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PurPuse for Publication

The information given in this publication is for educational
purposes only. The articles have been subject to peer review for
scientific merit, adequacy of experimental procedures and
correctness of interpretation. Mention of a trademark, proprietary
produce or vendor does not constitute a guarantee or warranty of
the produce nor does it imply its approval or disapproval to the
exclusion of other products of vendors that may also be available.

Some chemicals and products used in the research have not been
approved for commercial use at the time of this publication.
Research is necessary to determine the value as well as the safety
of new products and procedures. The value of products tested may
not be similar under other feeding or management conditions.
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Distributed free 1o clientele in Oklahoma and other individuals engaged in research and education.
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Confidence in Research Results

Variability among animals can lead to problems in interpreting
experimental results. When animals on one treatment gain more rapidly than
those on another treatment, it may be that, by chance the animals on the first
reatment were fasier gaining animals than those on the second, or it may be that
the first treatment caosed the animals to gain faster. Scientists use statistical
analysis procedures to calculate the probability that such differences are due to
chance rather than treatment.

In some of the articles in the Animal Science Research Report, the writers
state that two averages are "significantly different” or the notation "P<.05" is
used. This means that the probability the differences referred to in the article
resulted from chance is less than 5 in 100. In other words it is quite unlikely
that the results obtained were due to chance and it is likely that the weaiment
caused the differences that were observed.

In some articles there are table of values with a + and another value, such
as: 3.6 £ .5. The 3.6 is called the mean, or average, of the sample of animals
that was studied and is an estimate of the mean of the larger group of animals
from which the sample came. The .5 is called the standard error and is a
measure of the precision of the estimation procedure. This means that the
probability is .68 that the value being estimated by the sample mean is within
one standard error of the estimate.

Some papers report "correlation” coefficients. These are measures of
positive or negative relationships between traits or variables. Positive
relationships mean that when one variable is higher than average the other
variable tends to also be higher than average. Negative correlations mean that
larger than average values in one trait are associated with smaller than average
values of the other trait. Comelations range from -1 for negative to +1 for
positive relationships. The nearer the values are o 1 or -1 the stronger the
relationship.  When a correlation is statistically significant there is strong
evidence that the relationship found was not due 1o chance. Correlation does not
mean cause and effect but rather gives us insight into potential relationships
between traits.

Statistical analysis procedures benefit scientists by helping them place the
proper amount of confidence in their experimental results. Readers of these
research reports can also benefit from the proper interpretation of the statements
from the statistical analysis,
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EVALUATION OF SALERS IN A COMMERCIAL
COW HERD

D.S. Buchananl, D. K. Darnell2 and J. lllhu:,rw.uf:l:ne:{3

Story in Brief

A study was initiated for the purpose of evaluating the Salers breed as a
component of a commercial cow herd, Fifty females each of Hereford, Hereford
x Angus and Salers x Hereford were identified for this study and were managed
together. Hereford females calved later in the calving season and, as two-year
olds, required more assistance at calving than did Hereford-Angus or Salers-
Hereford cows. There were no significant differences in birth weight among
calves out of the three cow groups. Salers-Hereford cows weaned the heaviest
calves both as two- and three-year olds and Hereford-Angus iwo-year cows
weaned heavier calves than Hereford two-year old cows. At the time the calves
were weaned, Salers-Hereford cows had lower condition scores than Hereford-
Angus cows as two-year olds. There were no significant differences in
condition score among the cow groups for three year old cows.

(Key Words: Beef Caitle, Breeds, Birth Weight, Weaning Weight, Salers.)

Introduction

The Salers (pronounced Sah-lairs) is a breed of beef cattle with a relatively
short history in the United States. Iis place of origin in a mountainous region of
France suggests that it should be a hardy breed with good performance, even in
rigorous conditions. As with many other breeds previously, Salers need careful
evaluation in this country before general recommendations can be made about
their utility. This research was initiated with the intent of evaluating the breed,
as a component of a crossbred cow herd, under range conditions. This report is
an update from a preliminary report presented last year (Buchanan et al., 1989).

Iprofessor 2Undergraduate Assistant Director of Research and Performance,
American Salers Association
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Materials and Methods

Pregnant females, representing three breed groups, were set aside from the
herd at the Pitchfork Ranch near Meteetse in northwest Wyoming, Fifty
females each of Hereford, Hereford x Angus and Salers x Hereford were
identified for this study and were managed together. All Salers x Hereford
females were two years of age at the initiation of the study while some of the
females in the other groups were three or four years old and had calved
previously, Results presented here are from two calf birth years. Only calves
out of two- or three-year old cows were included in these comparisons,

Calves were born in January, February and March. Each calf was weighed
within 24 h of birth and a calving ease score was assigned (1 = no difficulty,
2 = minor difficulty, 3 = major difficulty). Calves were weaned at
approximately eight months of age. A weaning weight was obtained and all
weights were adjusted to 205 days. At weaning, pregnancy status of each cow
was determined and cow condition score was evaluated (1 = emaciated to 9 =
obese).

Data were analyzed by ordinary least squares procedures with breed of
female, year, sire breed, sex, age of the dam and appropriaic two-way
interactions in the model.

Results and Discussion

Calving and weaning percentages were over 90% for all groups and no
apparent differences were observed between the three breed groups. Average
date of birth was calculated as days after January 1 (Table 1), For both two- and
three-year old cows, the Herefords calved later in the calving season. Salers-
Hereford cows calved slightly earlier as two-year olds and slightly later as three-
year olds than did Hereford-Angus cows. Salers-Hereford and Hereford-Angus
two-year old cows had easier births than Hereford cows (Table 2). As three-
year old cows, there were no differences observed between the groups.

Table 1. Average date of birth (days after January 1),

Ape of Cow Hereford Hereford-Angus Salers-Hereford
Two 56.32 43.3b 41.6b
Three 66,12 53.3b 59,60

&b Means in the same row with different superscripts differ (P<.05).

2 Oklahoma Agricultural Experiment Station



Table 2. Average calving score? (1=no difficulty, 2=minor assistance),

Age of Cow Hereford Hereford- Angus Salers-Hereford
Two 1.732 1.43P 1.49b
Three 115" 1. 1

3D Means in the same row with different superscripis differ (P<.05).

Birth weights were not substantially different between the cow groups
({Table 3). Salers-Hereford cows did have heavier calves as two-year olds, but
this extra weight did not cause a difference in calving difficulty. Salers-
Hereford cows had significantly heavier calves at weaning (Table 4). There was
a large advantage over both Hereford and Hereford-Angus cows for both two-
year old and three-year old females.

Salers-Hereford cows had slightly lower average condition scores than
Hereford or Hereford-Angus (Table 5). However, the average was certainly
sufficient for cows of these ages under these conditions.

An additional year of data will be obtained. To date, the Salers-Hereford
females have been superior in weight of calf at weaning and have been at least
as good or better than the Hereford and Hereford-Angus cows for reproductive
performance. These results suggest that Salers crossbred cows may have a place
in the U.5. cow-calf industry.

Table 3. Average birth weight (Ib).

Age of Cow Hereford Hereford-Angus Salers-Hereford
Two 63.08 62,32 65.32
Three 69.74 69.74 68.72

4 Means in the same row with different superscripts differ (P<.03).

Table 4. Average 205 day weight (Ib).

Age of Cow Hereford Hereford-Angus Salers-Hereford
Two 366.28 401.4P 421.8¢
Three 41268 43530 447.0b

a.D.C Means in the same row with different superscripts differ (P<.05).

1990 Animal Science Research Report 3



Table 5. Average cow condition score (1=emaciated, 9=extremely obese).

Age of Cow Hereford Hereford- Angus Salers-Hereford
Two 4672 4.89b 4632
Three 5.274 5.068 5.052

a,b,c Means in the same row with different superscripts differ (P<.05).

Literature Cited

Buchanan, D.5. et al. 1989. A preliminary evaluation of the Salers breed in a
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COMPARISONS OF ANGUS-HEREFORD
RECIPROCAL CROSS COWS

D.S. Buchanan! and S.R. McPeake?

Story in Brief

Reproductive, birth and weaning records of 98 Hereford-Angus (sired by
Hereford bulls) and 80 Angus-Hereford (sired by Angus bulls) cows (523 and
423 calves, respectively) were used to compare these reciprocal cow types for
cow productivity. Hereford-Angus cows had a large advantage in average
weaning percent (83.4 vs 72.1%). There were only minor differences in birth
weight and calving difficulty, but calves from Angus-Hereford cows were
slightly heavier at weaning (488.0 vs 483.1 Ib) and had a slightly higher average
conformation score (13.1 vs 13.0). The advantage in weaning percent provides
reason to recommend the use of Hereford bulls and Angus cows as the parents
of replacement heifers.

(Key Words: Beef Cattle, Crossbreeding, Reproduction, Calf Weight.)

Introduction

The "Black-baldy" (Hereford-Angus or Angus-Hereford) cow is
commonly used in commercial cattle production and is generally the standard by
which other crossbred cow types are evaluated. Both the Angus and Hereford
breeds have several characteristics which serve well in a commercial cow-calf
setting. Both breeds are moderate in size and are reasonably fertile. The Angus
breed is recognized for its maternal ability and marbling while many producers
like Hereford cattle because of their adaptability to harsh conditions. The
maternal ability of the Angus suggests the use of Hereford bulls on Angus cows
if the objective is to produce two breed cross calves. The mating of choice is
not as obvious if the two breeds are to be used w produce replacement heifers.
The objective of this study was to compare Angus-Hereford (sired by Angus
bulls) with Hereford-Angus (sired by Hereford bulls) cows for reproduction and
calf performance to weaning.

Iprofessor 2Graduate Assistant
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Materials and Methods

This study used data from two projects at the Oklahoma Agriculture
Experiment Station. Cow reproduction and calf performance to weaning for all
Angus-Hereford and Hereford-Angus cows were analyzed. Both projecis
include numerous cows from other crossbred cow types which were not
included in these analyses.

The first project was designed to compare the productivity of cows out of
Hereford or Angus dams and sired by Hereford, Angus, Simmental, Brown
Swiss and Jersey bulls. Data from this project were obtained from 1975 through
1986. Cows ranged in age from 2 to 13 years old. Calves were sired by
Brahman, Charolais, Gelbvieh, Limousin, Red Poll, Salers and Shorthom sires.

The second project compared the performance of 0, 1/4 and 1/2 Brahman
cows in spring vs fall calving systems. The 0 Brahman cows were either
Hereford-Angus or Angus-Hereford. Data were obtained from 1983 through
1987 with cows that were from two to six years old. Calves were sired by
Limousin or Salers bulls,

There were 98 Hereford-Angus cows and 80 Angus-Hereford cows
included in the study. Ower the several years of the study these cows were
exposed to bulls 642 and 548 times (Hereford-Angus and Angus-Hereford,
respectively). The breeding season lasted approximately 75 days, starting in
early May for spring calving cows and in early December for fall calving cows.
Bulls were randomly assigned to cows within each crossbred cow group.
Breeding was primarily by artificial insemination. Calvings were scored for
difficulty assigned on the basis of: 1 = no difficulty, 2 = minor assistance,
3 = moderate difficulty, 4 = hard pull, 5 = Caesarian and 6 = abnormal
presentation.

Birth weights were obtained and male calves were castrated within 24 h of
birth. Calves remained with their dams until weaning (205 days for spring
calving cows, 240 days for fall calving cows). At weaning each calf was
weighed and assigned subjective weaning condition (1 = emaciated, 9 = obese)
and conformation (12 = low choice) scores.

Data were analyzed with least squares procedures. The model included
dam breed (Angus-Hereford vs Hereford- Angus), project, year, age of dam, sex
of calf, season, sire breed and sire nested within sire breed. Two way
interactions were evaluated but were excluded if not approaching significance

(P>.4).

Results and Discussion

Reproductive performance of the two cow groups is shown in Table 1.
Hereford-Angus cows were superior (P<.01) for lifetime percent weaned (83.4
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Table 1. Reproductive performance of Hereford-Angus vs Angus-
Hereford cows.

Crossbred Number of Lifetime Calving
cow group eXposures % weaned  interval, days
Hereford-Angus 642 834 417
Angus-Hereford 548 72.1 419
Probability level <01 J5

vs 72.1). There was little difference in average calving interval between the
groups. This large 11.3% advantage in weaning percent cannot be explained
easily. Hereford-Angus cows were also heavier (9284 vs 8954 Ib). The
increased weight may have resulted from a higher average body condition.
Such an advantage in average condition score would be consistent with the
expected higher milking ability of the Angus dams of the Hereford-Angus cows.
This higher average condition score would be expected to result in an advantage
in reproductive performance. However, the observed difference may have been
larger than could be explained by average fatness differences of the cows.

Only small differences were observed in birth weight and calving difficulty
(Table 2). Performance at weaning showed a small advantage for calves out of
Angus-Hereford cows (Table 3). They were 4.9 Ib heavier (non-significant) at
weaning and had a slightly higher average conformation score (P<.05).

These results showed a small advantage in performance at weaning for
calves out of Angus-Hereford cows. However, there was a large advantage in
percent weaned for Hereford-Angus cows. Despite the lack of a clear
explanation for the large observed advantage, this should be useful information.
It has been shown that a Hereford x Angus cross takes advantage of the superior
maternal ability of the Angus female. These results indicate that the same cross
can be recommended for production of replacement heifers.

Table 2. Birth weight and calving difficulty of calves out of Hereford-
Angus or Angus-Hereford dams.

Crossbred Number of Birth Calving
CoOw group calves weight, 1b difficulty
Hereford- Angus 523 75.5 1.37
Angus-Hereford 423 74.1 1.44
Probability level 26 38
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Table 3. Weaning weight, conformation and condition scores of calves out
of Hereford-Angus or Angus-Hereford dams.

Crossbred Number of  Weaning Conformation Condition
COw group calves weight, Ib score score
Hereford-Angus 498 483.1 13.0 5.1
Angus-Hereford 403 488.0 13.1 50
Probability level 15 04 29
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GESTATION LENGTH AND BIRTH WEIGHT
DIFFERENCES OF CALVES BORN TO 0, 1/4, AND 1/2
BLOOD BRAHMAN FALL- AND SPRING-CALVING
COWS BRED TO SALERS AND LIMOUSIN SIRES

G.E. Selk! and D. S. Buchanan?

