TMR feeding and analyzed for pH and
ammonia. Grasses were cut, sampled, and offered ad-lib twice daily.
TMR was offered for one hour twice daily. Data were analyzed with the
MIXED procedure of SAS. For grass DMI, treatment by day interac-
tion was significant (P<0.01), with grass DMI being greater for HNSC
during week 2. TMR DMI was greater for HNSC treatment (P<0.05).
Milk yield and yield of milk fat and milk protein were greater for HNSC
treatment (P<0.05). MUN and rumen ammonia did not differ between
treatments (P>0.05). Grass nutrient composition was different than ex-
pected. Grass NDF and ADF were similar (P>0.05), HNSC was higher
in CP (P<0.01) and lower in NSC (P<0.05). In this study, milk and
component yields for HNSC were greater than CNSC treatment, how-
ever effects appear to be caused by factor(s) other than grass NSC.

Key Words: Grass Forages, Nonstructural Carbohydrates, Protein Uti-
lization

M149 Number of experimental units required to
detect differences in grazing time. D. H. Seman*!, J. A
Stuedemann!, and L. W. Douglassz, LUSDA-ARS, Watkinsville, GA,
2University of Maryland, College Park.

The objective of this study was to determine the number of cattle
necessary to detect differences in time spent grazing by steers on E+
tall fescue. In each of two years, 12 yearling Angus steers grazed
tall fescue pastures, three pastures were highly infested (64%)(Neoty-
phodium coenophialum) KY-31 fescue, while three had low infestation
rates (32%). One steer on each pasture received an experimental drug
to overcome effects of endophyte infection and one received a placebo
on Monday, Wednesday, and Friday during the three-week (1988) and
four-week (1989) study. All 12 steers were fitted with vibracorders to
record continuous grazing behavior during the studies. Statistical anal-
yses of time spent grazing/h was conducted by the Mixed Procedure
of SAS with day as a repeated measure and pasture considered a ran-
dom effect. The Mixed Procedure calculated eight standard errors, one
for each endophyte, drug and year combination and resulted in a range
of values when estimating the number of experimental units. It would
take from 14 to 115 steers/treatment to detect a 5% difference in min-
utes spent grazing/h a=.05. Up to 30 steers/treatment would be needed
to detect a 10% difference, 7 to 15 to detect a 15% difference, 4 to 9 to
detect a 20% difference, 4 to 6 for a 25% difference, and 2 to 5 to detect
a 30% difference. These analyses point out the importance of calcu-
lating an accurate standard error with which to estimate experimental
units. Box-Jenkins ARIMA time series analysis showed that minutes
spent grazing/h differed (P<.05) between days when steers were gath-
ered and given drug and days when steers were left alone in 1988 and
during week 1 in 1989. Grazing behavior at any given time of the day
was correlated with the previous one or two hours. A significant 24-h
seasonal component showed that grazing behavior repeated (P<.01) at
the same time on subsequent days. Results suggest that it may not
be necessary to monitor grazing behavior continuously day after day to
obtain a representative sample. Data on days when normal grazing be-
havior is disrupted, e.g., by gathering steers, may not be representative
of time spent grazing throughout a given collection period.

Key Words: Cattle, Grazing Behavior

M150 Relationship of rate of appearance of vaccenic
acid and pH during in vitro biohydrogenation of linolenic
acid from alfalfa hay. C. V. D. M. Ribeiro* and M. L. Eastridge,
The Ohio State University, Columbus.

Using an in vitro system, approximately 0.5 g of DM from alfalfa hay
(92%) and sucrose (8%) was incubated with rumen fluid using two differ-
ent buffers: one at average pH at 6.3 (HpH buffer, 100:0 NaHCO3 /NaCl,
wt/wt) and the other at 5.8 (LpH buffer, 50:50 NaHCOg3/NaCl, wt/wt).
Samples were incubated for 0, 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, and 12 h. At
each time point, the pH was measured and the tubes were immediately
put in ice and stored at -20 °C until freeze-drying. Fatty acids (FA)
were methylated with sodium methoxide (10 min at 50 °C) followed by
HCI in methanol (10 min at 80 °C). Rates ( mg/ml/h) for individual
FA were determined using PROC NLIN of SAS (2002). The pattern
of linolenic acid disappearance was similar for both pH. The amount of
linolenic acid remaining was high for the LpH buffer until 7 h. After 7
h, the amounts were the same for both buffers. A similar pattern for
the amounts of vaccenic acid (VA) was observed from 0 to 6 hours. The
amount of VA formed from 0 to 6 h was the same, peaked at 2 h and de-
creased until 6 h for both buffers. After 6 h, the rates of VA appearance
were 0.00502 and -0.000783 for the HpH and LpH buffers, respectively.
The amount of VA from 6 to 12 h of incubation changed very little for
the LpH buffer. The amount of stearic acid was always higher for the
HpH buffer. The rates of stearic acid appearance from 0 to 6 h were
0.00214 and 0.00103 for HpH and LpH buffers, respectively. Disappear-
ance of linolenic acid from alfalfa hay was slightly affected by a low pH,
with no difference after 7 h. Based on linolenic acid disappearance, the
final reduction step of biohydrogenation appears to be more susceptible
to the low pH than the steps prior to the formation of VA.

Key Words: Vaccenic Acid, Alfalfa, Biohydrogenation
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M151 Comparison of biohydrogenation of fatty
acids in lyophilized forage and air dried forage with su-
crose additions. C. V. D. M. Ribeiro* and M. L. Eastridge, The
Ohio State University, Columbus.

Grazing animals produce a higher percentage of conjugated linoleic acid
(CLA) in milk fat compared to animals fed TMR, and most of the CLA is
synthesized in the animal from vaccenic acid (VA). It has been proposed
that this higher amount of CLA in milk fat is due to higher concentra-
tions of soluble sugars in fresh plants. To observe the effect of sucrose
on biohydrogentaion (BH) and formation of trans-18:1 fatty acids (FA),
four continuous culture fermenters were used in a 4 X 4 Latin square.
Each period consisted of 7 d of adaptation and 3 d of sample collection.
Fresh alfalfa samples (prebloom to early bloom) were obtained from a
greenhouse at the Ohio Agricultural Research and Development Center
(Wooster, OH). Samples were harvested randomly and immersed imme-
diately in liquid nitrogen using a metal grid. Samples were freeze-dried,
ground at 1mm, and stored at -20 °C. Alfalfa hay was purchase and
contained 38% NDF and 21% CP. The treatments were: 1) fresh alfalfa,
2) alfalfa hay, 3) 96% alfalfa hay and 4% sucrose, and 4) 92% alfalfa
hay and 8 % sucrose. The FA analyses were performed on the effluent
samples. The FA were methylated with sodium methoxide (10 min at 50
°QC) followed by HCI in methanol (10 min at 80 °C). Data were analyzed
by the PROC MIXED procedure of SAS (2002). Total BH and BH of
linolenic acid were higher (P < 0.05) for fresh alfalfa compared to alfalfa
hay with no sucrose. The BH of linoleic and linolenic acid decreased lin-
early with higher sucrose supplementation. Total BH decreased linearly
(P < 0.05) for alfalfa hay with higher sucrose supplementation. It seems
that sucrose impaired total BH. Fresh alfalfa had a more complete BH
with lower levels of trans-18:1 FA in the effluent. Although not different
statistically, percentage of VA in the effluent was numerically lower (P
= 0.13) for fresh alfalfa. Percentage of trans-10 18:1 also tended to be
lower (P < 0.10) for fresh alfalfa. We concluded that sucrose itself may
not be responsible for the higher VA observed in milk of grazing cows.
‘We speculate that other factors, such as pH and soluble proteins, may
also be involved.

Key Words: Biohydrogenation, Alfalfa, Continuous Culture

M152  Effects of level of protein supplementation
on performance of crossbred calves grazing Tifton 85
bermudagrass. S. A. Woods*!, F. M. Rouquette, Jr.2, G. E.
Carstens', T. D. A. Forbes®, and W. C. Ellis', ! Texas Agricultural
Experiment Station, College Station, TX, 2 Texas Agricultural Experi-
ment Station, Overton, TX, 3 Texas Agricultural Experiment Station,
Uvalde, TX.

The high protein requirement of growing crossbred calves fuels the
search for grazing management programs that effectively meet their nu-
tritional needs. The objective of this study was to determine the effects
of level of protein supplementation (PS) on performance of crossbred
calves grazing Tifton 85 bermudagrass (TIF85). Weaned Simmental-
sired, 25% Angus, 25% Brahman steers and heifers (n = 59; mean BW
= 345.4 + 4.1 kg) were blocked by BW within sex, and randomly as-
signed to one of four treatment groups (three pasture replicates/trt):
(1) pasture (PAS), (2) PAS + 0.2% BW of a 2:1 SBM:corn PS con-
taining salt, dicalcium phosphate, magnesium oxide, and Rumensin 80,
fed daily (.2BW), (3) PAS + 0.4% BW PS (.4BW), or (4) PAS + 0.8%
BW PS (.8BW). The PAS calves were provided free choice access to a
mineral premix without Rumensin 80. TIF85 pasture plots (0.68 ha)
were stocked at 8.6 hd/ha and grazed for 90 d during the summer of
2003. Calves were weighed at the start of the study and 28 d thereafter.
ADG during the first 56 d of the study increased (P < 0.001) in a linear
manner as the level of PS increased (0.93, 1.03, 1.16 and 1.27 + 0.05
kg/hd/d for PAS, .2BW, .4BW and .8BW, respectively). Overall ADG
during the 90 d study also increased (P < 0.001) in a linear manner
(0.70, 0.81, 0.92 and 1.11 £+ 0.04 kg/hd/d for PAS, .2BW, .4BW and
.8BW, respectively). Overall, calves receiving .8BW treatment gained
37 kg more than those grazing PAS. Using pasture plot as experimental
unit, BW gain per ha increased (P < 0.001) in a linear manner as level
of PS increased (546, 634, 716 and 864 + 32.5 kg/ha for PAS, .2BW,
.4BW and .8BW, respectively). Additional calf gain was 0.11, 0.21 and
0.40 kg/d for .2BW, .4BW and .8BW, respectively. Efficiency of supple-
mentation, expressed as PS:extra gain ratio, was 6.83, 6.85 and 7.24 for
.2BW, .4BW and .8BW treatments, respectively. In this study, level of

PS up to 0.8% of BW was effectively used to increase the performance
of calves grazing Tifton 85 bermudagrass.

Key Words: Tifton 85 bermudagrass, Protein Supplementation, Stocker

M153 Forage quality of perennial grass as influ-
enced by stubble height. J. H. Cherney* and D. J. R. Cherney*,
Cornell University, Ithaca, NY.

Timing of spring grass harvest is critical to obtaining optimum forage
quality, and the harvest window is narrow. We studied the feasibility
of harvesting grass at a higher stubble height to improve forage qual-
ity.Rival reed canarygrass, Okay orchardgrass, and Select tall fescue were
fertilized with 0, 112 and 224 kg N fertilizer/ha at spring greenup and
sampled in late May or early June in 2001, 2002 and 2003. Four repli-
cates at each of two sites were sampled, a fertile site in Ithaca, NY and a
more marginal high elevation site in Dryden, NY. Samples were cut at a
10-cm stubble height and sectioned into 5-cm increments using a paper
cutter. Samples were dried, ground and analyzed for forage quality pa-
rameters. The study was analyzed as a randomized complete block with
a split plot arrangement of treatments. Main plots were grass species;
subplots were nitrogen fertilizer treatments. Dry matter yield per cm of
stubble height above a 10-cm cut was highly positively correlated with
total stand yield (r? = 0.88; P < 0.01), ranging from 36 to 108 kg DM
per cm of vertical growth. Percent of total yield per cm of lower canopy
varied with the height of the stand. For grass fertilized with 112 kg
of N, CP increased by 0.25 percentage units (r> =0.74; P < 0.01) and
NDF decreased by 0.30 percentage units (r2 = -0.85; P < 0.01) per cm
of vertical height above a 10-cm stubble. In vitro digestibility increased
by 0.29 percentage units (r2 = 0.74; P < 0.01) and fiber digestibility
increased by 0.30 percentage units (1r2 = 0.59; P < 0.01) per cm of ver-
tical height above a 10-cm stubble. Forage quality of the total stand
increased in CP by 0.15 percentage units and decreased in NDF by 0.13
percentage units per cm of additional stubble left in the field, which is
inconsequential.

Key Words: Forage Quality, Stubble Height, Grass

M154  Evaluation of tall fescue, soybean hulls and
ionophores in vitro. L. A. Briggs*, J. C. Waller, H. M. Blalock, and
C. J. Richards, The University of Tennessee, Knoxuville.

Combinations of endophyte (Neotyphodium ceonophialum) infected
(E+) Kentucky-31 tall fescue (Festuca arundinacea Schreb.) and soy-
bean hull (SH) were incubated in vitro with ionophores to determine
VFA and gas production, DM disappearance, and NH3-N release. Sub-
strates consisted of tall fescue:SH ratios of 100:0, 85:15, 70:30, 55:45,
and 0:100. Substrates were incubated with no ionophore, Rumcnsin®,
or Bovatec® in a 5 x 3 factorial design with three replicate runs. Both
ionophores were mixed at a rate to provide 33 mg of active ingredient
per kg of substrate. Substrates (0.5 g; DM) were sealed in F57 bags
(Ankom, Inc., Macedon, NY) and incubated in 100 mL of McDougalls
buffer:rumen fluid inoculum (4:1). Gas pressure sensors were used to
continuously monitor changes in pressure over a 72 h period. At the
end of the incubation, the F57 bags were removed, washed with hot
water, and dried for determination of DM disappearance. A sample
of the remaining inoculum was retained for VFA and NH3-N analysis.
Ionophore addition did not affect DM disappearance, gas production, or
VFA and NH3-N concentrations. DM disappearance increased linearly
(P < 0.05) with SH concentrations from 0 to 45%. There was a ten-
dency (P < 0.08) for the rate of gas production to respond in a quadratic
manner as SH increased from 0 to 45%. Gas production per unit of sub-
strate disappearance did not differ (P > 0.48). Acetate and total VFA
concentrations increased linearly (P < 0.05) while propionate concen-
trations tended (P < 0.08) to increase with SH concentrations from 0
to 45%. Incubation of 100% SH resulted in the greatest valerate and
isovalerate concentrations. Concentrations of NH3-N decreased as SH
concentrations increased from 0 to 45%. Substitution of up to 45% soy-
bean hulls in fescue-based diets resulted in greater substrate digestion
with increased energy release and decreased NH3-N release.

Key Words: Fescue, In Vitro, Digestion
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M155  Effects of stocking method and rate on sea-
sonal cow-calf performance and forage quality. W. E.
Wyatt*l, B. C. Venuto?, J. M. Gillespie3, and D. C. Blouin?,
LLouisiana State University Agricultural Center, Jenerette, Grazing
Lands Research Laboratory, USDA, ARS, El Reno, OK, 3Louisiana
State University Agricultural Center, Baton Rouge.

