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April 18, 1986

ik Livestock Producers
Livestock Agribusiness Segment
Researchers L Educators
Others in Animal Agriculture

RE: 1986 Animal Science Research Report (ASRR)

As always, we are proud to present our annual Animal Science Research
Report, a summary of research accomplished during the past year.

Scientists in the Animal S5cience Department aim their research efforts
at solving problems of anmimal agriculture, but realistically their research
results are of 1ittle value until utilized by clientele.

This is indeed the age of technology (knowledge), and there has never
been a time when application of all available technology has been more
important to the survival and profitability of those engaged inm all phases
of animal agriculture. Unfortunately, the adoption rate of available techno-
logy is often discouragingly low, ranging from 30X for cow-calf and 75% for
dairy, swine and feedlot to 90% for poultry.

Qur hope is that the new technology contained in this report will be used
quickly, for the benefit of animal agriculture.

Yours truly,

SR el

Robert Totusek, PAS
Head, Animal Science Department
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HETEROSIS AND BREED EFFECTS FOR FOUR BREEDS OF SWINE:
1.POSTWEANING PERFORMANCE

D.G. HcLarenl, b.5. Buchanan2 and R.K. Jnhnsnn3

Story in Brief

Individual heterosis and breed effects for postweaning average
daily gain, off-test age and probed backfat thickness were estimated
from data on 1,664 pigs produced by all possible purebred and two breed
cross matings invelving the Duroc, Yorkshire, Landrace and Spotted
breeds. Specific heterosis estimates for average daily gain and off-
test age were highly significant and reasonably consistent between
Crosses. Overall heterosis estimates were .15 1b/day (10.5%) for
average daily gain, -14 days (7.5%) for off-test age and .03 in (3.2%)
for backfat thickness, Duroc and Spotted sired pigs grew faster and
were younger off-test than Yorkshire and Landrace sired pigs. Landrace
sired pigs probed fatter, and Duroc sired pigs leaner than pigs with
Spotted or Yorkshire sires. Breed of dam effects for average daily gain
were similar to breed of sire effects. Overall these results indicated
the importance of heterosis for growth rate, and the relative advantage
of the Duroc for faster, leaner postweaning gain.

(key Words: Swine, Growth Rate, Probed Backfat, Heterosis, Breed
Differences.)

Introduction

Crossbreeding is widely used in commercial swine enterprises. Its
benefits are heterosis, the advantage of the crossbred over the average
of the respective purebreds, and breed complementarity, the optimum
combining of breeds so that the outstanding characteristics of each
breed will be expressed.

There has been extensive research on the effects of heterosis and
evaluation of some breeds of swine. The available information on breeds
such as the Spotted and Landrace breeds is not as plentiful. A project
aimed at evaluating purebred and crossbred performance of Durec,
Yorkshire, Landrace and Spotted breeds of swine was conducted at the
Oklahoma Agricultural Experiment Station between 1976 and 19759. As part
of this project purebred and two breed cross 1itters were produced over
five consecutive farrowing seasons starting in the fall of 1976 at the
Experimental Swine Farm, 5tillwater.

Purebred and crossbred 1itter performance results have been
reported previously (Gaugler et al, 1984). This report will summarize
the postweaning performance data from pigs farrowed during the fall of
1976 and the spring and fall of 1977 and 1978 at S5tillwater.

lFurmer Graduate Assistant EAssnciate Professor 3Prafessar, University
of Nebraska
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Table 2. Individual heterosis estimates for postweaning performance.

Reciprecal  Average daily gain Qff-test age Probed backfat

CrOsses 1b/day {ﬁﬂ days %ﬁ] in. &3]
i *k
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aD=Durnc, Y=Yorkshire, L=Landrace, 5=Spotted.
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overall heterosis was significant. Overall performance of crossbreds as
a4 deviation from the contemporary purebred mean was .15 1b/day (10.5%)
for postweaning average dafly gain; -14 days (7.5%) for off-test age and
.03 in (3.2%) for probed backfat thickness.

Breed of sire and breed of dam effects for postweaning performance
traits are given in Table 3. Duroc and Spotted sired pigs gained
approximately .04 1b/day faster, and reached off-test weight
approximately 4.5 days earlier, than Yorkshire and Landrace sired pigs.
Landrace sired pigs probed 1,05 in fatter than pigs with Duroc sires,
with Yorkshire and Spotted sired pigs somewhat intermediate. Breed of
dam effects for average daily gain, apart from a nonsignificant change

Table 3. Breed effects® for postweaning traits.

Average daily gain, 0ff-test age, Probed backfat,
1h/day days in
Overall mean 1.547 177.1% 1.046

Breed of sire

Duroc 026 =2,03 -.057
Yorkshire -.018 2.64 -,009
Landrace -, 026 1.90 048
Spotted L0019 = 2.51 017

Bread of dam

Duroc 21 -2 .56 026
Yorkshire -.021 .89 -.029
Landrace -.013 =0.2% L0149
Spotted 013 -1.04 -.016

Y preed group averages, as deviations from the overall mean.

1986 Animal Science Research Report 3



HETEROSIS AND BREED EFFECTS FOR FOUR BREEDS OF SWINE
I1. CARCASS TRAITS.

1 3 4

D. G. MclLaren™, D. 5. Buchananz, R. K. Johnson

and L.E. Walters

Story in Brief

Individual heterosis and breed effects for a number of carcass
traits were obtained by analysis of data collected om 269 barrow
carcasses, Barrows represented all possible purebred and two breed
crosses involving the Duroc, Yorkshire, Landrace and Spotted breeds. Of
72 specific heterosis estimates only seven were significantly different
from zero, apparently at random. Overall heterosis estimates for the
carcass traits studied were not significantly different from zero.
Breed of sire effects were significant and reflected the superiority of
Duroc sired pigs for carcass backfat, loin muscle area, lean cuts yield
and muscle quality (marbling and firmness). Maternal effects were found
to be important for carcass compesition in crosses involving the Duroc.
Such crosses produced leaner more heavily muscled carcasses where the
Yorkshire, Landrace and Spotted were used as the dam breed.

(Key Words: Swine, Carcass Traits, Heterosis, Breed Differences,
Maternal Effects.)

Introduction

A project aimed at evaluating purebred and crossbred performance of
Duroc, Yorkshire, Landrace and Spotted breeds of swine was conducted at
the Oklahoma Agricultural Experiment Station between 1976 and 1979. As
part of this project, purebred and two breed cross litters were produced
over five consecutive farrowing seasons starting in the fall of 1976 at
the Experimental Swine Farm, 5tillwater.

Purebred and crossbred Tlitter performance results have been
reported previously (Gaugler et al, 1984). This report will summarize
the carcass performance data from barrows farrowed during the fall of
1976 and the spring and fall of 1977 and 1978 at 5tillwater.

Materials and Methods

Purebred Duroc, Yorkshire, Landrace and Spotted males and females
were mated in all possible combinations to produce purebred and two-
breed cross offspring. Herd establishment and management practices are
described in the first part of this report (MclLaren et al., 1986).