Story in Brief

Records of 414 gestations and live births (242 spring and 172 fall} from
cows of five crossbred cow groups were analyzed for differences in gestation
length and birth weight. The cows were all multiparous and ranged in age from
four to seven years. Cow breed groups were: 1) 1/2 Hereford x 1/2 Angus; 2)
1/4 Brahman x 1/2 Hereford x 1/4 Angus; 3) 1/4 Brahman x 1/2 Angus x 1/4
Hereford; 4) 1/2 Brahman x 1/2 Angus; and 5) 1/2 Brahman x 1/2 Hereford,
respectively. Cows were bred arificially to either Salers or Limousin bulls.
The last breeding date was used to calculate gestation length. Sex of the calf,
calving season, sire breed and dam breed and all two-way interactions were
evaluated. Bull calves were heavier at birth than heifers (82.2 b vs 77.9 Ib) and
longer in gestation length (286.0 days vs 2848 days). Group 5 (1/2 Hereford x
1/2 Brahman) cows had greater gestation lengths than any other breed group
(284.9 days, 284.1 days, 285.2 days, 284.9 days, and 287.9 days, for Groups 1,
2,3, 4, and 5, respectively). Fall-calving cows delivered smaller birth weight
calves (77.7 Ib) than spring-calving cows (82.2 1b) but gestation length was not
affected by season. Limousin-sired calves were heavier than Salers-sired calves
(81.0Ib vs 79.1 Ib) and required a slightly longer gestation (285.9 days vs 284 .8
days). The partial correlation of gestation length and birth weight was r = .34,
Brahman x Hereford crossbred cows had greater gestation length than other
crosses evaluated and consequently fewer available days to become rebred to
maintain a twelve month calving interval.

(Key Words: Gestation Length, Birth Weight, Crossbred Cow, Calving
Season.)

1 Assistant Professor ?‘Prﬂfassat

1990 Animal Science Research Report 9



Introduction

Gestation length and birth weight are traits that influence the reproductive
performance of beef cattle. Lengthy gestations decrease the days available for
postpartum recovery and rebreeding in those herds that strive for a 365-day
calving interval. Heavy birth weights have been noted as the primary cause of
dystocia in cattle (Morrison et al., 1985). Together, these two traits could have
adverse effects on the reproductive performance of beef herds. Long gestation
lengths and heavy birth weight calves that result in dystocia will cause extended
postpartum anestrus or recovery and relatively fewer days to accomplish the
necessary ulerine involution. The result could be a slower retum to estrus and
longer calving interval or a lower calf crop the following year.

Scientific estimates of gestation lengths and birth weights of different beef
and dairy breeds of cattle were reviewed in 1965 (Anderson and Plum). In that
review, the reported estimates of these traits in Angus and Hereford cattle were
made prior to 1962. Angus gestations were reported 1o require a mean of 279
days and mean birth weight was 60.9 Ib. Hereford gestations lasted 285 days
and mean birth weights for straightbred Hereford calves was reported at 76 1b.
By contrast, the 1982 USDA Meat Animal Rescarch Center (MARC) Report
(Gregory et al., 1982) listed the gestation length of 3,129 Angus calves bom o
Angus parents at 285.4 days and the corresponding birth weight of 80.9 Ib. In
the same report 2,440 Hereford calves were gestated for 288.6 days and weighed
86.2 Ib at birth. Changes in cattle type over the last 50 years may have
influenced birth weight and gestation length. In that period of time, many
different breeds have been introduced into the United States beefl system.
Brahman crossbred cattle are popular in many of the Gulf Coast and
Southwestern States. Brahman-sired calves had gestation lengths estimated at
291 days in the MARC report. The effect of lengthy gestations on year-to-year
calving intervals was emphasized by Bourdon and Brinks (1983) when they
reported an increase in calving interval of 1.17 days for each day increase in
gestation length, Liule, however, is known of the gestation lengths and birth
weights to be expected from Brahman crossbred cows bred to terminal sires. In
addition, very litle information about the differences in birth weight and
gestation length in fall-calving cattle vs spring-calving caitle is available.
Therefore, data from fall- and spring-calving cows of five different crosses in
two years were analyzed to help answer some of these questions.

Materials and Methods

Records of 414 gestations from multiparous four to seven year old cows
were analyzed. The cows were in five different breed groups:
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Group 1--1/2 Angus x 1/2 Hereford

Group 2--1/4 Brahman x 1/4 Angus x 1/2 Hereford
Group 3—1/4 Brahman x 1/4 Hereford x 1/2 Angus
Group 4--1/2 Brahman x 1/2 Angus

Group 5-1/2 Brahman x 1/2 Hereford

Half of each breed group were randomly mated artificially to one of five
Salers sires, and half of each breed group were mated to one of five Limousin
sires. Birth weights, birth dates, and sex of calf were recorded as soon as the
calf was found, and within 24 h of birth, Gestation length was defined as the
number of days from the last recorded date of artificial insemination to the date
of birth. The very few gestations in excess of 300 days were considered as mis-
recorded breeding dates and were adjusted back into a normal range by
subtracting either 21 or 42 days (the estimated length of one or two estrous
cycles).

Statistical analysis was performed by analysis of variance with breed group
of dam, breed of sire, sex of calf, and season of birth as the main sources of
variation tested for both gestation length and birth weight. All possible two-way
interactions were also examined. Nonsignificant interactions were removed and
included in the error term. Partial comelation of birth weight and gestation
length were calculated with the above sources of variation removed. Least
squares means are reported and were considered different only if there was a
significant main effect in the analysis of variance,

Results and Discussion

The least squares means for gestation length and birth weight across all
five cow breed groups are presented in Table 1. Fall bom calves were lighter in
birth weight but gestation length was identical for both fall and spring bom
calves. Fall born calves have gestated during hotier months, perhaps resulting in
reduced nutrients reaching the conceptus. Blood flow patiemns in hot weather
dictate that more of the dam's blood is shunted to extremities to dissipate heat.
Salers-sired calves were slightly smaller at birth and had a shorter gestation
length than Limousin-sired calves. As expected, heifer calves had a lighter
mean birth weight and shorter gestation length than bull calves. However, in
this data set there was an unexpected and unexplained interaction for cow breed
group by sex of calf for birth weight. The bull calves born to the Brahman x
Angus cows were not different in birth weight than the heifer calves born to the
same breed type. Table 2 is a presentation of the mean birth weights for the five
cow groups by sex of calf.

Gestation lengths for the different cow breed groups are presented in Table
3. All breed groups were similar in gestation length except for 1/2 Brahman x
1/2 Hereford cows which had a significantly longer gestation length. Any
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Table 1. Least squares means for gestation length and birth weights across
all cow breed groups for fall vs spring born calves, Limousin vs
Salers sired calves, and heifer vs bull calves.?

Gestation Birth
length weight

Group (days) (Ib)
Fall-born 285.4 77.7b
Spring-born 2854 82.2¢
Heifers 284.8 77.90
Bulls 286.0 8226
Salers-sired 284 8P 79.10
Limousin-sired 286.0¢ 81.0¢

4 Cow breed group x sex interaction was found.
b.¢ Means in the same row with different superscripts differ (P<.05).

Table 2. Least squares means of birth weights (lb) of calves born to cows of

five breed groups by sex of calf.
Breed groupd* Bull calves Heifer calves
1PHX12A 84.2b 7734
1/4ABX12HX1/4 A §1.90 77.8bd
IJ4BX12AX14H 84.60 g0.4bd
12BXI2A 75.5¢ 77.8¢d
12BX12H 84.9b 76.84

4 H=Hereford, A=Angus, B=Brahman.
b.¢.d Means in the same row with different superscripts differ (P<.05).

overall increase in gestation length will reduce the number of days available for
the cow to repair her reproductive tract, return to estrus, and rebreed for the
subsequent year'’s call crop. The partial correlation between birth weight and
gestation length in this study is r = 0.34. This means that longer gestation cows
tend to have heavier birth weights. Heavy birth weights are considered the
major factor causing dystocia in cattle (Morrison et al., 1985). Although there
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Table 3. Least squares means of gestation length (days) of calves born to

cows of five breed groups.
Breed group? Gestation length (days)
1ZHX12A 284 9b
I4BX12HX1M4A 284.1b
1/4BX12AX14H 285.3b
12BX12A 284 80
127BX112H 287.7¢

4 H=Hereford, A=Angus, B=Brahman,
B, Means in the same row with different superscripis differ (P<.05).

was a very low incidence of dystocia in this study, (presumably because only
four to seven year old cows were included) this relationship may become
important in some herds. Increased gestation length causing increased birth
weight could, in turn, increase dystocia. An increase in dystocia has been linked
to longer anestrus in beef cows (Brinks et al., 1973). This longer anestrus
compounded by the long gestation could result in poor reproductive
performance due to slow return to estrus or lowered rebreeding rates. By using
the factor reported by Bourdon and Brinks (1983), the 2.9 day increase in
gestation length caoses a 3.4 day (1.17 x 2.9 days) increase in the year-to-year
calving interval. Ower the lifetime of individual cows, those with longer
gestation lengths would eventually have a calving date nearly a month later than
counterparts with shorter average gestation lengths.

Literature Cited

Anderson, H. and M. Plum. 1965. Gestation length and birth weight in cattle
and buffaloes: a review. J. Dairy Sci. 48:1224,

Bourdon, R.M. and 1.8, Brinks. 1983, Calving date versus calving interval as a
reproductive measure in beef cattle. J. Anim. Sci. 57:1412.

Brinks, J.S. et al. 1973. Calving difficulty and its association with subsequent
productivity in Herefords. J. Anim, Sci. 36:11.

Gregory, K.E. et al. 1982. Characterization of breeds representing diverse
biological types: preweaning traits. Beef Research Program Progress
Report No. 1. ARM-NC-21:7.

Morrison, D.G. et al. 1985. Discriminant analysis for predicting dystocia in
beef cattle. I and II. J. Anim. Sci. 60:608.

1990 Animal Science Research Report 13



EVALUATION OF BODY CONDITION SCORING FOR
ESTIMATING CARCASS FAT PERCENTAGE OF
VARIOUS COW TYPES

E.D. Tinker!, D.S. BuchananZ, M.N. McCarter3,
H.G. Dolezal®, R R. Frahm? and L.W. Knori®

Story in Brief

The accuracy of a body condition scoring system for predicting carcass fat
of different biological types of cows was evaluated. Four different two-breed-
cross cow groups (Hereford x Angus, Brown Swiss x Angus, Jersey x Angus
and Simmental x Angus), representing different biological types were utilized,
Fifty-five cows were weighed, measured for hip height and assigned a body
condition score before slaughter. After a 24 hour chill the kidney and pelvic fat
was removed and sampled and a random side of the carcass was deboned,
ground and sampled. Samples were analyzed for moisture, protein and fat
content. Equations using various live animal measurements to predict carcass
fat percentage were developed for each cow type. Analysis of the prediction
equations showed there were no significant differences among the different cow
type equations. This indicates that the body condition scoring system utilized is
appropriate for cows of different biological types.

{Key Words: Body Condition Score, Crossbred Cows, Composition.)

Introduction

Reproductive performance of beef cows is influenced greatly by the energy
status of the cow. Body condition scoring is one proven method of assessing the
energy staws of live beef cows. A number of studies have shown strong
relationships between cows’ body condition score (BCS) and carcass fat content.
However, these studies have been conducted with only one breed, or cow type,
in each study. It is important to know if the same relationship between BCS and
carcass fat content exists for a variety of cow types. If the relationship varies for
cows with different biological types, refinements may need to be made in the

1Graduate Assistant 2Professor ~Former Graduate Assistant Associate
Professor 2Herdsman
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BCS system to account for cow type. Therefore this study was conducted to
examine whether a similar relationship exisis between BCS and carcass fat
content of cows with various breed combinations and biological types.

Materials and Methods

Fifty-five cows were used in this study, representing four different two-
breed combinations: Hereford x Angus, Brown Swiss x Angus, Jersey x Angus
and Simmental x Angus. All cows were mature (11, 12 or 13 years old),
nonpregnant and nonlactating. Before slanghter all cows were weighed,
measured for hip height and assigned a BCS by each of four people familiar
with the 1 - 9 scoring system (1 = emaciated, 9 = very obese). An average of the
four scores was used in statistical analysis of the data. Cows were slaughtered
at the Oklahoma State University meat laboratory and allowed to chill for 24 h.
Kidney and pelvic fat was removed from the chilled carcass, weighed and a
sample collected. A random side of the carcass was deboned and soft tissue
(lean and fat) ground and sampled for analysis. Composition of samples was
determined by standard laboratory procedures for moisture, protein and fat.

Total fat content of each carcass was determined by multiplying the weight
of each carcass component by the fat percentage of that component, as
determined by the laboratory analysis. Total fat content was divided by chilled
carcass weight to acquire carcass fat percentage. Since cow types with a wide
variely of mature sizes were included in the study, fat percentage of the carcass
should be a more appropriate comparison among cow types than total weight of
carcass fat.

Statistical analysis was performed to develop an equation consisting of live
animal measures which could be used to predict carcass fat percentage.
Prediction equations were developed for each cow type and the four equations
were then compared for differences.

Results and Discussion

The best model for predicting the percentage carcass fat included BCS of
the cow and BCS raised to various powers. These traits were used 1o develop
separate prediction equations for each cow group. The coefficients for
prediction equations developed for all cows and individual cow groups are
presented in Table 1. The cow group equations have numerical differences for
the coefficients of the variables used, but these equations were not different
from one another. The estimated carcass fat percentage for each equation over a
BCS range of 3 to 7 is shown in Figure 1. This illustration showed that
prediction of carcass fat percentage was very good for BCS in the 4 through 6.5
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Table 1. Coefficients for carcass fat percentage prediction equations developed for all cows and individual cow

groupsd,

Cow Type Intercept BCsb BCS2 BCS? BCS* R2
All cows -49.21 60.43 -25.05 427 =25 91
Hereford x

Angus 569.60 -420.34 113.40 -13.19 57 96
Brown Swiss x

Angus 9791 103.13 -38.61 6.09 =33 07
Jersey x

Angus -75.57 88.33 -35.28 5.86 -33 B8
Simmental x

Angus -329.81 335.44 -121.68 18.72 -1.03 98

8 Use prediction equation coefficients as in this example for all cows:
(4.27 x BCS3) + (-.25 x BCSY).
b BCS = Body condition score.

-49.21 +(60.43 x BCS) + (-25.05 x BCS2) +
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Figure 1. Estimation of carcass fat percentage with individual cow group
prediction equations over a body condition score range from
Jto 7.

range, which is the range in which most of the cows in the study were scored.
However, the equations do not predict very well for cows with BCS of less than
4 or greater than 6.5.