Effects of stocking method and rate on cow-calf performance and forage
quality were evaluated by the following treatments: continuous-stocked
pastures at a low (1.2; CL), medium (2.0; CM), and high rate (2.7 cows
per ha; CH) and rotational-stocked pasture (8 paddocks) at a high rate
(2.7 cows per ha; RH). Brangus cows and calves were stocked on repli-
cated treatment pastures on a year-around basis for three years. Cows
were weighed prior to calving (January), prior to breeding (April), at
weaning (October), and again the following January. Spring-born calves
were weighed at birth, in April, and at weaning. Seasons correspond-
ing to weigh periods were February-April (ES), May-June (LS), and
July-October (S). The LS period represented a transition from annual
ryegrass (principal forage in ES) to common bermudagrass-dallisgrass
(principal forages in S) forage bases. Statistical analyses were conducted
using a generalized linear mixed-model procedure. Cow weight gains and
calf ADG were similar (P>.2) among treatments in ES. In LS, CL cows
lost less weight than CM (P<.01; -33 vs -48 kg), and CH cows lost less
weight than RH (P<.01; -39 vs -54 kg). Calf ADG in LS was greater for
CL than for CM (P<.01; .93 vs .8 kg) and was greater for CM than for
CH (.72 kg; P<.01), but similar (P=.54) between CH and RH calves. In
LS, forage CP (12.7 vs 11.1 %) and IVTD (60.9 vs 57.3 %) were greater
for CH than for RH (P<.05). In S, CM cows gained more weight than
CL cows (P<.05; 34 vs 28 kg) and than CH cows (P<.01; 34 vs 18
kg) and CH cows gained more weight than RH cows (P<.01; 18 vs 11
kg). In S, CL and CM calves had similar ADG (P=.76; .98 and .96
kg), but CM was greater than CH (.78 kg; P<.01) and CH was greater
than RH (.7 kg; P<.05). In S, forage CP was greater for CH than for
RH (P<.01; 13.3 vs 11.7 %). Selected forage IVTD tended (P<.1) to
be higher for CM than for CH. Stocking rate and method affected cow-
calf performance and forage quality in late-spring and summer (warm-
season, perennial grasses), but had less impact during the early-spring
(cool-season, perennial grasses).

Key Words: Stocking Rate, Stocking Method, Cow-Calf

M156 Evaluation of ensiled sorghums with and
without condensed tannins as feeds for ruminants. H.
Carneiro*!, P. B. Arcuril, J. A. RodriguesQ, F. S. Sobrinho!, S. S.
Brum?!, and M. Villaquiran®, 1 Embrapa Gado de Leite Juiz de Fora,
MG, Brazil, 2Embrapa Milho e Sorgo Sete Lagoas, MG, Brazil, *E
(Kika) de la Garza American Institute for Goat Research, Langston
University, Langston, OK.

Historically, there is a believe that condensed tannins (CT) are respon-
sible for low digestibility of plant material and are recognized as anti-
nutritional factors in diets of monogastric animals. High CT concen-
trations can reduce the absorption of protein from the small intestine
of monogastric. However, in ruminant diets low concentrations (1-3%
DM) can be beneficial by reducing ruminal degradation of forage pro-
tein, which outweigh any detrimental effects of reduced protein avail-
ability in the small intestine. A total of 10 Sorghum cultivars (lines
CMSXS114 Tannin (T) and CMSXS165 Without Tannin (WT), Hy-
brids 9953101(T), 9953130(T), BR601 (WT), BR701 (T), BR700 (T),
and AG2005 (WT), and Varieties BR 501(WT), and BR506 (WT)) with
8 replications were ensiled in PVC silos of 3 kg per silo for 60 d and then
analyzed for CT, (colorimetric analysis by the butanol-HCl method) CP,
NDF, ADF, and in situ and in vitro (4, 24, and 48 h) digestibilities. Con-
densed tannins from quebracho were purified using affinity chromatog-
raphy with sephadex LH-20 and used as a standard. Low concentration
of CT have been defined as 10 g/kg DM or less and medium as 10 to
50 g/kg DM or more. Hybrid BR701 had the highest concentration of
CT among the sorghums (P<0.05) with 7 g/kg DM. Differences among
sorghums were not detected for NDF (P=0.10), ADF (P=0.10), or in
vitro digestibility (P=0.09). The highest CP content was noted for line
CMSXS165 (9.74 g/kg; P<0.05). Concentrations of CP in CMSXS114
(8.32 g/kg), BR 700 (7.44 g/kg), and BR701 (8.05 g/kg) were above the
overall mean (7.4 g/kg). The Hybrid BR700 showed the fastest rate of
ruminal degradation of these 3 in the 4 h (P<0.05), followed by CM-
SXS114 and CMSXS165. The two latter were sorghums isogenic lines
that differ only in CT concentration. It was concluded that digestibility
was not affected by CT level; however, relative CT concentrations were
low. Therefore, we would do not anticipate significant effects of CT
content on DM intake, digestibilities, or performance in cattle fed these
sorghum silages.

Key Words: Silage, Tannin, Ruminant Nutrition
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M157  Effect of increasing sodium bicarbonate pro-
portion in high concentrate diets on ruminal fermentation
in finishing beef heifers. L. Gonzilez*, A. Ferret, S. Calsamiglia,
and X. Manteca, Universitat Autonoma de Barcelona Edifici V, Campus
UAB, Bellaterra, Barcelona, Spain.

Four rumen fistulated Holstein heifers (264 £ 12 kg initial BW) were
used in a 4 x 4 Latin square design to determine the effect of increasing
levels of sodium bicarbonate (0, 1, 2 and 4 %, on DM basis) on ruminal
fermentation. The main ingredients of the concentrate were: 33% bar-
ley grain, 32% corn grain, 16% tapioca and 10% soybean meal. Heifers
were allowed to consume concentrate and barley straw on an ad libitum
basis, which resulted in a mean of 12 to 88 forage to concentrate ra-
tio. Linear, quadratic and cubic effects were analyzed with the Type 1
analysis of variance of the PROC MIXED procedure of SAS with ani-
mal and period considered random effects. Mean ruminal pH and total
area under the pH curve tended to increase linearly (P < 0.15) with
increasing buffer proportion. The lowest pH (5.65 £ 0.09) was simi-
lar across treatments. Hours in which pH was below 5.8 tended (P =
0.10) to a quadratic effect, the values being 12.6, 3.6, 3.2 and 4.7 h, for
0, 1, 2 and 4 % of sodium bicarbonate, respectively. Average ammo-
nia nitrogen concentration was not affected by treatment (2.44 + 0.87
mgN/100mL). Total VFA concentration was not affected by treatment
(143 + 12 mM). Molar proportion of propionate decreased linearly (P
< 0.05) and acetate tended to increase linearly (P < 0.10) with increas-
ing buffer proportion in the diet. Acetate to propionate ratio, molar
percentage of butyrate and branch-chained VFA increased linearly (P <
0.05) as sodium bicarbonate proportion increased in the diet. Valerate
was not affected by treatment. Data suggests that increasing sodium
bicarbonate beyond 1% does not bring any further benefits to overall
pH and ruminal fermentation conditions. Factors other than sodium
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bicarbonate proportion used as a buffer must play a role in the control
of the effects of high concentrate diets on ruminal fermentation.

Key Words: Beef Heifers, Rumen Fermentation, Sodium Bicarbonate

M158  Effects of sodium bicarbonate on ruminal pH
and feed intake in feedlot cattle. L. Paton*!, M.A.G. von
Keyserlingk!, K. A. Beauchemin?, and D. M. Veira3, 1University
of British Columbia Animal Welfare Program, University of British
Columbia, Vancouver, British Columbia, Canada, 2Agriculture and
Agri-Food Canada, Lethbridge, Alberta, Canada, 3Agricu/ture and
Agri-Food Canada, Kamloops, British Columbia, Canada.

The objective of this study was to determine whether sodium bicarbon-
ate (NaHCOg3) could reduce the risk of acidosis in cattle receiving high
concentrate diets. Ruminally cannulated Jersey steers (n=3) and Hol-
stein cows (n=3), previously adapted to a high concentrate diet, were
used in a repeated 3x3 Latin square to study the effects of NaHCOg3 on
daily feed intake and ruminal pH. Cattle were provided ad libitum ac-
cess to a control diet of steam-rolled barley, barley silage, and a protein-
mineral supplement at 80, 12 and 8% (DM basis), respectively. Treat-
ments were control, control plus free choice NaHCO3 mixture and con-
trol supplemented with 0.7% NaHCOg3 (% DM basis). The free choice
NaHCO3 mixture was offered as 30% dried molasses and 70% NaHCO3
based on a previous palatability trial. Periods consisted of 11 d adapta-
tion and 3 d of continuous ruminal pH measurements using indwelling
electrodes. Daily DMI (mean £+ SE) did not differ between the con-
trol (7.95 £ 1.34 kg/d) and free choice NaHCO3 (8.27 + 0.86 kg/d) (P
= 0.67) or the NaHCOj3; supplemented diet (7.94 £+ 0.48 kg/d) (P =
0.99). Mean lowest feed intake for the control diet, free choice NaHCO3
diet and 0.7% NaHCOsj; supplemented diet were 2.98 kg/d, 5.51 kg/d
and 6.89 kg/d, respectively. Considerable variation in daily free choice
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NaHCOg intake (104.6 + 45.6 g/d) was also observed. Control mean
ruminal pH (5.81 £+ 0.09) did not differ from the free choice NaHCO3s
diet (5.88 + 0.08) (P = 0.43) or the NaHCO3 supplemented diet (5.92
£ 0.10) (P = 0.39). Variation in control ruminal pH did not differ from
the free choice NaHCOg3 (P = 0.43) or the NaHCOg3 supplemented diet
(P = 0.47). These results suggest that supplementing a feedlot diet with
either 0.7% NaHCO3 as a component of the diet or free choice has no
effect on total daily DMI or daily mean ruminal pH when compared to
the control diet.

Key Words: Acidosis, Feedlot Cattle, Rumen pH

M159 Effects of monensin and different dose levels
of essential oils on feed intake, growth performance and
feed efficiency of beef cattle. C. Benchaar*!:2, E. Charmley3,
and J. Duynisveld®, ! Dairy and Swine R&D Centre, Agriculture and
Agri-Food Canada, Lennoxville, Quebec, Canada, 2Nova Scotia Agri-
cultural College, Truro, Nova Scotia, Canada, 3Crop and Livestock
Research Centre, Agriculture and Agri-Food Canada, Nappan, Nova
Scotia, Canada.

The objective of this study was to investigate the effects of dietary addi-
tion of monensin (Rumensin®; MO) or different dose levels of a commer-
cial mixture of essential oils (Vertan®; EO) on feed intake, growth per-
formance and feed efficiency of beef cattle. The mixture of EO consisted
of thymol, eugenol, vanillin and limonene. Twenty steers and twenty
heifers (Angus x Herford, initial BW = 369 + 29 kg) were assigned to
ten blocks of four cattle according to BW and fed for ad libitum intake a
TMR comprising 75% grass/legume silage and 25% of rolled barley (dry
matter basis). Within each block, cattle were randomly assigned to one
of four experimental treatments; unsupplemented TMR (Control, CO)
or TMR supplemented with MO (220 mg/d) or EO (2 and 4 g/d). Dur-
ing the experiment (98 and 82 days duration for the steers and heifers;
respectively), feed intake was recorded daily and animals were weighed
at the start and end of the trial and at two week intervals during the
trial. Data were analyzed as a randomized block design using the PROC
MIXED procedure of SAS. Specific prior contrasts were used to test dif-
ferences between CO and diets supplemented with MO and EO, and to
determine the linear or quadratic response to EO dose level. Dry matter
intake (DMI) was not affected by the addition of EO (8.6 kg/d; P >
0.05). However, DMI was 10 % lower (P < 0.01) for cattle fed MO com-
pared to those fed CO. Average daily gain (ADG) was similar between
cattle fed CO and those consuming supplemented diets (1.2 kg/d; P >
0.05) ). Feed efficiency (DMI to ADG ratio) was not different between
cattle fed CO and those receiving MO and EO treatments (7.0; P >
0.05) ). However, a quadratic effect of EO dose level was observed (P <
0.05). Feed efficiency was decreased by the addition of 2 g of EO/d (6.6
vs 7.0), where as it was increased when the diet was supplemented with
4 g of EO/d (7.8 vs. 7.0). Results from this study suggest that further
work is required to determine the optimum level of EO supplementation
to improve feed efficiency in beef cattle.

Key Words: Monensin, Essential Oils, Beef Performance

M160 Monensin or decoquinate in high concentrate
diets fed to Santa Ines lambs. |. Susin*1:2, C. Q. Mendes! 2, A.
V. Pires!»2, and I. U. Packer!:2, 1 University of S50 Paulo, 2ESALQ.

Feedlot lamb meat production has increased in Brazil. However, feedlot
lambs are more susceptible to coccidiosis occurrence. Addition of an an-
ticoccidial drug to the diet may improve lamb performance. Two trials
were performed to evaluate the effects of using decoquinate or monensin
on feedlot lamb performance. In each experiment, animals were assigned
to a complete randomized block design according to body weight and
age at beginning of the trial. Trial 1: Forty-two Santa Ines ram lambs
(initial BW 19.2 £ 0.1 kg and 81 + 1.4 d old) were fed a 95% concen-
trate and 5% raw sugarcane bagasse diet for 56 days. To the control diet
(CON) was added either decoquinate (DEC, 17 mg/kg DM) or sodium
monensin (MON, 25 mg/kg DM). Both DEC and MON were effective
in reducing oocysts per gram of feces as compared to the control diet
(P<0.001). However, there were no differences on performance among
treatments. Average daily gain (ADG), dry matter intake (DMI), feed
conversion (FC) and hot carcass yield (HCY) were 270, 287 and 271
g/day; 0.94, 0.97 and 0.95 kg/day; 3.48, 3.43 and 3.51 kg DMI/kg gain
and 46.8%, 47% and 47.2% for treatments CON, DEC and MON, re-
spectively. Trial 2: Forty-eight Santa Ines ewe lambs (initial BW 18.4 +
0.1 kg and 89 + 2.5 d old) were fed the same diet of Trial 1 for 56 days

(Phase 1). In Phase 2, the same ewe lambs were fed a 70% concentrate
and 30% coastcross hay diet during an additional 56 day period. There
were no differences among treatments in Phase 1 for ADG, DMI and
FC (186, 199 and 183 g/day; 0.77, 0.81 and 0.74 kg/day; 4.2, 4.1 and
4.1 kg DMI/kg gain for treatments CON, DEC and MON, respectively).
In Phase 2, however, ewe lambs on MON treatment had a higher ADG
and better FC (P=0.03). There was no difference on DMI. ADG, FC
and DMI in Phase 2 were 121, 121 and 149 g/day; 8.7, 8.8 and 7.4 kg
DMI/kg gain; 1.05, 1.07 and 1.1 kg/d for CON, DEC and MON, respec-
tively. Adding monensin to a 70:30 (concentrate:roughage ratio) diet
for ewe lambs improved ADG and FC 19 and 15%, respectively. The
addition of monensin or decoquinate in feedlot lamb diets control oocyst
discharge; monensin also improves ADG and feed efficiency in older ewe
lambs.

Key Words: Hair Sheep, Ionophore, Performance

M161  Effects of yeast culture in barley-based back-
grounding and finishing diets for cattle on health, growth
performance, and fecal Escherichia coli populations. Y.
Wang*!, T. A. McAllister!, S. J. Bach!, D. J. Gibb!, and I. YoonZ,
LAgriculture and Agri-Food Canada Research Centre, Lethbridge,
Canada, 2Diamond V Mills, Inc., Cedar Rapids, IA.