Barrows were weighed off-test at approximately 220 1b and
slaughtered at the Oklahoma State Meat Laboratory. Live slaughter
weight (adjusted for differences in gut weight) and carcass weight,
length, backfat, loin muscle area, quality scores and weight of belly
and closely trimmed lean cuts (ham, shoulder and loin) were recorded for

1Farrner Gradua&e Assistant Ehssac1ate Professor 3Prufessr:-r. University
of Nebraska “Professor Emeritus
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Table 2. Breed effects® for carcass traits in purebred and crossbred
barrows of four breeds,

Length Backfat Loin eye, Total lean Belly Marbling

Breed in in area in cuts 1b Tb. units
Overall 31.40 1.29 4.58 B3.84 18.63 3.58
mean

Breed of sire

Duroc -.07 -.10 49 4.09 -.87 .5l
Yorkshire .15 04 -.16 -.18 -.04 -.34
Landrace .19 =00 -.16 -2.55 A7 - 24
Spotted =27 06 -, 17 -1.36 A4 A7
Breed of Dam
Duroc =13 .04 -.05 =96 .36 31
Yorkshire .12 =06 .10 1.81 -.01 -.19
Landrace .03 .04 -.07 =1.10 -.21 -.41
Spotted -.02 -.02 .02 .25 -.14 .29

aﬂeviations from the overall mean

Although maternal effects for carcass composition in swine appear
to be important, the mechanism by which such effects operate is obscure.
It has been suggested that prenatal influences on fetuses might result
in developmental differences that carry over to slaughter. This
hypothesis seems reasonable given that number of muscle fibers appears
to be essentially established by parturition and that most, if not all,
extramuscular fat cells are present at birth. Experiments involving
embryo transfer would be required in order to test this hypothesis.

Results of this study indicated 1ittle or no individual heterosis
for carcass traits. The superiority of Duroc sired pigs for backfat
thickness, loin muscle area and yield of lean cuts, in addition to rate
of gain (McLaren et al, 1986) and feed efficiency (McLaren et al, 1985},
suggests utility of the Duroc as a sire breed.

Gaugler et al. (1984) reported Landrace and Yorkshire to be
superior for litter productivity traits, relative to Duroc and Spotted
dams. Taken in conjunction with these results, the finishing and
carcass data provided further evidence as to the utility of the
Yorkshire and Landrace as maternal breeds in crossbreeding systems
involving the Duroc. Such crosses produced leaner more heavily muscled
carcasses where the Yorkshire and Landrace were used as the dam breed.

The potential role of the Spotted breed in efficient commercial
pork production systems is unclear. If more than one sire breed is
required, it is important that each breed has desirable characteristics.
Thus a breed excelling in carcass merit while adequate in other respects
might seem to be a logical adjunct to the Duroc. The Spotted breed did
not fit this role.

1986 Animal Science Research Report 7



PERFORMANCE OF PROGENY SIRED BY SUPERIOR AND INFERIOR INDEXING CENTRAL
TEST STATION HAMPSHIRE AND DUROC BOARS

R.0O. Batesl. D.5. E,l.u:hanalrt2 and R. 'l.fenc13

Story In Brief

Hampzhire and Duroc boars were purchased from central test stations
in pairs with each pair including a high indexing and a low indexing
boar. Boars were evaluated for an index which combined average daily
gain, feed efficiency and probe backfat thickness. Offspring of high
indexing Hampshire boars were 5 units better for the index and were
slightly superior, on the average, for average daily gain and backfat
thickness., Gilts sired by high indexing Duroc boars grew faster, were
fatter and were 4 points better for the index than gilts by low indexing
Duroc boars, while barrows by high indexing Duroc boars were slower
growing, leaner and not significantly different for the dindex than
barrows sired by low indexing Duroc boars. These results indicate that
high indexing central test station boars can be a supplement to, but
should not replace, a good on-farm testing program.

(Key Words: Swine, Test Station, Growth, Efficiency, Backfat)

Introduction

Central test stations serve a two-fold purpose as a demonstration
of uniform performance testing methods and as a possible source of
replacement boars for both seedstock and commercial herds. The index
for which tested boars are evaluated was constructed from results of
experiments where animals were maintained in one environment. Little
evidence exists on how well expectations of performance based on
experimental results relate to the performance of progeny sired by
central test station boars with varying pre-test management. This study
was conducted to compare progeny of high and low indexing central test
station boars under near commercial production conditions.

Materials and Methods

A two year study was conducted comparing progeny of high and Tow
indexing Hampshire and Duroc central test station boars purchased in
Towa, Missouri, Mebraska and Oklahoma. Boars were evaluated for an
index, recommended by the National Swine Improvement Federation for test
stations (Hubbard, 1981). The index is 1=100 + 60(G-G)-75(F-F)-70({B-E)
where G is average daily gain, F is feed efficiency (1bs feed/1b gain)
and B 1is average backfat thickness. Symbols with bars over them
represent contemporary central test station means. Boars were purchased
in pairs with one having an index greater than 118 and the other having
an index value less than 90. The index has a mean of 100 and 75% of the
boars will have index values between 125 and 75. Boars with an index
value of Tess than 80 are usually excluded from the sale.

chur'mer Graduate Assistant zhssac'iate Professor 3Herd5man
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Table 6. Carcass backfat thickness and percent muscle of barrows sired
by high and low indexing central test station boars.

sire  Group
1g Low

Ho. Index Index
Hampshire sired barrows 132
Backfat
thickness (in) 1.05 1.05
Percent
Muscle (%) 53.64 h3.73
Duroc sired barrows 136
Backfat a b
thickness (in) 1.08 1.11
Percent b
Muscle (%) 54,77° 54,21

rahHeans in rows with different superscripts differ significantly.

progeny out of gilts sired by Tow indexing Hampshire boars with those
progeny sired by low indexing Duroc boars being more feed efficient and
eating less than progeny sired by high indexing Duroc boars. Barrows
sired by high vs low indexing Hampshires were no different compared to
each other for carcass backfat thickness and percent muscle; however,
high indexing Duroc sired barrows were leaner and had more muscle when
compared to barrows sired by low indexing Duroc boars (Table 6).

The expected heritability for the evaluation index, based an
average literature estimates of heritabilities of the traits and genetic
correlations among the trafts 4ds .37, The realized or actual
heritability of the index computed from the high vs. low comparison was
.16, This loss in selection efficiency can be partially explained by
the boars having differing pre-test management and the offspring of the
boars being raised in a different envirorment and under different
management conditions than that of their sires.

Progeny sired by high indexing boars were superior for the
evaluation index when compared to progeny of sires that were inferior
for the index although the differences were not large. Commercial
producers purchasing high indexing test station boars can expect
subsequent offspring to be above average for the index and over time to
show favorable response for fts component traits. It ds, however,
probably important tec use the performance of the boars in the test
station in conjunction with an awareness of the on-farm testing program
conducted with the owner. The purchase of superior indexing central test

station boars should complement a good within herd performance testing
program.

