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It is indeed a pleasure for me to write this foreword for the 1986 Beef Cattle 
Report. Progress reports of some of the beef cattle research are pres~nted. The 
overall goal for our beef research program continues to be "to enhance Missouri's beef 
cattle industry through improved nutrition, physiology, genetics, management, health; 
and forage production and utilization. 

Our industry is constantly changing. Now more than ever all of animal agricul
ture must pull together to meet the challenge of change. We must be flexible and 
willing to make the necessary changes to keep our industry progressing. We need to 
continue to identify our strengths, what our farms can best produce. We need to 
continue to concentrate on decreasing our production cost by improving our efficiency 
of production to gain that necessary competitive edge. This is not only important to 
the cattle industry but to all of animal agriculture because of its contribution to 
the state's economy. The University of Missouri is pleased to be a part of this 
effort by providing educational programs through research, extension and teaching. 

This research publication is made possible by proceeds from the Frederick B. 
Miller Trust Fund. Mr. Miller operated a 1,042 acr~ livestock and crops farm in 
Sumner, Missouri. It was his desire that the farm be sold and placed in trust with 
the Board of Curators, University of Missouri with the understanding that the net 
income be utilized within the Animal Sciences Department for the purpose of research, 
scholarships and development of livestock. 

The Animal Sciences Department, College of Agriculture and the University of 
Missouri are very much appreciative of the generosity of Mr. Miller. The proceeds 
from this endowment will not only be used in support of publications such as this, but 
will be of much benefit in support of teaching, research and extension programs with 
the ultimate goal of improving livestock production in Missouri. 

It is the goal of the Department to fulfill the desire of Mr. Miller and to 
uphold and build upon the high standards of livestock production and management held 
by him. 

Listed on the back cover are those directly supporting 
We went to give a big "thank you" to all of our supporters. 
plished as much as we have without this support. 

our beef cattle program. 
We could not have accom-

Our overall objective is to provide information that will help cattlemen make 
better decisions in their cattle operations. Please stop by or contact one of us at 
the Animal Sciences Center in Columbia, or at one of our state research and/or 
extension centers at any time. 

Sincerely, 

&t- rc1 (Ul~ 
Bobby D. Moser 
Department Chairman 

an equal opportunity insl~ution 



BIOLOGICAL VARIABILITY AND CHANCES OF ERROR 

The variability among individual animals in an experiment creates 

problems in interpreting the results. Although the cattle on treatment X 

may have had a larger average daily gain than those on treatment Y, 

variability within treatments may mean that the difference was not the 

result of the treatment alone. Statistical analysis lets researchers 

calculate the probability that such differences were from chance rather 

than treatment. 

In some of the articles that follow you will see the notation (P <.05). 

That means the probability of the observed differences resulting from 

chance alone is less than five percent. When two averages are said to be 

"significantly different," the probability is less than five percent that 

the difference is from chance -- the probability exceeds 95 percent that 

the difference results from the treatment imposed. 

Some papers will report the correlation between two treatments or 

traits. Correlations are a measure of the relationship between traits. 

The relationship may be positive (both traits tend to get bigger or 

smaller together) or negative (as one trait gets bigger, the other gets 

smaller). The perfect correlation is one (plus 1 or minus 1). If there 

is no relationship, the correlation is zero. Correlation does not 

necessarily mean cause and effect but rather gives us insight into 

potential relationships between traits. 

In other papers, you may see a mean (statistical average) given as 

2.50 :t .10. The 2.50 is the observed mean; .10 is the "standard error." 

associated with the mean. The standard error gives a range within which 

we can be 68 percent certain that the real population mean (i.e., the 

mean obtained if it were possible to sample an unlimit~d number of 

animals) would fall, in this case between 2.40 and 2.60 (2.5 - .10 = 2.40 

and 2.50 + .10 = 2.60). 

If all animals performed exactly the same under a given environment, 

only one animal per environment (treatment) would be required to test 

research objectives. This however, is far from reality and therefore 

necessitates that many animals be used in research. As the ability to 

control the environment decreases, the number of animals required to test 

a research objective increases. 

Many animals per treatment, replicating treatments several times 

with Pens of animals and using uniform animals increases the probability 

of measuring the real differences resulting from treatment and thus 

~vercoming animal variation. The statistical analysis allows more valid 

nterpretation of the results with a limited number of animals. In 

~early all of the research reported here, statistical analyses are 

ncluded to increase the confidence you can place in the results. 

Dr. Jack Whittier, Editor 
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RELATIONSHIPS OF SEMEN TRAITS WITH SCROTAL 
CIRCUMFERENCE IN YEARLING BEEF BULLS 

D.W. Vogtl, T.A. Gipson2, J.W. Masseyl and 
M.R. Ellersieck3 

SUMMARY 

Relationships of percent live sperm, sperm number, sperm concen
tration, sperm motility, and potential breeding efficiency score with 
scrotal circumference were analyzed using data from the records of 465 
Polled Hereford and 264 Simmental bulls. Data were separated by breed 
and within breed into three groups according to scrotal circumference 
(SC) size. Group I bulls had SC measurements less than 32 em. Group 
II included bulls with SC measurements between 32 em and the average 
measurement of the breed (i.e., 35 em for Polled Hereford and 38 em 
for Simmentals). Group III was comprised of bulls with SC values 
above their respective breed averages. Age and body weight 
differences were also studied in the three groups. Ages (in days) 
ranged from 321 to 435 and from 311 to 442 for Polled Hereford and 
Simmental bulls, respectively. However, average age differences among 
bulls in the three groups differed by not more than 9 days in the two 
breeds. Average body weight differences among the three groups were 
significant (P<0.05) with the maximum difference between any two 
groups within breed being SO pounds. Average percent live sperm and 
sperm numbers were greater (P<0.05) in bulls in Group II and III than 
in those of Group I. For sperm concentration ratings, sperm motility 
ratings and potential breeding efficiency score, and for both breeds, 
Group I had significantly more (P<0.05) bulls classified 
unsatisfactory than did Groups II and III. These results show clearly 
that SC is positively associated with percent live sperm, sperm 
number, sperm motility, sperm concentration, and overall potential 
breeding efficiency score. 

INTRODUCTION 

Results of several studies (Elmore et al., 1976; Mickelsen and 
Paisley, 1979; Freer, 1979; Bongso et al., 1981; Smith et al., 1981 
and Ruttle et al., 1982) suggest that bulls with small SChave 
significantly lower fertility measures as compared to bulls with large 
SC. A study by Tierney et al. (1982), however, showed SC to be 
unrelated to semen quality when breed, age and year were taken into 
account. 

Results of these studies have been used to identify minimal SC 
measurements generally compatible with fertility.. Minimum SC values, 

!Department of Animal Sciences, University of Missouri, Columbia. 
2Department of Dairy Science, University of Illinois, Urbana. 
3Agricultural Experiment Station, University of Missouri, 

Columbia. 



i n turn, have been established for use in performance-tested bull sale 
pr ograms to determine sale eligibility. For example_, in the Missouri 
performance-tested bull sale program, 33 em is the minimum acceptable 
scro t a l circumference for bulls ranging in age from 16 to 23 months. 
Recommended minimal SC size s , however, are without regard to breed 
and, fo r the most part, are pertinent to bulls 16 months-of-age and 
older . Many bulls are now being sold at the conclusion of a 
pos t - weaning performance test and at an a ge near 12 months. There is 
very little information detailing breed differences in SC size and 
associations of SC s i ze with semen quality in yearling age bulls. 

The objective of this study was to provide information on the 
re l a tionship of SC with each of four semen traits and one composite 
trai t representing an overall measure of potential breeding efficiencY 
i n yearling age bulls. 

MATERIALS AND METHODS 

Data used in this study were provided by Nichols Farms of 
Bridgewater, IA and included information from the records of 465 
yearling Polled Hereford bulls and 264 yearling Simmental bulls. 
Records were from the five - year period from 1978 through 1982. Data 
taken from the records included age, body weight, scrotal 
c ircumference (SC), percent live sperm, sperm number, sperm 
concentration, sperm motility, and an overall measure of a hull's 
potential breeding efficiency. Potential breeding efficiency of bulls 
is a composite trait based on a consideration of sperm concentration, 
sperm motility, sperm morphology, and scrotal circumference. All 
measurements were made at the conclusion of a 140-day postweaning test 
period thal was completed in the spring of each year. 