The effects of a naturally fermented Saccharomyces cerevisiae feed ad-
ditive (Diamond V XP#8482 Yeast Culture, YC) on health, growth
performance and fecal Escherichia coli were assessed using 390 newly
weaned British x Charolais crossbred steers (292.5 & 1.23 kg initial BW)
in a completely randomized study that included backgrounding (BKGD)
and finishing (FNSH) periods. Barley silage/barley grain-based feedlot
diets were fed as is (control) or amended with YC to provide 56.7 g/d
to each steer for the first 28 d, followed by 28.3 g/d to the end of BKGD
(treatment YC-B) or through to the end of FNSH (treatment YC-BF).
Feed intake, ADG, and gain/feed were determined on a per-pen basis
(n = 10) at 4-wk intervals. Fecal samples collected from each steer (n
= 130) were analyzed for total E. coli counts (at end of BKGD) and
presence of E. coli O157:H7 (and end of BKGD and end of FNSH). Car-
cass weight, fat cover, longissimus area, and dressing percentage were
recorded at harvest (commercial abattoir). Growth rates averaged 1.26
kg/d during BKGD and 1.32 kg/d during FNSH. Feeding YC did not af-
fect (P > 0.05) DMI, ADG or gain efficiency of the steers during BKGD
or FNSH, nor were treatment effects on carcass traits observed (P >
0.05). Prevalence of E. coliO157:H7 was low. At the end of BKGD, this
pathogen was detected in only four steers from a single YC-BF pen. At
the end of FNSH, E. coli O157:H7 was present in fecal samples from
two control steers (in 1 pen) and 13 YC-B steers (in 3 pens), but none
in the YC-BF group. Total fecal E. coli counts at the end of BKGD
were similar across treatments. Three deaths due to bloat were recorded
in the control group, plus removal of one YC-B steer. There were no
fatalities due to bloat in the YC-BF group. In the present study, YC
did not affect health, growth performance or fecal shedding of E. coli
O157:H7 by feedlot cattle.

Key Words: E. coli O157:H7, Feedlot Cattle, Yeast Culture

M162 Effects of alcohol-fermented feedstuff with
live yeast on growth characteristics, serum metabolites,
and meat compositions in Korean native bulls. S. Jong Suh*,
P. Byung Ki, and H. Byong Ju, Department of Animal Resources Sci-
ence, Kangwon National University, Chunchon, Korea.

The effects of alcohol-fermented feedstuff with live yeast (AFF) on
average daily gain, serum metabolites, and meat compositions were
investigated using forty Korean native bulls (initial wt: 255.9, final
wt: 649.2). The AFF (cracked corn:cracked oat:water:molasses:live
yeast=48.48%:12.12%:30.30%:6.07%:3.03%) was fermented anaerobi-
cally in an incubator at 30° for 48 hours. Experimental diets were
commercial feed, AFF, and rice straw. The feeding of rice straw was ad
libitum feeding in control and treatment. Bulls were individually fed for
14 months. The experiment was composed of two groups: control (100%
of commercial feed), treatment (50% of commercial feed and 50% of
AFF). Average daily gain (ADG) was higher in treatment than in control
(P<0.05; 1.06 vs 0.89). Total gain, total dry matter intake (TDMI), and
feed conversion were not different between treatment and control. The
blood cholesterol and triglyceride concentration were higher in treat-
ment than in control, but the blood urea nitrogen (BUN) concentration
of treatment was lower than that of control during growing (200-400)
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period. The blood glucose, cholesterol, and triglyceride concentration
were high in treatment, compared to control (P<0.05) during finishing
(400-700) period. The ether extract content of longissimus dorsi (LD)
muscles of treatment was higher than that of control (P<0.05). The
essential and nonessential amino acid content of LD muscles were simi-
lar between control and treatment. The saturated fatty acid content of
LD muscles was lower in treatment than in control, but the unsaturated
fatty acid content of LD muscles was high in treatment, compared to
control. The oleic acid content of LD muscles was significantly higher
in treatment than in control (P<0.05). Consequently, the increase of
ADG and unsaturated fatty acid content was observed in treatment ac-
cording to feeding the AFF. Therefore, it is expected that the AFF will
be effective to improve growth performance and meat quality in Korean
native bulls.

Key Words: Alcohol-Fermented Feedstuff with Live Yeast, Korean Native
Bulls, Meat Composition

M163 Rate and extent of in situ DM disappearance
of feedstuffs in cows fed different strains of yeast. J. C. Silva*
and L. W. Greene, Texas Agricultural Experiment Station, Amarillo,
TX.

An in situ experiment was conducted to determine rate and extent of
DM disappearance (DMD) of corn grain (CG), sorghum grain (SG), al-
falfa hay (AH) and brown mid-rib forage sorghum silage (SS) in the
presence of different strains of yeast. Four mature rumen cannulated
non-lactating cows were fed a control diet (C), or C diet plus 20 g/d P7,
20 g/d SC47 or 40 g/d DV-XP strains of yeast in a 4X4 Latin square
design. A 13% high concentrate diet (9.5 kg/d) consisting of 80% of
steam flaked corn, 10% soybean hulls and 10% protein/vitamin/mineral
supplement was fed to each cow twice a day (60% at 0800 h and 40%
at 1600 h). Yeast strains were top dressed on the respective diet at the
morning feeding and mixed by hand. Cows were fed their respective
diet in each period of the Latin square for 14 d. On d 12 of each pe-
riod, duplicate in situ digestion bags (10 X 20 cm) containing substrate
(12.5 mg/cm2 of bag surface area) were incubated for 72, 48, 24, 12,
6, 3, 1.5, 0.5 and 0 h. Immediately after submersion of the 0 h bags
of substrate into the ruminal fluid, all bags were removed and rinsed
with tap water. After an initial rinse, all bags were placed into an au-
tomatic clothes washing machine and rinsed using 4 to 6 gentle cycles
of agitation until rinse water was clear. Bags were then dried at 60 C
for 48 h and weighed to determine DMD. The rate of DMD for CG, SG,
AH and SS was 2.7, 2.1, 1.88 and 0.94 %/h, respectively. P7 and SC47
increased (P =0.0075) rate of DMD of CG over that of C and DV-XP
(3.28 and 3.43 vs 1.96 and 2.52 %/h, respectively). Yeast strains did
not change the rate of DMD of SG, AH or SS (P > 0.10). The extent
of DMD was similar across all treatments for CG (95.4%), SG (89.3%)
and AH (74.54%). The extent of DMD of SS was decreased (P = 0.04)
when DV-XP was fed compared C, P7 and SC47 (56.0% vs 76.9, 74.0
and 69.5, respectively). These data indicate that various yeast strains
affect rate or extent of DMD of CG and SS in this study.

Key Words: Cattle, DM Disappearance, Yeast

M164 Fermentable and nutritional characteristics
of fermented feedstuffs added Aspergillus oryzae and Sac-
charomyces cerevisiae. P. Byung Ki, R. Chang Six, and S. Jong
Suh*, Department of Animal Resources Science, Kangwon National
University, Chunchon, Korea.

This study was conducted to compare and evaluate fermentable and
nutritional characteristics of fermented brewery meal with Aspergillus
oryzae (AO) and Saccharomyces cerevisiae (SC). Experiments were di-
vided into three treatment groups; FFAO (fermented feedstuff with 1%
of Aspergillus oryzae), FFSC (fermented feedstuff with 1% of Saccha-
romyces cerevisiae), and FFAS (fermented feedstuff with 0.5% of As-
pergillus oryzae and 0.5% of Saccharomyces cerevisiae). For changes of
crude protein contents by 48 hours fermentation, there were no signifi-
cant difference among treatments. Ether extract contents were signifi-
cantly increased by 48 hours fermentation (P<0.05). Neutral detergent
fiber contents of FFAO, FFSC and FFAS were significantly decreased
by 48 hours fermentation (P<0.05), but acid detergent fiber and acid
detergent lignin contents were not different. The pH of FFAO and FFAS
was decreased more rapidly than that of FFSC, reaching a plateau af-
ter 24 hours (P<0.05). Alcohol content was increased rapidly until 18
hours in FFAO and was increased rapidly until 12 hours in FFSC and

FFAS, and alcohol content of FFAO, FFSC and FFAS was maintained
constantly after 24 hours (P<0.05). The ammonia N content of FFAO,
FFSC and FFAS was 0.022, 0.073 and 0.040% at 48 hours, respectively,
and then ammonia N was over twice higher in FFSC compared with
FFAO and FFAS (P<0.05). Dextrose content was increased until 6
hours in FFAO, but it was rapidly decreased in FFSC and FFAS un-
til 6 hours (P<0.05). Lactate content was higher in FFAO and FFAS
compared with FFSC (P<0.05). Consequently, if AO is added for the
formulation of fermented feedstuff with brewery meal, which has high
moisture content, ether extract, alcohol, and lactate contents were in-
creased, but NDF and ammonia N contents were reduced. Therefor, it
is expected that AO will be effective to increase the feed value and the
preservation of fermented feedstuff with a high moisture content.

Key Words: Aspergillus oryzae, Saccharomyces cerevisiae, Fermented
Feedstuff

M165 Effects of chlortetracycline (CTC) and
steroidal implant on growth and plasma growth hormone
(GH) and thyroid hormone release after challenge with
thyrotropin-releasing hormone (TRH) and GH-releasing
hormone (GHRH) in beef steers. S. E. Kitts*!, J. C. Matthews!,
G. L. Sipe!, T. S. Rumsey?, T. H. Elsasser?, S. Kahl?, R. L. Baldwin?,
and K. R. McLeod!, *University of Kentucky, Lexington, 2 Growth Bi-
ology Laboratory, ARS, USDA, Beltsville, MD, 3 Bovine Functional Ge-
nomics Laboratory, ARS, USDA, Beltsville, MD.

Twenty-four Simmental-Angus steers (365 kg + 4) were used to test the
hypothesis that CTC, in the absence and presence of steroidal implant,
alters composition of tissue accretion by attenuating GH and thyroid-
stimulating hormone (TSH) release. Steers were assigned randomly to a
2 x 2 factorial arrangement of treatments of either 0 or 350 mg CTC/d,
with and without estrogenic implant (EI). Steers received ad libitum
amounts of a 80:20 concentrate-forage diet formulated to provide 105%
of the MP requirement for steers gaining 1.6 kg/d. On d 0, 15, 30,
56 and 106, steers received a challenge injection via jugular catheter of
1.0 pg/kg BW TRH + 0.1 pug/kg BW GHRH and blood samples were
collected from 30 to 360 min post-challenge. Steers were slaughtered
after d 112 to determine carcass characteristics. Across the feeding pe-
riod, DMI was unaffected (P #8805 0.17) by treatment; however, EI
increased (P #8804 0.01) rate and efficiency of gain. Treatment did
not affect (P #8805 0.2) area under the response curve (AUC) for GH,
TSH, or thyroxine; however, AUC for triiodothyronine (T3) tended to
be greater (P = 0.14) for EI steers following each GHRH + TRH chal-
lenge. Carcass weight was greater (P = 0.05) and longissimus fat cover
was lower (P = 0.02) in steers fed CTC in the absence of EI, but not
in the presence of EI (interaction, P = 0.03). Marbling score was 13%
greater (P = 0.18) for steers fed CTC. In conclusion, subtherapeutic
feeding of CTC had subtle effects on carcass characteristics, but did
not attenuate the release of GH or TSH in response to GHRH + TRH
challenge. Conversely, steroidal implant increased tissue accretion and
tended to increase circulating T3 following GHRH + TRH challenge.

Key Words: Chlortetracycline, Carcass Quality, Beef Cattle

M166 Effects of salinomycin and virginiamycin on
performance and carcass traits of feedlot steers. S. L. Silval,
R. Almeida*?, D. Schwahofer!, P. R. Leme!, and D. P. D. Lanna?,
1FZEA/USP Pirassuninga, SP, Brazil, 2UFPR and PUCPR & LNCA-
ESALQ/USP Piracicaba, SP, Brazil, 3LNCA-ESALQ/USP Piracicaba,
SP, Brazil.

Seventy-two Nellore steers, with an initial BW of 416+26 kg and ap-
proximately 36 months of age, were fed for 69 days at the experimental
feedlot from University of Sao Paulo. The animals were blocked by ini-
tial weight and ramdomly allocated to 24 pens, with three steers per
pen. Steers were fed four dietary salinomycin and virginiamycin sup-
plementation groups: control (CONT), 15 ppm of salinomycin (SAL),
16 ppm of virginiamycin (VIRG) and 10 ppm of salinomycin plus 8
ppm of virginiamycin (SAL+VIRG), mixed on ground dry corn. The
commercial products used were Coxistac®” (Salinomycin) and Phigrow®
(Virginiamycin). During the trial period, steers were fed once daily,
with meals delivered at 0700 h. Diets contained a higher proportion
of roughage than normally observed in feedlots using B. taurus ani-
mals: 77% of DM as concentrate, 40.8% NDF, 13.5% CP and 70.5%
TDN. All statistical analyses were conducted using the GLM proce-
dure of SAS. No differences were observed for average daily gain (ADG)
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for the CONT treatment compared to SAL or VIRG. But surprisingly
the ADG of the SAL+VIRG treatment was 17.9% higher (P<0.05)
than CONT. SAL and VIRG treated steers had lower (P<0.05) DMI
than SAL+4+VIRG steers: 10.1+0.4, 10.240.4, and 11.34+0.4 kg/d, and
2.24+40.08, 2.25+0.08, and 2.46+0.08% of BW, respectively. CONT an-
imals showed intermediate (P>0.05) intakes. Feed efficiencies were not
different (P>0.05) among groups. Treatments with higher gains had
also greater intakes. Nevertheless, even without statistical differences,
there were improvements of 5.6, 8.3, and 8.0% in feed efficiency, respec-
tively for SAL, VIRG and SAL+VIRG, over controls. Few differences
were observed on carcass traits between supplemented and control steers.
Among them, steers fed SAL had higher backfat thickness than (P<0.01)
CONT and than (P<0.05) VIRG and SAL+VIRG steers: 8.7£0.7 vs.
6.31+0.7, 6.840.7 and 6.84+0.7 mm, respectively. The improvements in
efficiency are very consistent with previous research and would have
important economical and environmental impact.

Key Words: Beef Cattle, Ionophores, Antibiotics

M167 Effects of semduramicin on performance and
carcass traits of feedlot steers. R. Almeida*!, S. L. Silva®, R. T.
Y. B. Souza®, D. P. D. Lanna?, and P. R. Leme?, 1 UFPR and PUCPR
& LNCA-ESALQ/USP Piracicaba, SP, Brazil, 2LNCA-ESALQ/USP
Piracicaba, SP, Brazil, 3FZEA/USP Pirassununga, SP, Brazil.

Forty-three Nellore steers, approximately 36 months of age, were individ-
ually fed in outdoor pens with electronic Calan gate feeders at University
of Sao Paulo experimental feedlot. The animals were blocked by initial
weight and ramdomly assigned to four levels of dietary Aviax”: 0, 45,
67.5, or 90 mg semduramicin/head/day. After a 27-day adaptation pe-
riod, steers had an average shrunk weight of 457+18 kg at the beginning
and 540419 kg at the end of the trial. During the 62-day experimen-
tal period, steers were fed once daily at 0900 h. Because B. indicus
steers are more liable to develop acidosis, roughage content was higher
than normally observed in feedlots using B. taurus: 77% of DM as con-
centrate, 40.8% NDF, 13.5% CP and 70.5% TDN. Data were analyzed
using the REG and the GLM procedures of SAS. Average daily gain
was not affected (P>0.05) by semduramicin supplementation, although
steers treated with 67.5 mg had increased daily gains of 0.136 kg/day
above controls. Steers supplemented with 90 mg had lower dry matter
intakes (P<0.05) than steers supplemented with 67.5 mg of semduram-
icin. During the evaluation period, intakes for steers supplemented with
67.5 and 90 mg were: 11.73+0.30 and 10.73+0.28 kg/day, and 2.3540.06
and 2.1240.05% of BW, respectively. Feed efficiency (BWG/DMI) was
not different (P>0.05) between treated and non-treated steers. Improve-
ments in overall feed efficiency were observed to be: 2.8, 7.4, and 7.3%
for treatments 45, 67.5, and 90 mg, respectively, over controls (P>0.05).
However, there was an improvement in feed conversion efficiency deter-
mined as residual feed intake calculated by regression (P<0.05). Carcass
characteristics from supplemented steers did not differ (P>0.05) from
the controls. The improvements in efficiency are very consistent with
previous research with other ionophore molecules and would have im-
portant economical and environmental impact.

Key Words: Beef Cattle, Nellore, Ionophores

M168 Chlortetracycline, but not Synovex-S, differ-
entially affects tissue expression of high-affinity glutamate
transporters in fattening steers. G. L. Sipe*, S. E. Kitts, K. R.
McLeod, and J. C. Matthews, University of Kentucky, Lexington.