Literature Cited

Hubbard, D, 1981, Guidelines for Uniform Swine Improvement Programs.
USDA Program Aid 1157.
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Table 1. Mumber of bulls and average weights of bulls tested at the
Oklahoma Beef Incorporated bull testing station.

weights
Breed n on-test 84 days 112 days 140 days
Angus 180 637.14 978.88 1087.01 1187.34
Brangus 23 66516 986.19 1077.82 1164 .57
Charolais a8 659,11 1024.36 1136.12 1221.38
Hereford 98 687.55 1022.84 1118,38 1204.24
Limousin 78 726.35 1041.95 11449.51 1235.82
Polled Hereford 118 675.89 1011.01 1105.00 1191.85

Bulls were brought to the test station between seven and eight
months of age. They were allowed two to three weeks to acclimate to the
station and the higher energy rations that were used for the actual
test. On-test weight was obtained by weighing the bulls twice (two days
apart) and averaging the ftwo weights. Official on-test day was
designated as the day between the days for the two weights., A11 bulls
were weighed every 28 days throughout the test period until the off-test
point when they were weighed on days 139 and 141. These weights were
also averaged to obtain the official off-test weight at 140 days.

Each 0Bl breed group develops its own guidelines for management and
feeding of the bulls. Angus and Brangus bulls were fed a commercially
prepared ration containing corn and cats as the concentrate, soybean and
cottonseed meal as & protein supplement and cottonseed hulls as a
roughage. This diet contained 73.3% total digestible nutrients (TON) and
12% crude protein. Bulls from the other four breeds were fed a ration
wWith similar components but with a Tower TDN (67.7%) and a higher crude
protein (13.4%). Angus and Polled Hereford bulls were fed in self
feeders that were replenished whenever necessary. Bulls from the other
breeds were fed twice daily in fence-line bunk feeders.

Average daily gain (ADG) to 84, 112 and 140 days was calculated by
dividing a bull's weight change by the appropriate number of days. The
utility of 84 or 112 day ADG was evaluated by calculating correlations
between them and 140 day ADG. A high correlatifon {>.8) indicates that
the shorter period ADG was nearly as useful as the ADG calculated from
the full test period of 140 days.

Fesults and Discussion

Correlations of 84 or 112 day ADG with ADG calculated from the full
test period of 140 days are shown in Table 2. These correlations suggest
that both 84 day and 112 day ADG would be quite useful in predicting 140
day ADG. The correlations were particularly high between 112 and 140 day
AlG. Despite differences in inherent growth rate and management of the
breeds the correlations were quite uniform between breeds.

Correlations of this magnitude indicate that nearly as much could
be learned about average daily gain of beef bulls with a 112 day test as
is currently learned with a 140 day test. This has several practical
benefits. If bulls were fed fewer days the expense of testing would be
diminished. Many seedstock producers feel that testing bulls off-farm is
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COMPARISON OF LIMOUSIN AND GELBVIEH
AS TERMINAL CROSS5 SIRE BREEDS

E.D. Tinker!, R.R. Frahn®, H.G. Dolezal’

and 5,G. May

Story in Brief

Twenty-efght bulls of each the Limousin and Gelbvieh breeds were
compared for use as terminal sires by matirg bulls of both breeds to
various two-breed cross cows to produce 417 steers and 360 heifers in
1987, 1983, 1984 and 1985, Overall performance as terminal sires was
similar for both breeds and none of the differences for individual
traits were significant. Birth weights averaged 86 lbs and there was
5.2% difficult calvings, Average weaning weight was 544 1lbs.  After
weaning, the 1982 and 15984 calf crops were placed on & self-fed, corn
based finishing diet until an estimated low choice quality grade was
attained. Mean feedlot average daily aain, slaughter weight and feed
efficiency were 2.84 Tbs/day, 1206 1bs and 6.99 Tbs feed/1b liveweight
gain, respectively. Hot carcass weight averaged 754 Ths and carcass
weight per day of age was 1.67 lbs. Carcasses from calves sired by both
hreeds were quite desirable., The majority graded low choice and the
means for external fat thickness, kidney, heart and pelvic fat and rib
eye area were .48 in, 2,75% and 14.0 sq in, respectively. A1
performance and carcass trajts were similar for the two sire breeds, and
both breeds would be very satisfactory for use as terminal ¢ross sires.

{Key Words: Crossbreeding, Terminal Sire, Limousin, Gelbwieh)

Introduction

Many studies have demonstrated the advantages of crossbreeding for
increasing the efficiency of beef production, Implementing a
crosshreeding plan which utilizes a terminal sire provides the
opportunity to make greatest use of breed complementarity. Such a plan
can utilize the superior growth rate of the larger breeds while
maintaining a cow herd of smaller, more efficient animals. The purpose
of this study is to compare the Limousin and Gelbvieh breeds for use as
terminal sires, and is part of a study being conducted at the Oklahoma
Agricultural Experiment Station on lifetime productivity of various two-
breed cross cows.

Experimental Procedure

Each year seven purebred bulls from each the Limousin and Gelhvieh
breeds were selected by the HNorth American Limousin Foundation and
fmerican Gelbvieh Bssociation, respectively, with semen from each bull
supplied by the owner. Cows from each of eight breed groups {Hereford x
Angus, fngus x Hereford, Brown Swiss x Angus, Brown Swiss Hereford.,

IGraduate Student EPrnfessnr 3ASSistant Professor
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Table 2. Three-breed cross calves sired by Gelbvieh and Limousin bulls.

Trait

Breed of sire®

Difference”

Gelbvieh Limousin

Gelbyieh=Limousin

Performance to weaning:

Number of animals
Birthweight, 1b
% difficult calving?
Calving difficulty score®
% death loss at birth or
shortly after
Freweaning ADG, Ihfdayd
205-day weaning wt, 1b

Weaning conformation scsFEdE

Weaning condition score
Feedlot performance:

Number of animals
Yearling weight, 1pd
Weight on test, 1bsd
Days in feedlot
Average daily gain, I1b/dayd
Slaughter weight, 160
Feed efficiency,
b feed/1b gaind

Carcass traits:

Number of animals

Carcass weight, 16"
Carcass wejght/day of age
Dressing T

Single fat thickness, in
KHP fat, % !

Marbling score!

Carcass gradel

Ribeye area, sq in
Cutability, %

366 411
B7.2 84.9
4.8 5.6
1.09 1.17
2.48 1.69
2.29 2.17
587.5 530.56
13.4 13.5
5.5 6.3
192 217
985 960
551 524
232 238
2.83 2.84
1208 1204
6.90 7.08
192 217
756 753
1.68 1.65
6.1 62.9
.45 .50
2.77 2.73
4.8 4.8
9.7 9.4
13.9 14.0
50.8 50.5

2.3
-.8
-.08

a7

.12
27.0
=1

dMeans averaged over years and sexes.

% calving with calving difficulty scores 3, 4 or 5.

ECalving difficulty: 1=no difficulty, 2=1ittle difficulty, 3=mcderate

d

difficulty, d=major difficulty., S=caesarian.
Trait adjusted for age of calf.