The results of this study indicate that the body condition scoring system is
an accurate method of assessing body fat content of cows of different biological
Lypes.
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EFFECT OF WEANING MANAGEMENT OF SPRING-
BORN CALVES ON CALF SALE WEIGHT AND COW
WEIGHT CHANGES

K.C. Barnes', J.W. Walker” and K.S. Lusby’

Story in Brief

Thirty-nine spring-born calves were randomly alloted by calf sex to
three treatments consisting of: 1) calves weaned on October 4 and
maintained for 22 days in drylot on a diet of bermudagrass hay and 4.1 Ibs of
concentrate; 2) calves weaned on October 25 and held overnight prior to
simulated sale; and 3) calves separated from dams at 9 am. on October 26,
the day of simulated sale. Calves were commingled for about 4 hours without
feed or water to simulate hauling and then given access to hay and water until
3 pm. at which time all calves were reweighed to simulate sale weight.
Calves weaned on October 4 and held for 22 days before simulated
marketing, tended to gain more weight than calves left with their dams on
pasture. Calves weaned and held overnight lost about 16 Ib more than calves
weighed and returned overnight with their dams. All three groups of calves
had similar weight losses when removed from feed and water for the 4-hour
period from 9 a.m. to 1 p.m. to simulate hauling to an auction barn. Calves
removed from their dams the previous evening lost a total of 36 Ib before
simulated arrival at the auction barn, Weight changes were similar when all
calves were offered feed from 1 p.m. to 3 p.m. (6, 9 and 3 Ib, respectively).
The total weight loss from the final removal from pasture to simulated sale
was -11, -27 and -15, respectively.

(Key Words: Beef Cattle, Shrink, Marketing, Weaning.)

Introduction

Cattlemen often expend much time and energy in attempts to increase
weaning weights. However, they may not know how much weight is lost due
to shrinkage during the marketing process. This is especially true for small
producers who must sell all their cattle at local auction barns. Larger

Larea Livestock Specialist ZSuperintendem, Eastern Research Station

Professor
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operations must sometimes have calves stand overnight when gathering and
sorting several pastures. In order to design management alternatives to
minimize shrinkage, cattlemen must be aware of the magnitude of weight loss
due to stress of handling during marketing. The objective of this study was to
evaluate the effects on simulated sale weight of weaning calves 21 days prior
to sale, holding calves overnight prior to sale or moving calves directly from
the cow to sale.

Materials and Methods

The study was conducted at the Eastern Research Station near
Muskogee, Oklahoma. Thirty-nine calves and their dams were randomly
alloted by calf sex to three treatments. All calves were from crossbred cows
of Hereford, Angus and Simmental breeding and mated to a single Brangus
bull. Calves were born between February 15 and April 1, 1989 and grazed
bermudagrass pastures with their dams during the summer. On October 4,
all cows and calves were weighed directly off pasture and alloted to treatment
groups. Treatments were: 1) calves weaned on October 4 and maintained
for 22 days in drylot on a diet of bermudagrass hay (10.9% CP, DM basis)
and 4.1 lb of concentrate consisting of alfalfa hay, 4.7%, corn, 54.0%,
cottonseed meal, 11.7%, and wheat, 19.6%; 2) calves weaned from cows at
330 p.m. on October 25 and held overnight prior to simulated sale with
bermudagrass hay and water available; and 3) calves separated from their
dams at 9 a.m. on October 26, the day of simulated sale. At 9 a.m. all calves
were commingled and held in light-confinement without feed or water to
simulate hauling and reweighed at 1:15 p.m, Calves were given access to hay
and water until 3:15 p.m. at which time all calves were reweighed to simulate
sale weight. Treatment 1 calves were fed their concentrate before
commingling with other calves at 9 a.m. on simulated sale day. Cows were
weighed full on October 4 and again on October 26. Calves from all three
groups were vaccinated for IBR-PI3 (modified live virus) and 7-way blackleg,
Data were analyzed with initial cow weight and calf weight as covariables.

Results and Discussion

No health problems were noted with calves during the study. Calves
that were weaned on October 4 and fed bermudagrass hay and concentrate
for 22 days before simulated marketing tended to gain more (P<.15) weight
than calves left on their dams (Table 1). Calves removed from their dams
and held overnight lost 16 Ib compared to 1 or 2 Ib loss for calves weighed
and returned to their pen or their dams (Treatments 1 and 3, respectively).
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Table 1. Weights and weight changes of calves and their dams during
three weaning and sale scenarios (least squares means).

Treatments
1 2 3
Weaned 22 Weaned day Weaned
days before before day of
sale sale sale
No. of calves 14 13 12
Calf weight Oct 4, Ib 514 530 498
Weight changes, Ib
Oct 4 - Oct 25 43 a7 33
Oct 25 - Oct 26 (9:15 a.m.) -1a -160 4
Oct 26 (9:15 - 1:15) -17 -19 -18
Oct 26 (1:15 - 3:15) b 9 3
Total (Oct 4 - sale) 31b 118 162
Cow weight Oct 4, b 1145 1211 1270
Weight changes 1o Oct 26,1b -7 -25 -7

a,b Means in the same row with different superscripts differ (P<.05).

These losses demonstrate that while first separation from the dam presents a
very stressful situation to the calf, removal for the short period required for
weighing may have little negative impact on calf weight.

It is interesting that all three groups of calves had similar weight
changes (-17, -19 and -18 Ib) when removed from feed and water for the 4-
hour period from 9:15 am. to 1:15 p.m. to simulate hauling to an auction
barn. These losses probably represent gut fill rather than tissue losses. This
means that calves removed from their dams the previous evening lost a total
of 36 Ib before simulated arrival at the auction barn. Weight changes were
similar when all calves were offered hay and water from 1:15 to 3:15 p.m. (6,
9 and 3 Ib, respectively). The total weight loss from final removal from
presale treatments %:15 am. on October 26 for Treatments 1 and 3, and 4
p-m. on October 25 for Treatment 2 to simulated sale was -11, -27 and -15,
respectively,

Cow weight losses tended to be greater for cows with calves weaned
overnight before simulated shipping. This would be expected because
grazing activity would be interrupted with these cows. For cows to be sold as
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culls, this weight loss could be economically important. Tt was surprising that
dams of calves weaned 22 days before shipment did not gain more weight
than cows nursing calves. An explanation is not apparent.

This study shows that weight losses from weaning to sale weight can be
minimized by weaning calves about three weeks prior to sale. This period in
the present study was apparently sufficient to overcome the stress of weaning
and permitted the calves to gain weight and become accustomed to eating
mixed feed. If preconditioning is not possible, this study suggests that the
time from weaning to sale weight must be minimized. At a cost of $150/ton
for the concentrate and $45/ton for hay, total feed cost for calves on
Treatment 1 was $11.46/head for 22 days. Treatment 1 calves gained 17.5 b
more than the average of Treatments 2 and 3 from October 4 to sale weight.
Therefore, the values of added weight of the preconditioned calves would
have to be at least $.65/1b to cover cost of feed.
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EFFECTS OF BODY CONDITION SCORE AT CALVING
AND POSTPARTUM NUTRITION ON PERFORMANCE OF
TWO-YEAR-OLD HEIFERS

D. Belll, R.P. WettemannZ, K.S. Lusby> and D.K. Bishop*

Story in Brief

Eighty-one Hereford and Angus x Hereford heifers were used to study the
effects of body condition score at calving and postpartum nutrition on
rebreeding rates by 90 and 120 days postpartum and weaning weights of calves.
Pregnancy rates of thin heifers were significantly less than for heifers with good
body condition (body condition score > 5). Greater postpartum energy intake
increased pregnancy rates of thin heifers by 120 days postpartum. However,
postpartum nutrition did not affect pregnancy rates of heifers that calved in good
condition. Calf weaning weights were influenced by BCS at calving for the
Hereford heifers but did not for the Angus x Hereford heifers,

{Key Words: Body Condition Score, Heifer, Nutrition, Reproduction.)

Introduction

The period from parturition to conception is a very demanding time in a
heifer’s life. She is still growing, has just calved for the first time, is nursing a
calf, and is expected to rebreed. Heifers must become pregnant and wean a
heavy calf to be profitable. The purpose of this study was to evaluate the effects
of body condition score (BCS) at calving and postpartum nutrition on
rebreeding and growth of the calf.

Materials and Methods

Eighty-one Hereford and Angus x Hereford heifers that calved as two-
year-olds during February and March of 1985 and 1986 were used in this study.
In November, before calving, heifers were blocked based on breed and BCS (1 =
emaciated, 9 = obese) and were divided into two groups o either lose or gain
weight until calving. At calving, each heifer was randomly assigned to one of

1Student zRe.gmts Professor SProfessor 4Graduate Student
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two nutrition groups; either to gain or maintain weight for 69 days postpartum.
Body weight, BCS, and calf weight were measured at 2-week intervals. For the
purpose of this smdy, heifers were divided into two groups; those with a BCS <
5 at calving and those with a BCS = 5.

Results and Discussion

Body weights and BCS of the heifers during the first 12 weeks postpartum
are depicted in Figures 1 and 2, respectively. The greatest increase in weight
was for heifers calving with a BCS < 5 and assigned to the diet to gain weight.
Heifers on the gain teatment gained about 100 Ib after calving. The
percentages of heifers that become pregnant by 90 days postpartum are depicted
in Figure 3. The differcnce in pregnancy rates at 90 days between heifers on
maintain or gain diets that calved on BCS > 5.0 (35% vs 53%) was not
significant (P>.20). Nor was there a difference in pregnancy raie between
maintain and gain groups thal calved with a BCS < 5.0 (7% vs 18%). There
was, however, a significant difference (P<.02) between pregnancy rates of
heifers fed to gain weight which calved in BCS = 5.0 and heifers on the gain
diet that calved with a BCS < 5.0. Similarly, heifers on the maintain diet which
calved with a BCS > 5 had a greater pregnancy rate than those that calved with a
BCS < 5 (P<.07).
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Figure 1. Postpartum weight of heifers with a body condition = 5 or < 5 at
calving and fed to gain or maintain weight,
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Figure 2. Postpartum body condition scores of heifers with a body

PERCENT REBRED
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condition > 5 or < § at calving and fed to gain or maintain weight.
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BCS AND NUTRITION GROUP

BCS<S MAIN

Figure 3. Percentage of heifers pregnant by 90 days after calving, when

heifers calved with a BCS = 5 or < 5 and were fed to gain or
maintain weight. Bars with different letters (a,b,c) differ (P<.05).
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At 120 days postpartum (Figure 4) the rebreeding performance was similar

I i
for heifers that calved with a BCS > $ and were fed to maintain or gain weight
(91 vs 949%), respectively. However there were significantly more pregnant
heifers in the group that calved with a BCS < 5.0 (66%) and gained weight
compared to the heifers that calved with a BCS < 5.0 (36%) and maintained
weight. These resulis indicate that feeding greater amounts of energy after
calving can improve conception rate or shorten the interval from calving to
conception in thin heifers, but it will not compensate entirely for the heifer's
poor condition at calving. Furthermore, there does not appear to be an
advantage to feeding greater amounts of energy to heifers in good condition at
calving, if they are allowed 120 days afier calving to rebreed. Finally, there is a
definite advantage o calving heifers earlier than the cow herd even if they are in
good condition and well fed. This will allow the heifers to rebreed and calve
with the cow herd the subsequent year,

The 69-day postpartum feeding period did not have a significant effect on
weaning weight of calves. However, there was a significant breed x BCS at
calving interaction on weaning weight. Weaning weights of calves from
Hereford heifers, which calved in BCS < 5.0, were significantly less than for
Hereford heifers calving with a BCS 2 5, or for Angus x Hereford heifers
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104
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BCS<S MAIN BCS<S GAIN BLCS>5 MAIN BCS>5 GAIN
BCS AND NUTRITION GROUP

Figure 4. Percentage of heifers pregnant by 120 days after calving, when
heifers calved with a BCS = 5 or < 5 and were fed to gain or
maintain weight. Bars with different letters (a,b,c) differ (P<.05).
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calving with a BCS < 5 or > 5. The weaning weights of calves from Angus x
Hereford heifers were not affected by BCS at calving,.

These results suggest that heifers should calve with a BCS > 5 w have a
majority of heifers pregnant by 120 days postpartum. A greater BCS at calving,
and gaining weight after calving, is associated with more pregnant heifers by 90
days postpartum. Previous research reports on these heifers have demonstrated
that a BCS of 6 at calving does not increase calving difficulty.
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SUBSTITUTION OF CORN GLUTEN MEAL FOR
SOYBEAN MEAL IN RANGE SUPPLEMENTS
ON INTAKE AND UTILIZATION OF LOW
QUALITY NATIVE GRASS HAY
BY BEEF STEERS

C.A. Hibberd! and S.K. Martin?

Story in Brief

Five supplements containing blends of soybean meal and com gluten meal
were fed to cannulated (rumen, duodenum, ileum) beef steers to determine the
effect of substituting ruminal escape protein for rominal degradable protein on
intake and utilization of low quality native grass hay (5.1% CP, 74.6% NDF).
Supplements were formulated to supply 1.0 1b of supplemental crude protein in
proportions of 100:0, 75:25, 50:50, 25:75 and 0:100 soybean meal:com gluten
meal on a protein basis. Hay organic matter intake decreased linearly from 25.3
Ibfday for steers receiving 100% soybean meal to 21.7 lb/day for steers
receiving 100% comn gluten meal. Corn gluten meal supplementation decreased
organic matter flow to the duodenum, ileum and feces although organic matter
digestibility at these sites was not altered. Digestible organic matter intake
decreased linearly with increased proportions of com gluten meal in the
supplement. Duodenal nonammaonia nitrogen flow peaked with 25% corn gluten
meal but declined with further substitutions. Mean ruminal ammonia
concentrations decreased from 1.08 o .26 mg/dl and hay disappearance from
nylon bags decreased from 42.9 to 34.6% as supplemental corn gluten meal
increased. This study suggests that the substitution of corn gluten meal for
soybean meal in range supplements supplying 1.0 Ib of supplemental protein
decreases intake and utilization of hay and the flow of nitrogen to the small
intesting.  Consequently, ruminal escape protein should be added w range
supplements only after ruminal degradable protein requirements have been met.

(Key Words: Beef Steers, Grass Hay, Soybean Meal, Corn Gluten Meal, Intake,
Site of Digestion.)

1 Associate Professor QGraduale Student
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Introduction

Beef cattle placed on dormant native grass pastures during the winter must
receive supplemental protein to maintain performance. Traditionally, protein
supplements are composed of soybean meal or cotionseed meal. These feeds
are classified as ruminal degradable protein sources because most of their
protein is degraded by microbial fermentation in the rumen. The major role of
these protein sources is to supply ruminal ammonia o stimulate microbial
activity to improve forage utilization and supply microbial protein for the cattle.

When beef cows are lactating, ruminal bacteria may not be capable of
synthesizing enough protein to satisfy the protein requirement of the cow (NRC,
1985). Under these circumstances, protein spurces that escape ruminal
degradation can be used to supply additional protein to the small intestine.
Recent evidence suggesis that the use of escape protein in range supplements for
lactating beef cows may improve cattle performance (Hibberd et al., 1988).

Because adequate ruminal ammonia concentrations are essential for forage
utilization, feeding excess ruminal escape protein could limit ruminal ammaonia
concentrations and subsequent microbial activity, The level of supplemental
ruminal escape protein that elicits this response is unknown. Consequently, the
objective of this study was to evaluate the effect of substituting a ruminal escape
protein source (corn gluten meal) for a ruminal degradable protein source
{soybean meal) on intake and utilization of low quality native grass hay by
malure beef steers.