Chlortetracycline (CTC) fed sub-therapeutically and estrogenic growth
implants (Synovex-S; S) are used to alter the amount and site of skele-
tal muscle and/or adipose tissue accretion of fattening cattle. However,
effect(s) of these nutrient-repartitioning agents on nutrient absorption
capacity are unknown. Because the expression of two high-affinity glu-
tamate transporters, GLT-1 and EAACI1, by tissues of fattening steers
is sensitive to physiological load (Gissendanner et al., 2003, FASEB J.
17(5):A738), this study was conducted to determine if expression of
GLT-1 or EAAC1 was affected by none (control; C), S (d0 and d56 im-
planted) and/or CTC (350 mg/d) treatment (n = 6) of Simmental x
Angus steers (BW = 350 + 10 kg) fed a finishing diet (see companion
abstract, Kitts et al., 2004) for 112 d. Immunoblot analysis was used to
determine the relative content of EAAC1 and GLT-1 in plasma mem-
brane vesicles isolated from the duodenum (D), jejunum (J), ileum (I),
liver (L), skeletal muscle (M, longissimus dorsi), subcutaneous fat (SF),
omental fat (OF) and interstitial fat (IF). EAAC1 and GLT-1 content

of D, J, and I (P > 0.48), and EAAC1 content of L and M (P > 0.53),
were not affected by treatments. In contrast, for CTC steers, M GLT-1
content was 128% greater (P < 0.01) than C steers, whereas L. GLT-1
content was 236% and 160% greater (P < 0.008) than C and S, respec-
tively. For adipose tissues, SF EAAC1 content did not differ (P > 0.94),
but OF EAAC1 content of CTC steers was 74% greater (P < 0.078) than
C. CTC steers also contained 319% more (P < 0.053) IF EAACI1 than
S, but not C (P > 0.26) animals. OF and IF GLT-1 did not exhibit a
treatment effect (P > 0.33) in contrast to SF GLT-1 content, which was
524% (P < 0.08) and 237% (P < 0.09) greater in CTC than for C and S
steers, respectively. Although Synovex-S had no effect, CTC appears to
increase the capacity for glutamate absorption by up-regulating GLT-1
(L, M, SF) and EAAC1 (OF, IF) expression, in contrast to having no
effect on intestinal epithelium.

Key Words: Gene Expression, SLC1A1, SLC1A2

M169 Influence of genotype and diet on steer per-
formance. C. L. Ferrell*, E. D. Berry, H. C. Freetly, and D. N. Miller,
USDA-ARS; U.S. Meat Animal Research Center, Clay Center, NE.

Objectives were to evaluate genotype and diet effects on steer perfor-
mance during the growing period and subsequent responses to a high
concentrate diet during the finishing period. Fifty-one [MARC III (M;
14) and Brahman cross (Bx; 37)] steers were allotted to eight pens
and individually fed chopped bromegrass hay (BG; N=26; DM=0.85,
CP=9.5%, ME=2.19 Mcal/kg) or a corn silage based diet (CS; N=25;
DM=0.51, CP=11.9%, ME=2.75 Mcal/kg) for 119 d (PD1) followed by
a high corn diet (HC; DM=0.79, CP=11.7, ME=3.08 Mcal/kg) to a tar-
get wt of 560 kg (PD2). Data were analyzed by ANOVA with genotype,
diet (BG, CS), and the two-way interaction included. The interaction
was not significant. Initial (273 kg) and final wts (559 kg) did not differ
due to genotype or diet, but wt of BG (325 kg) steers was less than
CS (384 kg) steers at the end of PD1. ADG and intake of DM, CP,
and ME were less (P<0.05) for Bx than for M during PD1, PD2 and
total, but efficiency of M and Bx was similar (P>0.40). Carcass wt,
marbling, quality grade, and REA were similar (P>0.12), but Bx steers
had greater backfat (1.26 vs. 0.87 cm) and yield grades (P=0.07) than
M steers. During PD1, daily DMI (6.91 vs. 7.11 kg) was similar, but
CP (0.66 vs. 0.85 kg) and ME (15.2 vs. 19.5 Mcal) intake of BG was
less (P<0.001) than CS. DMI/gain (21.5 vs. 6.9), CP intake/gain (2.06
vs. 0.83), and ME intake/gain (47.1 vs. 19.2 Mcal/kg) were greater in
BG. CS manure accumulated more total VFA but less branched-chain
VFA and aromatics than BG manure. When fed the HC diet (PD2),
feed intake, ADG, and efficiency were improved (P<0.02) in the BG vs.
CS steers. Shedding of E. coli 0157 was associated with reduced DMI
and ADG (P<0.10). Over the total study, ADG was lower (0.97 vs.
1.03 kg), and DMI (8.50 vs. 7.62) and DMI/gain (8.09 vs. 7.17) were
greater in BG than in CS fed steers, but neither CP intake/gain (0.86
vs. 0.84) nor ME intake/gain (22.2 vs. 21.1) differed. Carcass weight,
backfat, and yield grade were greater (P<0.04) for CS than for BG, but
marbling, quality grade, and REA did not differ.

Key Words: Efficiency, Odor, E. coli

M170 Zinc increases differentiation of bovine intra-
muscular adipocytes by suppressing nitric oxide produc-
tion and increasing PPAR~2 gene expression. Y. S. Ohl, S.
B. Smith2, and C. B. Choi*!, ! Department of Animal Science, Yeung-
nam University, Gyeongsan, Korea, 2Department of Animal Science,
Texas A & M University, College Station.

Zinc (Zn) is a micromineral that functions as a cofactor of many en-
zymes and is known, recently, to be involved in adipocyte metabolism,
insulin resistance, and obesity. This study was conducted to deter-
mine the effects of Zn on the differentiation of bovine intramuscular
adipocytes and on the production of nitric oxide (NO). Preadipocytes
were isolated from intramuscular fat depots of 26-mo-old (adult) Ko-
rean (Hanwoo) steers and maintained in Dubelcco’s Modified Eagles’s
Media (DMEM) containing 5% FBS. At confluence, the cells were
treated with 10 pug/mL insulin, 0.25 uM dexamethasone, and 0.5 mM
1-methyl-3-isobutyl-xanthine to induce differentiation (accumulation of
lipid droplets) for 48 h. Zinc was supplemented to the differentiation
media in the form of either zinc chloride (ZnCly) or zinc sulfate (ZnSOy)
to attain the final concentrations of 0, 5, 25, 50 and 100 uM. Glycerol-
3-phosphate dehydrogenase (GPDH) activity, an index of adipocytes
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differentiation, was significantly (P < 0.05) increased as the concentra-
tion of both forms of Zn in media increased, showing the highest activity
(25.74 ng/min/mg protein) at 25 uM ZnSOy4 at 10 d after differentiation
induction. On the other hand, supplementation of Zn into the media of
bovine intramuscular adipocytes tended (P > 0.05) to decrease (from 15
£M to 10.5 pM) the production of NO. Peroxisome proliferator-activated
receptor gamma 2 (PPAR~2) gene expression in bovine intramuscular
adipocytes was increased at 10 d after differentiation induction by treat-
ment with Zn. The current results indicate that Zn strongly promotes
lipogenic activity in cultured bovine intramuscular adipocytes via sup-
pression of NO production. These data further indicate that Zn may
increase adipocyte differentiation by stimulating PPAR~2 gene expres-
sion.

Key Words: Zinc, Nitric oxide, PPAR~2

M171 Performance and residual feed intake differ-
ences between steers housed in individual or group pens.
P. V. Paulino*!:2, F. C. Castro!, A. C. Magnabosco!:3, and R. D.
Sainz!, LUniversity of California, Davis, 2 Universidade Federal de Vi-
cosa, Vicosa, MG Brasil, 2 Universidade Catolica de Goias, Goiania, GO,
Brasil.

Residual feed intake (RFI) is a useful measure of feed efficiency, but it
requires individual records of dry matter intake (DMI) as well as body
weight gain (ADG). There is some question as to the behavioral differ-
ences in animals fed individually vs. those in a group. Thirty Angusx-
Hereford (AX) and 30 (AngusxHereford)xGelbvieh (GX) steers were fed
a corn-based diet on an ad libitum basis for 84 days in individual (n
= 24) or in group pens (n = 36, 6/pen). Feed intakes were recorded
weekly and steers were weighed every 28 days. Average ADG was es-
timated by individual or pen as the slope of the regression of body wt
and time. Residual feed intake was calculated as the difference between
observed dry matter intake (DMI) and that predicted by regression:
E(DMI) = 0.0491 BW® 7 + 2.07 ADG, R? = 0.81. DMI required for
maintenance (DMI-M) was estimated as DMI - 2.07 ADG, i.e., assuming
a constant net efficiency for gain. DMI, ADG, RFI and DMI-M were
analyzed using the GLM procedure of Minitab. Model effects were geno-
type, housing, and their interaction. DMI was higher (P < 0.05) for AX
(8.17 kg/d) than GX (6.89 kg/d) steers and for animals housed in group
(8.18 kg/d) compared to individual pens (6.87 kg/d). Consequently, AX
steers gained more (P < 0.05) weight (1.37 kg/d) than GX steers (0.97
kg/d), and animals in individual pens gained more (P < 0.05) than those
housed in groups (1.29 and 1.06 kg/d, respectively). RFI was higher (P
< 0.05) in AX than GX steers. A significant (P < 0.05) genotype x
housing interaction was detected only for RFI, because the difference
in RFI between genotypes was larger for the animals housed in group
pens than for those housed individually. For both genotypes, animals
housed in group pens had higher RFI values than animals housed indi-
vidually. This could have been due to higher maintenance requirements,
since DMI-M was higher in AX than GX steers (+8.5%, P < 0.05), and
in group-fed than individually-fed steers (+10.1%, P < 0.05). Type of
housing had significant effects on performance and feed efficiency in the
feedlot and this effect was not uniform across genotypes. These results
raise questions about the protocols for measuring RFI. Financial Sup-
port: CAPES

Key Words: Residual Feed Intake, Beef Cattle, Feed Efficiency

M172  Effect of supplemental chromium on tissue
chromium concentrations in cattle. J. W. Spears*!, K. E.
Lloyd’, M. E. Tiffany!, and M. T. Socha?, 'North Carolina State
University, Raleigh, 2Zinpro Corp, Eden Prairie, MD.

Supplemental chromium (Cr) has increased performance of dairy cows
and immunity of stressed beef calves. Experiments were conducted to
determine the effects of supplemental Cr on: 1) tissue Cr concentrations
in finishing beef steers and dairy cows and 2) placental transfer of Cr
in calves. In Exp. 1, liver and kidney samples were obtained at harvest
from 36 Angus and Angus-cross steers (initial BW 332 kg) that received
either: 1) control (no supplemental Cr), 2) 0.4 mg Cr/kg DM from Cr-
nicotinic acid complex (CrNA), 3) 0.8 mg Cr/kg DM from CrNA or 4)
0.8 mg Cr/kg DM from Cr chloride. Experimental diets were fed for 146
d. Chromium concentrations were low in liver (X = 11.4 pg/kg DM)
and kidney (X = 20.6 ug/kg DM), and were not affected by Cr sup-
plementation. Twenty-four Angus and Angus-cross steers (initial BW
288 kg) were randomly assigned to treatments consisting of 0, 0.2, 0.4
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or 0.8 mg supplemental Cr/kg DM from Cr-L-methionine (MiCroPlex®;
CrMet) in Exp. 2. Steers were fed a growing diet for 125 d prior to
harvest. Control steers had higher (P< 0.05) muscle Cr concentrations
than Cr-supplemented steers. Liver (X = 41.3 ug/kg DM) Cr concen-
trations were not affected by treatment. In Exp. 3, 18 Holstein cows,
at approximately 35 d prepartum, were assigned to either 0 or 0.06 mg
Cr/kg metabolic BW from CrMet daily via gelatin capsule. Calves were
harvested at birth prior to nursing to determine placenta transfer of
Cr. Cows continued to receive treatments until 30 d postpartum, at
which time they were harvested. Calves born to Cr-supplemented dams
had higher (P< 0.01) Cr concentrations at birth in semitendinosus mus-
cle (98 vs 68 ug/kg) than controls. Supplemental Cr did not affect Cr
concentrations in liver, heart or kidney of calves. Similarly, Cr concen-
trations in tissues of cows were not affected by supplemental Cr. These
studies indicate that supplementing low concentrations of Cr to rumi-
nant diets had minimum effects on tissue Cr concentrations.

Key Words: Chromium, Cattle

M173 Magnesium sulfate affects water consumption
and drinking behavior of beef cattle. A. S. Grout!, D. M.
Veira*2, D. M. Weary!, M. A. G. von Keyserlingk!, and D. Fraser!,
L Animal Welfare Program, University of British Columbia, Vancouver,
British Columbia, Canada, 2 Agriculture and Agri-Food Canada, Kem-
loops, British Columbia, Canada.

Sulfate (SO4) salts of Na and Mg are common in rangeland water sources
and pose problems for animal health, production and welfare. This ex-
periment considered the effect of NasSO4 and MgSO4 on water con-
sumption, fecal DM and drinking behavior of cattle. Sixteen yearling
Hereford and Hereford Angus cattle (initial weight: 421 + 24 kg) were
watered twice daily with tapwater (16 ppm SOy4) or water containing
Na»SOy4 at concentrations of 2000 ppm SO4 (low NazSO4), MgSOy4 at
2000 ppm SO4 (low MgSOy4) or MgSO4 at 4000 ppm SO4 (high MgSOy4)
in 21-d treatment periods separated by 7-d interim periods when all an-
imals were given tapwater. Treatments were applied in an incomplete
Latin Square where each animal was exposed to 3 of the 4 treatments
yielding 8 animals for each treatment comparison. Paired t-tests were
used for analysis of average daily water consumption, fecal DM and re-
fusals to drink. Variability in water consumption patterns was assessed
by Wilcoxon paired sample tests. Daily water consumption was highest
for tapwater (41.3 + 6.6 L/d; P < 0.01) and lowest for high MgSOy-
water (24.4 + 9.0 L/d; P < 0.01). Response to high MgSOy4-water was
highly variable, with mean daily consumption ranging from 12.4 to 40.9
L. After 11 d on treatment, fecal DM was not different for any of the
treatments, but was higher (P < 0.03) after 21 d of high MgSO4-water.
Of the 42 drinking opportunities per treatment (twice per day x 21 d),
cattle refused to drink 10.1 £ 6.3 times on high MgSO4-water compared
to 1.5 + 1.9 times on tapwater (P < 0.05). Variation in intake was larger
for high MgSOy4-water (SD of 42 intakes = 11.7) than for tapwater (6.3)
and low MgSOy-water (8.9) (P < 0.05). These findings indicate that
high levels of MgSOy4 in water can lead to lower and more variable wa-
ter consumption sufficient to increase fecal DM. Some cattle also forgo
drinking when offered high MgSOg4-water, further indicating that this
water is unacceptable to cattle.

Key Words: Water Quality, Sulfate, Drinking Behavior

M174  Selenium concentration of colostrum and
milk from beef cows receiving different forms of selenium
supplementation. P. A. Davis*, L. R. McDowell, R. Van Alstyne,
E. Y. Matsuda-Fugisaki, and N. S. Wilkinson, Department of Animal
Sciences, University of Florida, Gainesville.