Blonformation score equivalents: 12=Tow choice, 13=average choice,

14=high choice.

ftondition score egquivalents: l=yery thin, 5=average to 9=very fat.

Trait adjusted to a constant marbling score.

ETrait adjusted to a constant weight on test.
i

Marbling score eguivalents: d4=57ight, S=small.
JCarcass grade equivalents: 9=high good, 10=Tow choice.
Mo differences are significant at the .10 level of probability.
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PERFORMANCE OF 0, 1/4 AND 1/2 BRAHMAN CROSSBRED CALVES IN SPRING
AND FALL CALVING SYSTEMS

R.C. Bolton', R.R. Frahm®, M. Castree’

and S.W. Coleman

Story im Brief

Performance to weaning was evaluated on 499 spring-born and 423
fall-born calves of five different crossbred groups (Angus x Hereford,
1/4 Brahman:1/4 Hereford:1/2 Angus, 1/4 Brahman:1/4 Angus:1/? Hereford,
Brahman x Angus, Brahman x Hereford) over a three year period. Averaged
over crossbred groups the 205-day weaning weight of spring-born calves
was 43 1b heavier than the 240-day weight of fall-born calves.

Interactions between percent Brahman and season of birth were
significant for all traits measured except birth weight. In the spring
calving group, 1/4 and 1/2 Brahman calves were 20 and 40 1b heavier than
0 Brahman calves, respectively, while in the fall calving group the
three Tlevels of Brahman breeding had similar weaning weights. Hip
height increased as the percent Brahman increased in both seasons.
Averaged over both spring and fall, 1/4 and 1/2 Brahman calves were .7
and 2.1 in. taller, respectively, than 0 Brahman calves.

For growth traits through weaning, these data indicated a general
advantage as proportion of Brahman breeding increased with the advantage
being of greater magnitude for spring-born calves. Within each
crossbred group spring-born calves out-performed fall-born calves.

(Key Words: Genotype-Environment Interaction, Brahman, Crossbreeding)

Introduction

Different genetic types of cattle have been used as a means of
increasing productfon efficiency. However, the production environment
also plays a major role in determining efficiency, and different types
of cattle may perform best in different enviromments. This genotype-
environment interaction 1is the basis for a study currently being
conducted at the Oklahoma Agricultural Experiment 5tation. In order to
determine possible interactions between genotypes (crossbred cow type)
and environments (season of calving), this project was designed to use
crossbred cows with different proportions of Brahman breeding managed
under spring and fall calving systems. The performance of the crossbred
calves produced in the initial phase of this long-term project was used
to evaluate the effects of proportion of Brahman breeding by season of
birth interactions on growth of crossbred calves up to weaning.

Materials and Methods

Angus and Hereford cows were randomly assigned to spring or fall
calving groups and mated toe Angus, Hereford, Brahman, Brahman x Angus
and Brahman x Hereford bulls to produce calves that were O Brahman

Graduate Assistant “Professor
Mutritionist, USDA-ARS

3Herd5man 4Research
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Figure 1. Birth weights of calves with different proportions of
Brahman breeding.

Table 2. There was a significant interaction for birth weight between
crossbred group and season of birth, with 1/4 Brahman calves that were
1/2 Angus weighing about the same as 1/4 Brahman:1/2 Herefords in the
spring calving group but weighing 3.6 1b Tess in the fall calving group;
Brahman x Angus calves weighed & 1b less than Brahman x Hereford calves
in the spring group, but there were no major differences between these
two crossbred groups in the fall.

Genotype by envirorment interactions were significant (P<.05) for
all five remaining traits studied, meaning that differences between
crossbred groups or between levels of Brahman breeding vary depending
upon whether the calves were born in spring or fall. Therefore,
comparisons between calf breed groups will be compared separately for
spring and fall calving groups. In general, interactions between breed
of sire and breed of dam were not significant. Thus, it was appropriate
to combine the performance of crossbred groups into levels of Brahman
breeding (0, 1/4 or 1/2).

Average preweaning daily gain and weaning weight for 0, 1/4, and
1/2 Brahman calves are presented in Figures 2 and 3, respectively.
Spring-born calves showed an increase both in daily gain and adjusted
weaning weight as proportion of Brahman increased, with 1/4 and 1/2
Brahman calves gaining .07 and .15 1b more per day than O Brahman calves
{1.74 1b/day) and weighing 20 and 40 1b more at weaning (0 Brahman=430
1b). Proportion of Brabhman did not affect the average daily gaim or
weaning weight of fall-born calves. Spring-born calves outgained and
outweighed fall-born calves of the same crossbred group and of the same
proportion of Brahman. On the average, the 205-day weaning weight of

1986 Animal Scicnce Rescarch Report 23



470

480 -

450 -

{ib)

430

WEANING WT.

410 —
400 T
a 174 12
PROPORTION BRAHMAN
SPRING +  FALL

m]

Figure 3. Adjusted weaning weights of calves with different
proportions of Brahman breeding.

the spring=born calves was 43 1b heavier than the 240-day weaning weight
of the fall-born calves.

Freweaning daily gains and weaning weights of calves in different
crossbred groups born in spring and fall are presented in Table 3.
Among 1/4 and 1/2 Brahman calves born in the spring, those calves that
were 1/2 Angus outgained those that were 1/2 Hereford by .10 and .14
1b/day, respectively, and weighed 27 and 35 1b more at weaning; in the
fall group, they gained .09 and .13 Tbfday more and were 20 and 38 1b
heavier at weaning.

In the spring calving group, age-adjusted hip height increased as
percent of Brahman fncreased (Figure 4), with 1/4 and 1/2 Brahman calves
being 0.99 and 2.58 in. taller than O Brahman calves (40.25 in.}. In
the fall-born group, hip heights of 0 and 1/4 Brahman calves were
similar while 1/2 Brahman calves were 1.48 and 1.12 in taller than 0 and
1/4 Brahman calves, respectively. Hip heights of 0 and 1/4 Brahman
calves were similar when compared across calving seasons, while 172
Brahman calves were .74 in taller in the spring calving group tham in
the fall calving group. Hip heights for the various crossbred groups
are presented in Table 2. Hip heights of 1/4 Brahman:1/2 Angus calves
were .62 in. greater than for 1/4 Brahman:1/2 Hereford calves (40.92
in,} in the spring group, but there were no large differences between
Brahman x Angus and Brahman x Hereford calves. 1In the fall grouwp, 1/2
Angus calves in both 1/4 and 1/2 Brahman groups were taller than 1/2
Hereford calves (.58 and .55 in., respectively).
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Conformation scores for 0, 174 and 1/2 Brahman calves [Figure §)
vwere similar in the spring calving group, while in the fall calving
group conformation scores of 1/4 and 1/2 Brahman calves were .3 and .6
units lower than those of 0 Brahman calves (13.1). Comparisons of the
same percent Brahman groups showed that 0 Brahman calves had Tower
scores in the spring calving group than in the fall calving group, there
was no difference between spring and fall groups for 1/4 Brahman calves,
and 1/2 Brahman calves born in the spring had higher conformation scores
than 1/2 Brahman calves born in the fall.