Materials and Methods

Five mature Hereford sieers (avg. weight 1,334 1b) were individually
penned and fed coarsely chopped (2-inch) native grass hay (5.1% CP, 74.6%
NDF). Steers were fitted with a ruminal cannulae and T-type cannulae in the
proximal duodenum and terminal ileum. Five supplements were formulated 1o
supply differing ratios of ruminal degradable 10 ruminal escape protein (Table
1). Com gluten meal was substituted for soybean meal on a protein basis so that
the proportion of supplemental protein from corn gluten meal increased linearly
(0, 25, 50, 75 or 100% comn gluten meal protein). Minerals were added 0
supply adequate levels of calcium, phosphorus and salt, Sulfur was added to
maintain a 12:1 supplemental nitrogen:sulfur ratio. Supplements were fed once
daily (8:00 am.) and fresh hay was offered immediaiely afier supplement
consumption.

Treatments (supplements) were applied in a 5 x 5 Latin square design.
Five 14-day periods consisted of eight days of adaptation and six days of
sampling. Hay intake was measured on days 9 through 12. Duodenal, ileal and
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Table 1. Composition and nutrient supply of supplements fed to beefl
steers consuming low quality native grass hay.

Supplemental protein blend®
Soybean meal, % 100 5 50 25 0
Corn gluten meal, % 0 25 50 75 100
Supplement composition, % (DM basis)
Soybean meal 91.44 72,73 51.78 21.72
Com gluten meal 18.18 38.58 61.96 88.89
Mineral mix? 8.56 9.09 0.64 10.33 11.11
Nutrient supply, Ib/day
Feeding rate? 222 209 197 1.84 1.71
Crude protein® 1.01 97 96 92 82
Bypass protein® 28 34 A0 A4 A7
TDN® B4 85 86 .88 .89

4 Mineral mix contained 61.34% dicalcium phosphate, 29.21% trace
mineralized salt, 8.28% sodium sulfate and 1.17% vitamin A premix
(30,000 IU/g).

Actual intake.
€ Estimated intake.

fecal samples were collected six times during days 10 through 12 to represent
every 4 h of a 24-h day. Digesta samples were composited by animal and
freeze-dried. Digesta, hay and hay refusals were ground through a 1-mm screen
prior 1o laboratory analysis., All samples were analyzed for dry matter, ash and
acid insoluble ash. Acid insoluble ash was used as a digesta marker to calculate
digesta flow and disappearance through the digestive tract.

Nylon bags containing ground hay were placed in the rumen of each steer
on day 11 and incubated for 24 h to measure rate of hay disappearance.
Ruminal samples were collected at 0, 1, 2, 3, 4, 5, 6, 9, 12 and 24 h
postsupplementation on day 13. Ruminal samples were strained, acidified and
frozen. Ruminal ammonia concentrations were determined at a later date.

Data were subjected to least squares analysis with the effects of period,
animal and treatment included in the model. Orthogonal polynomials were used
to evaluate linear, quadratic and cubic responses (o the (treaimenits
(supplements).
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Results and Discussion

Although supplements were formulated to supply equal quantities of crude
protein/day, actual crude protein intake decreased with added corn gluten meal
(Table 1). The substitution of com gluten meal for soybean meal in the
supplement decreased hay organic matter (OM) intake linearly (P<.002, Table
2). Although total ract OM digestibility appeared to decrease, the response was
not significant (P=.60). Com gluien meal supplementation decreased OM flow
Because total OM  intake
decreased in a similar fashion, OM digestibilities at the duodenum and ileum
were not affected. Digestible OM intake, however, decreased (linear, P<.001)

to the duodenum (P<.) and ileum (P<.10).

Table 2. Effect of supplemental protein source on organic matter (OM)
intake and digestion by beef steers fed low quality native grass

hay.

Supplemental protein blend

Soybean meal, % 100 75 50 25 0
Com gluien meal, % 0 25 50 75 100 SE
Intake, Ib/day
Hay OM? 253 248 231 233 217 T2
Total OM2 273 266 248 249 232 a2
Digestible OM2 142 137 123 128 119 A0
Duodenal
OM flow, Ib/day@ 147 152 142 137 131 67
OM digestibility, % 45.1 428 422 448 434 159
Tleal
OM flow, Ib/day® 133 129 131 122 118 68
OM digestibility, % 514 514 464 507 492 205
Total tract
OM flow, Ib/day? BL.-B% 20 321 .38 62
OM digestibility, % 521 S14 514 513 S08 158
Small intestine digestibility
OM, % of entering 100 151 73 102 99 365
Large intestine digestibility
OM, % of entering 1.1 -2 1.3 1.1 34 37

4 Significant linear effect (P<.05).
b Significant linear effect (P<.10).
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as the proportion of supplemental com gluten meal increased. Digestible OM
intake is reflective of energy intake suggesting that the use of corn gluten meal
as a supplemental protein source decrcased total encrgy intake under the
conditions of this study.

Total nirogen intake decrcased linearly (P<.03) as the proportion of
supplemental corn gluten meal increased (Table 3). Duodenal nonammonia
nitrogen (NAN) flow peaked (quadratic, P=.06) with 25% corn gluten meal and
declined with additional corn gluten meal. Duodenal NAN flow was positively
correlated with nitrogen intake (r=.80). In contrast, duodenal NAN flow was
negatively correlaied with bypass protein intake (r=-.68). Because duodenal
nitrogen flow was not partitioned, the effect of bypass protein intake on
nonmicrobial nitrogen flow to the duodenum is unknown. If microbial growth
was limited by inadequate ruminal degradable protein, microbial protein flow o
the doodenum could have been decreased. Total wact NAN digestibility
decreased (linear, P<(05) with added com gluien meal. A portion of this
response may be due to decreased corn gluten meal protein digestibility.
Decreased protein intake with added corn gluten meal would also be expected to
decrease apparent protein digestibility because of the contribution of metabolic
fecal nitrogen.

Mean ruminal ammonia concentrations decreased linearly (P<.003) as comn
gluten meal was substituted for soybean meal (Table 3). Ruminal ammonia
concentrations peaked at 2 h postsupplementation when 100% soybean meal
was fed (Figure 1). Maximom ruminal ammonia concentrations occurred later

Table 3. Effect of supplemental protein source on nitrogen utilization,
ruminal ammonia concentrations and nylon bag disappearance in
beef steers fed low quality native grass hay,

Supplemental protein blend

Soybean meal, % 100 75 50 25 0

Corn gluten meal, % 0 25 50 75 10 SE
Total N intake, Ib/dP 3 '3 32 31N oS
Duod NAN? flow, Ib/d® 39 A2 A0 37 A5 016
Fecal NAN flow, Ib/d 20 20 20 20 J9 010
Total NAN dig, gb 426 38.1 359 354 346 216
Ruminal ammonia, mg,i'dlb 1.08 .69 63 41 26 162

Nylon bag DM disappearance, %P 429 372 361 365 346 188

4 NAN = Non-ammonia nitrogen.
b Significant linear effect (P<.05).
€ Significant quadratic effect (P=.06).
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Ruminal Ammonia
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Figure 1. Effect of supplemental protein source on diurnal variation in
ruminal ammonia concentrations in beef steers fed low quality
native grass hay. Soybean meal was replaced by a proportion of
corn gluten meal (CGM) to supply 1.0 Ib supplemental crude
protein.

(3 h postsupplementation) when the supplement contained 25 or 50% comn
gluten meal. Ruminal ammonia concentrations remained below .4 mg/dl for 19
h of the 24-h sampling period when corn gluten meal comprised 25% or more of
the supplement. The ruminal protein degradability of corn gluten meal is 35%
compared to 72% for soybean meal (NRC, 1985). Inadequate ruminal ammonia
concentrations may have limited ruminal microbial activity resulting in reduced
digestibility. Decreased disappearance of dry matter (linear, P<.01) from nylon
bags suspended in the rumen with increased comn gluten meal supports this
theory.

Based on the results of previous research (Hibberd et al., 1988), there may
be some benefit from adding ruminal escape protein feeds such as corn gluten
meal or blood meal to range supplements for lactating beef cows. This study
suggests that ruminal escape protein should not be substituted for ruminal
degradable protein sources such as soybean meal without considering the supply
of ruminal ammonia. In this stdy, inadequate ruminal degradable protein

1990 Animal Science Research Report 33



appeared to decrcase forage utilization and the flow of nitrogen to the small
intestine. Further research is needed to establish the level of ruminal degradable
protein required to satisfy ruminal ammonia requirements for optimum forage
digestion. Once ruminal ammonia requirements have been satisfied, the
addition of ruminal escape protein to range supplements may be warranted.
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REPRODUCTIVE PERFORMANCE OF FIRST CALF
HEIFERS SUPPLEMENTED WITH AMINO ACID
CHELATE MINERALS

JI.R. Kmpp]

Story in Brief

Forty 2- and 3-year-old heifers nursing their first calves were utilized to
determine the response to a mincral supplementation program of amino acid
chelates of copper, zinc, magnesium, manganese and potassium relative to
inorganic sources. Measuremenis included estrus activity as determined by
standing heat, first service artificial insemination conceptlion rate, conception
rate at the end of the breeding season, days from calving o conception of
second calf and weaning weight of first calves. At the start of the trial
(approximately 45 days post-calving), the cow-calf pairs were randomly
assigned to a mineral supplementation program by breed, calving date and body
condition score to minimize differences among treatments. Estrus was
synchronized to facilitate artificial insemination 70 days post-calving. Three
females were removed from the trial due to matters unrelated to the swmdy.
Fourteen of the 18 females receiving amino acid-mineral chelates were observed
in standing heat within 72 hours of removal of the synchronizing agent implant
and 10 of 14 seuled on first anificial insemination. Only 8 of 19 females
receiving inorganic minerals were observed in standing heat after implant
removal and two setled on first service. Sixteen of 18 chelate-supplemented
females and 17 of 19 inorganic supplemented females conceived during the 60-
day breeding season; however, the inorganic-supplemented females conceived
an average of 19 days later than the chelate-supplemented females.

(Key Words: Cattle, Reproduction, Estrus, Minerals.)

Introduction

The Oklahoma State University Beef Cattle Center herd currently consists
of over 230 head of producing females of six different breeds - Angus, Polled
Hereford, Hormed Hereford, Brangus, Limousin and Simmental. Prior to 1986,
despite feeding protein and energy levels in excess of 1984 NRC requirements,

I Professor
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fertility as measured by percentage of females pregnant 90 days after breeding
season was relatively low (less than 755%),

An intense investigation was initiated in 1986 to identify the reason for the
fertility problems. Soil samples (Table 1), forage samples (Table 2) and feed
grains were analyzed for nutrient composition, especially mineral analyses.
Initial blood serum analyses are shown in Table 3. Low levels of calcium,
phosphorus, magnesium, selenium, copper and zinc were noted. Liver copper
levels of a Hereford cow slaughtered was 8.4 ppm (normal > 40 ppm). An
Angus calf which died shortly after birth had a liver copper level of 62 ppm
(normal > 300 ppm). One of the first clinical symptoms in a copper deficient
cow herd is achromotrichia (loss of hair color). Angus cattle typically will
exhibit brown pigmentation rather than a black color particularly around the
eyes, lips of the ears and over the top, especially behind the shoulders, This
condition was prevalent in the Angus herd. In addition, feet and leg problems,
reduced weaning weights and general growth and respiratory edema were noted.
A mineral mix of 66% dicalcium phosphate, 29% trace mineralized salt and 5%
cottonseed meal appeared to improve visually indicated traits, This trace
mineral salt contained salt, manganous oxide, iron oxide, ferrous carbonate,
copper oxide, ethylenediamine dihydroiodide, zinc oxide, cobalt carbonate and
technical white mineral oil. The guaranteed analysis of the trace mineral salt is
shown in Table 4.

As a direct result of preliminary findings and a desire to increase the levels
of trace minerals, all animals in the herd were placed on a free choice mineral
supplementation program consisting of Bluebonnet Tech-Master mineral in a
50:50 mixture with salt. This Tech-Master mineral contains major minerals,

Table 1. Soil mineral composition.

Iem ppm
Phosphorus 3.1
Potassium 141.7
Magnesium 3471
Calcium 923.0
Sulfur 9.5
Zinc 1.6
Manganese 14.3
Iron 60.9
Copper 1.8
Boron .5
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Table 2. Forage mineral composition,

Item Analysis
Phosphorus, % 08
Potassium, % 1.06
Magnesium, % 10
Calcium, % 38
Sodium, % 02
Iron, ppm 122
Aluminum, ppm 103
Manganese, ppm 52
Boron, ppm 14
Copper, ppm 5
Zinc, ppm 21

Table 3. Imitial blood serum analyses.

Mineral Level Normal range
Calcium, mg/dl 6.6 9 - 12
FPhosphorus, mg/d] 34 45 - 7
Magnesium, mg/dl 1.4 2= 45
Potassium, mg/dl 19.4 15 - 23
Selenium, ppm 047 L7 mypad
Copper, ppm 217 g - 10
Zinc, ppm 813 1.5 - 1.8
Iron, ppm 1.317 9 - 25
Manganese, ppm 039 01 - 03

inorganic trace minerals, Albion's patented protein chelated trace minerals plus
vitamins A, D3 and E (Table 5). A 3-oz intake of this mineral salt supplement
should supply 63 mg of copper.

Subsequent blood serum analysis suggested that the trace mineral
supplementation program had increased blood serum copper levels. All tested
animals had an average blood serum copper level of .8 ppm copper, well within
the normal range and a 4-fold increase from the first analysis (Table 3).

The objective of this study was to investigate the effectiveness of free
choice supplementation of a combination of chelated and inorganic trace
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Table 4. Inorganic trace mineral sali composition.

Ttem Content

Salt 92-97%
Manganese =25%
Iron >.20%
Copper =.033%
Todine = 007%
Zinc = 05%
Cobalt >.0025%

Table 5. Mineral and vitamin composition of Bluebonnet Tech-
master mineral,

Component Content
Calcium 899
Phosphorus >B.0%
Potassium =3.0%
Magnesium =4.75%
Zinc > 7%
Manganese > 3%
Copper > 2%
Cobalt = 0025%
Todine > 001%
Selenium 0025
Vitamin A =280,000IU/b
Vitamin Dy =59,000IU/b
Yitamin E =4001UAb

minerals in enhancing bovine reproductive performance and calf weaning
weights.
Material and Methods

Forty 2- and 3-year-old first calf heifers located at the OSU Purcbred Beef
Center Range were utilized in the study. Five different breeds were represented:
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Angus (15), Hommed Herefords (12), Polled Herefords (5), Brangus (5) and
Simmental (3). All females calved between January 31, 1988 and March 5,
1988. In addition, all females utilized in the siudy had free access o a 50%
salt:50% Tech-Master mineral supplement consisting of Albion amino acid
chelates, inorganic trace minerals, major minerals plus Vitamin A, D3 and E
(Table 5) for one year prior to the start of the study.