Semen evaluations were made by Hawkeye Breeders Service, Inc. of 
Des Moines, IA. Evaluations were made using fresh, undiluted semen 
collected by electroejaculation. 

Data were separated by breed and within breed into three groups 
according to SC size. Group I consisted of bulls with SC measurements 
less than 32 em. Thirty-two em was chosen as a break point because it 
is a recommended minimum measurement for yearling bulls (Coulter, 
1980). Group II included bulls with measurements between 32 em and 
the average measurement of the breed. For Polled Herefords, then, 
Group II bulls had SC values between 32 em and 35 em and Simmentals 
between 32 em and 38 em. Group III was comprised of bulls with 
measurements above the breed average (i.e., for Polled Hereford bulls 
greater than 35 em and for Simmental bulls greater than 38 em). 

Intra breed differences among the three groups in average a~e, 
body weight, percent live sperm and sperm number were tested for d 
s tatistical significance by Duncan's multiple range test. Intra bree 
statistical comparisons among the three groups in average sperm 
concentration, sperm motility and potential breeding efficiency score 
were by the method of row by column chi-square. 
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RESULTS AND DISCUSSION 

Table 1 shows the number of bulls and the average age, body 
weight, percent live sperm, and sperm number by breed for each of the 
three scrotal circumference (SC) size groups. Polled Hereford and 
Simmental bulls, respectively, ranged in days of age from 321 to 435 
and from 311 to 442 and had body weights ranging from 840 to 1370 and 
from 925 to 1410 pounds. Differences in average ages of the three 
groups, however, were not greater than 8 days in Polled Herefords and 
9 days in Simmentals. These average differences should be of little 
practical importance. It is important to recognize, however, that in 
the age range of the bulls used in this study, differences between 
breeds as well as differences among bulls within breeds in the three 
SC size groups may reflect, at least in part, differences in stage of 
sexual maturity. 

Average body weight differences among the three groups in both 
breeds were significant (P<0.05). Polled Hereford bulls in Group I 
were lighter than those in Groups II and III with average differences 
being 44 and 66 pounds, respectively. Simmental bulls in Group I were 
lighter than those in Group III. Group II Simmental bulls were 
intermediate in body weight between those in Groups I and III but did 
not differ significantly (P>0 . 05) from either of them. 

Comparisons among bulls in the three SC size groups of percent 
live sperm and average sperm numbers consistently favored the larger 
SC size groups in both breeds. With the exception of the comparison 
of percent live sperm between Simmental bulls in Groups II and III, 
these differences were significant (P<0.05). 

In Table 2 are shown sperm concentration ratings, sperm motility 
ratings, and potential breeding efficiency score ratings by breed and 
SC size group. For each of these three traits, and for · both breeds, 
Group I had significantly more (P<0.05) bulls classified 
unsatisfactory than did Groups II and III. 

Results of this study show clearly that scrotal circumference is 
positively associated with percent live sperm, sperm number, sperm 
motility, sperm concentration and overall potential breeding 
efficiency score in yearling beef bulls. Differences in these traits 
among the three scrotal circumference size groups were consistent i n 
both breeds but were considerably greater in comparisons of Group I 
with Groups II and III in Simmental bulls. This likely suggests that 
minimum acceptable scrotal circumference size should be greater in 
Simmental than in Polled Hereford bulls. 
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TABLE 1. AVERAGE AGE, BODY WEIGHT, PERCENT LIVE SPERM, AND SPERM 
NUMBER BY BREED FOR EACH OF THE THREE SCROTAL CIRCUMFERENCE (SC) 

SIZE GROUPS 

Breed 

Polled 
Hereford 

Sinunental 

Group 

I 

sc 
size 
(em) 

<32 

No. 
of 

bulls 

37 

II 32-35 232 

III >35 196 

I <32 5 

II 32-38 130 

III >38 129 

Age 
(days) 

Body Percent 
weight live 
(lbs.) sperm 

998a 46.5a 

368a 1042b 

374b 1064b 

62.7b 

363a 1067a 16.oa 

366a 1117ab 63.9b 

372a 1147b 68.6b 

Sperm 
number 

(millions/cc) 

1036a 

1546b 

1983C 

2243C 

a,b,cAverages in the same column and breed with the same 

superscript are not significantly different (P<0.05). 

Dale Vogt 
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TABLE 2. RATINGS FOR SPERM CONCENTRATION, SPERM MOTILITY AND POTENTIAL BREEDING EFFICIENCY BY 
BREED FOR EACH OF THE THREE SCROTAL CIRCUMFERENCE (SC) SIZE GROUPS 

Sperm concentration Sperm motility Potential breeding 
rating rating efficiency rating 

Sa tis- Unsatis- Sat is- Unsatis- Sat is- Unsatis-
Range in No. of factory factory factory factory factory factory 

Breed Group SC (ern) bulls N % N ·% N % N % N % N % 

Polled 
Hereford I <32 37 29 78 8 22a 29 78 8 22a 29 78 8 22a 

II 32-35 232 229 99 3 1b 229 99 3 1b 229 99 3 1b 

III >35 196 194 99 2 1b 194 99 2 1b 194 99 2 1b 

Sirnrnental 
I <32 5 3 60 2 4oa 3 60 2 4oa 1 20 4 8oa 

II 32-38 130 129 99 1 1b 129 99 1 1b 128 98 2 2b 

III >38 129 128 99 1 1b 128 99 1 1b 128 99 1 1b 

a,b,cpercentages in the same column and breed with the same superscript are not 

' significantly different (P<0.05). 



HERITABILITIES OF- AND GENETIC AND PHENOTYPIC 
CORRELATIONS AMONG THREE WEANING TRAITS IN 
BEEF CATTLE 

B. Akremil, D.W. Vogt2 and J.W. Massey2 

SUMMARY 

Data for this study came from the records of 43,851 Angus, Polled 
Hereford, and Simmental calves raised in 714 Missouri herds. Data 
were collected over the 5-year period from 1980 through 1984. The 
calves were the progeny of 3,120 bulls. Weaning traits analyzed 
included body weight, shoulder height and hip height. Average 
heritability estimates obtained were 0.78, 0.86, 0.89 for weaning 
weight, shoulder height, and hip height, respectively. These va lues 
indicate that use of appropriate animal evaluation and selection 
procedures should result in rapid changes in performance levels in 
these three traits. Genetic and phenotypic correlations were 
positive and consistently high and indicate that effective selection 
for any one of these traits should produce rapid and positive changes 
in each of the other two traits. 

INTRODUCTION 

In recent years attention has been focused on measurement and 
modification of hip and shoulder heights in beef cattle. Little 
information is available with regard to the heritabilities of- and the 
genetic and phenotypic correlations be tween thes e traits. Knowledge 
of these pa r ameters is important to the development of efficient 
breeding programs to gene tically improve these traits. · One objective 
of this study was to obtain estimates of the heritabilities of- and 
the genetic and phenotypic correlations between hip and shoulder 
height measurements. Additionally, estimates of the genetic and 
phenotypic relationships of hip and shoulde r height measurements with 
weight at weaning were also determined. 

MATERI ALS AND METHODS 

Data used in this study were from official records of the 
Missouri Beef Cattle Improvement Association collected by the 
Extension Service of the University of Missouri. Records were 
available on 43,851 calves representing three breeds (Angus , Polled 
Hereford and Simmental), two management practices ( creep-fed and 
noncreep-fed), two sexes (uncast rat ed ma l e and f ema l e ), three seasons 
of birth (spring, winter and summer-fall), ten ages-of-dam (BIF 
standard of 2, 3, ... 11 years and over), 714 herds in 114 counties 

!National School of Ve t er i nary Medicine , Tunisia . 
2Depar t ment of Ani mal Sciences , Uni versity of Missouri , Columbia . 
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and 3,120 sires. These data were collected over the 5-year period 
from 1980 through 1984. 

Weaning traits considered in the analyses included body weight 
(WWT), shoulder height (SHT) and hip height (HHT). Table 1 shows 
number of calves, unadjusted averages, standard deviations and 
coefficients of variation for each breed, management and sex of calf 
subset. 