Condition scores of spring-born calves were similar for all three
levels of Brahman breeding. For fall-born calves, condition scores
decreased with increased proportion of Brahman breeding, with 0 Brahman
calves scoring .3 and .6 units higher than 1/4 and 1/2 Brahman calves,
respectively (Figure 6). Comparing spring versus fall calving seasons,
0 Brahman calves had scores .2 units Tower in the spring system than in
the fall, 1/4 Brahman calves had similar scores, and 1/2 Brahman calves
had scores .2 units higher in the spring calving group than in the fall
group.

Conformation and condition scores of calves in different crossbred
groups barn in spring and fall are presented in Table 4. Conformation
scores of 1/4 and 1/2 Brahman calves that were 1/2 Hereford were .2 and
. units lower than their 1/2 Angus counterparts in both spring and fall
calving groups and, in the spring group, were similar to scores for O
Brahman calves., Condition scores of spring-born calves did not vary

WEANING CONF.

12.4

] 174 12

PROPORTION BRAHMAN
SPRING *

a] FALL

Figure 5. Weaning conformation scores of calves with different
proportions of Brahman breeding.
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within 1/4 and 1/2 Brahman groups. In the fall calving group, there was
no difference in condition score within 1/4 Brahman calves, while
Brahman X Angus calves scored .3 units higher than did Brahman x
Hereford calves (4.B5).

In surmary, these data indicated that traits through weaning were
improved as level of Brabman breeding dincreased, with a greater
improvement of Brahman crossbred calves over 0 Brahman calves evident in
the spring calving group. Spring-born calves of all crossbred groups
have an advantage over fall-born calves. Since interactions between
level of Brahman breeding and season of birth exist, the use of
different crossbred types should be carefully evaluated for the type of
management system.

Some differences were observed between crossbred calves with the
same proportion of Brahman breeding (1/4 Brahman:1/4 Hereford:1/2 Angus
versus 1/4 Brahman:1/4 Angus:1/2 Hereford and Brahman X Angus versus
Brahman x Hereford), with calves out of Angus dams showing an advantage
in some traits. This may in part be explained by the fact that
preweaning traits reflect not only the genetic merit of the calf but
also the maternal ability of the dam.
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Materials and Methods

Three selection 1lines and an unselected control 1line were
established from a common base of Angus cattle. Foundation cows,
typical for the Angus breed, were obtained from several herds and
randomly allotted to four 50-cow lines in 1963. Twenty-five foundation
sires were used across lines from 1963 through 1966. First selections
within the lines were made from the 1965 calf crop. Selection criteria
for replacement breeding animals were heaviest dindividual 205-day
weaning weight in the weaning weight Tine (WWL), heaviest individual
365-day (bulls) and 425-day (heifers) yearling weight in the yearling
weight Tine (YWL) and a combination of heaviest individual and progeny
205-day weaning weights in the progeny test line (PTL).

The fourth line was maintained as an unselected control line (CL)
and replacement breeding animals were chosen to have as near zero
selection differentials for both weaning and yearling weight as
possible. Originally, the CL was designed as a progeny test line for
yearling weight; however, in 1969 it was converted to a control line to
monitor yearly envirommental changes. Since only two calf crops had
been sired by progeny-tested bulls up to that point, very 1little
selection had actually been practiced. Ideally, a contral line has no
selection pressure applied to any traits, thus the only fluctuations in
average animal performance should be environmental or nongenetic in
nature, Differences between select and control Tlines should represent
genetic change resulting from selection.

Fifty breeding age females were maintained in each of the four
Tines. In order to maintain a 20 percent replacement rate, 10 cows were
culled each year and replaced with the 10 highest ranking pregnant
heifers based on line criteria. Initially, the 13 highest ranking
heifers in each line (zero selection differentials for both weaning and
yearling weight in the CL) were bred to selected bulls as yearlings. Of
the 13 heifers exposed, the top 10 diagnosed pregnant following the
breeding season were selected to remain in the line.

Each year two bulls were selected in the WWL, YWL and CL based on
the respective line criteria. Bulls were first used as two year olds
through the 1970 breeding season and as yearlings in subseguent years.
As a result of this change in procedure, no bulls were selected from the
1969 calf crop. In the PTL five bulls were selected on the basis of
individual weaning weight and mated to cows in am Angus test herd. Two
bulls were subsequently selected on the basis of progeny weaning weight.
Bulls were three years old when they were first mated to cows in the
PTL. This procedure was followed in the PTL from 1966 through 1976;
thereafter, two bulls were selected each year based on individual
performance. Only the last two calf crops in this line were sired by
bulls that had not been progeny tested. Selected bulls in all lines
were used for two years. Thus, fTour bulls were used per wear in each
1ine, two being used for the first time and two being used for the
second time. The total numbers of sires selected were 2B, 26, 22 and 29
for the WWL, YWL, PTL and CL, respectively.

Cattle were maintained at the Southwestern Livestock and Forage
Research 5tation at E1 Remo, OK. A1l lines were managed as a single
herd except during the breeding season and every effort was made to
ensure as uniform an environment as possible for all cattle. Calves
were born from February through April each year. Within 24 hours after
birth, all calves were tagged and tattooed for identification and birth
weights were recorded. Calves were allowed to run with their dams on
native range and bermudagrass pasture and received no creep feed. In
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Table 1. Cumulative selection differentials for sires (S), dams (D) and
parent average (M} in the weaning weight line.

Average cumulative
selection differential (1979)
Regression of

Actual Standard Actual Measure
Trait Type Measure  Measure? on Year
Birth weight 5 12.2 1.5
(1) ] 13.3 1.7
M 12.8 1.6 92 + .10
Preweaning daily S .9 4.4
gain [1b/day) D B 3.1
M B 3.7 .05 + .002
Weaning weight 5 203.9 4.4
{1k) D 133.7 3.1
M 16B.8 3.8 12.26 + .53
Weaning conformation 5 1.5 2.2
grade ] 1.1 1.7
M 1.3 1.9 08 + .01
Weaning condition ] 1.5 2.3
score 0 1.2 1.9
M 1.3 2.1 .09 + .004
Weaning to yearling 5 B .8
daily gain (1b/day) i .1 o
M .E .6 .01 + .003
Yearling weight 5 250.2 3.1
(k) 0 146.6 2.3
M 198.4 2.7 13.07 + .66
fearling conformation 5 1.5 2.0
arade 1] 1.1 1.6
M 1.3 1.8 .09 + .01
Yearling condition 3 .8 1.3
scoret 1] .5 ]
M .7 1.0 .04 + 004

85tandard measure is expressed in phenotypic standard deviation units.
bConfnrmation grade on a 17 point scale with 12=Tow choice, 13=average
choice.

CCondition score on a 9 point scale with 1sthin to 9=very fat.