Forty-three Angus cows (125-150d gestation) were stratified by age and
randomly assigned to five groups receiving either no selenium (Se) sup-
plementation (control), 5 ml sodium selenite via subcutaneous injection
(Mu-Se, Burns Biotech Labs, Inc. Oakland, CA) every four mo, 9 ml
barium selenate via subcutaneous injection (Deposel, Grampian Phar-
maceuticals Ltd, Lancashire, UK), sodium selenite, or selenized yeast
(Se-Plex, Alltech, Nicholasville, KY) via free-choice (FC) salt-based
mineral mixtures (26 ppm Se) in a one year experiment to evaluate the
effects of selenium supplementation methods on milk Se concentration.
Animals on each treatment grazed bahiagrass pastures and received
bahiagrass hay (<0.02 ppm Se DM basis) during winter. Colostrum and
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subsequent milk was collected at parturition, 30, 90, and 180 d postpar-
tum. Samples were analyzed for selenium concentration using a fluo-
rometric method. Colostrum Se concentration did not differ (P<0.05)
among control, Deposel, Mu-Se and FC sodium selenite treatments and
were below critical level (0.05 ppm) at 0.038, 0.035, 0.035, and 0.038
ppm, respectively. Sel-Plex was higher (P<0.05) than control and all
other treatments at 0.071ppm. At 30 d postpartum, Sel-Plex was higher
(P<0.05) than control and both injectable products. FC sodium selenite
was higher (P<0.05) than both Mu-Se and Deposel and tended to be
higher than control (P=0.07). At 90 d postpartum, milk Se concentra-
tions did not differ among treatments with Sel-Plex tending (P=0.07)
to be higher than Mu-Se. Milk Se concentrations did not differ at 180
d among control, Deposel, Mu-Se, and FC sodium selenite, however,
Sel-Plex was higher (P<0.05) than all other treatments at 0.042 ppm.
At no time during the study did either injectable Se source produce
milk Se concentrations higher than control or above the critical level.
FC sodium selenite outperformed both injectable products only at 30
d. Overall, milk Se concentrations from cows receiving Sel-Plex were
higher than all other treatments.

Key Words: Beef Cattle, Colostrum, Selenium Supplementation

M175 Effect of high-level copper supplementation
on copper status and performance of beef heifers consum-
ing molasses-based supplements. J. D. Arthington* and F. M.
Pate, University of Florida, Range Cattle Research and Education Cen-
ter, Ona, FL.

The objective of this study was to examine the effects of high-levels of
Cu supplementation on the performance and Cu status of growing steers
consuming molasses-based supplements. Twenty-four crossbred heifers
were stratified by BW and randomly assigned to individual pens. Four
treatments, consisting of a complete mineral supplement fortified with
0, 15, 60, and 120 ppm supplemental Cu (Cu sulfate), were randomly
assigned to pens (6 pens/treatment). Treatments were offered 3 times
weekly in molasses-cottonseed meal slurry (1.5 kg of TDN and 0.3 kg
of CP/hd). All heifers were offered free-choice access to ground star-
grass hay. Individual BW, jugular blood, and liver biopsy samples were
collected d 0, 42, and 84. Forage DM refusal was determined daily.
Diet DM digestibility was estimated over a 21 d period (beginning on d
42) by the use of a sustained release chromic oxide bolus (Captec, New
Zealand). Heifers consuming the highest rate of supplemental Cu (120
mg/kg) tended (P = 0.13) to have a lesser ADG compared to heifers
supplemented with 15 mg/kg of Cu (0.18 vs. 0.05 kg/d; SEM = 0.06).
There was no significant sampling day x treatment interaction for liver
Cu accumulation, however average liver Cu concentrations among all
treatments decreased (P < 0.05). Therefore, data were also analyzed
combining treatments that provided 60 and 120 mg/kg of supplemen-
tal Cu into a single treatment (High Cu). Heifers supplemented with
15 mg/kg Cu had a greater (P < 0.05) increase in liver Cu concentra-
tion compared to 0 ppm and High-Cu treatments (average change =
-200, 5, -109 ppm DM for Control, 15 ppm, and High-Cu treatments,
respectively; SEM = 46.8). Forage DMI was lower (P = 0.07) for heifers
receiving no supplemental Cu compared to all other treatments (6.6 vs.
5.8 kg/d; SEM = 0.37). Apparent forage digestibility was not affected
(P > 0.05) by Cu treatment. These data suggest that high rates of Cu
supplementation (Cu sulfate; > 60 ppm total Cu) results in a decline in
liver Cu accumulation into the liver of beef heifers consuming molasses
supplements.

Key Words: Cattle, Copper, Molasses

M176 Supplemental phosphorus removal for fin-
ishing yearling Holstein steers. A. M. Brokman*!, J. W.
Lehmkuhler!, and D. J. Undersander!, University of Wisconsin-
Madison, Madison, 2University of Wisconsin, Madison.

Two experiments were performed to determine responses of removing
supplemental phosphorus from the finishing ration offered to yearling
Holstein steers. In Experiment 1, 96 Holstein steers (419 kg) were
blocked into four weight groups and assigned to eight pens. Steers were
fed a diet consisting of approximately 74% corn, 18% corn silage and
8% supplement on a DM basis. Dietary treatments, supplemental phos-
phorus (DC) or no supplemental phosphorus (NDC), were randomly
assigned to pens within each block. The phosphorus (dicalcium phos-
phate) was pre-incorporated into the protein/mineral pellet at a level to

achieve 0.3% in the complete ration. Steers were implanted with an es-
trogenic product on d 0. Steers in heavier weight blocks were harvested
after 82 d to avoid heavy carcass weight discounts. The remaining steers
were harvested on d 125. Carcass data were collected following a 24-hr
chill. No differences (P>0.05) were detected in carcass characteristics.
NDC tended to be heavier at the end of the trial (P=0.07). During
period three NDC resulted in heavier weights (P<0.05) and a trend for
better gain efficiency (P=0.09). The overall gain efficiency for NDC
was better than DC (P<0.05). Experiment 2 consisted of 78 Holstein
steers (491 kg) blocked into two weight groups. Steers were fed a TMR
consisting of approximately 81% corn, 8% supplement, 6% corn silage,
and 5% alfalfa haylage on a DM basis. Steers were implanted as in Ex-
periment 1. Steers were harvested on d 84 and 112 d on test. Carcass
data were collected after a 48-hr chill. NDC carcasses tended to have
a higher trim weight (P=0.09) and a lower percent trimmed than DC
carcasses (P=0.05). No differences (P>0.05) were detected in overall
ADG (DC=1.63 kg vs. NDC=1.63 kg), weights, overall dry matter in-
take or gain efficiency (DC=0.15 vs. NDC=0.15). A trend existed for
DC to have higher DMI (P=0.10) during period three in comparison to
NDC. Removing supplemental phosphorus from the feedlot diet did not
produce adverse effects on steer performance or carcass characteristics
for yearling Holstein steers.

Key Words: Beef, Holstein, Feedlot

M177 Evaluation of machine milking and weigh-
suckle-weigh technique for quantification of milk produc-
tion at six or twelve hour udder-fill intervals. W. J. Sexten*,
D. B. Faulkner, and J. M. Dahlquist, University of lllinois, Urbana.

A randomized complete block design with a 2 x 2 factorial arrangement
was utilized to evaluate the effects of collection method and udder-fill
interval on milk production estimates collected during middle (Exp. 1)
and peak lactation (Exp. 2). Each cow represented a block to which all
four of the possible treatment combinations were applied. Factors tested
were milk collection method, using a portable milk machine (MM) or
weigh-suckle-weigh (WSW), and udder-fill intervals of 6 h (6) or 12 h
(12). Twenty-four Simmental cows were utilized in Exp. 1 (n = 96)
that were 119.4 £+ 2.8 d postpartum. The 24 Simmental cows used in
Exp. 2 (n = 96) were 64.5 £ 0.05 d postpartum. A collection method
by udder-fill interval interaction was observed (P #8804 0.01) in Exp.
1 and 2. Milk machine estimates did not differ (P = 0.11) due to udder-
fill interval, while WSW estimates were lower (P < 0.05) at 6 h than
12 h in both Exp. Estimates taken using a 6 h udder-fill interval were
lower (P < 0.001) for WSW than MM in Exp. 1 and 2. In Exp. 1,
12 h estimates did not differ (P = 0.81) due to collection method how-
ever in Exp. 2 estimates taken using MM-12 tended higher (P < 0.10)
than WSW-12. A positive correlation (P #8804 0.001) was observed
between WSW estimates at 6 and 12 h in Exp 1 (0.77) and Exp. 2
(0.62). Milk machine estimates at 6 and 12-h were positively correlated
(P < 0.01) in Exp. 1 (0.62) and Exp. 2 (0.62). Weigh-suckle-weigh and
MM estimates were not correlated (P > 0.05) at any udder fill interval.
Regression of WSW-12 on WSW-6, MM-12 and MM-6 confirmed cor-
relation results, as WSW-6 in Exp. 1 was the only estimate predicted
by WSW-12. The quadratic effect of WSW-12 did not influence (P >
0.15) predictions indicating calf capacity for milk consumption did not
influence milk production estimates. These experiments suggest milk
production estimates taken using different collection methods are not
comparable.

Key Words: Milk Production, Machine Milking, Weigh-Suckle-Weigh

M178  Effect of esterase enzyme treatment on the in
situ rumen degradability and soluble carbohydrate content
of tropical grasses. N. A. Krueger*, A. T. Adesogan, D. B. Dean,
and W. K. Krueger*, University of Florida, Gainesville.

Previous work showed that application of an esterase enzyme prepara-
tion (Depol 740, Biocatalyst, U.K.) increased the digestibility in vitro
of tropical grasses. This study examined the effect of the same enzyme
preparation on the water soluble carbohydrate (WSC) fraction and the
in situ degradability of three tropical grass hays. The enzyme was ap-
plied at 0, 0.5, 1, 2, and 3 g/100g DM on hay produced from 12-wk
regrowths of common bahiagrass (B), Coastal bermudagrass (C), and
Tifton 85 bermudagrass (T) 24 h before ruminal incubation. Duplicate
samples of each forage were incubated in each of two cows for 0, 3, 6,
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9, 12, 24, 48, 72, 96, and 120 h. The cows diet consisted of bermuda-
grass hay supplemented with 0.4 kg/d of soybean meal. Treatments
were arranged in a 2 x 3 x 5 factorial design. The McDonald model, P=
A+B(1-exp ")), was fitted to the in situ data. There was a cubic in-
crease (P = 0.04) in the WSC fraction as enzyme application increased.
Increasing enzyme application rate also produced quartic increases in
the wash fraction (P = 0.0036), degradation rate (P=0.0047), effective
degradability and total degradability (P = 0.0053; 643, 651, 622, 663,
661, and 648 g/kg DM) of the hays. The potentially degradable fraction
(B) also tended to increase (P = 0.071) with increasing enzyme rate
whereas the lag phase decreased cubically (P = 0.0106). The highest
degradation rate (0.03 per hour) occurred at the 1% enzyme application
rate but the shortest lag phase occurred at the 3% rate. In conclusion,
application of the esterase enzyme enhanced the release of WSC from
the hays and increased the rate and extent of degradation of the hays.

Key Words: Tropical Grass, Esterase, Degradation

M179 Effect of exogenous amylase and corn type
on performance and carcass characteristics of finishing
beef heifers. S. M. Speight*!, K. C. Hanson!, J. Tricarico?, K.
R. McLeod!, and D. L. Harmon, ! University of Kentucky, Lexington,
2 Alltech Biotechnology, Inc., Nicholasville, KY.

Two experiments were conducted to evaluate the efficacy of feeding a
fungal amylase preparation on the performance and metabolism of beef
cattle fed high grain diets. Experiment 1 used 12 rumen cannulated
steers divided into one of three dietary treatments: 1) control, no en-
zyme; 2) 5 g/d amylase; or 3) 10 g/d amylase enzyme preparation. The
diet consisted of 50% concentrate (corn-based), 50% corn silage. There
was no effect of exogenous amylase on daily dry matter intake, VFA
proportions, total concentrations, acetate:propionate or ruminal pH. In
situ starch disappearance was also unaffected by treatment. In Exper-
iment 2, 96 crossbred heifers were fed finishing diets until slaughter to
evaluate the effects of corn type and inclusion of an exogenous amylase
preparation on animal performance and carcass characteristics. Animals
were assigned randomly to a 2 x 3 factorial arrangement of treatments
in a completely randomized design. Factors were corn type (dry vs. high
moisture) and amount of exogenous amylase preparation (0, 7.5, or 15 g
amylase/(hd-d)). There were no differences in corn type throughout the
study. During the first 28 d, average daily gain increased linearly (P <
0.05) with amylase supplementation. However, this increase in gain was
not observed during the remainder of the trial. The increased average
daily gain during the first 28 d was largely the result of increased intake
(quadratic P < 0.05), as feed efficiency was not affected. The greatest
longissimus area (P < 0.05) and lowest (P < 0.05) yield grades, as well
as a tendency (P < 0.10) for lower back fat, were observed in heifers re-
ceiving amylase at 7.5 g/(hd-d). These studies suggest that the amylase
preparation used may be beneficial for starting calves on feed but we
saw no effects on fermentation or starch degradation that would suggest
long term benefits with addition to finishing diets.

Key Words: Amylase, Supplementation, Cattle

M180 Effect of an exogenous fibrolytic enzyme
on intake and ruminal variables in lambs fed Guinea
grass (Panicum mazimum var. Mombasa) hay. J. H.
Avellaneda-Cevallos!, S. S. Gonzédlez*2, J. M. Pinos-Rodriguez3, A.
Hernandez2, R. Barcena-Gama2, M. Cobos?, and D. Hernindez-
Sanchez?, Y Universidad Técnica Estatal de Quevedo UTEQ, Quevedo,
Ecuador, 2 Colegio de Postgraduados Montecillo, Estado de México,
Meéxico, 3 Universidad Auténoma de San Luis Potosi UASLP, Estado de
San Luis Potosi, México.

This study was performed to evaluate the effect of an exogenous fi-
brolytic enzyme (enzyme; Fibrozyme) on intake, digestion and ruminal
variables in lambs fed Guinea grass hay. Four Suffolk lambs fitted with
permanent ruminal and duodenal cannulas were fed only Guinea hay
cut 35 d (11.4% CP) or 90 d (6.4% CP) after regrowth. Experimental
design was a repeated Latin Square (4x4) with a factorial arrangement
of treatments (2x2; enzyme, 0 and 3 g; Guinea hay 35 and 90 d). Guinea
90 d increased (P<0.05) DM flow to duodenum and feces. Lambs fed
Guinea 35 d showed an increased digestion of DM (P<0.05) and OM
(P<0.01) in the rumen and intestine; higher (P<0.01) intake, rumi-
nal and total CP degradation, and retained N; and increased (P<0.01)
rate of passage. NDF intake (P<0.09) and flow to duodenum and fe-
ces (P<0.01) was higher, but ruminal and total digestion was lower
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(P<0.01) for lambs fed Guinea 90 d. ADF flow to duodenum and fe-
ces was increased (P<0.01) by Guinea 90 d; whereas ruminal, intestinal
and total ADF digestion was increased (P<0.01) by Guinea 35 d. ADF
flow to duodenum was decreased (P<0.01), but ADF ruminal degra-
dation (P<0.01) and hemicellulose intestinal digestion (P<0.08) were
increased, by enzyme addition for both hays. Lambs fed Guinea 35 d
showed higher (P<0.01) intake, ruminal and total degradation of hemi-
cellulose, as well as increased (P<0.01) ammonia-N (0, 3, 6, 9 and 12 h).
pH (0, 3, 6, 9 and 12 h) was higher (P<0.01) for lambs fed Guinea 35 d.
According to these results, there were differences between Guinea hay
35 and 90 d for most of the variables, whereas the exogenous fibrolytic
enzyme improved digestion of ADF and hemicellulose.

Key Words: Intake and Digestion, Exogenous Fibrolytic Enzyme, Tropi-
cal Grass

M181 Evaluation of modified sodium silicate as a
grain conditioner for corn and grain sorghum. C. R.
Richardson*!, K. F. Wilson!, T. C. Bramble!, J. H. Mikus!, and I.
Cisneros?, 1 Texas Tech University, Lubbock, 2 Concorde Technologies,
Odessa, TX.