Prior to the trial, all females were maintained on dormant Old World
Bluestem pasture and supplemented with 20 Ib of mature native range grass hay
(6% CP, 45% TDN) and 5 1b of 20% CP range protein supplement per head
daily plus free access to the 50% salt:50% Tech-Master mineral supplement.
The base diet contained 31 ppm zinc, 81 ppm manganese, 5.6 ppm copper and
2.3 ppm molybdenum. The copper:molybdenum and zinc:copper ratios were
2.4 and 5.6, respectively.

A schematic diagram of the trial is presented in Figure 1. On April 4 (start
of the trial), the cow-calf pairs were assigned randomly to one of two mineral
supplementation programs by breed, calving date and body condition score to
minimize the differences among treatments. In addition, the free choice 50%
salt:50% Tech-Master mineral supplement consisting of Albion amino acid
chelates, inorganic trace minerals, major minerals plus Vitamins A, D3 and E
was removed from the pasture and replaced with a mineral supplement
containing 66% dicalcium phosphate, 29% salt and 5% cottonseed meal.

A 90 acre Old World Bluestem pasture was split into two 45 acre pastures
by electric fence. All females remained on the base nutritional program (Old
World Bluestem pasture, 20 b of native grass hay, 5 Ib of a 20% CP range
supplement). The mineral treatments consisted of amino acid chelates (copper,
zinc, manganese, magnesium and potassium) vs inorganic trace minerals

April &4 April 18 April 27 June 17
Blooa Blooa Sample #2
‘Smm # SMB Implant Removal SMB Blood Sampie #?
i L Breeder Pac J i
April 16 AprilT 30

1 1b. Supplemenc
75 days

Figure 1. Schematic design of trial, SMB is Synchro-Mate B.
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(copper sulfale, zinc sulfate, manganese oxide, magnesium oxide and potassium
chloride} to supply identical levels of copper, zinc, magnesium, manganese and
potassium. The mineral mixes were incorporated into a 20% CP range pelleted
supplement fortified with 14,687 IU Vitamin A/lb, 3,125 IU Vitamin D4/lb, 150
IU Vitamin Eflb and 2.5 mg Selenium/lb. The total mineral analyses of both
treatment diets are presented in Table 6. Both treatment supplements were fed
at the rate of 1 Ib per day to supply 178 mg copper, 275 mg manganese, 563 mg
zing, 1,352 mg magnesium and 823 mg potassium. Including the basal
nutritional program, the diets were formulated to supply a total of 18 ppm
copper, 71 ppm zinc and 8% ppm manganese. The supplemental native prass
hay and 5 Ib of 20% CP range supplement were discontinued on April 30
(Figure 1). The 1 Ib per head daily treatment supplements were fed until June
15, 1988,

An Albion Breeder Pac was utilized 14 days prior to breeding at the level
of 2 oz per head per day in 1 Ib ground corn. The amino acid chelated group
received the standard Albion Breeder Pac formula which contains 5.5% Mg,

3.8% K, 400,00 IU Vitamin A/lb, 85,000 IU Vitamin DyIb, 570 IU Vitamin Eflb
as well as 21 mg copper, 44 mg manganese and 110 mg zinc per oz in an amino
acid chelate form. The inorganic trace mineral group received a similar Breeder
Pac except the copper, manganese, zinc, magnesium and potassium amino acid
chelates were replaced by inorganic sources (Table 6).

The Breeder Pac was supplied 1o treatment groups from April 17 to April
30. On April 17, all females were injected with 2 ml of Synchro-Mate B
Injectable (MNorgestomet plus estradiol valerate) and implanted with the
Synchro-mate B implant (Norgestomet). The implant was removed on April 27
(Day 10). Females were observed four times daily for signs of estrus starting on
April 28. Females exhibiting estrus were artificially inseminated approximately
12 h after observed heat. Actual conception and days post calving to conception
were determined by actual calving date the following spring.

Data were analyzed by least squares analysis of variance with breed of
female, reatment and appropriate 2-way interaction in the model.

Results and Discussion

Two females receiving the amino acid chelated supplement were removed
from the study, one due to lameness and one because the Synero-Mate B
implant fell out. One female receiving the inorganic mineral supplement was
removed after her calf died.

The results of estrous activity, first service artificial insemination (AT}
conception rate, breeding season conception rate, days post calving to
conception and 205-day weaning weight of first calves are presented in Table 7,
The amino acid chelate supplemented cows exhibited more standing heats and
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Table 6. Treatment group levels (mg) of copper, manganese, zinc, magnesium and potassium,

1 1b. 20%
Supplement Breeder Pac supplement

Chelated Inorganic Chelated Inorganic Chelated Inorganic
Cu S04 — 178 mg —_— 48 mg o 226 mg
Cu Chelate 154 mg 24 mg 45 mg 3mg 199 mg 27 mg
MnO — 275 mg —_— B0 mg _— 355 mg
Mn Chelate 231 mg 44 mg 65 mg 15mg 296 mg 59 mg
ZnS04 —_ 563 mg —_— 258 mg —_ 821 mg
Zn Chelate 466 mg 97 mg 233 mg 25 mg 699 mg 122 mg
MgO —_— 1352 mg _ 3660 mg — 5012 mg
Mg Chelate 142 mg 1210 mg 368 mg 3292 mg 510 mg 4502 mg
KCl —_— 823 mg _— 2452 mg —_— 3275 mg
K Chelate 142 mg 681 mg 368 mg 2084 mg 510 mg 2765 mg




Table 7. Estrous activity, first service conception rate, breeding season
conception rate, days post calving to conception and 205-day
adjusted weaning weights.

Mineral supplements
Item Chelates Inorganic
Females, total 18 19
Females, exhibiting estrus 14 B
Females exhibiting estrus, % 77.82 42.1P
Females, first service conception 10 i
Females exhibiting estrus that
conceived on first services, % 7148 25,00
Total females conceiving on
first service, % 55.68 10.50
Females conceiving during breeding
Season 16 17
Days post calving to conception 86 105
Body condition score 5.0 53
Weaning weight (205 day), Ib 575¢ 527d

4,b Means in the same row with different superscripis differ (P<.05).
¢.d Means in the same row with different superseripts differ (P<.01).

had a greater percentage of females conceiving on first service than the
inorganic mineral supplemented cows. Fourteen of the 18 amino acid chelale
supplemented cows exhibited a standing heat after removal of the Syncro-Mate
B implant. Of the 14 females that cycled, 10 conceived on first AI service, The
reproductive performance of the females receiving the inorganic trace mineral
supplement was poorer (P<.05). Only 8 of the 19 females receiving inorganic
trace minerals cycled after removal of the Synchro-Maie B implant. In addition,
only two of those eight conceived. Therefore, 55.6% of the amino acid chelate
supplemented cows conceived compared with 10.5% of the inorganic trace
mineral supplemented females on first service (P<.03).

Addition of increased trace mineral supplementation to all females
improved reproductive performance during the breeding season. Only two
females in each treatment group failed to conceive during the 60-day breeding
season. The supplementation trial started approximately 45 days post calving,
the first Al service was 70 days post calving and the last possible Al breeding
date was 130 days post calving. The average days post calving to aciual
conception was 86 days for the chelate supplemented females as compared to
105 days for the inorganic mineral supplemented females,
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The females first calf weaning weights were adjusted for age in days to a
205-day equivalent. No age of dam corrections were made since all females
were nursing their first calf. The amino acid chelate supplemented females
weaned 47 Ib more calf than the inorganic supplemented females (P<.01). The
reason for the magnitude of this difference is not apparent. A large breed effect
(P<.01) was noted for weaning weight.

The results of this trial indicate early breeding season estrus activity and
conception rate may be improved by the addition of amino acid chelated
minerals to a mineral program; however, total breeding season conception rate
was not improved over addition of inorganic traced minerals at higher levels
than commonly found in commercial mineral mixes. Though the number of
females were limited, the differences in early reproductive performance were
large. Previous indications of trace mineral deficiencies were noted and may
account for the reduced reproductive performance early in the breeding season.
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EFFECTS OF LACTATIONAL STATUS ON FORAGE
INTAKE, DIGESTIBILITY AND PARTICULATE PASSAGE
RATE OF BEEF COWS SUPPLEMENTED WITH SOYBEAN
MEAL, WHEAT MIDDL;[Ei AND CORN/SOYBEAN

K.H. Ovenelll, K.S. Lusby?, G.W. Horn®

and R.W. McNe

Story in Brief

Sixteen mature lactating and 16 early pregnant Hereford and Angus x
Hercford beef cows were used to determine effects of different supplements
and lactational status on forage intake, digestibility and particulate passage
rate. Supplement treatments were: control or equal daily amounts of protein
from soybean meal, wheat middlings or a blend of corn/soybean meal. Cows
fed soybean meal consumed more hay dry matter and had greater hay
digestibility than cows on all other treatments. Mean hay intake (pounds
hay/pound body weight) was 1.93, 2.16, 1.91 and 1.88% while hay dry matter
digestibility was 52.2, 60.7, 55.2 and 52.7% for control, soybean meal, wheat
middlings and corn/soybean meal supplements, respectively. FPassage rate
was 3.18, 3.38, 3.68 and 3.72% per hour for the same treatments. Lactating
cows consumed more hay dry matter (2.11 versus 1.86 pounds hay/pound
body weight) than nonlactating cows but hay dry matter digestibility (54.9
versus 53.59) and particulate passage rate (3.46 versus 3.62% per hour) were
not affected by lactational status. Mo interaction was observed between
lactational status and supplement type for hay dry matter intake, digestibility
or particulate passage rate. There appears to be no effect of physiclogical
status on utilization of protein or energy supplements when nonlactating
cows are nonpregnant or in early gestation.

(Key Words: Cows, Lactation, Wheat Middlings, Supplementation, Forage
Intake.)
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Introduction

Wheat middlings (WM) are a by-product of the flour milling industry
made up of fine particles of wheat bran, wheat shorts, wheat germ, wheat
flour and some of the offal from the tail of the mill. Wheat middlings contain
approximately 16% crude protein (CP) and a maximum of 9.5% fiber
(AAFCO, 1987). In studies with pregnant, nonlactating spring calving cows,
Lusby and Wettemann (1988b) and Cox et al. (1989) found significant
increases in weight gains from November to calving when WM were fed at
isonitrogenous levels to soybean meal (SEM). After calving however, cow
weight changes were similar for SBM and WM. When the same supplements
were fed throughout the winter to lactating, fall calving cows (Lusby and
Wettemann, 1988a; Ovenell et al., 1989) weight changes were similar for
SBM- and WM-supplemented cows, in agreement with results from spring
calving cows following parturition, These studies suggest that weight change
responses for protein and energy supplements may differ with lactational
status. Resulls from numerous studies indicate that moderate protein, high
fiber energy sources have more favorable effects on forage intake and
digestibility than energy supplements. The objective of this study was- to
compare effects of SBM, WM and corn/SBM supplements on forage intake,
digestibility and particulate passage rate in lactating and nonlactating cows.

Materials and Methods

Sixteen lactating and 16 nonlactating early pregnant Hereford and
Hereford x Angus cows were individually fed prairie hay plus supplement for
three 10-day periods for a total of 24 observations on each of four treatments.
In period one, cows were randomly allotted within breed, age, body weight
and condition and pregnancy status to four treatment groups. In periods two
and three, cows were realloted by the above criteria plus previous treatment,
so that each cow was on three of the four treatments. Treatments were
control (no supplement), SBM, WM and corn/SBM.  Supplement
composition, amount fed and chemical composition of supplements are
presented in Tables 1 and 2. Supplements were fed once daily and provided
equal daily amounts of supplemental CP. A 50:50 mixture of salt and
dicalcium phosphate was provided free choice to all cows. Cows were housed
individually with ad libitum access to prairie hay for 6 h/day.

Voluntary intake of hay was measured directly for 10 days following a 7-
day adaptation to supplements. Fecal output was estimated using chromic
oxide (Cr at .02 Ib/day) as an indigestible marker. Chromic oxide was mixed
with ground corn at a concentration of .02 Ib per .25 Ib of corn and fed with
the supplements (.5 Ib WM to control cows) once daily from day 1 through
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Table 1. Supplement composition and amounts fed (DM basis).

————————

Control Soybean Wheat  Corn/
(no supp.) meal middlings soybean meal

Ingredients, %:
Soybean meal 90.8 219
Wheat middlings 982
Corn, ground 76.3
Dicalcium phosphate 7.7 1.8
Limestone 1.7
Potassium chloride 15
Amount fed, Ib/day? 3.0 75 75
Mutrients supplied per dayb
CP from supp., Ib 0 1.2 12 1.2
ME, Mcal/day® 17.0 26.0 273 26.2
ME, Mcal/lb BWY 16 2.5 26 25
TDN, b (-:xpmed}:? 103 13.7 14.8 15.9
TDN, Ib (observed) 103 158 16.6 159
2 As-fed basis.

b Hay included in all calculations.
¢ ME = 82(DDMI * 2 Mcal/Ib). ME = metabolizable energy; DDMI
= daily dry matter intake.
Total ME /constant BW (1034 1b).
© Total Digestible Nutrients (TDN). NRC, 1984,
f Total ME/1.645. NRC, 1984.

Table 2. Chemical composition (% of DM) of supplements and prairie hay.

Item® Hay Soybean  Wheat Corn/
meal middlings soybean meal
Dry matter 93.5 922 90.1 90.8
Ash - 15.5 712 4.8
Crude protein 49 433 173 17.3
Neutral detergent fiber 77,6 10.2 38.7 43.6
Acid detergent fiber 46.6 81 8.0 4.7
Starch - 0 13.1 29.6
Crude fiber - 5.2 L7 32
2 Actual chemical analyses.
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day 13 of each period. Fecal grab samples were obtained at 8 a.m. and 4 p.m.
from day 10 to day 14, composited and used to estimate digestibility.
Samples were obtained at 24, 36, 48, 60, 72 and 96 h after terminating Cr
dosing to determine particulate passage rate based on the decline in Cr
concentration of fecal DM. Total feces were collected from Hereford and
Angus x Hereford steers fed prairie hay (ad libitum) and 3 Ib WM (five
steers in periods one and two and four in period three) to determine marker
recovery. Feces were obtained during the same time cows were being
sampled.

Hay and supplement samples were analyzed for CP, ncutral detergent
fiber and acid detergent fiber. Fecal Cr concentrations were determined by
atomic absorption spectrophotometry. Fecal output was calculated from Cr
concentration and was corrected for Cr recovery which averaged 90.0, 953
and 92.3% for periods one, two and three, respectively. Particulate passage
rate was estimated by regressing the natural logarithm of fecal Cr
concentration against time following withdrawal of Cr from the diet.