Although the primary selection criterion was either WW or YW, other
traits also underwent some selection pressure as a result of genetic
relationships among the traits. It is of particuilar interest to
evaluate the correlated CSD's for YW in the WWL and WW in the YWL. If
appreciable selection pressure can be applied for YW by selecting for WW
then considerable time and money may be saved by selecting animals at
weaning versus at a year of age. In the WWL, the average correlated CSD
for YW was 198 1b (2.71 phenotypic standard deviations). This was 72
percent as effective as direct selection for YW in the YWL. Similarily,
the selection pressure for WW in the YWL increased 70 percent (140 1b)
as fast as direct selection for WW in the WWL.
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Table 3. Cumulative selection differentials for sires (3), dams (D) and
parent average (M) in the contral line.

Average cumulative
selection differential (1979)
Regression of

Actual Standard Actual Measure
Trait Type Measure  Measure? on Year
Birth weight 5 o 0.0
(1b) D 1.4 2
M .6 i1 -.01 + .05
Preweaning daily 5 0.0 0.0
gain (1b/day) i} o1 4
M 0.0 .2 002 + .001
Weaning weight 5 =3.1 0.0
{1b) D 14.7 .4
M 5.8 il i R
Heaningbtnnfurmatinn 5 2 .4
qrade 1] Fird .3
M .2 .3 .02 + .01
Weaning condition 5 3 A
score 1] .1 il
M .2 s .01 + .004
Weaning to yearling 5 -3 1.1
daily gain (1b/day) 1] e 1.0
M +3 1.1 .02 + .003
¥earling weight 5 38.5 .B
(1b) D 48.2 .8
M 43.3 i J 2.73 + .54
?earling conformation 5 B .8
arade I .9 1.2
] ) 1.0 05 + .01
Tearlmg condition 5 | .3
score D g 1.1
M .5 ¥ | 03 + .01

dctandard measure is expressed in phenotypic standard deviation units.
Conformation grade on a 17 point scale with 12=low choice, 13=average
choice.

CCondition score on a 9 point scale with 1=thin to 9=very fat.

Selection differentials caleulated this way would not be
appropriate for measuring selection pressure in the PTL. Thus, CSD's
are not presented for this line. The progeny test line is described as
part of the owverall design of this study in order that the genetic
progress obtained in this 1inme can be compared with that obtained in the
other Tines in the second article of this series on selection for
increased weaning or yearling weight.

Actual versus Potential Selection
Selection differentials per generation were calculated for selected
sires (5) and selected dams (D) by averaging the individual selection
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SELECTION FOR INCREASED WEANING OR YEARLING WEIGHT IN ANGUS CATTLE. II.
EVALUATION OF RESPONSE

D.K. Aﬂrnnl, R.R. Frahmz. and D.5. Buchanan3

Story in Brief

Three B0-cow, #4-sire lines of Angus cattle were selected for
individual weaning weight, individual yearling weight or a combimation
of individual and progeny weaning weights as part of a Tong term
selection project. Also, a contemporary Angus control Tine was
maintained to monitor yearly environmental changes. The objective of
this portion of this study was to evaluate direct and correlated
responses, measured as deviations from the unselected control, after 14
years of selection for increased weaning or yearling weight.

Genetic responses, averaged over sexes, for weaning weight and
yearling weight, respectively, were 3.61 and 4.B% 1b/yr in the weaning
weight line, 3.81 and 7.89 Tbfyr in the yearling weight lime and 4.81
and 8.33 1bfyr in the progeny test line. Positive correlated responses
of .55, 1.03 and .67 1b/yr were observed for birth weight in the weaning
weight, yearling weight and progeny test limes, respectively. Slight
positive correlated responses were observed for conformation grades in
all three lines. Realized heritabilities were .29 for weaning weight
and .37 for yearling weight and the realized genetic correlation between
weaning weight and yearling weight was .B1. A1l genetic responses and
realized heritabilities may have been slightly underestimated since a
small amount of selection occurred for weaning weight and yearling
weight in the control Tine,

{Key Words: Beef Cattle, Selection Response, Weaning Weight, Yearling
Weight, Angus).

Introduction

Genetic change brought about by selection is often complicated to
evaluate since the observed change in performance is the result of both
genetic and envirormental factors. Thus, separation of observed change
into its component parts s a primary concern in the analysis of
selection experiments. One way to eliminate environmental trend from
the observed change is to use an unselected control population,
maintained and reproduced in the same environment as the selection
lines. Ideally, a control line has no selection pressure applied to any
trait, thus the only fluctuations in average animal performance should
be envirormental or non-genetic in nature. Differences between the
select and control lines should represent genetic response to selection.

Control populations have often been used in selection experiments
involving laboratory animals; however, few such studies have heen
conducted with livestock. The ohjective of this portion of the study
was to evaluate direct and correlated responses, measured as deviations

IAssistant Professor, Univ. of Kentucky 2Prufessur
Associate Professor
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Figure 2. Annual phenotypic means for 205-day weanino weight averaged
aver sex.
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Table 1. Coefficients of regression of performance on year averaged

aver sex.
ey Line?

Trait WHL YWL PTL CL

Birth weight -.195 285 -. 080 -.749
{1b/yr)

Preweaning daily ogain -.003 -.008 .005 -.017
(1b/day/yr)

Weaning weight -7z -.517 .481 -4,326
(Tb/yr)

Weaning conformation 074 064 076 050
gradeb

Weaning condition 087 068 .na7 =.065
scoreC

Weaning to yearling daily 005 022 021 -.003
gain?ibidayfyr}

Yearling weight L0003 2.992 3.431 -4.894
(Tbfyr)

Yearling conformation .oez .091 a7z 059
grade

Yearling condition .064 .065 .06E .066
scoret

AWL=weaning weight line, YWlL=yearling weight l1ine, PTL=progeny test line,
Cl=contral Tine.

Conformation grade on a 17 point scale with l3=average choice.
CCondition score on a 9 point scale with l1=thin to 9=very fat.

represent genetic trends for YW of bulls and heifers, respectively.

Again, the annual genetic trends for the selection lines followed
ﬁiT}1ar patterns; however, YW means for bulls were more eratic than for
eifers.

Annual genetic trends in each line are presented in Table 2 by sex
and averaged over sexes. In general, genetic trends followed a similar
pattern for both sexes with genetic response tending to be larger for
bulls. However, genetic responses for conformation grades and condition
scores were higher for heifers.

Genetic responses, averaged over sexes, for WW and YW,
respectively, were 3.61 and 4.89 1b/yr in the WWL and 3.81 and 7.89
Tbfyr in the YWL. Thus, the correlated response in WW from selection
for YW was greater tham the response obtained by directly selecting for
WW., Conversely, the correlated response in YW from selection for WW was
only 62 percent as effective as direct selection for YW. Unfortunately,
positive correlated responses of .55 and 1.03 Th/yr were observed for BW
in the WWL and YWL, respectively. In both lines, slight positive
correlated responses were observed for WG, WC and Y6 with very little
change observed for YC.

Annuwal genetic responses, averaged over sexes, were also evaluated
in the PTL. Direct response for WW was 4.81 1b/yr and correlated
response for YW was 8.33 1bfyr. Both values are larger than the
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Table 2. Estimates of genetic trend per year from differences between selection and control lines.