Within each breed, management and sex subset, each weaning trait 
was adjusted for the effects of age-of-calf, age-of-dam, and season
of-birth. Year effects and county-herd effects were included in the 
statistical model employed to estimate variance and covariance 
components necessary to the computation of the genetic and phenotypic 
parameters. Heritabilities and genetic and phenotypic correlations 
were estimated using paternal half-sib analyses of variance and 
covariance procedures. 

RESULTS AND DISCUSSION 

Table 2 shows heritabilities, genetic correlations, phenotypic 
correlations and their respective standard errors for each breed, 
management and sex of calf subset. Heritability estimates were 
consistently high for each of the three traits. For weaning weight 
(WWT), heritabflity estimates ranged from 0.60 to 1.00, for shoulder 
height (SHT) from 0.65 to 1.00 and for hip height (HHT) from 0.68 to 
1 .06. Numerous studies have been done in which heritability of 
weaning weight was estimated. Review of 38 such studies, each 
involving more than 1000 progeny, showed these estimates to vary from 
0.15 (Swiger et al., 1962) to 0.67 (Vesely and Robison, 1971) and 
average 0.30. Previously reported es timat es, then, are consistently 
smaller than the average estimate of 0.78 obtained in the present 
study. Previous studies of the heritability of shoulder height in f 
beef calves are few in number and, generally, involve small numbers 0 
animals. A study by Buiatti (1954) using shoulder height measurements 
on 900 Chianina calves reports heritability to be 0.41. Similar 
studies with dairy cattle yielded heritability estimates for this 
trait ranging from 0.34 (Blackmore e t al., 1958) to 1.00 (Schott et 
al., 1950) and averaging 0.59. Even fewer esti mates of the 11 heritability of hip height have been reported. All are based on sm~ 
numbers. Brown (1958) reported hip height heritability estimates 0 
0.22 and 0.21 for Angus and Hereford calves, respectively. A h" 
heritability estimate of 0.51 for this trait was reported by Toga~d1 
et al. (1981). In general, then, skeletal measurements like shoU er 
height and hip height are found to be highly heritable (h2)Q.45), . g 
while measurements involvi ng muscular and fatty tiss ues (li ke wea~~nto 
weight) are usually of low (h2 = 0.01 to 0 . 25) to medium (h2 : 0. 
0.45) heritability. The generally larger values reported in the 
present study likely resulted from analytical avoidance of effect~ and associated with major sources of variance (i. e ., breed, managemen ces 
sex of calf) and very effective adjustment for measurement differe~ned 
due to age- of- calf, a ge-of-dam, and s eason-of-bir t h. Results obta 
in thi s study i ndi ca t e t hat appropriate ani ma l eva luation and nee 
selection procedures would be very effective in modifying perfor ms 
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levels in these three traits. 

Genetic and phenotypic correlations involving these three traits 
were also very consistent and high. Genetic correlations of weaning 
weight with shoulder height ranged from 0.51 to 0.90, of weaning 
weight with hip height from 0.42 to 0.92, and of shoulder height with 
hip height from 0.93 to 1.00. Phenotypic correlations for the same 
pairs of traits ranged from 0.66 to 0.78, 0.67 to 0.79 and 0.92 to 
0.96, respectively. These high and positive correlations indicate 
that effective direct selection for any one of the three traits would 
produce rapid and positive changes in each of the other two traits. 
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TABLE 1. NUMBER OF ANIMALS, UNADJUSTED AVERAGES, STANDARD DEVIATIONS (STD) AND COEFFICIENTS 
OF VARIATION (CV) FOR THE THREE WEANING TRAITS FOR EACH BREED, MANAGEMENT AND SEX SUBSET 

Weaning weight Shoulder height Hi2 height 
cv5 Breed Management Sex Numbers Avga STDa cv5 Avga STDa cv5 Avga STDa 

Angus Creep Males 8,653 512 94 18.4 40.8 2.0 4.9 42.6 2.1 4.9 
Females 7,557 461 79 ' 17.1 39.9 1.9 4.8 41.7 2.0 4.8 

Noncreep Males 4,002 469 81 17.3 40.0 1.9 4.8 41.6 2.0 4.8 
Females 4,280 430 70 16.3 39.0 1.8 4.6 40.9 1.8 4.4 

Total or Averages 24,492 475 89 18.7 40.0 2.0 5.0 41.9 2.1 5.0 

Polled Creep Males 5,736 518 98 18.9 40.4 2.0 5.0 42.5 2.1 4.9 
Hereford Females 4,987 455 82 18.0 39.5 1.9 4.8 41.5 2.0 4.8 

Noncreep Males 1,754 472 99 21.0 39.6 2.1 5.3 41.6 2.2 5.3 
0 Females 2,382 420 79 18.8 38.7 1.9 4.9 40.7 2.0 4.9 

Total or Averages 141859 476 98 20.6 39.7 2.1 5.3 41.8 2.1 5.0 

Simmental Creep Males 1,566 569 110 19.3 43.4 2.3 5.3 45.5 2.4 5.3 
Females 1,250 511 97 19.0 42.5 2.2 5.2 44.5 2.3 5.2 

Noncreep Males 919 533 102 19.1 42.9 2.2 5.1 44.9 2.4 5.3 
Females 765 488 90 18.4 42.2 2.1 5.0 44.1 2.2 5.0 

Total or Averages 41500 531 106 20.0 42.8 2.2 5.1 44.8 2.4 5.4 

Breeds Combined 
Total or Averages 43 1851 481 95 19.8 40.2 2.3 5.7 42.1 2.3 5.5 

aAverages and standard deviations are in ~ounds for body weight and in inches for heights. 

~Co~~~i~ien~s o~ va~ia~ion a~e in ~e~cen~ \%) ~o~m. 



TAB/.E Z . 1/ERITABILITIES (h~), GENETIC CORRElATIONS (ru), AN/J I'III:.~NUJ ~ T I' lr..; r..;uKKt.I..J\l lVrt:> l<"pl 

FOR EACH MANAGEMENT, SEX, AND REED SUBSET 

CrccE-fcd ____ !lE._<!E.r!:._c.£._-_! !r,l _ _____ . -------- ... 

Hales Females Hales Females ---------

Breed Trait SHT HHT h2 SHT IIHT h2 SHT HHT h2 SliT HilT h2 

Angus wr rg .81+.02 . 82:!:.02 .82+.08 • 75:!:_.03 .78:!:_.03 .68:!:_.08 .84+.01 . 86:!:.03 .69+.12 . 73+.05 .75+.04 • 74+.11 

rp . 73+.01 . 73+.02 --- • 70+.02 • 71+.02 --- .70+. 02 .70+. 02 --- .68+.01 .69+.04 

SHT r 11 --- .97+.02 .94+.08 --- .99+.01 .84+.09 --- I. 00+. 01 .87+.12 --- .97+.01 .84+.12 

rp --- . 95:!:_.01 --- --- .95+.01 --- --- .93+.01 --- --- .93+. 01 

HHT --- --- . 97+.08 --- --- .83+.08 --- --- . 93+ . 12 --- --- .93+ . 12 

Polled wr rg .86+.03 . 89+.02 . 60+. 10 .87+.03 .90+.03 .60+.11 .89+.04 .92+.01 . 86+.21 .83+.04 .87+.03 . 79+.17 

llereford 
rp • 77+.01 . 78+. 01 --- . 77+. 02 • 77+.02 --- .78+.03 • 79+. 03 --- .72+.03 . 74+.03 

SilT rg --- .99+.01 . 65+.10 --- .98+.01 • 72+.08 --- .94+.02 1. 00+.12 --- . 93+.02 • 93+.17 

rp --- .93+.01 --- --- .94+.01 --- --- . 94+.01 --- --- .92+.01 

HilT --- --- .68+.10 --- --- .74+.08 --- --- I. 00+. 21 --- --- I. 06+. 17 

Simmcnta1 wr rg .90+.04 . 90+. 04 I. 00+. 23 .84+.06 .86+.05 1.00+.26 .68+. 13 • 70+. 12 .91+.30 . 51+. 22 .42+.25 .68+.31 

rp • 76+ .04 .76+.03 --- .76+.04 .76+.04 
__ ... 