Laboratory experiments at Texas Tech Univ. and two trials at a com-
mercial feedyard feedmill were conducted to determine the effects of a
modified sodium silicate product (RumiSil) on conditioning corn and
grain sorghum. RumiSil has a pH of 11.2, freezing point of 0° C, spe-
cific gravity of 1.05, and low corrosive properties. Time required for
the uptake of 6% added moisture by corn and grain sorghum was de-
termined in roll jars and recorded with a stopwatch. Treatments were
0, 0.5, 1.0, 1.5, and 2.0 ml of RumiSil diluted with water to make 100
ml of each solution and were added to increase moisture content by 6
percentage points. RumiSil decreased (P < 0.05) time to absorb the
6% added moisture at levels of 0.5 and 1.0, with a further reduction
(P < 0.05) at levels of 1.5 and 2.0 for both grains. In vitro DMD was
increased (P < 0.05) for corn at the lowest level of RumiSil, while grain
sorghum was improved (P < 0.05) at the two highest levels. Two tri-
als were conducted to compare the 1.5 level of RumiSil to water alone
in flaking corn at four flake weights. In trial one, the average starch
availability was higher across flake densities (water 39.5%, SD 8.35 vs.
RumiSil 52.0%, SD 8.21). In trial two, starch availability was 42.3 (SD
7.46) and 47.8 (SD 7.18) for water and RumiSil, respectively.

Key Words: Steam Flaking, Grain Processing, Grain Conditioner

M182  Effects of replacing rice straw with worm-
wood (Artemisia Montana Pampan) silage in the diets of
Korean Hanwoo steers on performance, carcass character-
istics and muscle fatty acid profile. S. C. Kim*!, J. H. Kim*2,
J. H. Shin2, A. T. Adesogan!, and Y. D. Ko?2, ! Department of Ani-
mal Science, University of Florida, Gainesville, 2 Division of Applied Life
Science, Gyeongsang National University, Jinju, Korea.

This study was conducted to examine the performance, carcass charac-
teristics and muscle fatty acid profile of Hanwoo steers fed diets con-
taining four levels of wormwood silage. Twenty Hanwoo steers (326 +
23kg) with similar (P>0.05) initial body weights across treatments were
fed at 3 % of body weight on a DM basis for 12 months. The steers
were individually fed a basal diet of rice straw (30%) and supplemen-
tary concentrates (70%; corn grain, 36.5%; wheat grain, 15.0%; coconut
meal, 11%; wheat flour, 5.0%; corn gluten, 3%; palm meal, 6%). The
steers were allotted to one of four dietary treatments, which were de-
signed to progressively substitute rice straw with 0, 5, 10 and 15% of
wormwood silage in the basal diet. Feed intake was calculated daily and
body weight was measured monthly. At the end of the trial, the steers
were slaughtered and graded by trained carcass evaluators, using the
Korean meat-grading scheme. The fatty acid profile of meat samples
(300g) obtained from the loin and top round muscles was analyzed by
gas chromatography. Final body weight, average daily gain and feed
conversion efficiency were improved (P<0.05) by substituting 5, 10 and
15% of straw with wormwood silage, but there were no differences in
performance between the levels of wormwood silage substitution. Com-
pared to steers in the control group, steers fed diets containing worm-
wood silage had greater (P<0.05) carcass weight, carcass quality, and
loin-eye area and less (P<0.05) backfat thickness. Steers fed worm-
wood silage also had higher (P<0.05) muscle CLA content and higher
(P<0.05) omega 6:omega 3 fatty acid ratios than steers in the control
group. It is concluded that substituting rice straw with wormwood silage
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improved the performance, carcass characteristics and muscle fatty acid
profile of Hanwoo steers.

Key Words: Wormwood Silage, Hanwoo Steer, Conjugated Linoleic Acid

M183 Rumen digestibility of receiving rations for
feedlot steers containing wheat midds and soybean hulls.
P. M. Walker*!, K. E. Earing!, L. A. Mathews!, and J. E. Ringler?,
Lllinois State University, Normal, 2 University of Kentucky, Lexington.

Six Simmental-Angus, ruminally fistulated steers were used in a two pe-
riod crossover design in situ trial to evaluate the rumen digestibility of
a wheat midd-soybean hull ration (WS) and a shelled corn-commercial
protein supplement ration (SC). Steers were randomly assigned to treat-
ment rations at the beginning of the first experiment period (WS con-
taining 74.1 % wheat midds and soybean hulls, and SC containing 75%
shelled corn and 25% of 33% CP commercial protein supplement). Steers
were allowed ad libitum access to water and grass hay. Treatment ra-
tions were fed once daily at 1600 h at .95% BW (wet wt. basis). Each
experiment period was 17d with a 14-d adaptation period. On d 15, 3
Dacron bags containing 10g:bag were placed into the rumen of each steer
at 0, 12, 24, 36, 48, 60 and 66h. All bags were removed at 72 h. Each
time Dacron bags were placed into the rumen, rumen fluid was collected
and pH analyzed. Feed samples were analyzed for OM, N, NDF, ADF,
ATA and ash. Crude protein and HC were determined by calculation)
N% 6.25= CP and NDF-ADF= HC). WS contained 85.56% OM, 2.50%
N, 15.63% CP, 68.34% NDF, 42.53% HC, 25.81% ADF, 19.99% cellu-
lose, 0.14% AIA and 14.46% ash. The SC contained 95.16% OM, 2.46%
N, 15.38% CP, 44.43% NDF, 38.72% HC, 5.81% ADF, 3.27% cellulose,
0.05% AIA and 4.84% ash. Rumen pH was similar between WS and SC
ranging from 6.5 to 6.7. Rumen disappearance for OM and CP was not
different (P> 0.05) between WS and SC at each time interval through
36 h of digestion comparing 59.83 £ 12.90% and 61.03 £ 30.55% and
72.18 £+ 21.17% and 72.33 4+ 6.06% at 36 h, respectively. Rumen dis-
appearance for ADF and cellulose was not different (P> 0.05) between
WS and SC by 72 h of digestion comparing 64.10 £ 12.32% and 63.86
+ 22.27% and 65.53 + 28.43% and 63.54 + 27.17%, respectively. Ru-
men disappearance for OM, CP and NDF was greater (P< 0.05) by 72
h of digestion for SC than WS. The rumen digestibility of higher fiber
rations containing wheat midds and soybean hulls appears similar to a
ration lower in NDF and ADF.

Key Words: Wheat Midds, Soybean Hulls, Rumen Digestibility

M184  Effect of vitamin E and method of admin-
istration on performance and meat color of beef cattle.
I. Garcia*!l, R. Alderete!, A. Alarcén!, C. Rodriguez!, J. Ortegal,
J. Pedraza2, and O. Medina2, 1Facultad de Zootecnia, Universidad
Auténoma de Chihuahua Periferico Fco. R. Almada km. 1.5 C.P.
31031. Chihuahua, Chih. México, ?Facultad de Quimica, Universidad
Nacional Auténoma de México Cd. Universitaria, Del. Coyoacan, C.P.
04510. Distrito Federal, México.

The objective of the present study was to evaluate the effect of vi-
tamin E (VitE) and the method of administration on performance of
beef cattle and meat color. VitE was applied to thirty four crossed
Charolais and Brangus heifers either by subcutaneous administration
(SUB, 167 1U/a/d applied at 1, 30, 60 and 90 d of trial, n=16) or in
finishing diet (DIE, 500 IU/a/d for 110 d, n=18); and a third group
received no VitE and was taken as the control (CON, n=16). Ani-
mals were fed in pens and pen was the experimental unit. Performance
parameters (body weight, BW; average daily gain, ADG; hot carcass
weight, HCW; carcass yield, CY; and rib eye areca, REA) as well as
quality characteristics (color, L*, a*, b*; electrical conductivity, EC;
water holding capacity, WHC) of packed meat were evaluated. A sub-
sampling was done within experimental group (SUB n=9; DIE n=11
and CON n=10) to evaluate the effect of vitE on L. dorsi color during
storage (4 C) for up to 28 d postmortem (3, 7, 14, 21 and 28 d). Thirty
more L. dorsi steaks (one/subsampling animal) were aerobically packed
(polyvinyl chloride PVC) and stored (4°C) for daily evaluation dur-
ing 8 d. Variables evaluated during time (BW, ADG, color and WHC)
were analyzed with PROC MIXED, considering the animal effect as ran-
dom. HCW, CY and REA data was analyzed with PROC GLM of SAS.
VitE administration method did not showed advantages (P>0.05) on
performance parameters. No difference (P>0.05) in color and WHC of
vacuum packaged steaks was observed among treatments. Likewise L*
and b* values of PVC packaged steaks did not change (P>0.05) among

treatments. However redness value (a*) of CON showed a linear ten-
dency (P<0.05) during storage, and the tendency for DIE and SUB was
quadratic (P<0.05). DIE and SUB had greater value (P<0.05) than
CON after day 4 (12.0940.43 and 11.4340.47 vs 10.284+0.45) and DIE
had greater value (P<0.05) than SUB at days 7 and 8. VitE concentra-
tion (ug/mg muscle) was higher for DIE (3.3+0.4) than SUB (2.24+0.5)
and CON (1.3£0.4). It is concluded that VitE applied subcutaneously
or in feed improves color stability of aerobic packaged beef steaks.

Key Words: Vitamin E, Beef, Color Meat

M185  Effect of monensin on milk production, com-
position and body condition score of Murrah buffalo cows
in early lactation. A. M. Jorge*! and C. Andrighetto?, 1 UNESP-
FMVZ-DPEA-Botucatu, 2UNESP-FMVZ-PGZOO-Botucatu.

This experiment was carried out at the Buffaloes Production Area of
the Unesp FMVZ Botucatu/SP/Brazil. Twenty four Murrah buffalo
cows, were submitted to two treatments T1 (0 mg of monensin/buffalo
cow/day) T2 (300mg of monensin/buffalo cow/day) evaluated on 150
first days of lactation. The total ration was composed by sorghum silage,
elephant grass, and ration. The effect of monensin on milk production,
milk composition and body condition score of buffaloes cows in early
lactation. The milk control was done weekly, milk was collected for
analysis of protein, fat and total solids were mensured, the buffaloes
cows was weighed and given body condition score. The design was com-
pletely randomised. There no statistical differences (P>.05) between
treatments for daily milk production, total milk production, corrected
for 270 days, milk production on peak of lactation, mozzarela produc-
tion, percentage of protein, total solids, protein:fat ratio, weight and
body condition score. Monensin influenced positively (P<.05) daily pro-
tein (T1 = 147.10 g, T2 = 162.07 g) and fat production, (T1 = 226.90g,
T2 = 259.62g) and fat percentage (T1 = 5.41%, T2 = 5.84%).

Key Words: Ionophor, Lactation, Water Buffalo

M186 The effect of Acid Buf in dairy cow di-
ets on production response and rumen parameters. C.
W. Cruywagen*!, J. P. Swiegers?, S. J. Taylor3, and E. Coetzee?,
LDepartment of Animal Sciences, University of Stellenbosch, Stel-
lenbosch, South Africa, 2Bokomo Feeds, Malmesbury, South Africa,
3 Celtic Sea Minerals, Carrigaline, Co. Cork, Ireland, 4 Formufeed, Vil-
liersdorp, South Africa.

A high concentrate TMR, formulated to be potentially acidotic, was
used to construct five dietary treatments in which Acid Buf, the skele-
tal remains of the seaweed Lithothamnium calcareum, was included at
increasing levels of 0.125, 0.3, 0.6, 0.9 and 1.2% of dietary DM. The
response to Acid Buf included at the 0.3, 0.6 and 0.9% levels was mea-
sured using three groups of nine Holstein cows fed individually via Calan
gates from calving to 70 DIM. Milk production was monitored daily and
milk samples were taken weekly and analyzed for protein, fat and lac-
tose. Cows were weighed and condition scored at 0, 28, 56 and 70 DIM.
The response to Acid Buf at levels lower (0.125%) and higher (1.2%)
than the main treatment levels was similarly measured but using group
fed cows. Milk yield was adjusted by covariate analysis against ini-
tial performance. Adjusted average milk yield was 44.6, 41.4 and 39.3
liters/cow/day (P<0.05) and efficiency of feed into milk was 1.83, 1.75
and 1.67 kg milk/kg feed for treatments containing 0.3, 0.6 and 0.9%
Acid Buf, respectively. Adjusted milk output increased significantly
(P<0.05) as the Acid Buf inclusion was increased from 0.125 to 0.3% of
DM but there was no significant effect on milk yield by increasing the
level of Acid Buf from 0.9 to 1.2%. The five dietary treatments were also
fed individually to five ruminally cannulated lactating Holstein cows in
a latin square arrangement. Every cow received each diet for a period
of 22 days prior to a collection period of 8 days. Rumen pH was mon-
itored continuously every 10 minutes for 4 days using a portable data
logging system and in-dwelling electrodes. Samples of rumen liquor were
collected on two consecutive days, 2 hours before the morning feeding
and again at 2, 6 and 10 hours after this feed allocation. Samples were
analyzed for VFA and NHg3-N. The impact of feeding on rumen pH was
clearly visible and increasing the dose of Acid Buf in the diet increased
rumen pH throughout the period of measurement. However, the opti-
mum dose of Acid Buf to optimize milk output and the efficiency of feed
into milk was 0.3% of dietary DM or 80g/day.

Key Words: Acid Buf, Milk Production, Rumen Parameters
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M187 Effect of malate supplementation on rumen
fermentation and milk production in postpartum cows. M.
Devant! and A. Bach*':2, 1|RTA-Unitat de Remugants, Barcelona,
Spain, 2ICREA, Barcelona, Spain.

A total of 38 Holstein cows were assigned to either Control or MALATE
groups between 21 and 28 d prior to calving date to evaluate the effects
of pre- and post-partum malate supplementation on rumen fermenta-
tion and milk production. Control cows (n=18) received a concentrate
of 40% extruded corn, 30% soybean meal, 7.5% carob bean, 6.5% barley,
5% propylenglycol, 5% bypass fat, 3.45% sugar cane, 2.5% yeast, and,
0.05% binder. MALATE cows (n=20) received the same concentrate
but yeast, and propylenglycol, and bypass fat were partially replaced by
4% of Rumalato (Norel& Nature, Spain) to provide 84 g/d of malate.
Before calving, all cows were fed a TMR ad libitum and 1 kg/d of either
MALATE or Control concentrate at a feeding station. After calving,
cows were fed a TMR ad libitum and 1 to 3 kg/d of concentrate was
gradually increased by 300 g/d . Milk production was recorded daily and
milk composition monthly during the first 90 lactation days. Rumeno-
centesis was conducted 4 times for each cow at 7, 35, 63, and 90 d post-
partum 4 hours after TMR delivery to determine rumen pH. A tendency
(P = 0.096) in milk yield x week interaction was found. MALATE cows
produced more milk at the 4*" and 5*" weeks postpartum than Control
cows (37.1 and 38.4 kg/d vs 33.4 and 35.7 kg/d, respectively). Malate
supplementation did not affect milk fat and protein contents (3.87 vs
3.67% and 3.15 vs 3.16%; Control vs MALATE, respectively). Mean ru-
men pH was not affected by treatment (P > 0 .05; 6.19 vs 6.28, Control
vs MALATE, respectively. Ruminal pH at 7d postpartum was lower (P
= 0.08) than at 36, 63, 91 d postpartum (6.11, 6.19, 6.23, and 6.41,
respectively). Mean concentrate intake was greater in MALATE than
in Control cows (P < 0.05; 2.23 vs 1.96 kg/d, respectively). Although
cows supplemented with malate consumed more concentrate, rumen pH
did not decrease, indicating that malate may effectively prevent rumen
acidosis. Also, supplementation of malate may result in increased milk
production during peak of lactation.