Line?
- R T Y WS T -

Trait BulTs  Heifers fvg. BulTs Heifers fvg. Bulls Weifers fwg.

Birth weight .55 .56 .55 1.15 .91 1.03 .75 .59 +07
(1b}

Preweaning gain .01 .01 .01 .01 .01 .01 .02 .02 .02
{1b/day])

Weaning waight 4.24 2.9  3.61 4.81 2.82 1.81 .28  4.34 4.81
{1b)

Heaningbcanf. .01 .01 .03 .01 .01 01 .02 .03 .03
grade

Weaning cond. .02 05 .03 .00 .0 .00 02 03 02
score®

Weaning-to yearling .01 .01 .01 .04 .01 .03 .03 01 02
gain(l1b/day)

Yearling weight 5.64 4.14 4.89 10.85 4,52 7.89 10.01 6.64 B.33
(k)

Tear]ing conf, 02 03 .03 .03 .03 .03 .00 .03 .02
Jrade

Tear1inﬂ cond. a.00 0.00 0.00 a.00 0.00 0.00 0.00  0.00 Q.00
score

AWL=weaning weight 1ine, YWlL=yearling weight Tine, PTl=progeny test line.

Deonformation grade on a 17 point scale with l3=average choice,
Crondition score on a 9 point scale with 1=thin to 9=very fat,



COMPARISON OF ONE AND TWO COMPARTMENT MODELS FOR
FREDICTION OF FECAL QUTPUT OF CATTLE GRAZING WHEAT PASTURE

J. W. D1tjenl, G. W. HornZ and T, L. Mader~

Story in Brief

External markers may be used to estimate fecal output, a measure
used to estimate forage intake of grazing cattle. However, the
mathematical model used to fit the marker excretion curves may influence
fecal output estimates. Steers grazing wheat pasture, with and without
supplemental low-quality forage, were dosed with Yb-labelled wheat
forage, and one and two compartment models with time delays were fit to
the fecal Yb concentration data. Overall, fit of the marker data was
improved by using the two compartment model. Fecal outputs predicted
for the two compartment model were generally more precise (lower
residual standard deviation) but less accurate, due to a tendency for
underprediction. In cases where the one compartment model fit the
marker data poorly, fecal output was overestimated. No systematic
effect due to lack of fit was observed for the two compartment model.
Also, no loss of precision for estimates of fecal output was observed
with increasing lack of fit for the two compartment model,

{Key Words: Compartment Models, Wheat Pasture, Fecal Output)

Introduction

External markers may be used to estimate rate of passage, fecal
output, and subsequently forage intake of grazing ruminants. However,
controversy has arisen over the choice of model used to make these
estimates. Both the one and two compartment models with time delays
have been used with varying degrees of success in fitting marker data
and identifying model parameters. The objective of this research was to
compare the one and two compartment model estimates of total fecal
output with observed values for cattle grazing wheat pasture.

Materials and Methods

Three groups of steers (291 kg body weight) were assigned to
supplement treatments in a 3X3 Latin square design. Supplement
treatments were ad 1ibitum access to wheat straw and wheat pasture, ad
1ibitum access to sorghum-sudan hay and wheat pasture, and ad 1ibitum
access to only wheat pasture. The three time periods were fall grazing
before winter wheat dormancy (December through mid-January), winter
dormancy (mid-January through February). and lush spring growth (March).
Each period consisted of 11 day adaptation and 5 day fecal collection
phases. At the beginning of the collection phase, steers were dosed
with 195 g wheat forage dry matter labelled with 1.6 g Yb. Feces was
sampled 6, 10, 14, 24, 30, 36, 48, 58, 72, B2, 96, 106 and 120 hours
later. Yb was determined by atomic absorption spectroscopy. One and
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Figure 1. Relatiomship between predicted and observed fecal
output for the one (1) and two (2) compartment models
with best fit limear regression lines for steers
grazing wheat pasture.
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Figure 2. Relatiomship between residual and observed fecal
output for the one (1) and two (2) compartment models
for steers grazing wheat pasture.
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of fit was observed for the two compartment model. Also, no Toss of
precision for estimates of fecal output was observed with increasing
Tack of fit of the two compartment model. In conclusion, this study
suggests that although the use of either model has limitations,
parameters estimated using the two compartment model should be used for
estimation of fecal output when the two compartment model best fits
marker concentration data.
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Materials and Methods

The experimental PGR ACP-1900 (American Cyanamid3} was applied to
winter wheat {cv. Tam 101) on March 20, 1985, just prior to jointing.
The experiment was designed as a randomized block (3 blocks) with five
treatments (0, 5, 10, 20, and 30 g/ha PGR). A surfactant (0.25% v/v) was
added to the application mix. Each experimental unit was 3x3 m, with 1 m
borders.

Height of growing point was measured at about weekly intervals from
10 days after application until early May. The measurements were taken
an primary tillers, and represent the height of growing point above the
root/shoot junction. This provided a more consistent measurement than
height above ground level, because of the irregularity of the spil sur-
face, Howsver, at a height of 3-5 om the growing points were at ground
level. Four subsamples were taken in each experimental unit on each
date. Height to the top of the canopy was measured on April 19, again
with 4 subsamples per experimental umit.

Forage prgductian was measured on April 17 by clipping all the
wheat in 1/4 m* gquadrats to ground level. Half of each plot was mowed
to 5 cm on April 18, and both the mowed and unmowsd portion of each plot
were sampled for production on June 4. Two guadrats per experimental
unit were taken on each date.

Tne samples clipped for forage production were also analyzed for
neutral detergent fiber (MDF) and acid detergent fiber (ADF).

Results and Discussion

The PGR altered the growth pattern of winter wheat, especially at
the two higher rates. Growing point elongation and canopy height were
both reduced by the PGR (Table 1). The reduced canopy height on April 19
resulted in lower total forage production (Table 2). The 20 and 30 g/ha
rates caused browning of the leaf tips which may account for the lower

Table 1. Height of growing point and camopy height of winter wheat
treated with several levels of the plant growth regulator
ACP-1900, on March 20.

Canopy

Height of growing point (cm) Height (cm)

Level April 1  April 8  April 15 April 23 May 2 April 19
0 10.7%  15.3% 25.86° 40.62 60.32 61.9°
5 a2t 35.5‘;.: 59,32 5?.?;“
10 8.8  13.67 22,137 250 56.50 56,5
20 8.3 1200 17.9; 30.75 47.9 50.05

g 7.4 11.0 15.6 27.0 47.9 43.1

abcdMaans in a columm with different superscripts differ
statistically (P<0.058).
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production. However, by Jume 4 there were no significant differences
between treatments, indicating that treated plants had higher growth
rates during the April 17 to Jume 4 period.