Data were analyzed by least squares analysis of variance with a model
that included treatment, cow (within lactational status), period, lactational
status and a lactational status by treatment interaction. Since there was no
interaction, the model was modified to analyze differences between
treatments and included cow, period and treatment. Data were pooled
across periods for analysis as there was no interaction. between period and
treatment or lactational status. The least significant difference technique was
used to determine differences in means (P <.03).

Results and Discussion

Intake, digestibility, particulate passage rate and fecal output
measurements are shown in Table 3. Soybean meal supplementation
increased (P <.001) both hay DM intake and digestibility (P<.01) compared
with other supplements. Supplementation increased (P <.001) total diet DM
digestibility (supplement + hay) but no differences between supplements
were noted. Fleck et al. (1988) reported that hay DM intake and digestibility
were higher for SBM than corn gluten feed supplements. When low-quality
forages are supplemented with a high-protein, oilseed meal-based
supplement, forage intake and utilization usually increases.

Hay DM intake and DM digestibility tended to be greater for WM than
corn/SBM, possibly because of the lower starch content of WM. The
supplements used in this study contained 29.6, 13.1 and 0% starch for
corn/SBM, WM and SBM, respectively. High levels of starch generally
decrease forage intake and digestibility (Fleck et al., 1988). Increased starch
in the diet decreases ruminal pH, thus having a detrimental effect on
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Table 3. Least squares means for voluntary forage intake, forage
digestibility and particulate passage rate.

Treatment

Control Soybean Wheat Corn/
(no supp.)  meal middlings soybean meal

Cow weight, Ib 1038 1030 1036 1032
Hay DM intake

Amount, Ib/d 20,02 22b 1982 19.43

% of body weight/d 193 216° 1912 1.88%
DM digestibility, %

Hay 52,29 6070 5522 527

Total 5228 633  624P 60.70
Particulate flow rate, % /h

3.18° 358  368P 3.72P

Fecal DM output, Ib/day

Hay 9.7 3.8 88 9.2

Total 9.7 92 9.9 10.3

4D Means in the same row with different superscripts differ (P <.01).

cellulolytic bacteria. Also, it has been suggested that starch alters fiber
digestion by increasing digestion lag time. Particulate passage rate was
lowest (P<.01) for cows on the control diet but not different among cows
being fed other supplements. Cows fed supplements with greater amounts of
starch had (P<.09) faster passage rates. Increased lag time for WM and
corn/SBM supplements as compared to SBM may partially explain the lower
hay DM intake and digestibility noted.

Studies by Cox et al. (1989) and Lusby and Wettemann (1988b) indicate
that cow performance is similar for cows fed WM or SBM supplements
following parturition but beneficial effects of additional energy from WM on
cow weight and condition changes occur before calving. Lusby and
Wettemann (1988b) reported similar performance for cows fed WM and
corn/SBM supplements indicating that the greater fiber content and lower
energy content of WM compared to corn/SBM can be apparently offset by
more favorable effects on forage intake and for digestibility.

Results of forage intake, digestibility, particulate passage rate and fecal
output measurements of lactating vs nonlactating cows are shown in Table 4.
Hay DM intake and fecal output were greater (P<.05) for lactating than
nonlactating cows. Many dairy researchers have reported greater DM intake
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Table 4. Voluntary forage intake, forage digestibility and particulate
passage rates of lactating and nonlactating cows.

Lactating Nonlactating

Hay DM intake

Amount, Ib/day 20.94 20.0P

% of body weight/day 2112 1.86P
DM digestibility, %

Hay 549 55.5

Total 594 599
Particulate flow rate, %/h

346 362

Fecal DM output, Ib/day

Hay 9.5¢ g.8d

Total 10.1€ 9.5

a0 Means in the same row with different superscripts differ (P<.01).
¢.d Means in the same row with different superscripts differ (P<.05).

by lactating vs nonlactating cows. Increased intake during lactation may be a
function of metabolic changes and/or hypertrophy of the digestive tract.

Hay DM digestibility and particulate passage rate were similar for both
lactating and nonlactating cows. There was no supplement by lactational
status interaction (P>.50). Results of this study do not explain why cow
weight changes were different for nonlactating and lactating cows fed SBM or
WM supplements on winter range. In pasture trials by Lusby and
Welttemann (1988b) and Cox et al. (1989) cows were in the last trimester of
gestation while nonlactating cows used for the intake and digestion study
were in early pregnancy. Digestive kinetics of the cow would not be expected
to be affected by the fetus during early gestation.

In conclusion, WM appear to be utilized by cows with an efficiency at
least equal to that found for an isonitrogenous supplement of corn and SBM.
While lactating cows consume more forage than nonlactating cows, there
appears to be no effect of physiological status on utilization of protein or
energy supplements when nonlactating cows are nonpregnant or in early
gestation.
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THE VALUE OF WHEAT MIDDLINGS AS A SUPPLEMENT
FOR WINTERING SPRING CALVING BEEF COWS
GRAZING NATIVE RANGE

K.H. Ovenell!, K.S.Lusby” and R.P. Wettemann®

Story in Brief

Ninety-six spring calving, two-to-four year old Hereford and Hereford x
Angus cows were used to determine the amount of wheat middlings needed
to replace 3 pounds of soybean meal as a supplement for cows wintered on
dormant native tallgrass range. Supplements were soybean meal (3
pounds/day) and wheat middlings fed at 5.0, 6.25 and 7.5 pounds per day.
Soybean meal and the 7.5 pound level of wheat middlings provided 1.2
pounds of daily crude protein. Cow weight changes from November 1, 1988
to calving were 76, 45, 62 and 102 pounds for soybean meal, 5.0, 6.25 and 7.5
pounds of wheat middlings, respectively. Cow weight changes from just prior
to calving to the end of supplementation (April 18) were -179, -186, -168 and
-194 Ib for the same treatments. From November 1, 1988 to October 11,
1989 cow weight changes were 90, 74, 110 and 103 pounds. Weaning weights
and rebreeding rates were not significantly affected by treatment although
weaning weights tended to be highest for calves of cows fed 7.5 pounds of
wheat middlings and rebreeding rates were lowest for soybean meal-
supplemented cows. A linear increase in precalving cow weight change
indicated that the protein and/or energy in wheat middlings 1s well utilized,
However, alter parturition, cow weight change was not affected by increasing
amounts of wheat middlings. Wheat middlings may be fed at less than
isonitrogenous levels to soybean meal to produce equal performance from
spring calving beef cows when forage supplies are adequate.

(Key Words: Beef Cows, Wheat Middlings, Soybean Meal, Energy, Protein.)

Introduction

Wheat middlings (WM), a by-product of the flour milling industry,
comprise the layer of the wheat kernel just inside the outer bran covering.

1Graduate Student ZProfessor 3Ragents Professor
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They contain granular particles containing different proportions of
endosperm, bran, ground weed seeds and other nonwheat materials. Wheat
middlings have approximately 16% CP and a maximum of 9.5% crude fiber
(AAFCO, 1987). Fiber from bran type feeds has been shown to be highly
digestible and to be an excellent source of supplemental energy for beef
cattle. Lusby and Wettemann (1988b) and Cox et al. (1989) found that spring
calving cows fed WM at isonitrogenous levels to cows fed 3 Ib of soybean
meal had improved precalving weight changes, increased weaning weight of
calves and improved rebreeding rates. The objective of this study was to
determine the daily amount of WM needed to produce equivalent winter
weight change and reproductive performance to SBM, fed to provide 1.2 1b of
daily CP in spring calving beef cows.

Materials and Methods

Ninety-six, two-to-four year old, spring calving Hereford and Hereford x
Angus cows wintered on dormant native tallgrass range (3.4% CF) were fed
supplements to provide increasing amounts of daily CP and equal daily
amounts of caleinm, phosphorus, potassium and vitamin A. Treatments were
SBM (3.0 Ib/day) or WM fed at 5.0, 6.25 or 7.5 Ib/day. SBM at 3.0 Ib/day
and WM at 7.5 lb/day each provided 1.2 Ib of CP. Composition of
supplements and daily amounts fed are summarized in Table 1.
Supplementation began on November 1, 1988. Feeding rates were increased
on November 29, 1988. All cows grazed in a single pasture and were
gathered 6 days per week and individually fed supplements in covered stalls.
Supplements were prorated for a 6-day-per-week feeding schedule. Grass
hay (6% CP) was fed during March and early April when snow or ice covered
the ground, extreme cold was encountered or when available forage was
inadequate to maintain the cow herd.

Cow weights and body condition scores (score of 1 = very thin to 9 =
very fat) were taken after overnight withdrawal from feed and water at 28-
day intervals until calving, at which time measurements were taken cvery 14
days. The 14-day weight nearest to calving was used as the final pregnant
weight. Supplement feeding was terminated on April 18, 1989. From April
to weaning in October, cow weights and body condition scores were taken at
28-day intervals.

Calf birth date and weight, sex, monthly weight changes and weaning
weight were recorded. Calves were weaned on October 11, 1989, Calf birth
and weaning weights were adjusted for age of dam and calf sex.

Cows were bred by natural service to Hereford x Angus bulls from May
8, 1989 to July 17, 1989 (70 days). Pregnancy was determined by rectal
palpation at weaning,
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Table 1. Composition of supplements and daily feeding rates (DM basis).

Soybean Meal, 1b/d ‘Wheat middlings, Ib/d

3.0 50 6.25 713

Ingredients, %

Soybean meal 90.8

Wheat middlings 952 97.2 98.24

Dicalcium phosphate 1.7 27 08

Potassium chloride 1.45 109 38

Limestone 98 141 1.74

Vitamin A? 03 03 03 02
Crude protein, 5% 44.45 16.80 17.16 1734
Feeding rates per day, Ib®

11/01/88 to 11/28/88 2.0 5 42 5.0

11/29/88 to 4/18/89 3.0 5.0 6.25 7.5
Daily CP supplied, Ib 121 75 06 116

4 30,000 TU /g
b Expressed as-is.

Data were analyzed by the least squares analysis of variance procedure
and the protected least significant difference technique was used to separate
means for characteristics in which differences were significant (P <.05).

Results and Discussion

Cow weight and condition changes are summarized in Table 2. Cows
fed 7.5 Ib WM gained more (P<.01) weight from November 1 to calving than
cows on all other treatments, although differences were smaller than in
previous studies with these levels of SBM and WM at this location.
Unusually mild weather during the December-January period probably
explains the small differences. Lower weight gain was noted (P<.01) for
cows fed 5.0 Ib WM than cows fed 3 Ib SBM. Precalving cow weight gains
increased linearly (P<.001) with increasing amounts of WM in the diet.
Condition change for this period was not significant but reflected weight
change.
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Table 2. Weight and body condition changes and pregnancy rates of cows
fed soybean meal and wheat middling supplements (least sguares

mMeans).

Soybean meal, Ib/d

Wheat middlings, Ib/d

3.0

5.0

6.25

7.5

Mo. of cows

Initial weight
11/01/88

Initial condition score

Precalving
Weight change, 1b
11,/01/88 to calving

Condition change
11,/01/88 to calving

Postcalving

Weight change, Ib
Calving - 4/18/89
4/18/89 - 10/11/89

Condition changes
Calving - 4/18/89
4/18/89 - 10/11/89

Total trial period
Weight change, Ib
11,/01/88 - 10/11/89

Condition changes
11/01/88 - 10/11/89

Pregnancy rates, %°

a

24

1001

6.1

76°

-.07

-179

193

34

-3

B6

22

1001
6.0

a5®

-.15

-136
218

63t

74

-42

98

26

1008
6.0

mbc

.14

-168
216

_61P
43be

110

=31

a7

24

999
6.0

1034

-194

194

19

103

100

a
b,cd

© Includes data only from cows weaning a calf.
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Cow weight changes were similar for all treatments from calving to the
end of supplementation in April. During this period, cows fed 5.0 Ib WM lost
more (P<.05) body condition than cows from other groups. From April to
weaning cows previously fed either 5.0 or 6.25 Ib of WM tended (P<.10) to
gain more weight than cows fed 3 1b SBM or 7.5 b WM. Cows fed 5.0 1b
WM regained more condition (P<.05) during the summer than cows on
other diets. Previous studies have reported that cows fed low levels of
nutrition during the winter tend to compensate for winter weight losses
during the summer. Neither weight nor condition changes were different
among supplements for the total trial period (November 1, 1988 to October
11, 1989) but cows fed the two highest levels of WM tended (P<.12) to gain
more weight than cows fed 5 Ib WM or 3 Ib SBM per day.

While feeding increased amounts of WM significantly increased cow
weight before calving, weight changes from calving to the end of the
supplementation period and from the end of supplementation to weaning
were similar for all treatments. This is supported by results of previous
studies by Lusby and Wettemann (1988b) and Cox et al. (1989). In both
studies, precalving cow weight changes were greater for cows fed 7.5 Ib WM
compared to 3 Ib SBM, but after calving no differences were noted between
treatments. In companion studies by Lusby and Wettemann (1988a) and
Ovenell et al. (1989) lactating, fall calving cows fed the same diets as the
spring calving cows had similar performance when fed 3 Ib SBM or 75 Ib
WM. This suggests that weight and condition change responses of cows to
supplements may depend on lactational status.

Calf birth weights (Table 3) increased linearly (P <.001) with increasing
amounts of WM in the diet. Calves of cows fed 7.5 Ib WM tended to gain
faster from birth to the end of supplementation (April), as well as from April
to weaning. This advantage was also observed for weaning weights (572 vs
544, 555 and 545 for 7.5 Ib WM vs SBM, 5.0 Ib WM and 6.25 Ib WM,
respectively). This suggests that milk production was greater for cows fed
higher levels of energy.

Pregnancy rates (Table 2) were high and similar among treatments,
indicating that cows in all supplemental groups had adequate body condition
and overall nutrition for good rebreeding performance.

In conclusion, it does not appear necessary to feed WM at
isonitrogenous levels to 3 1b of SBM in order to achieve equal pregnancy
rates, cow weight changes and calf weaning weights. When adequate forage
iz supplied over the winter, 5.0 Ib WM may be fed to spring calving beef cows
to achicve similar postcalving weight change, calf weight and pregnancy rate.
However, if there are adverse weather conditions and/or forage shortages 5.0
Ib WM may not be adequate to maintain cow and calf performance due to
negative cumulative effects. When SBM costs $240/ton and WM is
$120/ton, cost/day for 3.0 Ib SBM is $.36 compared to $.30 for 5 Ib of WM,
$.38 for 6.25 Ib WM and $.45 for 7.5 Ib WM.
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Table 3. Calf birth weight, weight gain and weaning weight (least squares

means).