.69+. 06 .69+.06 --- .66+.07 .67+.0i 

SliT r 11 --- 1.00+.01 • 90+. 24 --- .98+.01 .91+.26 --- 1.00+.01 . 91+.30 --- .91l+ . 02 .78+.31 

rp --- .96~.01 --- --- . 95+.01 --- --- .95+.01 --- --- .93+.01 

HilT --- --- .97+.23 --- --- . 89+. 20 --- --- .90+.30 --- --- .79+.31 



HEREDITARY PARAKERATOSIS IN A PRIVATELY-OWNED 
SHORTHORN BEEF HERD 

D.W. Vogt1, Carol G. Carlton1 and R.B. Miller2 

SUMMARY 

Nine instances of parakeratosis in a privately-owned herd of 
Shorthorn beef cattle were recorded over a 4-year period. These 
animals were subjected to an extensive pedigree analysis. Familial 
associations were strong. Twenty-one coefficients of relationship 
between all possible combinations of the nine affected calves ranged 
from 0.5% to 39.8% and averaged 15.6%. All affected calves are 
descendents of the bull Riverside Banker. Six of the nine affected 
calves have this bull in their paternal and maternal pedigrees. The 
remaining three affected calves have Riverside Banker in their sire's 
pedigree and were born to two full-sib dams. Results indicate that 
parakeratosis in the subject herd had a genetic etiology with affected 
animals being homozygous for an autosomal recessive gene. 

INTRODUCTION 

Parakeratosis is a disease in which affected animals manifest a 
greatly reduced ability to absorb zinc through the intestinal wall 
(Flagstad, 1976). Affected calves develop numerous symptoms 
associated with zinc deficiency. These symptoms generally become 
apparent between 2 and 8 weeks after birth (McPherson et al., 1969; 
Andresen et al., 1970; Brummerstedt et al., 1971; Stober, 1971; 
Brummerstedt et al., 1974; Kroneman et al., 1975). Clinical symptoms 
include development of scaly-crusty lesions on the skin (McPherson et 
al., 1969; Stober, 1971; Trautwein, 1971; Brummerstedt et al., 1974; 
Kroneman et al., 1975), formation of a scaly debris over the body 
(Larson and Prior, 1971; Kroneman et al., 1975), and some loss of hair 
(Brummerstedt et al., 1971, 1974). Postmortem examination 
consistently reveals a hypoplastic thymus (Brummerstedt et al., 1971). 
Affected animals die within 2 weeks to 6 months after birth (McPherson 
et al., 1969; Andresen et al., 1970; Brummerstedt et al., 1974). 
Continued administration of a zinc compound is apparently effective in 
causing a remission of symptoms (McPherson et al., 1969; Brummerstedt 
et al., 1971; Stober, 1971; Flagstad, 1977). However, many affected 
animals die from secondary infections in spite of treatment (Kroneman 
et al., 1975) owing to faulty development of the animals immune system 
(Brummerstedt et al., 1974). Histologically, parakeratosis is 
characterized by persistent nuclei in the cells of the stratum corneum 
of the epidermis. Parakeratosis has also been identified as lethal 
trait A46 (Andresen et al., 1970), morbus Adema (Gronborg-Pedersen, 
1970), hereditary thymus hypoplasia (Brummerstedt et al., 1971) , 

1oepartment of Animal Sciences, University of Missouri, Columbia. 
2Department of Veterinary Medicine and Surgery, University of 

Missouri, Columbia. 
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bovine hyperhidrosis syndrome (Larson and Prior, 1971), hereditary 
zinc deficiency (Kroneman et al., 1975), and Adema disease (Flagstad, 
1977). 

Parakeratosis has been observed primarily in cattle of Friesian 
descent (McPherson et al., 1969; Andresen et al., 1970; Brummerstedt 
et al., 1971; Stober, 1971; Trautwein, 1971; Andresen et a1., 1974; 
Brummerstedt et al., 1974; Kroneman et al., 1975; Flagstad, 1976; 
Savey et al., 1983). Studies (Andresen et al., 1970, 1974; Kroneman 
et al., 1975) with Friesian cattle indicate that this defect is 
probably inherited as a simple autosomal recessive. A 1971 study 
(Larson and Prior) describes this defect in six Shorthorn calves and 
suggests the likelihood of a genetic influence but no genetic analysis 
was done. This latter study (Larson and Prior, 1971) identified the 
bulls Riverside Banker and Pleasant Dawn Approval II as possible 
carriers of this defect. 

The purpose in the present report is to present results of a 
pedigree evaluation involving nine Shorthorn calves manifesting 
parakeratosis. 

MATERIALS AND METHODS 

Data are from records of a privately-owned herd of Shorthorn beef 
cattle in Missouri. One, two, two and four affected calves were born 
in 1980, 1981, 1982 and 1983, respectively. All calves born in these 
4 years were sired by three related bulls. Matings were by natural 
service. No affected calves were born in 1984 or 1985 following the 
use of new and unrelated bulls. Four of the affected calves were 
males and five were females. 

According to the owner, the defect was typical in its 
manifestation in all affected calves. All were born alive and their 
gestations were full length. Initially, the calves ate well but their 
growth performance was poor. The calves' eyes turned milky white, 
resembling pink eye, within a few days following birth. The nose 
generally turned red and there was some dark discoloration at the base 
of the teeth. The animals developed a persistent, scaly, dandruff
like appearance. The skin was fragile, especially around the joints 
where it became cracked. In cold weather the calves' coats became 
white with frost. Eight of the nine affected calves died within 2 
weeks to 4 months of birth. The remaining calf was given to the 
University of Missouri-Columbia Veterinary School and is still alive 
(age Feb. 1986 = 3 years). The surviving animal has been 
intermittently supplemented with large doses of zinc. Histological 
studies on the surviving animal showed persistent nuclei in the 
Stratum Corneum of the epidermis supporting a diagnosis of 
parakeratosis. 

The nine animals described above were subjected to an extensive 
pedigree analysis. Four- to seven-generation pedigrees were available 
for this analysis. 

13 



RESULTS AND DISCUSSION 

The familial relationships among the nine affected calves (1 
through 9) are shown in Fig. 1. Calves 1 and 2 were sired by bull 10 
out of dams 13 and 14, respectively. Calves 3 and 4 were sired by 
bull 11 out of dams 15 and 17, respectively. Calves 5 through 9 were 
sired by bull 12 out of dams 13, 15, 14, 18, and 16, respectively. 
The sires (10, 11 and 12) of the affected calves were related and had 
an average coefficient of relationship of 0.65%. This small 
coefficient of relationship is attributable to bull number 32, a 
grandprogeny of Riverside Banker. Six dams (13 through 18) produced 
the nine affected calves. Fifteen coefficients of relationship 
between all possible combinations of these dams ranged from 0 to 50.0% 
and averaged 14.6%. Their average coefficient of relationship, then, 
was between that of first cousins (12.5%) and half-sisters (25.0%). 
Four of the 15 combinations were zero. Two full-sisters (15 and 16), 
within the limits of their 5-generation pedigrees, were unrelated to 
two of the other four dams. Combi nations i nvolving these two, full
sisters with those dams accounted for the four zero coefficients of 
relationship. Dams 13, 14, 17 and 18 had Riverside Banker as a common 
ancestor. The 21 coefficients of relationship between all possible 
combinations of the nine affected calves ranged from 0.5% to 39.8% and 
averaged 15.6%. All affected calves are descendants of Riverside 
Banker with six of them having him in their paternal and maternal 
pedigrees. The remaining three affected calves (3, 6 and 9) have 
Riverside Banker in their sire's pedigree and were born to the 
above-mentioned full-sister dams. 

Inbreeding levels of the nine affected calves, within the limits 
of 4- to 7-generation pedigrees, were low and ranged from 0 to 6.25% 
(average= 1.4%). Inbreeding, of course, is not requisite to 
development of heredit ary defects; it does, however, increase the 
likelihood of developing hereditary defects. In the present study, 
the levels of inbreeding attained in the affected calves are 
attributable to bull number 32, a grandprogeny of Riverside Banker. 
As indicated previously, Riverside Banker was earlier (Larson and 
Prior, 1971) named in association with the possible transmission of 
parakeratosis (in that report referred to as bovine -hyperhidrosis 
syndrome). The findings of common ancestry in affected calves 
separated geographically (North Dakota and Missouri) and by time (1969 
to 1970 and 1980 to 1983) also provides good evidence that 
parakeratosis in these calves has a genetic etiology. 