The important question regarding use of PGR during grazeout is not
how it affects the growth of an intact wheat plant, but rather how it
affects regrowth of grazed plants. In this study we used a severe mowing
treatment to evaluate regrowth, and the higher rates of PGR application
did produce significantly more regrowth during late spring (Taple 2).
Although the true test is response under grazing, the PGR showed poten-
tial for improving regrowth in a grazeout system,

Forage quality improved witn the 3Ug/ha application rate on April 17
(Table 2). However, by June & the effects of PGR on forage quality were
inconsistent for both total and regrowth forage. NDF was lower for
regrowth forage, but the ADF values were very similar. This is surpris-
ing because regrowth is generally higher in gquality than herbage from an
uncut stand. However, our sampling frequency was such that we would have
missed any beneficial effects of plant growth regquliator soon after clip-
ping.

3Mention of a tradename does not indicate endorsement by USDA.
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Table 3. Organic matter digestion in cows fed regular and heat
treated soybean meal.

Treatment
Ttam SBM H3BM
Organic matter flow, g/day
Intake 18784 18966
[uodenal
Total 2405 BB32
Non-microbial 7243 7643
Fecal 5188 5337
Organic matter digestion, %
Rumen
Unadjusted 55.0 £3.3
Adjusted 6l.4 59.7
0f total tract 76.3 7.5
Fostruminal
Of diet 17.4 18.2
0f duodenal flow 37.1 37.6
Total tract 72.4 71.5

Table 4, MWitrogen (N) digestion in cows fed regular and heat treated
soybean meal.

Treatment

Item SBM HSBM
Intake, gq/fd

Total 578 aT7

Soybean meal N 353 352
Leaving abomasum, g/fd

Total N 453.2 467 .6

Microbial N 99,8 102.9

Ammon i a 26.4 2B.7

Non-ammonia, non-microbial 327.0 336.0
Faces, a/d 166.8 172.9
Feed N bypass, % 56.1 58.1
Ruminal digestion, %

Unadjustid 21.8 18.7

Adjusted 34.7 31.8
Microbial efficiency, g

Microbial N/kg OM truly digested

in rumen 14.1 13.5

Ruminal digestion, % of total n.z2 26.7
Fost-ruminal digestion, % of input 62.7 62.1
Total tract digestion, % 71.3 69.8
Expected total digestion, % 713.2 73.0

aP.djusted for microbial and ammonia mitrogen.
Calculated as: % digestible protein = [.9 (% crude protein}-3]1/%
crude protein.
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RUMINAL ESCAPE, TURNOVER RATE AND IN SITU DISAPPEARANCE OF
SOYBEAN MEAL PROTEIN IN LACTATING COWS FED DIETS AT
TWO CONCENTRATE TO FORAGE RATIOS

J. W, Hardl, F.N. Dwensz, M.R. F'utna'm?r and L.J. I!ush2

Story in Brief

Diets with two concentrate to forage ratios supplemented with
efther wuwrea or soybean meal were fed to six lactating dairy cows
equipped with dupdenal cannulas. Diets contained 65 or 35 percent of
dry matter as concentrate with the remainder being sorghum silage and
alfalfa hay. With 65 and 35 percent concentrate diets 46 and 18 per-
cent of the soybean meal protein fed escaped ruminal digestion.
Post-ruminal digestion of mitrogem, as a percent of that reaching the
small intestine, averaged 62 to 75 percent. Ruminal passage rates for
soybean meal were similar (8.7 ws 8.3 percent/hour) while ruminal
degradation rates (percent/hour) for soybean meal nitrogen were 5.3 and
10.7 for the 6% and 35 percent concentrate diets, respectively.
Predicted ruminal escape of soybean protein, based on these passage and
degradation rates and nitrogen solubility (9.8 percent) were 56.1 and
39.3 for the 65 and 35 percent concentrate diets. Ruminal escape of
soybean protein increased as concentrate level increased due to less
rapid microbial digestion in the rumen with the higher concentrate
ration.

(Key Words: S5Soybean Meal, Nitrogen, Escape, Ruminants.)

Introduction

Escape values for soybean meal (5BM) nitrogen range from 10 to 61
percent (NRC, 1985). Most of these values have been determined with
sheep or cattle fed roughage diets at low levels of feed intake. Only
one dairy cow trial (Goetsch and Owens, 1985) has estimated ruminal
escape (35 percent) but their calculations were based on an assumed
escape value of &0 percent for cormn grain protein. Hence, this value
may not apply to more typical dairy diets. Using a mean escape value
to formulate diets for dairy cattle remains tenuous due to the varia-
tion in escape values. Further, extent of protein degradation in the
rumen s not constant but varies with certain dietary factors (dry
matter intake and feed particle size) which in turn can alter ruminal
pH, microbial activity and passage rate (Weakley et al., 1983).
Relative importance of these factors has not been measured in lactating
COWS .

The objective of this study was to directly estimate the proportion
of soybean meal protein which escaped ruminal degradation with two
levels of dietary roughage and determine the effects of roughage level
on ruminal digestion and turnover rates.

]'Fur'mer Graduate Assistant 2F'rI::u'FES‘.h:IT‘ 3Far'mer Assistant
Professor, College of Veterinary Medicine
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Table 2. Composition of concentrate portion of diets used in SBM
nitrogen ruminal escape experiment.

Percent concentrate diet

65 35
Item SBM U SBM U
--------- % dry matter --------
Ingredient
Corn, ground GE.6 6E.6 58.8 58.8
Soybean meal 17.6 -==- 27.4 —-=-
Cornstarch m——— 15.6 ——-- 25.0
Cottonseed hulls 3.9 3.9 3.9 3.9
Urea ———- 2.0 ——-- 2.4
Molasses, cane 4.9 4.9 4.9 £.9
Dicalcium phosphate z2.0 2.0 2.0 2.0
5alt, trace mineralized 1.0 1.0 1.0 1.0
Chromic oxide 2.0 2.0 2.0 2.0
Crude praotein 16.2 13.7 20.0 14.2

Results and Discussion

Mean ruminal passage rates for soybean meal labeled with ytterbium
were 7.9 to 8.7 percent/h (Table 3). These means are higher than the
4.9 percent/h for lactating dairy cows ad libitum fed a basal diet of
60 percent alfalfa hay and 40 percent concentrate (5term et al., 1983)
but similar to estimates of 6.0 to 7.7 percent/h for grain in the rumen
of lactating cows fed diets containing 50 percent alfalfa hay diets
(Eickelberger et al., 1985) and somewhat greater than the 5.8 percent
estimated for 5BM with a 50 percent concentrate, 30 percent corn silage
diet (Erdman, 1981)}. Passage rate in the present trial tended to be
sd.‘lmhny higher with the high concentrate than with low concentrate
iet.

Table 3. Rates of passage of soybean meal and of digestion in dacron
bags suspended in the rumen.

Percent concentrate in diet

65 35

Rate e

Feed Component  measuremant SBM u SEM U
----------- B —mmmmmmman
SBM Yb Passage 8.7 8.6 8.3 7.9
o Digestion 6.7 6.3 5.3 10.6
N Digestion 5.3 3.2 10.7 6.0
Alfalfa hay oM Digestion 1.3 1.0 1.1 1:5
N Digestion 1.8 2.1 2.6 1.3
Sorghum silage oM Digestion 0.4 0.3 1.3 1.5
N Digestion 2.0 1.0 2.6 2.0
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