Soybean meal, lb/d Wheat middlings, 1b/d

30 5.0 6.25 T35

Calf birth weights, Ib 802 782 g3 goP

Calf gain, b

Birth - 4/18/89 87 88 86 93
4/19/89 - 10/11/89 377 384 377 390
Weaning weight, Ib 544 555 545 372

A Neans in a row with different superscripts differ (P<.05).
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INCREMENTAL LEVELS OF SUPPLEMENTAL
RUMINAL DEGRADABLE PROTEIN FOR BEEF COWS
FED LOW QUALITY NATIVE GRASS HAY

RR. Scott! and C.A. Hibberd?

Story in Brief

Five mature beef cows fitted with ruminal, duodenal and ileal cannulae
were utilized in a 5 x 5 Latin square design to determine the effect of increasing
levels of supplemental ruminal degradable protein on hay intake, site of
digestion and duodenal nitrogen flow. Cows were fed native grass hay (4%
crude protein) ad libitum and blends of soybean hulls and soybean meal to
supply graded levels of ruminal degradable protein (39, .65, 94 and 120
Ib/day). Ruminal ammonia concentrations increased with added supplemental
ruminal degradable protein. Hay organic matter intake peaked with .94 Ib/day.
In addition, rominal and iotal tract organic matter disappearance both peaked
with 94 Ib/day. Supplement stimulated a linear increase in rate of hay organic
matter digestion. Duodenal nitrogen flow increased linearly with supplement
and was three-fold higher with 1,20 Ib/day compared to the control. This study
suggests that ruminal degradable protein exerts a powerful influence on forage
utilization and that approximately .94 Ib/day supplemental ruminal degradable
protein is required to maximize intake and digestion of low quality native grass
hay.

(Key Words: Beef Cautle, Grass Hay, Ruminal Degradable Protein, Soybean
Meal, Feed Intake, Site of Digestion.)

Introduction

Fall calving beef cows grazing dormant native grass satisfy a large
proportion of their energy and protein requirements from fermentation of
consumed forage. Microbial fermentation of low quality forage in the rumen is
limited by the quantity of ruminal degradable protein supplied in the supplement
(Guthrie and Wagner, 1988). In addition to energy, microbial fermentation also
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produces microbial protein which can be used to meet the protein requirement of
the cow.

Previous studies have illustrated increased forage digestion with ruminal
degradable protein (RDP) supplementation but have not determined the quantity
of RDP required o maximize forage utilization. In addition, the effect of RDP
supplementation on duodenal nirogen flow has not been quantified. The
objective of this experiment was to determine the effect of increasing levels of
supplemental RDP on forage intake, sitle of organic matter digestion and
nitrogen flow to the small intestine.

Materials and Methods

Five mature beef cows (1,186 lb, average weight) fitted with ruminal,
duodenal and ileal cannulae were fed native grass hay and graded levels of
supplemental RDP. Treatments and cows were arranged in a 5 x 5 Latin square
with pen randomized in each period. The native grass hay used in this study
was coarsely chopped (2-inch) and contained 4.0% CP, 79.9% NDF and 7.3%
lignin. Supplements were composed of blends of soybean meal and soybean
hulls (Table 1). Soybean meal (50% CF) and soybean hulls (12% CP) differ
markedly in protein concentration but appear to be similar in RDP (72%).
Supplemental energy supply was equalized with soybean hulls to prevent
confounding effects between supplemental protein and energy levels. Soybean
hulls were osed to minimize negative associative effects. A control (24 Ib

Table 1. Feed composition of supplements supplying increased quantities
of ruminal degradable protein.

RDP, Ib/day®

Feed, % (DM basis) Control .39 65 94 1.20
Soybean hulls 91.00 6271 3249

Soybean meal 2804 5795  90.11
Molasses 35.14 300 300 300 300
Dicalcium phosphaie 37.27 394 . 334 346  3.58
TM™ saltb 2705 235 243 2,51 2.60
Sodium sulfate 36 A3 55 66
Vitamin A (30,000 IU/g) 54 05 05 05 05

4 RDP=Ruminal degradable protein.
b Trace mineralized salt contained 92% NaCl, .25% Mn, .20% Fe, 033%
Cu, .007% I, .005% Zn and .0025% Co.
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mineral plus .13 Ib dried molasses) was used to assess the digestibility of
unsupplemented hay. The highest treatment supplied 1.65 Ib supplemental
protein (Table 2) which provided 140% of the protein requirement of a gestating
beef cow and 120% of the protein requirement of a lactating beef cow (NRC,
1984).

Cows were adapted w supplements for two weeks followed by one week
of intensive sampling. Supplements were fed once daily at 7:00 am. Hay
intake was measured on days 16 through 19 as hay offered minus hay refused.
Hay refusals were discarded and fresh hay was fed daily. Nutrient intake was
calculated by subtracting total nutrients refused from total nutrients offered.
Duodenal, ileal and fecal samples were obtained eight times over days 16
through 19 to represent every 3 h of a 24-h day. Acid insoluble ash was
determined on hay, hay refusal and digesta samples to calculate nutrient flow
and digestibility. Nylon bags containing hay were incubated ruminally to
measure rate of organic matier digestion. Yiterbium-labeled hay was fed on day
16 and subsequent timed fecal samples were collected to measure particulate
passage rate. Intensive ruminal sampling was performed on day 20 to measure
ruminal ammonia concentrations,

Table 2. Nutrient composition and daily nutrient supply of supplements
providing increased quantities of ruminal degradable protein.

RDP, Ib/day®

Control 39 65 94 1.20

Nutrient, % DM
Crude protein® 3.0 128 2] 3.1 43.4
TDNE 222 7.6 734 75.8 784
Calcium® 12.64 1.19 1.17 1.15 1.13
Phosphorus® 11.09 82 98 1.14 1.32
Feeding rate, Ib DM/day 34 417 4.07 3.95 1.84
Mutrient supply, Ib DM/day
Crude protein
TotalP 01 54 90 1.31 1.66
RDPC 01 39 65 94 1.20
TDNE 08 2.99 3.00 3.00 3.00
4 RDP=Ruminal degradable protein.
b Acmwal analysis.
€ Estimated,
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All data were subjected to least squares analysis with a model that included
period, animal and treatment. Orthogonal contrasis were used to compare the
control vs all supplements plus the linear, guadratic, and cubic response Lo level
of supplemental ruminal degradable protein.

Results and Discussion

Ruminal ammenia concentrations showed a time x treatment interaction
(P<.0001) which suggesis that treatment differences were dependent on
sampling time (Figure 1). Ruminal ammonia concentrations peaked at 2 h after
supplementation and increased linearly (P<.0001) with added RDP
supplementation. Ruminal ammonia concentrations remained below 1 mg/dl for
the control and .39 1b RDP treatments for most of the day. When .94 or 1.20 b
RDP were fed, ruminal ammonia concentrations were sustained above 2 mg/dl
for most of the day. Ammonia is a primary end product of ruminal protein
degradation and should be elevated when ruminal degradable protein sources
such as soybean meal are fed.

Ruminal Ammaonia

E

E‘%I \ 1.20 Ib
S a__l -f' \'\ \ / .

--E _f A '\ \ —_——
ol XA ~ e ~——.941b
E L .-'N':’ 65 Ib
=T / \ A —— iy

1+ A N — Control

Hours postsupplementation

Figure 1. Diurnal changes in ruminal ammonia concentrations in beef cows
fed low quality native grass hay supplemented with graded levels
of ruminal degradable protein,
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Supplementation increased (P<.001) hay and total organic matter (OM)
intake (Table 3). Hay OM intake increased from 11.6 Ib/day with .39 Ib RDP to
15.8 Ib/day with 1.20 Ib RDP. Hay OM intake peaked (quadratic, P=.08),
however, with .94 1b RDP (16.6 Ib hay OM/day). Total OM intake followed a
similar trend. Unlike previous studies (Guthrie and Wagner, 1988),
supplemental RDP in this study was increased to the point that hay OM intake
was maximized.

Total tract OM digestibility was 46.6% for unsupplemented hay and was
increased (P<.001) with RDP supplementation (Table 3). Total tract OM
digestibility increased linearly (P<.05) with added supplemental RDP. Total
tract OM disappearance peaked (quadratic, P<.10) with .94 1b supplemental
RDP. Increased hay OM intake {quadratic, P<.10)} coupled with increased total
tract OM digestibility (linear, P<.05) to improve total tract OM disappearance.
Becanse total tract OM disappearance is indicative of energy intake, cows
supplemented with 94 Ib RDP should have maximized daily enecrgy
consumption.

Supplemental RDP increased (P<.001) OM disappearance in the rumen
compared to the conwol (Table 3). Ruminal OM disappearance peaked
(guadratic, P<.10) with .94 Ib supplemental RDP, Maximal ruminal OM
disappearance matched the peak in hay OM intake. In addition, the largest
proportion of OM disappearance (84 10 92% of 1oial OM disappearance)
occurred in the rumen. Supplemental RDP did not affect uncomected ruminal
OM digestibility. Rate of hay OM digestion, measured with nylon bags, was
increased (P<.001) with supplementation. Supplemental RDP increased rate of
hay OM digestion linearly (P<.0001). Supplemental RDP supplies ammonia
(Figure 1) which would be expected to stimulate ruminal microbial activity and
increase forage fermentation. Supplemental RDP also increased particulate
passage rates (linear, P<.01) which may have increased particulate flow to the
extent that OM digestibility was not altered.

Organic matter disappearance in the small and large intestines was small
compared to ruminal OM disappearance (Table 3). Because the native grass hay
utilized in this study was composed primarily of cell wall (79.9% NDF), ruminal
fermentation of fiber was essential to diet utilization. Consequently, most of the
residual forage flowing to the lower tract may have been largely undigestible
fiber components. Thus, most of the OM disappearing in the small intestine was
probably microbial cells produced in the rumen.

Duodenal N flow was increased (linear, P<.001) with added supplemental
RDP (Table 4). Duodenal N flow, however, tended to peak with .94 1b RDP
(quadratic, P<.12). Duodenal N flow was three-fold higher with 1.20 1b
supplemental RDP compared to the control. Supplemental RDP should increase
ruminal microbial growth and subsequent protein flow to the duodenum. A
portion of the nitrogen reaching the duodenum could be undegraded hay and
soybean meal/hull nitrogen. Even with 1.20 Ib supplemental RDP, however,
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Table 3. Effect of ruminal degradable protein supplementation on intake
and digestion of organic matter by beef cows fed low-quality
native grass hay.

RDP, Ib/day?
Control 39 65 94 120 SE

Organic matter intake, Ib/day

Hay<d 84 116 140 166 158 84
Total®d 85 153 176 200 19.1 84
Organic matter disappearance?
Rumen
Ih/daycd 37 95 gy 1op " b3 43

Mouth to duodenum, %° 433 494 490 505 488 1.30
Small intestine

Ib/day©e 2 3 1.0 9 16 .19
Duodenum to ileam, %€ 8.7 40 172 126 255 3.38
Mouth o ileum, %S¢ 462 508 548 550 571 2.04
Large intestine
Ib/day® i Shpebtag g0 Mighadagie
Tleum to anus, %% 4 18 34 66 36 216
Total tract
Ib/daycd 40 84 99 116 111 46
Mouth to anus, %€ 466 549 565 58.1 586 1.33
OM digestion rate, %/hc® 17 393 334 LY A7 1R
Particulate passage, %/h®® 80 164 236 219 254 213

4 RDP=Ruminal degradable protein.

Uncorrected for microbial organic matter.
'3 Control vs all RDP supplements (P<.005).

4 Quadratic response to increased supplemental RDP (P<.10),
€ Linear response (o increased supplemental RDP (P<.05).

dietary N flow to the duodenum would not be expected to exceed .12 Ib/day.
Consequently, most of the nitrogen flowing to the duodenum is probably in the
form of microbial N.

This study illustrates that supplemental RDP exerts a powerful influence
on intake and utilization of low quality native grass hay. As much as .94 1b of
supplemental RDP was required to maximize forage intake and digestion. This
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Table 4. Effect of ruminal degradable protein supplementation on
nitrogen intake and flow to the duodenum.

RDP, Ib/day?

Control .39 65 94 1.20 SE

Nitrogen intake, Ib/day
Totalb® g6 60 24 32 .37 OB
Haybed 5 P8 B® N N s
Supplement?® WomEDR) b 0128 528 D03

Duodenal N flow, 1b/daybcd AR08 o3l 0360 BTeuailiE

“ RDP=Ruminal degradable protein.
P Control vs all RDP supplements (P<.001).

c Linear response to increased supplemental RDP (P<.005).
d Quadratic response to increased supplemental RDP (P<.12).

level of RDP corresponds to 1.28 Ib supplemental protein or 2.56 1b soybean
meal. When combined with hay protein intake, total daily protein intake was
2.31 Ib/day. This level is 36% higher than the protein requirement for a 1,200 1b
gestating beef cow and 10% above the prolcin requirement for a 1,200 Ib
lactating beef cow (NRC, 1984). Consequently, protein supplementation based
on NRC requirements may not maximize intake and utilization of low quality
native grass.

Literature Cited

Guthrie, M.J. and D.G. Wagner. 1988. Influence of protein or grain
supplementation and increasing levels of soybean meal on intake,
utilization and passage raie of prairie hay in beel steers and heifers. J.
Anim. Sci. 66:1529,

NEC. 1984. Nutrient Requirements of Beef Cattle (6th Ed.). National
Academy Press, Washington, DC,

1990 Animal Science Research Report 63



THE EFFECT OF CLORSULON ON WEIGHT GAIN ON
LACTATING COWS AND THEIR CALVES

S.C. Smith!, K.S. Lusby?, 1. Brisco>, J.D. Enis?, D.E. Cooper,
and M.R. Muutagucﬁ

Story in Brief

The effect of clorsulon (tradename, Curatrem) for control of liver flukes
on subsequent weight changes in 118 lactating beef cows and their calves was
evaluated in a trial conducted in Choctaw County in southeastern Oklahoma.
There were no significant differences in cow or calf weight changes between
treatment groups or pairings. This study suggests that, dependent upon the
incidence and rate of infestation, subclinical ficld liver fluke infestations in a
cow/call operation may not constitute a production or economic burden.

(Key Words: Beef Cattle, Liver Flukes, Parasites.)