The familial associations and circumstances described above 
strongly suggest that parakeratosi s in the subject Shorthorn calves iS 
hereditary wi th the mode of i nheritance being that of a simple 
autosomal recessive. This finding is in agreement with the suggested 
mode of inheritance for this defect in calves of Friesian descent 
(Andresen et al., 1970, 1974; Kroneman et al., 1975). 
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REDUCED REPRODUCTIVE EFFICIENCY IN CATTLE CARRYING 
THE 1/29 CHROMOSOME TRANSLOCATION 

D.W. Vogt1 and R.R. Maurer2 

SUMMARY 

A study of transmissible chromosome defects in regard to their 
risk of transmission and their effects on productive efficiency was 
started in 1984. This was a cooperative research effort between the 
University of Missouri-Columbia and the USDA Meat Animal Research 
Center at Clay Center, Nebraska. Calving and rearing efficiencies of 
chromosomally normal cattle were compared with those of cattle 
carrying a transmissible chromosome defect known as the l/29 
translocation. Seventy-two normal females and 48, 1/29 translocation 
carrier females were used in these comparisons. These 120 females 
were daughters or granddaughters of one Simmental bull. This bull was 
identified as a carrier of the l/29 chromosome translocation. 
Translocation carrier females had significantly (P<.OS) lower calving 
efficiency than the chromosomally normal females. Calf rearing 
efficiencies of the two cow groups, however, did not differ 
significantly (P>.OS). These results indicate that identification and 
elimination of animals with the 1/29 translocation would result in an 
improvement in reproductive efficiency. 

INTRODUCTION 

The chromosome defect in cattle known as the 1/29 translocation 
was first reported by Gustavsson and Rockborn (1964). Since that time 
this chromosomal defect has been shown to be present in a large number 
of cattle breeds (Long, 1985). 

The major effect of the l/29 translocation is on fertility. 
Studies by Gustavsson (1971), Refsdal (1976) and Betancourt (1985) 
suggested that daughters of 1/29 translocation carrier bulls had 
reduced fertility. However, a comparison by Blazak and Eldridge 
(1977) of services per conception in translocation carrier vs 
chromosomally normal females showed differences to be small and 
statistically non-significant. In this latter study the translocation 
involved was believed to be the 1/29 but this was not certain. 
Studies by Gustavsson (1976) and Dyrendahl and Gustavsson (1979) of 
non-return rates in l/29 translocation carrier bulls vs chromosomally 
normal bulls also pointed to reduction of f ertility associa ted wi th 
the l/29 translocation. 

1Geneticist, Department of Animal Sciences, University of 
Missouri-Columbia. 

2Research Physiologist, USDA-ARS, Roman L. Hrus ka U.S. Meat 
Animal Research Center, Clay Center, Nebraska. 
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The objective of this study was to compare calving and rearing 
efficiencies of 1/29 translocation carrier and chromosomally normal 
females. 

MATERIALS AND METHODS 

Animals used in this study were located at the USDA Meat Animal 
Research Center in Clay Center, Nebraska. Calving records were made 
in the years 1976 through 1984. Each cow had produced at least one 
calf; average number of calves per cow was 2.79. Cows ranged in age 
from 2.5 to 14 years and a veraged 4.77 years. Cows were generally 
maintained as a single herd except during breeding season when they 
were separated into three breeding groups. Cows were generally 
pasture mated with exposure to more than one bull although some cows 
were bred by artificial insemination. Only bulls of known fertility 
were used. 

Daughters and granddaughters of a known 1/29 chromosome 
translocation carrier Simmental bull were identified and 
chromosomally analyzed. Metaphase cells used in these analyses were 
obtained through 72 to 96-hour cultures of heparinized whole blood. 
One-half ml of whole blood was added to 8 ml of culture media (Hams 
FlO) to which had been added 2.4 ml of fetal calf serum, 0.08 ml of 
pokeweed mitogen, 0.1 ml of penicillin-streptomycin, and 0.01 g sodium 
bicarbonate. Cells were incubated at 38°C. One hour before 
harvesting, 0.2 ug of colcemid/ml was added to each culture bottle to 
arrest the cells at metaphase. At harvest, leukocytes were suspended 
in 0.075 M KCL hypotonic solution for 20 minutes. Cells were then 
fixed and subsequently subjected to a series (3-5) of washes in a 
freshly prepared 3:1 mixture of methanol and glacial acetic acid. 
Cells were affixed to slides by rapid air drying and stained with 10% 
Giemsa. Slides thus prepared were scanned microscopically and 
suitable metaphase cells chromosomally evaluated. 

Of 120 female descendants of the 1/29 translocation carrier bull, 
72 were chromosomally normal and 48 were carriers of the 1/29 
chromosome translocation. Reproductive efficiencies of these two 
groups of cows were compared through an evaluation of their average 
calving and rearing efficiencies. Calving efficiency of each cow was 
calculated as follows: 

Calving efficiency = Number of calves born 
(cow age in days - 493)/365 

In this expression, 493 is the average age in days when the cows first 
conceived. Rearing efficiency for each cow was calculated as the 
number of calves reared divided by the number of ca lves born. 

Differences in calving and in rearing efficiencies of the 2 
groups of cows were tested for statistical significance by t-test. 
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RESULTS AND DISCUSSION 

Tables 1 and 2, respectively, show average calving efficiencies 

and rearing efficiencies of the 2 groups of cows. The average calving 

efficiencies of 81.8 and 74.3 for the chromosomally normal and 1/29 

chromosome translocation carrier cows, respectively, shows that 1/29 

carrier cows were 9.2% (i.e., 7.5/81.8) less efficient than 

chromosomally normal cows. The difference of 7.5 between the 2 cow 

groups is significant at the 5% level of probability. Recent studies 

by King et al. (1980) and Popescu (1980) have shown that 1/29 

translocation carrier animals produce a higher proportion of 

chromosomally unbalanced reproductive cells. When such cells are 

involved in a fertilization the conceptus is chromosomally unbalanced 

and generally dies and absorbs very early in gestation. This is 

likely the reason for the reduced calving efficiency of the 1/29 

carrier cows in the present study. 

The difference (2.5) in average rearing efficiencies of the 

chromosomally normal cows (80.3) and of the 1/29 translocation carrier 

cows (77.8) is not significant (P>.05). This is as expected. Once 

the animals calve a difference in rearing abilities should not be 
expected. 

These results indicate that identification and elimination of 

animals with the 1/29 translocation would result in an improvement in 

reproductive efficiency. 
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TABLE 1. CALVING EFFICIENCIES OF CHROMOSOMALLY NORMAL AND 
1/29 TRANSLOCATION CARRIER FEMALES 

Cow groUQ N Average_ 

Chromosomally normal 72 81.8 .±. 2.5 

Translocation carriers 48 74.3 .±. 3.0 

Difference: 81.8 - 74.3 7.5 (P<.05). 

TABLE 2. CALF REARING EFFICIENCIES OF CHROMOSOMALLY NORMAL 
AND 1/29 CHROMOSOME TRANSLOCATION CARRIER FEMALES 

Cow grou2 N Avera~ 

Chromosomally normal 72 80.3 .±. 3·9 

Translocation carriers 48 77.8 .±. 4.7 

Difference: 80.3- 77.8 = 2.5 (N .S.) . 
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EFFECT OF THE UTERUS ON SUBNORMAL LUTEAL 
FUNCTION IN ANESTROUS BEEF COWS 

J.P. Copelin, M.F. Smith, H.A. Garverick, 
J.Heath and R.S. Youngquist 

SUMMARY 

The objective of this experiment was to determine the effect of the 

uterus on corpus luteum lifespan and concentrations of plasma 

progesterone in early weaned beef cows. Early weaning (23 to 33 days 

postpartum) is frequently followed by a short estrous cycle. Fifteen 

anestrous cows were allotted to a sham surgery (control; n = 8) or 

hysterectomized (n = 7) group. In the sham surgery group the first 

estrous cycle (8.8 + .3 days) was shorter (P<.05) than the second cycle 

(20.2 ± .5 days). From day 0 to 5 (day 0 =estrus) plasma progesterone 

concentrations were similar between groups for the first cycle, and 

after day 5 plasma progesterone concentrations began to decrease in the 

sham surgery group. Hysterectomy resulted in luteal maintenance and 

there was no difference in the pattern of secretion of progesterone from 

day 0 to 16 in the hysterectomized (first and second cycle) and sham 

surgery (second cycle) groups. In conclusion, corpora lutea from both 

control and hysterectomized cows are equally able to secrete 

progesterone up to day 5 postestrus at which time it appears a 

luteolytic effect is exerted by the uterus resulting in the early demise 

of the corpus luteum. 