Key Words: Malate, Milk, Rumen

M188 The effect of an inoculant containing Lacto-
bacillus buchneri 40788 on fermentation and aerobic stabil-
ity of corn silage at two packing densities. M. Antonialil, O.
C. M. Queiroz2, R. J. Schmidt*3, and L. Kung, Jr3, 1Universidade
Estadual Paulista Jaboticabal, SP Brazil, 2 Universidade de Sao Paulo
Piracicaba, SP, Brazil, 3 University of Delaware, Newark.

Whole-plant corn was harvested at 1/3 milkline (38% DM) and packed
in 20-L laboratory silos to investigate the effects of inoculation and
packing density on silage fermentation. Treatments were: 1) untreated
forage, tightly packed at 241 kg DM/m?® (15 Ib/ft®); 2) forage inocu-
lated with L. buchneri 40788 (400,000 cfu/g of forage) and Pediococ-
cus pentosaceus (100,000 cfu/g) (Lallemand Animal Nutrition, Milwau-
kee, WI), tightly packed; 3) untreated forage, loosely packed at 194 kg
DM/m? (12 1b/ft®); and 4) inoculated and loosely packed. The exper-
imental design was a 2 X 2 factorial arrangement of treatments. The
effects of packing density, inoculation, and their interactions were tested.
The results are detailed in the table below. After 60 d of ensiling, treat-
ments had no effects on silage pH. Silages that were loosely packed had
more acetic acid (P < 0.05) and unexplainably more lactic acid bacteria
(LAB) (P < 0.05) than did silages that were tightly packed. Inoculation,
regardless of packing density, resulted in silages with higher concentra-
tions of acetic acid (P < 0.05) and lower lactic:acetic acid ratios (P <
0.05), lower concentrations of water soluble carbohydrates (WSC) (P <
0.05), and fewer yeasts and molds (P < 0.05). The results of this study
show that application of an inoculant containing L. buchneri 40788 is
effective at improving the aerobic stability of corn silage under a variety
of packing densities.
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Loose pack Tight pack
Item Untreated Inoculated Untreated Inoculated S.E. Effects 3
Lactic acid, % 4.64 4.29 4.41 4.53 0.23
Acetic acid, % 1.69 2.23 1.60 2.08 0.04 I, P
Lact:Acet ratio 2.74 1.92 2.75 2.18 0.06 I
WSC, % 1.40 0.97 1.26 0.82 0.21 I
LAB? 6.80 8.70 6.68 8.58 0.23 I, P
Yeasts? 3.92 2.70 4.05 1.66 0.67 I
Molds? 3.97 2.57 3.73 1.81 0.72 I
Stability®, h 27.5 34.5 31.0 60.0 7.10 I

LEffect of I = inoculant or P = pack density, P < 0.05,

2log 10 cfu/g,
3Hours before a 2°C rise in temperature after exposure to air

Key Words: Aerobic Stability, Lactobacillus buchneri, Silage

M189 Effect of feeding Aspergillus oryzae fermenta-
tion culture to lactating dairy cows on milk yield, com-
position, and rumen fermentation. T. Sato*, T. Takano, and
K. Murata, ZENNOH National Federation of Agricultural Co-operative
Associations 1708-2 Tsukuriya Tsukuba Ibaraki, Japan.

The objective of this study was to evaluate the effect of feeding As-
pergillus oryzae fermentation culture (AO) on the performance of lac-
tating dairy cows and rumen fermentation. Twelve multiparous Holstein
cows between 40-130 days in milk and three ruminally cannulated lactat-
ing cows were randomly assigned to one of three treatments: 1) Control,
2) Control + 25g/head/d (AO1), and 3) Control + 50g/head/d (AO2).
Cows were housed in a tie-stall barn for the duration of the experiment
and individually fed for ad libitum intake twice a day at 0800 and 1700
h. The experiment followed a 33 Latin square design with three 21-day
periods. Samples and data were collected during the final 7 days of
each period. The TMR (DM basis) were 46:54 forage:concentrate for all
treatments. The main dietary ingredients were alfalfa-hay, timothy-hay,
ground corn, whole cottonseed, beet pulp, soybean meal and Japanese
commercial supplement. The control TMR was balanced using CPM
Dairy (version 3.0.4a). The respective levels of AO product were mixed
in the TMR and purchased from Nichimo Co., Ltd. (Tokyo, Japan).
Feeding AO to lactating dairy cows improved milk production and lac-
tose % in milk. Milk production (kg/d) was higher (P<0.05) in AO1 and
AO2 than control (33.4, 34.1 and 32.2). Lactose (%) and % solid not fat
(SNF) in AO2 was higher (P<0.05) than control (4.6, 4.55; and 8.86,
8.74; respectively). Ruminal pH and volatile fatty acids of rumen fluid
(mM) from 2 to 4 h after feeding were higher for AO1 and AO2 than
control (6.3, 6.4, 6.0; and 120.9, 121.4, 105.9). There were no treatment
differences in dry matter intake, milk fat % and yield, milk crude protein
%, milk urea nitrogen, and somatic cell counts. In conclusion, feeding
Aspergillus oryzae fermentation culture to dairy cows altered rumen
parameters at 2 and 4 h postfeeding which may explain the increase in
milk yield realized from feeding AO at both 25g and 50g/head/d.

Key Words: Dairy Cow, Aspergillus oryzae, Rumen Fermentation

M190 Effect of live yeast Saccharomyces cerevisiae
on milk production, quality and health status of Saanen
dairy goats. R. Paratte*!, A. Stellal, G. Cigalino!, G. Soncinil, L.
Valnegril, E. Chevaux?, G. Savoini!, and V. Dell'Orto!, 1 Dept. of Vet.
Sci. Tech. Food Safety, University of Milan via Celoria, 10 Milaon-Italy,
2Lallemand SA rue de Brequetiers, 19 Blagnac Cedex-France.

The effect of a live yeast supplement in dairy goats has been examined in
a limited number of studies. While the yeast culture does contain some
viable cell, the yeast live cell supplement contain higher numbers of 100%
active Saccharomyces cerevisiae (SC). 57 Saanen dairy goats were uti-
lized to investigate the effects of the supplementation of SC during the
first half of lactation. Goats were assigned according to parity and milk
production during the first three weeks of lactation in two groups. All
goats were fed a total mixed ration (TMR) containing 40% commercial
concentrate, 28% triticale silage, 22% hay, 10% dried beet pulp. Treat-
ments lasted for 15 weeks starting from week 3 of lactation and were:
control (C)-TMR; (SC)-TMR mixed with 0.2g of SC (4x10° CFU/g, Le-
vucell SC20). DMI, BCS and milk yield were recorded for 126d postpar-
tum with milk samples analysed weekly for fat, protein, lactose, urea and
SCC. Blood samples were analysed monthly for urea, glucose, BHBA,
NEFA, GOT/AST and GGT. In order to monitor intestinal microflora,
faeces were monthly analysed for total bacterial load, enterobacteria,

. Sci. Vol. 83, Suppl. 1 47



E. coli, coliforms, lactic bacteria, clostrides, moulds, yeasts. BCS, DMI
and milk yield (C: 2.23Kg+0.04; SC: 2.37Kg+0.02) were positive af-
fected by the treatment (P<0.05). Milk fat content was lower and milk
urea content was higher in treated goats (P<0.05). Plasma metabolites
were similar among treatments. NEFA was not affected by the treat-
ment, although there was a non significant trend toward lower values
in the treated animals (P=0.06). SC did not affect liver functionality,
AST/GOT and GGT were similar among treatments. E. coli faeces con-
tent was positively reduced (C: 2.39; SC: 0.72; logl0 CFU/g, SE 0.25)
by the treatment where lactic bacteria content was significantly higher
(P<0.001). Yeast in the faeces was confirmed by the microbiological
analyses (P<0.001). SC increased milk yield and reduced E.coli in fae-
ces.

Key Words: Live Yeast, Dairy Goat

M191 Dose response of a direct-fed microbial on
milk yield, milk components, body weight, and days to
first ovulation in primi- and multiparous Holstein cows.
D. R. Stein*1, D. T. Allen!, K. W. Gates!, T. G. Rehberger?, K. J.
Mertz2, D. A. Jones!, and L. J. Spicer!, 1 Oklahoma State University,
Stillwater, 2 Agtech Products, Inc., Waukesha, WI.

From 14 d before parturiation to 175 d postpartum, 38 primi- (pp) and
multiparous (mp) Holstein cows were blocked by expected milk pro-
duction and randomly assigned to treatment groups: Control, n=13,
received a total mixed ration (TMR); Low treatment, n=11, received
control TMR plus Low dose (1X/head/d) of Propionibacterium strain
P169 (P169); High treatment, n=14, received control TMR plus High
dose (10X /head/d) of P169. Rumen fluid was collected at -14d, +60d,
+120d, and +175 d of lactation. Milk samples were collected twice
weekly and analyzed for milk components. Daily milk production (4%
fat-corrected milk; FCM) was influenced by treatment (P < 0.01) such
that FCM (averaged across pp and mp cows) was greater (P < 0.05) in
the High (32 £ 0.5 kg/d) and Low (33 £ 0.5 kg/d) P169 vs Control (30
+ 0.5 kg/d) cows; FCM did not differ between the High and Low P169
groups. Milk lactose was affected by treatment x age (P < 0.03) with
High P169 pp and mp cows having a higher percentage lactose (5.04 and
5.10 &+ 0.04 %, respectively), than the Low P169 pp and mp cows (4.89
and 4.91 £ 0.04 %, respectively) or the Control pp and mp cows (4.93
and 4.77 + 0.04 %, respectively). Weekly body weights (BW) from wk
1 to 25 were greater (P < 0.05) in High P169 mp cows (635 £ 18 kg)
than Low P169 (604 + 16 kg) and Control (601 &+ 17 kg) mp cows. BW
in pp cows (528 + 13 kg) did not differ (P > 0.10). P169 treatments in-
fluenced the fold differences of rumen propionate (P < 0.05) which were
greater in High P169 (5.69 £+ .70) vs Low P169 (2.91 £ .65) and Control
(2.74 £+ .62) groups at 60,120, and 175 d. No main effects or interactions
were found for days to first ovulation (progesterone conc. greater than
or equal to 1.0 ng/ml). We conclude that P169 may hold potential as
an effective direct-fed microbial to increase milk production.

Key Words: Propionibacteria, Milk Yield, Direct-Fed Microbial

M192 Effect of forage to concentrate ratio on B-
vitamins in different ruminal fractions. D. E. Santschi*!,
J. Chiquette?, R. Berthiaume2, R. Martineau®, J. J. Matte2, A. F.
Mustafal, and C. L. Girard?, 1 McGill University Ste-Anne-de-Bellevue,
Qc, Fanada, 2Dairy and Swine R&D Centre Lennoxville, Qc, Canada,
3 Universite Laval, Qc, Canada.

Six ruminally canulated lactating Holstein cows (78 4+ 13 DIM) were
used in a cross-over design to evaluate the effects of forage to concen-
trate ratio on B-vitamin concentrations in ruminal contents. Diets were
formulated to have forage to concentrate ratios of 60:40 (high-forage,
HF) and 40:60 (low-forage, LF), and contained respectively (DM basis)
43.0 and 23.5% mixed silage, 16.9 and 16.4% corn silage, 28.4 and 40.0%
high moisture corn, 4.0 and 8.6% soybean meal, 5.3 and 8.6% protein
supplement, and 2.3 and 2.7% mineral and vitamin premix (without B-
vitamins). Rations were fed as a TMR in 12 daily meals (at 95% of
the ad libitum DMI of the HF diet). Ruminal samples (250 g of solid
and 1.23 L of liquid material) were collected at the end of each 4-wk
adaptation period and ruminal fractions were separated (1989. Br. J.
Nutr. 61:725). B-vitamins were analyzed in the particle-free fluid (PFF)
and in the freeze-dried liquid- and solid-associated bacteria (LAB and
SAB). B-vitamin concentrations were similar for LAB and SAB, and
were 125 to 5000 times higher than in PFF. The concentrations of B-
vitamins in SAB were as follows for the HF and LF diet respectively:

riboflavin (40.51 vs 47.79 pg/g; P=0.01), pyridoxamine (7.04 vs 9.05
pg/g; P=0.06), pyridoxine (0.95 vs 0.63 pg/g; P<0.01) and true B12
(4.00 vs 3.08 pg/g; P<0.01). The HF diet also yielded higher concen-
trations of true B12 in the LAB fraction (6.34 vs 4.75 pg/g; P=0.07) and
of pyridoxine (98.62 vs 57.15 ng/ml) and biotin (24.32 vs 18.53 ng/ml)
in the PFF (P<0.04). Therefore, B-vitamins were present mainly in the
bacterial fractions of the rumen while only limited amounts were found
in the surrounding fluid. A change in the forage to concentrate ratio had
a greater effect on vitamin synthesis by the bacteria associated to the
solid fraction than by those present in the liquid portion of the rumen.
In conclusion, it appears that ruminal B-vitamin synthesis is altered
by changes in the forage to concentrate ratio, which suggests that the
supply of vitamins to dairy cows is influenced by the diet composition.

Key Words: Cow, B-Citamins, Forage:Concentrate Ratio

M193 A statistical evaluation of early- or mid-
lactation dairy cow responses to dietary sodium bicarbon-
ate. W. Hu* and M. R. Murphy, University of Illinois, Urbana.

Our objectives were to examine, using mixed model statistical analysis,
effects of dietary NaHCOj3 on the performance of early- or mid-lactation
dairy cows and to determine if an optimal amount of buffer inclusion ex-
ists for these cows. A database was developed from 27 studies published
between 1980 and 1999 that included a total of 30 trials, 73 dietary
treatments, and 369 cows. Dietary NaHCO3 was categorized accord-
ing to amount in the diet as control (0%), moderate (0.70 to 1.0%), or
high (1.05 to 1.5%); NaHCO3 concentrations outside these ranges were
not included. Forage type was categorized as corn silage (CS) when it
was the sole or main dietary forage or as forage other than CS (NCS)
when alfalfa hay, or silages based on alfalfa, barley, sorghum, triticale,
or wheat were the sole or main dietary forages. The statistical model in-
cluded the fixed effects of buffer concentration and forage type, and the
random effect of study. Dry matter intake did not differ among buffer
treatments for cows fed NCS; however, cows fed CS without NaHCO3
addition consumed 1.24 kg/d less dry matter (P < 0.02) than cows fed
buffer. Intake was not affected in cows fed CS with dietary NaHCOs3.
Milk production, milk protein percentage, and protein yield were unaf-
fected by buffer treatments regardless of forage type; however, milk fat
percentage of cows fed CS-based diets was 0.27 percentage units higher
when NaHCO3 was included (P < 0.02). The 4% fat-corrected milk was
also higher for buffered compared to unbuffered diets, by 1.86 kg/d (P
< 0.02). Addition of NaHCOg3 at 0.70 to 1.0% of dietary dry matter,
based on contrast analyses, appeared optimal for early- or mid-lactation
cows fed CS-based diets. Forage type was confounded with acid deter-
gent fiber content of the diet; therefore, differences in response to buffer
treatments related to forage type might be explained by variation in the
fiber contents of the forages themselves.

Key Words: Sodium Bicarbonate, Performance, Dairy Cows

M194  Fate of supplemental B-vitamins in the gas-
trointestinal tract of dairy cows. D. E. Santschi*!, R.
Berthiaume?, J. J. Matte?, A. F. Mustafal, and C. L. Girard?, 1 McGill
University Ste-Anne-de-Bellevue, Qc, Canada, 2Dairy and Swine R&D
Centre, Lennoxville, Qc, Canada.