Introduction

Fascioliasis, liver fluke disease, caused by Fasciola hepatica, is endemic
primarily along the Gulf Coast, West Coast, and Rocky Mountain Region of
the United States. Observations indicate that liver fluke infestation is
spreading to significant portions of Oklahoma, In an Oklahoma study feedlot
steers with liver flukes gained 8.8% slower than steers without flukes over a
119-day feeding period (Hicks et al., 1987). Another Oklahoma experiment
analyzed economic effects; liver flukes found to infect 101 of 317 feedlot
steers at slaughter (Hicks et al.,, 1989). This trial demonstrated that for each
105 increase in the incidence of flukes in a pen of cattle, daily gain
decreased by 028 Ib/day and dry matter intake decreased by .151 Ib/day; the
economic impact was a difference in profitability of $14,/head between pens
of feedlot cattle either free of flukes or 100% infected. Australian workers
reported that gains were reduced by 14.49% in grazing steers artificially
infected with flukes. Other work has shown fluke infestations reduced
reproduction rates in cows by 15% and calf weaning weights by 22 b,

L Area Livestock Specialist Zprofessor “Ranch Manager, Fighting 7, Fr.
owson ~Area Agronomist ~County Extension Director and 4-H Agent
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Materials and Methods

One-hundred-cighteen lactating crossbred beef cows and their
Charolais sired spring-born calves were used to evaluate the effect of
clorsulon on cow and calf weight change during 68 days from mid-July to
mid-September. The initiation and termination of the trial were timed to
coincide with the end of weather conducive to fluke infestation and the
scheduled weaning of the nursing calves, respectively. The trial was
conducted in southeastern Oklahoma. The site and herd used were selected
on the basis of three veterinary testimonials regarding the fluke infestation of
the herd, presence and prevalence of lymnaeid snails, and other facets of
herd history.

Cows and their previously vaccinated and castrated calves were
individually identified and weighed, injected with ivermectin (Ivomec), and
randomly sorted into two treatment groups, one of which was treated with
clorsulon (Curatrem). Cows and calves were observed to determine and
confirm cow/calf pairings.

Shortly following the initial weighing, the cattle were moved to an
upland pasture not infected with snails and returned to the original pasture
three weeks prior to trial termination. Control and treated cattle were
pastured together.

Results and Discussion

Mean body weight changes were -16.2, -17.6, 117.3, and 120.1 Ib (Table
1) for control cows, clorsulon treated cows, control calves, and clorsulon
treated calves, respectively. Mean cow weight changes within cow/calf
treatment pairs were -13.4, -19.8, -189, and -154 Ib (Table 2) for
control/control, control/clorsulon, clorsulon/control, and
clorsulon/clorsulon pairings, respectively. Mean calf weight gains within
cow/calf treatment pairs were 1157, 1188, 1192, and 1211 Ib for
control /control, control /clorsulon, clorsulon/control, and
clorsulon/clorsulon pairings, respectively. These values were not significantly
different.

Given feedyard data demonstrating a .2 lb/day reduction in ADG due
to subclinical fluke infestations, one may expect a lesser difference in weight
gain performance in grazing cattle generally performing at a lower level
Economic justification for treatment of subclinically fluke infested grazing
caitle would rely on sufficient days to accumulate added weight. Time from
treatment at the end of the period of infestation to weaning may not be long
enough for the accumulation of increased calf weaning weights to justify
treatment. Cow weight changes in this trial would indicate that there is no
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Table 1. Effect of clorsulon on weight changes of lactating beefl cows and

calves,?
Treatment
Control Clorsulon

Cows

No. 56 62

Beginning weight, b 208 921

Weight gain, b -16.2 -176
Calves

No. 37 61

Beginning weight, Ib 338 325

Weight gain, Ib 117.3 120.1

Average daily gain, 1b 1.73 1.76

% Least squares means. Means are not different (P>.05).

Table 2. Effect of clorsulon on weight changes of beef cow/calf pairs.?

Cow weight Calf
Cow;‘CaIfb Cowbeg.  change, beg. weight, Calf weight Calf ADG

treatment” weight, Ib  Ib/hd Ib gain, Ib Ib/day
Cnt/Cnt Ba3 -134 327 115.7 L.70
Clor/Cnt 910 -19.8 336 118.8 1.75
Cat/Clor 218 -18.9 346 119.2 1.75
Clor/Clor 923 <154 315 121.1 1.78

% Least squarcs means. Means in the same row with different
supercripts (P> .05).
Cant is control; Clor is clorsulon treatment.
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effect upon reproductive performance of the cowherd by treatment with
clorsulon as body weight relates to body condition score. If the results of this
trial reflect this reasoning then subclinical incidences of fluke infestations
commonly found in cow/calf operations in southeast Oklahoma are of little
production or economic consequence as they relate to calf weaning weights.
If, however, significant numbers of cows are clinically exhibiting signs of liver
fluke discase, then fluke incidence and infestation levels may warrant
treatment of the entire cowherd resulting in increased cow reproductive
performance and calf weaning weights.
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COMPARISON OF HIGH 20 AND LOW 20 HOLSTEIN
HERDS ON DAIRY HERD IMPROVMENT
ASSOCIATION TEST DURING 1989

1. D. Stout! and R. B. Stout2

Story in Brief

Rolling herd averages for Holstein herds on Oklahoma's Dairy Herd
Improvement records program range from 9,481 to 22,565 Ib of milk. A study
of the differences in various management factors between the High 20 and Low
20 berds provides information for dairy workshops, Animal Science courses,
and producer discussions. Forty production data factors were taken from the
monthly Dairy Herd Improvement Herd Summary of each herd or calculated for
the comparisons. Those factors with a wide variation between groups which
seemed to contribute most to the difference in production levels were: 1) guality
of forage and quantity of grain fed; 2) management of dry periods and
reproduction; and 3) genetic levels of the herd as controlled by use of artificial
insemination. When Holstein herds were ranked on Ib of milk, Rolling Herd
Average, the Low 20 herds averaged 12,188 Ib of milk valued at $1,554
compared to 20,741 1bs of milk valued at $2,553 for the High 20 Holstein herds.
Average cost of feed was $356 more for the High 20 herds, however there was
5606 more return above feed costs per cow. The High 20 farms had
approximately $55,000 per farm additional income above feed costs as
compensation for extra labor, management expertise, and genetic potential
needed to reach their production levels.

(Key Words: Dairy Herd Improvement, Genetics, Dairy Management,
Production Testing.)

Introduction

The January 1990 Dairy Herd Improvement Association Herd Summaries
(DHIA-202) show that 20 Oklahoma dairy producers had Rolling Herd Average
(RHA) production surpassing 20,000 Ib of milk. This number represents
approximately 7.5% of the total herds on DHI in Oklahoma and is more than
triple the number of 1988. The production leader had 22,565 Ib. Because the

Iprofessor 2Manager, Oklahoma DHIA
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dramatic increase in high producing herds was accompanied by a 380 Ib
increase in the state average production, we evaluated management factors
across all levels of production. Dividing the Oklahoma herds on DHI into four
production levels at 2,000 Ib increments, from less than 14,000 Ib to over 18,000
Ib indicate that the good herds improve and the low herds seemed to decrease
during 1989,

Why were Oklahoma herds polarizing toward the extremes? The
objectives of this study were to analyze the DHIA-202 Herd Summaries of the
High 20 and Low 20 herds to determine management differences of the two

groups.

Materials and Methods

Holstein herds on official DHIA programs were sorted in descending order
of RHA milk production. The High 20 and the Low 20 were selected to study
the criteria that contribute to the production difference of the two groups. All
data on the Herd Summary (DHIA-202) of each herd were used in the analysis.
The data was averaged or percentages calculated where appropriate with
standard deviation calculated for ecach management factor. Production data was
also compared to a similar study conducted 10 years ago.

Results and Discussion

There was 8,620 Ib of milk difference between the High 20 Holstein herds
averaging 20,741 1b and the Low 20 Holstein herds averaging 12,121 Ib of milk
on a RHA basis in 1989, Seven herds of the High 20 and five herds of the Low
20 were in the same group in 1980. Over the last 10 years, the top 20 herds
increased an average of 1,423 1b or 7.4%. During the same 10 years, herds now
ranking as the Low 20 have production 21.5% higher than the 10,028 b for the
Low 20 in 1980.

Table 1 lists the production, income, and feed cost data for the two groups.
The value of milk produced was $1,545 for the Low 20 herds compared to
$2,540 for the High 20 herds, a $995 difference. The income over feed cost of
the High 20 herds was $585 per cow more even after paying for the $409 higher
feed costs required to produce at those levels.

Table 2 lists the feeding program of the two groups. Not all herds of either
group fed hay, silage, and pasture, Two of the High 20 herds were feeding a
total mixed ration with cows in confinement. Some herds of each group were
fed a combination of hay and pasture as the roughage, others used silage as the
primary forage with hay and pasture as a supplement. The quality codes on the
DHIA-202 are only listed for the current month with pounds fed and cost listed
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Table 1. Production and income of High and Low 20 Holstein herds.

Factor, Low 20 SE High20 SE Difference
per cow average average

Herd milk 12,121 1,025 20,741 645 8,620 Ib
Herd fat 431 35 703 56 272 1b
Herd protein 395 31 655 30 260 b
Milk value §1545 5126 $2540 3208 $995
Feed cost §770 5119 51179 5153 5409

Income/over feed cost 5776 5169 $1361 %221 8585

Table 2. Feed data for High and Low 20 Holstein herds.

Factor, Low20 SE High 20 SE Difference
per cow average average
Body weight 1133 101 1300 92 167 Ib
Forage dm, cwL/

body weight, b 1.90 B0 1.86 69 4 1b
Lb milk/lb grain 202 32 243 29 Allb
Hay fed 6011 2332 5825 3346 -187 Ib
Silage, Ib 10330 4695 10932 3137 601 Ib
Pasture days 277 o0 272 124 -5 days
Grain, Ib 6107 1006 8647 1308 2540 1b

for the current month and the year. These codes indicate that the forage
program of the High 20 herds contain a higher percentage of alfalfa and would
have a higher protein and energy content than that of the Low 20 herds.

Also, average body weight was 167 Ib heavier for the High 20 compared to
the Low 20 herds. These weights indicate that the managers of the High 20
Holstein herds possibly make genetic selections for larger animals, and feed for
heavier growth rates than the managers of the Low 20 herds. These improved
management conditions of the High 20 herds result in larger cows at first
freshening and they continue to feed for growth and milk production during later
lactations.

Pounds of forage dry matter per cwit body weight was nearly equal for the
two groups. More grain by 2,540 1b was fed to the High 20 herds. However, the
High 20 herds produced 2.43 Ib of milk produced per Ib of grain compared to
2.02 b for the Low 20 herds.
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Table 3 refers to the days in milk and the dry period analysis for the two
groups. Days in Milk is a very important figure to RHA as 1% of a year equates
to 7 milkings on 2X milking or 11 extra on a 3X milking schedule. The High 20
cow group averaged 3.7% more days in milk or 26 milkings more per cow going
into the bulk tank compared to the Low 20 herds.

Average Days Dry was 70 days for the Low 20 herds compared to 64 days
for the High 20 herds. The extra 6 days dry is not as significant as the percent
of cows in the 40 to 70 day range. Cows dry 10 days and 110 days would
average 60 days dry. However, milk yield of each would be negatively affected
in the subsequent lactation. The cow dry for only 10 days would not have
enough rest to achieve maximum milk yield in the subsequent lactation, while
the cow dry for 110 days would be susceptible to fatty wdder, fat cow syndrome,
etc, The High 20 group had 18% more cows in the desired 40 to 70 day range
for dry periods than the Low 20 herds.

All factors of Table 4, reproductive data, favor the High 20 group of herds,
Calving interval was 21 days shorter for the High 20 herds, at 418 compared to

Table 3. Dry period analysis for High and Low 20 Holstein herds.

Factor Low20 SE High20 SE  Difference
average average
Days in milk, % B4.6 636 883 2.21 37%

Dry periods <40 days, % 176 1340 13.0 1630 -4.6%
Dry periods 40-70 days, %  45.5  18.30 63.5 B.95 18.0%
Dry periods >70 days, % 317 1640 239 1350 -7.8%
Dry days 700 2790 64.0 895 6.0 days

Table 4. Reproductive data of High and Low 20 Holstein herds.

Factor Low20 SE High20 SE  Difference
average average

Calving interval 439 40.2 418 216 -21 days

Days 1o 1st bred 99 23.1 B8 15.0 -11 days

Open, days 159 406 140 230 -19 days

Services/conception 2.1 I35 2.0 42 -1 ser
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439 for the Low 20 herds. Days open was 19 days less for High 20 herds
compared to that of the Low 20. Services/conception was at or near the state
average of 2.0 for each group. It should be noted however, that all of the High
20 were reporting breeding dates, whereas only 13 of the Low 20 herds reported
breeding dates.

There are wide differences in genetic levels between the low and high
groups (Table 5). Only 25.9% of the producing cows of the Low 20 herds are
out of proven sires compared to 84.9% for the High 20. Also the level of proof
favors the High 20 by $48.50. The High 20 herds are going to perpetvate their
advantage as 73.1% of the current heifer inventory are out of proven bulls and
89.3% of the cows are bred back to sires with known genetic levels. The Low
20 herds have only 35.7% of the heifers out of proven sires and 35.3% of the
cows bred to sires with known genetic levels. The genetic level of sires used is
also significant. Low herds average $112.70 plus Predicted Difference Dollars
(PDS$) bulls to $160.00 PDS sires of the High group. When natural service or
young sires without PD are calculated into the average as zero PD$, the High 20
average $142 PD$ compared to $70 for the Low 20 herds.

Other factors (Table 5) that indicate a difference in management level
between the High and Low 20 herds are heifer to cow ratio, age of herd, and
percent first lactation. Culling rate is only calculated on the Herd Genetic
Evaluation once per year in March. However, the calculation of percent cows in
first lactation will usually be almost equal to the culling percentage. When

Table 5. Genetic evaluation of High and Low 20 Holstein herds.

Factor Low 20 SE High 20 SE  Difference
average average

Herd size 82 434 99 790 17 cows

Cow:heifer ratio 1:54 453 1:1.11 31.1 .57 hfrs

Heifers with PD, % 357 35.1 73.1 272 374%

Cows with PD, % 259 22,6 849 172  590%

PD$ of cows with PD 26.60 5240 75.10 1920 48505
PD3% of service

gires with PD 112.70 64.10 160.00 1620 47.30%
PDS of all service sires 70.10 60.80 142.00 18.70 7190%
Cow bred to sires

with PD, % 3430 3830 89.30 1040  55.00 %
Age at first freshening 29,21 4,78 27.21 221 2.00 mo
Age of herd 54.40 987 46.30 293 8.10mo
Herd as first lactation, %  25.0 7.40 36.0 230 110%
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making this calculation, the High 20 herds had 36% first Lactation animals
compared to 25% for the Low 20. The High 20 also had a younger herd and a
higher replacement heifer to cow ratio. The lower replacement heifer ratio can
usually be atributed to use of beef bulls, higher heifer death loss, and longer
calving interval of the low production herds.

Somatic Cell Counts {SCC) measure the amount of white blood cells and
epithial cells discharged from milk secreting tissue of the udder. The higher the
count the more stress or infection to that tissue. Healthy cows are considered to
have counts below 100,000/ml. The age of cow will have some effcct on
somatic cell counts and healthy cows will increase with successive lactations.
Milk guality standards suggest that bulk tank somatic cell counts should be
below 300,000, Research with SCC indicate that as the linear score changes one
score, up or down, the change in milk production due to change in udder stress
is 1.5 Ib per day in the same direction. The linear scale is devised as 1 to 9 