INTRODUCTION 

The corpus luteum is a transient endocrine gland located on the 

ovary which secretes progesterone and regulates estrous cycle length and 

gestation length. The first ovulation postpartum frequently occurs 

without estrus and often results in the formation of a short-lived 

corpus luteum. Mechanisms during both the follicular and luteal phases 

can affect subsequent luteal function. Factors such as inadequate 

follicular maturation, premature release of prostaglandin F2a(PGF2a) 

from the uterus and/or an increased sensitivity of the luteal tissue to 

PGFza could be involved in reducing luteal lifespan. The objective 

was to determine the effect of the uterus on corpus luteum lifespan and 

progesterone secretion in the early weaned cow. 

PROCEDURE 

Fifteen mature beef cows in good body condition were allotted to two 

treatment groups (sham surgery; n = 8 or hysterectomy; n = 7) at 

parturition, based on breed and age. The calves were weaned 23 to 33 

days postpartum, at which time sham surgery or hysterectomy was 

performed. From parturition to weaning, blood samples were collected 

three times a week via jugular venipuncture and the cows were observed 
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d ;n for estrus. Only those cows which stood to be ridden were considere ~ estrus. An androgenized cow was used as an estrus detection aid. 
Following surgery and until 20 days after the second estrus, blood samples were collected daily via jugular venipuncture and the cows were observed for estrous behavior three times daily. Plasma was collected and frozen at -20°C until analyzed by radioimmunoassay for progesterone 
and luteinizing hormone (LH). In the hysterectomized cows, corpora 
lutea were regressed after day 20 using PGF2a (25 mg Lutalyse) and the 
length of the second estrous cycle was monitored for a period exceeding 
the normal estrous cycle length (>20 days). 

RESULTS AND DISCUSSION 

The interval from weaning to estrus was similar for both groups. In the sham surgery group, the first estrous cycle (8.8 + .3 days) was 
shorter (P<.01) than the second estrous cycle (20.2 +-.5 days). 
Following the first estrus in the hysterectomized group, cows were not detected in estrus until after injection of PGF2a and did not return to estrus thereafter, indicating removal of the uterus resulted in 
luteal maintenance. From day 0 to 5, plasma progesterone concentrations were similar between groups for the first estrous cycle and after day 5 plasma progesterone concentrations began to decrease in the sham surgerY group (Figure 1). Within the hysterectomized group, the pattern of secretion of progesterone from day 0 to 16 was similar (P>.OS) after the first and second estrus. Furthermore there was no difference in the 
pattern of progesterone secretion from day 0 to 16 between the 
hysterectomized (first or second cycle) and the sham surgery (second cycle) groups (Figure 1). This comparison indicates that there is not an inherently short lifespan assigned to the first corpus luteum formed 
postpartum. In this experiment the first corpus luteum formed in the 
hysterectomized group was equally competent in its ability to secrete 
progesterone as compared to the corpus luteum of the second estrous 
cycle of the sham surgery group which was representative of a typical 
normal estrous cycle. 

There was also no difference in the pattern of luteinizing hormone 
(LH) secretion from day 1 to 5 of the first estrous cycle for both the hysterectomized and sham surgery groups, suggesting that the formation of subnormal corpora lutea is not due to a lack of LH or an inabilitY to respond to LH. We conclude that by day 8 after the first estrus, it iS the uterus which has an inhibitory effect on luteal lifespan in early 
weaned beef cows. 
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Figure 1. Plasma progesterone concentrations during estrous cycle 1 

and 2 for control and hysterectomized cows. 
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RESPONSIVENESS OF CORPORA LUTEA TO PGF2a: 
COMPARISON OF BOVINE CORPORA LUTEA PRESUMED TO 
HAVE SHORT OR NORMAL LIFESPANS 

J.P. Copelin, M.F. Smith, H.A. Garverick, R.S. 
Youngquist, J. Heath, W. McVey, Jr.1 and 
E.K. Inskeep1 

SUMMARY 

The objective of this experiment was to determine if corpora lutea 
anticipated to be short lived are more responsive to the luteolytic 
action of prostaglandin F2a (PGF2a) than corpora lutea anticipated 
to have a normal lifespan. Sixteen beef cows were allotted at calving 
to a hysterectomized-control (HC; n = 8) or a hysterectomized 
-progestogen (norgestomet) implant (HN; n = 8) group. An additional 
group of 21 cows were allotted at calving to an intact-control (IC; n = 
9) or an intact-progestogen (norgestomet) implant (IN; n = 12) group. 
The intact cows were used only to verify that progestogen pretreatment 
would increase the number of cows having normal length estrous cycles, 
while control cows had short estrous cycles. A normal length estrous 
cycle in the cow lasts 18 to 21 days, whereas a short estrous cycle 
refers to those lasting only 7 to 12 days. The proportion of corpora 
lutea having a normal lifespan was greater (P<.1) for the IN compared to 
the IC group. In the HC and HN groups, concentrations of progesterone 
increased similarly from day 0 to day 7. Injection of PGF2a decreased 
concentrations of progesterone by approximately 50% by 6 hours after 
injection (similar for both groups). Luteolysis was induced in 0/8 and 
2/8 cows in the HC and HN groups, respectively. In summary, corpora 
lutea anticipated to be short lived were not more responsive to PGF2a 
than corpora lutea anticipated to have normal lif espans. 

INTRODUCTION 

The preceding study indicated that formation of subnormal corpora 
lutea in anestrous cows following early weaning- was not due to 
inadequate follicular maturation or a lack of luteotropic support. 
Since hysterectomy prolonged lutea l lif espan following the first 
ovulation in early weaned cows, a premature luteolytic influence of the 
uterus has been implicated in the reduced luteal lifespan. Subnormal 
luteal function may be due to a premature release of PGF2a from the 
uterus and(or) an increased sensitivity of luteal tissue to PGF2a. 
Consequently, the objective of this study was to determine if subnormal 
corpora lutea are more sensitive to the luteolyt i c effect of PGF2a. 

PROCEDURE 

Sixteen beef cows were allotted at calving to a hysterectomized
control (HC; n 8) or a hysterectomized-progestogen (norgestomet) 

1Di vi s i on of Ani ma l Science , West Virginia Uni ver sity. 
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implant (HN; n = 8) group. An additional group of 21 cows were allotted 
at calving to a uterine intact-control (IC; n = 9) or a uterine intact
progestogen (norgestomet) implant (IN; n = 12) group. The cows were 
observed for estrous behavior twice daily from calving until the 
completion of the experiment. Cows allotted to the HN and IN groups 
were implanted 17 to 21 days postcalving and the implants were removed 9 
days later (day 26 to 30). All cows were injected (im) with 100 ug GnRH 
on day 28 to 32 (48 hours after implant removal in the HN and IN groups) 
to induce ovulation. Two or three days later (day 30 to 33), surgery 
was performed on cows in the hysterectomized groups. All cows had 
ovulated in response to the GnRH injection. 

At hysterectomy, the previously gravid horn was determined and 
uterine venous blood samples were collected from both uterine horns. 
Five ml of blood was added to a heparinized tube containing 0.1N HCl 
(100 ul of 0.1N HCl per ml of blood) for later assay of prostaglandin 
concentrations. Cows were injected with 10 mg of PGF2a (Lutalyse) on 
day 7 following GnRH injection (day 0). The 10 mg dose was chosen based 
on preliminary data which showed luteolysis occurred in 25% of the 
animals receiving 10 mg PGF2a. 