Four lactating Holstein cows equipped with ruminal, duodenal (30cm
from pylorus) and ileal (60cm from ileo-cecal valve) canulae were used
to evaluate disappearance of supplemental B-vitamins in the rumen and
the small intestine. Cows were fed a TMR with chromic oxide in 12 daily
meals. Each study consisted of a control (Ctrl; no vitamins) and a vita-
min supplementation period (Trt). Daily amounts (mg) for studies 1 and
2 were respectively: B1:300,15; B2:1600,1.6; B6:800,40; B9:2600,130;
B12:500,0.5. In study 1, vitamins were added to the feed 5 days prior
to and during the 4 collection days. In study 2, vitamins were infused
post-ruminally one day prior to and during the 4 collection days. Dis-
appearance prior to the small intestine was calculated as the amount
of vitamins appearing at the duodenum relative to the quantity given.
Intestinal disappearance was calculated as the amount disappearing be-
tween the two intestinal canulae compared with the amount arriving at
the duodenum. Important ruminal disappearance was noted in study
1 (68% B1, 99% B2, 41% B6, 97% B9 and 63% B12), but there was
almost no disappearance of post-ruminally infused vitamins prior to the
duodenum, confirming that extensive destruction occurs in the rumen.
The negative intestinal disappearance for B9 during the control periods
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suggested extensive recycling of this vitamin (probably through the en-
terohepatic cycle), leading to underestimation of the true disappearance
rate. The proportion of vitamins disappearing from the small intestine
was not decreased by supplementation (P>0.09). For all vitamins but
B2 in study 1, absolute amounts being absorbed were greater during the
Trt than the Ctrl periods, suggesting that B-vitamin supply in dairy
cows is increased by supplementation, although losses in the rumen are
extensive.

Study 1 Study 2
% % % %
Disappear- Disappear- Disappear- Disappear-
ance ance ance ance

Vitamins (Ctrl) (Trt) P (Ctrl) (Trt) P

B1 77 (7) 55 (13) 0.09 73 (6) 67 (5) 0.47

B2 35 (3) 36 (4) 0.88 37 (4) 37 (4) 0.79

B6 46 (12) 88 (2) 0.09 50 (14) 72 (2) 0.23

B9 neg 10 (5) - neg 16 (5) -

B12 11 (4) 15 (4)  0.40 11 (2) 16 (7)  0.55
Mean (SEM)

Key Words: Cow, B-Vitamins, Gastrointestinal Tract

M195 Ruminal degradability of nitrogen, phospho-
rus, and potassium from dairy feedstuffs. A. N. Hristov*1,
A. Melgarl, A. E. Foleyl, and R. Kincaid?, lDepartment of Animal
and Veterinary Science, University of Idaho, Moscow, %2 Department of
Animal Sciences, Washington State University, Pullman.

The objective of this study was to determine ruminal degradability pa-
rameters of nitrogen (N), phosphorus (P), and potassium (K) from feed-
stuffs common in Northwest dairy diets. Alfalfa hay (AA), corn silage
(CS), and whole cottonseed (WCS) were oven dried and ground through
a 2-mm sieve. Barley grain (BG), corn grain (CG), and whole soybeans
(SB) were coarsely ground. All feeds were sieved through a 100-mm
screen and particles retained on the sieve were incubated in sacco in
the rumen of three lactating dairy cows for up to 72 h. Ruminal mi-
croorganisms were labeled through a continuous intraruminal infusion
of (15NH4)QSO4; 15N was used to correct the nylon bag residues for
microbial (N, P, K) contamination. The soluble/instantly degradable
fraction of N was greatest (P < 0.05) for CS (82.94+1.76%) and low-
est (P < 0.05; except vs. BG) for CG (6.5£2.05%). Alfalfa hay and
WCS had the greatest (P < 0.05) rates of N degradation (13.442.28 and
14.943.07 %/h, respectively). Alfalfa hay, CS, and WCS had the great-
est (P < 0.05) effective degradability (ED) of N (82.34+1.08, 87.5£1.09,
and 82.24+1.06, respectively). P was very soluble in AA, CG, CS, and
WCS (from 63.0+11.2, WCS to 97.0£5.48%, CS), but not BG and SB.
Rates of P degradability did not differ (P > 0.05) among feedstuffs.
ED of P were: 93.0+£4.26, 58.0+£4.65 (P < 0.05), 83.84+4.26, 97.8+4.15,
76.317.14, and 92.1+4.24% (AA, BG, CG, CS, SB, and WCS, respec-
tively). Solubility of K in AA, BG, SB, and WCS was 98.54+1.53,
62.74+1.66, 60.0£1.59, and 92.6+0.99%, respectively. ED of K was high
for all feedstuffs (from 94.040.59, BG to 99.7+0.67%, AA). Although
the K degradation parameters for CG and CS could not be estimated,
K solubilities were 94 and 99%, respectively. Ruminal degradability of
N varied, but P and K were very soluble and rapidly degradable in most
of the feedstuffs studied.

Key Words: Nitrogen, Phosphorus, Potassium

M196 Effects of a fibrolytic enzyme formulation on
forages, co-products, and byproducts fermented in vitro.
K. F. Wilson*!, G. V. Pollard?, and C. R. Richardson3, 1Animal
Feed Technologies, Greeley, CO, 2 Texas State University, San Marcos,
3 Texas Tech University, Lubbock.

The effectiveness of enzymes in animal feeding has been well proven,
however, due to the constant influx of new co-products and byproducts
the affects of enzyme formulations on these ingredients are unknown.
Therefore, an in vitro dry-matter digestibility study was designed to
determine the effect of Cattle-Ase™ C on a broad spectrum of for-
ages, co-products, and byproducts. The feedstuffs evaluated were al-
falfa, wheat straw, sorghum sudan grass, almond hulls, corn cobs, cotton
moats, peanut hulls, rice hulls, soy hulls, beet pulp, corn/barley mid-
dlings, distillers grains, wheat middlings, and sweetbran™ and ranged
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broadly in chemical analysis and fiber level. Alfalfa, cellulose, corn-
starch, and ground corn were used as indicator ingredients to the eval-
uated feedstuffs. Dry-matter disappearance was evaluated utilizing the
Moore modification of the two-stage Tilley-Terry procedure at incuba-
tion times of 24 h and 48 h. A 0.7 g sample of ingredient was combined
with 50-mL of buffer and rumen fluid mixture and placed in a 39°C wa-
ter bath for the predetermined incubation times. Results showed that
at 24 h, Cattle-Ase improved (P < 0.10) dry-matter digestibly for the
higher fiber ingredients such as sorghum sudan grass, almond hulls, corn
cobs, cotton moats, soy hulls, and corn/barley middlings. On average
for the 24 h period, Cattle-Ase improved digestibly by 31.6%. The only
difference (P < 0.10) observed at 48 h was for sweetbran. On average
for the 48 h period Cattle-Ase only improved digestibly by 7.7%. The
likely attributing effect to Cattle-Ase not improving (P > 0.10) diges-
tion at 48 h treatment would be a loss of fermentable energy associated
to these types of feedstuffs. In previous experiments, Cattle-Ase im-
proved in vitro dry-matter digestibility across times and feedstuffs by
over 20%. Therefore, these results substantiate the benefit of including
enzymes in a feeding regime in which products containing higher fiber
levels are used.

Key Words: Fibrolytic Enzymes, Co-Products, Byproducts

M197  Effects of fibrolytic enzymes and fat supple-
mentation on fiber digestibility, nitrogen metabolism and
fermentation profile in continuous culture system. A. Bouat-
tour, L. Castillejos, R. Casals, S. Calsamiglia*, and E. Albanell, Uni-
versitat Autonoma de Barcelona.

Eight dual flow continuous culture fermenters (1320 mL) were used in a
2x2 factorial design in two consecutive periods of 8 days (5 for adapta-
tion and 3 for sampling) to study the effects of an exogenous fibrolytic
enzyme (E: 0 vs 2 ml/kg DM) complex (Promote®, Agribrands Inter-
national) and sunflower oil (SF: 0 vs 28 g/kg DM) on rumen microbial
fermentation and nutrients digestibility. The enzyme was sprayed on
the forage and immediately dried at 55C for 48 h, and the non enzyme
treatments were sprayed with water and processed identically. Diets (95
g DM/d of a 60 to 40 forage to concentrate ratio, 17.9% CP, 42.2% NDF)
were fed in three equal amounts along the day. Fermentation conditions
(temperature = 39C, pH = 6.4, and liquid = 10%/h and solid = 5%/h
dilution rates) were maintained constant. Effluent samples were taken
from a composite of the three sampling days, and bacteria were isolated
from fermenter flasks on the last day of each period for chemical analy-
sis. There were no effects of E on true digestion of OM (47.5%), NDF
(38.5%), and ADF (43.3%). Fat digestibility increased (P < 0.0001)
from 32.1 to 52.4% in SF treatment and decreased (P < 0.05) from 46.3
to 38.2 % in E treatment. The SF decreased (P < 0.01) the total VFA
concentration (mM) from 103.4 to 95.4 and E decreased (P < 0.025) it
from 102.8 to 95.9. There was an E by SF interaction for butyrate (P
< 0.038) and isobutyrate (P = 0.068) proportions. Ammonia N concen-
tration (9.72 mg N/dL), the flow (g/d) of total N (3.04), ammonia N
(0.31), non ammonia N (2.74), bacterial N (1.00), and dietary N (1.74),
CP degradation (33.4 %), and efficiency of microbial protein synthesis
(23.3 g N/kg OM truly digested) were not affected by dietary treatments.
The use of fibrolytic enzymes and sunflower oil decreased the concentra-
tion of total VFA but did not affect fiber digestion. Acknowledgment:
financial support from CICYT-Spain (project AGL-2001-2617).

Key Words: Fibrolytic Enzymes, Sunflower Oil, Rumen Fermentation

M198 Effects of fibrolytic enzymes on in vitro ru-
minal degradation and gas production of alfalfa hay. J.-S.
Eun*!, S-H. Hong?, K. Beauchemin!, and M. Bauer3, 1 Agriculture
and Agri-Food Canada, Lethbridge, AM, Canada, 2Sahmyook College,
Cheongnyangni, Seoul, Korea, 3 Syngenta Biotechnology Inc., Research
Triangle Park, NC.

A series of recombinant, single activity enzyme products (supplied by
Zymetrics, MN), including 13 cellulases (END) and 10 xylanases (XY),
were evaluated for their potential to improve ruminal degradation of for-
ages in vitro. Enzyme activities were determined at pH 5.3-5.4 and 37°C
using 1.0 to 1.4% substrate (arabinoxylan from wheat for endoxylanase
and beta-glucan from barley for glucanase; Megazyme, Ireland). Based
on these enzyme activities, a dose level (1000 U/kg) was chosen for the
addition of enzymes. One gram of alfalfa hay DM was weighed into
fermentation bottles (125 mL capacity). Because the enzyme products
were freeze-dried, they were resuspended by adding H2O, and then the
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enzyme solution was added to the corresponding bottles in 6 replica-
tions. Forty milliliters of anaerobic buffer medium adjusted to pH 6.0
was added to the bottles. The strained ruminal fluid was inoculated
into culture bottles and incubated for 18 h. Headspace gas produced by
substrate fermentation was measured at 2, 6, 12, and 18 h post inocu-
lation. Apparent OM degradation (OMD) was determined after 18 h
of incubation. Data were analyzed using the Proc Mixed procedure of
SAS 8.1. Total gas production measured at the end of incubation (18
h) was higher (P < 0.05) for most of the END (except for END A and
END C) compared with the control (alfalfa without enzyme). Addition
of END increased (P < 0.05) OMD (except for the same 2 END prod-
ucts). Total gas production and OMD were increased by 5 XY enzymes,
but these were not the same XY products in each case. Increases in
OMD ranged from 5.4% to 14.1% and from 5.6% to 16.3% for the END
and XY enzymes, respectively. Addition of END or XY decreased the
partitioning factor of fermentation calculated as mg OM degraded/mL
gas produced. In summary, some of the pure END and XY enzymes
we tested increased in vitro degradation of alfalfa hay, and they greatly
influenced partitioning of fermented substrate.

Key Words: Cellulases, Xylanases, In Vitro Degradation

M199 Ranges of optimal cellulase activity of com-
mercial fibrolytic enzyme preparations used in ruminant
diets. E. Gonzdlez*, E. Albanell, G. Caja, and R. Casals, Grup de
Recerca en Remugants, Departament de Cincia Animal i dels Aliments,
Universitat Autonoma de Barcelona, Bellaterra, Spain.

An in vitro study was conducted to investigate factors by which cel-
lulase activity of fibrolytic enzyme preparations for ruminants are af-
fected. Two liquid commercial enzyme products, Promote (PRO) and
Cellupract AL 100 (CEL), both isolated from aerobic fungus (Tricho-
derma longibrachiatum and Trichoderma reensi) and with recognized
cellulase activity, were used to examine the effects of pH, temperature,
enzyme dose, and its interactions. Cellulase activity was determined in
a factorial design (3 4 3) for three pH (4.0, 5.5 and 6.5), four tem-
peratures (30, 40, 50 and 70 C), and three doses (1, 2 or 3 g /kg DM
of substrate). Average and extreme values for experimental treatments
were selected according to practical criteria either for current ruminal
or industrial conditions. Carboxymethyl cellulose (CMC) was used as
substrate, and concentrations of reducing sugars were determined in ab-
sence of ruminal liquor by the Nelson-Somogyi copper reduction method
with glucose as standard. There were no significant differences for the
average enzymatic activities between products (561 and 631 pmol of
released sugar min™* g for CEL and PRO, respectively). Cellulolytic
activity was highly affected (P < 0.001) by pH, temperature, and en-
zyme doses, as well as by pH x temperature and pH x temperature x
doses interactions. Maximum cellulolytic activities were obtained for
pH 4.0, temperature 50C and the greatest dose (3 g /kg DM) on aver-
age (854, 2047 and 905 pmol of released sugar min™! g'! of the enzyme
applied, respectively). Optimal interactive cellulolytic activities were
obtained for the sets pH 4.0-50C, and for pH 4.0-50C, with an enzyme
dose of 3 g /kg DM (2931 and 4608 pmol of released sugar min™! g of
the enzyme applied, respectively). Optimal conditions for commercial
enzyme products evaluated in this experiment, demonstrated to be out
of the normal ranges in ruminal environment.

Key Words: Fibrolytic Enzymes, Cellulase Activity

M200 Effects of a supplemental amylase enzyme
preparation on lactational performance in commercial
dairy herds. 1. Whole herd responses. G. A. Harrison* and J.
M. Tricarico, Alltech Biotechnology, Inc., Nicholasville, KY.

Field trials with a supplemental amylase preparation (ArnauizeTM7 All-
tech Biotechnology Inc., Nicholasville, KY) were conducted during 2002
and 2003 in 45 commercial dairy herds across the U.S. and Canada
(approximately 8150 cows). Number of cows, days in milk, milk pro-
duction and composition were collected from two consecutive monthly
Dairy Herd Improvement (DHI) test records. Fat-corrected (FCM) and
energy-corrected milk (ECM) were calculated from milk yield and com-
position measurements. Herds began receiving supplemental amylase
after the first monthly DHI test. The amylase preparation was added to
the base herd ration at the rate of 12 grams/head/day. Cows were fed
supplemental amylase, on average, for 26 d before the second monthly
DHI test. Response to enzyme supplementation was evaluated using
a Students t-test on the difference obtained by subtracting the second

from the first monthly test. The null and alternate hypotheses were
the difference equals zero or greater than zero, respectively. Data were
weighted by herd size. Milk yield was greater during the enzyme treat-
ment test period (32.0 vs 31.7 kg, P=0.059) when data from all 45
herds were included in the analysis. The dataset included twelve tri-
als conducted with herds in the Southeastern U.S. in the summer of
2002 during severe heat stress. When data from all herds with an ini-
tial DHI test in June or July of 2002 were excluded (leaving 32 herds
in the dataset), amylase supplementation increased milk yi