Blood samples were collected via jugular venipuncture from all cows 
twice weekly from calving to the time of GnRH injection, and twice daily 
from GnRH injection to PGF2a injection (day 7) in the hysterectomized 
groups and once daily from the GnRH injection to estrus or day 25 in the 
intact groups. In addition, three blood samples were collected 20 
minutes apart prior to PGF2a injection in the hysterectomized cows. 
Following the PGF2a injection, blood samples were collected every 20 
minutes for 6 hours, every hour from 6 to 12 hours and every 2 hours 
from 12 to 16 hours. In addition blood samples were collected daily 
beginning 24 hours after PGF2a injection to day 35 after GnRH 
injection for the hysterectomized groups. Plasma was collected from all 
blood samples and stored at -20°C until analyzed by radioimmunoassay for 
progesterone, luteinizing hormone and PGF2a. 

RESULTS AND DISCUSSION 

The proportion of corpora lutea having a normal lifespan was greater 
(P<.1) for the IN compared to the IC group, indicating that progestogen 
pretreatment increased the proportion of normal length estrous cycles. 
Uterine venous blood concentrations of PGF2a from both the previously 
gravid and non-gravid uterine horns (HC and HN groups) were similar on 
day 2 following GnRH injection. In the HC and HN groups, concentrations 
of progesterone increased similarly from day 0 to 7. Injection of 
PGF2a decreased (P<.01) concentrations of progesterone by 
approximately 50% by 6 hours after injection which was similar for both 
groups (Figure 1). Luteolysis was induced using PGF2a in 0/8 and 2/8 
cows in the HC and HN groups, respectively. In the remaining cows whose 
corpora lutea did not regress, concentrations of progesterone increased 
(P<.01; similar for the HC and HN groups) beginning 24 hours after 
PGFza and remained elevated until day 30 to 34. By using a 
subthreshold dose of PGF2a (10 mg) we had hoped to be able to 
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totally regress some, but not all of the corpora lutea, thus allowing 
for an assessment of their sensitivity to PGFza. This was 
accomplished and in addition these results demonstrated that corpora 
lutea in both groups were able to recover to a similar extent from the 
luteolytic effects of PGFza. In conclusion, corpora lutea anticipated 
to have a shortened lifespan did not exhibit an increased sensitivity to 
PGFza when compared to corpora lutea having a normal lifespan. 

Mike Smith 
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Figure l. Plasma progesterone concentrations following injection of 10 

mg PGF2a on day 7 post GnRH for control (HC) and 
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norgestomet (HN) pretreated cows. 
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INVES TIGATION OF A REGULATORY ROLE BY 
NONSTEROIDA L FACTORS IN HOVINE FOLLICULAR FLUID 
IN PREPUBERAL HEIFERS 

M.T. Moser, H. A. Garverick, M.F. Smith, and 
R.S. Youngquist 

SUNMARY 

Recent literature has suggested that nonsteroidal 
factors in follicular fluid may play a role in the regula tion 
of ovarian development. Thus, charcoal-extracted bovine 
follicular flu id and/or foll icle stimulating hormone (FSIJ) was 
given to unilaterally ovariectomized hei f ers to inv~stigate 
the regulatory role of nonsteroidal factors in ovarian func
t ion . Exogen ous a dministration of porcine FSH to unilat
erally ovariectomized prepuberal hei f ers did not increase the 
total surface f ollicular population, but did cause a r~distri

bution of follicles from those measuring ( 3 mm to 7- 9 and 
10-13 mm in diameter (P(.OS). FSll also t;nded (P= .08) to 
increase plasma estradiol-l7B concentrations. Ch arcoal
extracted bovine follicular fluid did cause a decrease in 
plasma FSH within 24 hours afte r initiation of treatment 
(P<.OS), but did not affect plasma estradiol-17~ concentra
tions nor alter the FSH-induced follicular growth. Charcoal
extracted, bovine follicular fluid did not inhibit FSH-induced 
follicula r development. In summary, nonsteroidal follicular 
f luid factors did not inhibit FSH-induced follicular develop
ment when unilaterally ovariectomized prepuberal animals were 
used as the model. 

INTRODUCTION 

Bovine foll icula r fluid has been shown in vitro to 
contain an FSH binding inhibitor (FSH-BI; Fle tcher et al., 
198 2) which block s FSH binding to rat granulosa cells. The 
concentration of FSH-BI has also been positively correlated 
with the degree of follicular atresia (Slu ss et al., 1983). 
Whether or not FSH-Bl occurs in vivo has yet to b e demonstra
ted. Cah ill et al. (1984) repor ted that charcoal- extracted 
ovine follicular flu id inhibited PMSG stimulated follicular 
development in ewes. In a subsequent study (Cahill et al., 
1985), charcoal--extracted ovine f ollicular fluid decreased the 
rate of f ollicular growth in hypophysectomized ewes after PMSG 
stimulation. However, Ki racoffe et al. (1985) reported that 
FSH s timu lated f olli cular growth in ewes wa s not affected by 
CFF . 

Unilateral ovariectomy causes compensatory ovarian 
hypertrophy ( COH) i n prepuberal heifers (Johnson et al., 
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1985). Associated with COH is a transient rise in FSH, but 

not LH. This increased ovarian growth (COH) results from 

increased follicular fluid weight (Johnson et al., 1985). To 

investigate the presence of an FSH-binding inhibitor in bovine 

follicular fluid, this experiment was conducted to determine 

if CFF inhibits FSH-1nduced follicular development in unilat

erally ovariectomized (ULO) prepuberal heifers. 

PROCEDURES 

Bovine Follicular Fluid 
Bovine follicular fluid was aspirated from follicles (( 20 

mm in diameter) at a local slaughter house, the fluid was 

pooled and steroids removed by charcoal extraction (10 mg 

Norit A charcoal/ml follicular fluid). The extraction pro

cedure removed greater than 99 %, 98% and 84 % of progesterone, 

estradiol-17, and testosterone, respectively. The porcine FSH 

(pFSH) extract which was purchased from Burns-Biotech con

tained 1.9% LH. 

Experimental Design 
Fifty prepuberal heifers were allotted by breed and 

Weight (187-22 1 k g ) to five treatment g roups. Group 1 (n=11) 

was left intact (sham surgery), while groups 2 to 5 (n=10, 10, 

9 and 10, respectively) were unilaterally ovariectomized 

via a paralumbar incision on day 1. Groups 1, 2, and 4 

received 10 ml of saline intravenously (lV) and groups 3 and 5 

received 10 ml charcoal-extracted bovine follicular fluid 

(CFF) every 8 hours following ULO (day 1) for 4 days. In 

addition, 1 ml of saline (Groups 1, 2 and 3) or 2 .0 mg FSHp 

(Groups 4 and 5) was inj ected intramuscularly (IM) f ollowing 

the IV injection of CFF or saline from day 2 until day 4 . 

Jugular blood samples were collected via venipuncture 

into heparini z ed tubes every 8 hr from 48 hr before any 

treatment until removal of the second ovary on the morning of 

day 5. Blood was collected prior to I V injection of CFF or 
saline and IM injection of FSH or saline. Plasma was f rozen 

at - 20 ° C until concentrations of LH ( Zaied et al., 1980), FSH 

(Parfet et al., 1986), and estradiol-1 71 (Kesler et al., 19 77 ) 

were determined by radioimmunoassay. On the morning of day 5, 

the remaining ovaries were removed from animals in groups 2-5 

and both ovaries removed from animals in g roup 1 (sham ) . 
Calipers were used to measure the diameter of surface f o lli

:les. Ovaria n weight (fresh and l y ophy lized) and f ollicula r 

tluid weights were recorded to the nearest tenth o f a g ram. 

After weighing, the total ovary wa s s lic ed i nto . 5 wn sections 

using a hand microtome, and the tissues were blotted drv. 

Follicular fluid weight was determined b y subtracting t~e 
blotted dry weight from the total ovaria n weight. The ovary 

Slices were then lyophyliz ed a nd weighed. 

Statistical analysis was perf ormed using the General 

Linear Models procedure on the s t a ti s tica l analysis s ys tem. 

Ova ria n mea s urement s were a n a l y z e d as a 2 X 2 f ac t oria l 
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design. Blood parameters were a n a l yzed as a one-way analysis 
with spli t p lot over time design and dif fe rences (P(.05) 
determined by the l east s i gnifican t diffe rence tes t (LSD). 

RESULTS AND DISCUSSION 

Compensatory ovarian hypertrophy d i d not occur during the 
96 hr following ULO . Dif fe rences i n tota l ovarian weight 
(TOVWT) , follicular fluid weigh t ( FFWT) a nd p lasma FSH between 
the i nta ct (group 1) and ULO-saline (gr oup 2 ) trea tment s we re 
not signi ficant (P) .S ; data not shown). This lack of COH is 
not in a g reement with the f indings o f Johnson et al. (1985) in 
which ULO prepuberal heifers exhibited increased TOVWT and 
FFWT f ollowing the removal of the remaining ovaries on the 
seventh day fol lowing ULO . The failure to observe COH in this 
study may have been due to the s hort term (4 day s) allowed 
f ollowing ULO be f ore removal o f the second ovary compared to 
. Jo hnson et a l. ( 1 <)f\ c, ; 7 d 3ys ). llnwever . t ld s s h ort te r m """' " 
ne c essary to prevent the occurrence of ovulation pr ior to the 
removal of the s econd ovary in FSHp treated heifers. J ohnson 
et al. ( 1985) a lso reported a transient rise in plasma FSH 
durin g the fi r s t 36 hours f ollowing ULO , which was not ob
s erv ed in this s tudy . 

Prior to ULO, plasma concentrations o f FSH, LH a nd 
e s t radiol - 17p .did n o t diff er among the t rea tment groups. 
Following the initiation o f CFF treatment, FSH concentrations 
decreased (P(.05) 46 % by 24 hr in g roups 3 and 5 (Figure 1), 
whereas LH con centrations were not a ff e c ted (data not shown). 
Plasma concentrations of both FSH (Figure 1) and LH (data not 
s hown ) increased f ollowing the f irs t injection of FSHp in 
Gr oup s 4 a nd 5 and r e mained elevated (P(.05) during the 
remainder of the sampling period. This f inding was probably 
the result of the cross-reactivity of FSHp with endogenous 
bovine FSH in the radioimmunoassay. The rise in LH was 
believed to have resulted beca use of the LH i n the FSHp. 

Con centra tions of e s tradiol-1 7~ in plasma were low. How
ever, initiation o f FSH inj e c t i ons tended to inc rease 
estradiol-1 7, levels ( 2 .0 pg/ml; P= . 08) . 

FSHp treatment increased (P(.OS) bo th OVWT and TFFWT 
(Figure 2) but did not affect lyophyliz ed weight. FSHp 
treatment did n o t affect the total number of surface f olli
cles, but increas ed (P<.01 ) f ollicles 7- 9 mm and 10-1 3 mm in 
diameter a nd decreased (P(.0 5) fo llic les 3 mm or less (Fi gure 
3) . In all ovaria n parameters s tudied, CFF did not inhibit 
FSH-induced f ollicular development o f ULO prepubera l he ifer s . 

I nterpreta tion of this d a t a suggests that FSH causes a 
redistribution o f follicles f rom small t o large, but does not 
affect the total f ollic ul ar population. The fai lure to 
observe a n inhibition o f induced fo llicular development b y CFF 
is in agreement with Kiracoffe et a l. ( 1985) , who reported no 
e ff ect on ovulation rates in ewe s f ollowing PMSG and CFF 
treatment. These data a r e in c ontrast with the observations 
of Cahill e t a l. (1 984 ) who reported that c h a r coal-extrac ted 
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ovine follicular fluid, when given to intact ewes stimulated 
with PMSG, inhibited follicular development. In a subsequent 
study, Cahill et al. (1985) reported that hypophysectomized 
ewes treated with PMSG had a lower fo llicular g rowth rate when 
treated with charcoal-extracted ovine follicular fluid than 
those treated with only PMSG. One reason for differences 
between studies may lie with the use of PMSG instead of FSH, 
but further research will be necessary to resolve this con
flict. 

Findings from this experiment suggest that PSH causes 
enhanced development of antral follic les as evidenced by the 
redistribution of follicular populations observed in this 
study. An intrafollicular mechanism for regulation of folli
cular growth by the FSH-Bl may be present in the bovine: 
however, results from this e xperiment do not demonstrate its 
presence. Therefore, new models will need to be designe d to 

investigate the possible roles of nonsteroidal factors, since 
furth e r in s i1:h t: int o t:he rcf'ulntl o n o l folli c ul : •r l : r- cn.rth c ould 

eventually lead to the production of a greater numher of 
Superior cattle via the improvement of the already exis ting 
technique s of superovulation, embryo trans f er and in vitro 
culture. 
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REPEATABILITY OF RESPONSE TO 
SUPEROVULATION IN CATTLE 

W.R. Lamberson 

SUMMARY 

Repeatabilities of total numbers of ova (TO) and transferable 
quality embryos (TQE) r ecovered following superovulation of Brangus 
cows were estimated from records of 210 attempts involving 75 cows . 
Repeatability of number of TO recovered was • 22 + • 08 and of number of 
TQE r ecovered was .19 + .08. Overall mean numbers of TO and TQE were 
9.0 and 5.0, respectively. The mean numbers of TO r ecovered were 8.9 
from the first treatment, 9.5 from the second treatment and 8.6 from 
the third treatment. The mean numbers of TQE recovered were 5. 2 from 
the f irst treatment , 4. 6 from the second treatment and 5 . 2 from the 
third treatment . Regressions of TO and TQE numbers on flush did not 
indicate that response declined significantly to repeated super
ovulation. Low repeatabilities suggest that response to an initial 
superovulatory treatment is not a good indi cator of a cows ability to 
respond to superovulation. 

INTRODUCTION 

Advances in techniques in reproductive biology have allowed 
nonsurgical embryo to become an important tool of the cattle industry. 
Successful embryo t ransfer is dependent on the coordination of many 
separate components such as detection of estrus, synchronization of 
estrus , superovulation , embryo collection, embryo cul ture or storage 
and transplantation to the recipient. It is often desirable to 
repeatedly superovulate and f lush valuable donors to maximize the 
producti on of offspring. Reports of response to repeated super
ovulation have been variable. In the present study data from 75 cows 
flushed two or three t imes were ana lyzed to determine the 
predictabil ity of future r esponse to superovul ation from initial 
response . 

PROCEDURE 

Data wer e collected during 1984 on 210 flushes of 75 Brangus cows 
that were part of the embryo donor herd of a seedstock operation 
l ocated in North Central Missouri. The donor cattl e averaged 990 lb. 
and ranged in age from 15 mo. to 15 yr . Donors were a llowed to graze 
fescue pasture ad l ibitum and wer e suppl emented with a ration 
consisting of free choi ce grass hay and 8 lb. of 14% crude prote in 
concentrate t wice daily . 

The donors wer e observed for estrual behavior t wice daily . On 
days 8 to 13 of the estrous cycl e (estrus = day 0) donors were 
pal pated for the presence of a corpus lut eum. If a corpus l ut eum was 
found , the donor was adminis t er ed a series of nine intramuscular 
i n j ections of follic l e stimulating hormone (FSH). Injections began at 
dosages of 4 to 6 mg and wer e decr eased by 1 mg every 24 hr t o a dose 
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no lower than 1 mg. Initial dosages were chosen according to donor 
age, parity and number of collections since her last natural calf. 
Heifers commonly were started at 4 mg and cows with several 
collections since their last natural calf were started at 6 mg. 
Donors were administered 25 mg of dinoprost tromethamine (Lutalyse ) 
with the sixth and seventh injections of FSH. Upon detection of 
estrus, donors were inseminated at 0, 12 and 24 hr with two units of 
semen at each insemination. 

Six to eight days after insemination, embryos were collected 
nonsurgically from the uterine body using a gravity flow system with 
one liter of flush medium. Flush medium was prepared by adding 25 mg 
of Kanamycin Sulfate and 10 ml of heat inactivated newborn calf serum 
to one liter of 1X Dulbeccos phosphate buffered saline . OVa were 
microscopically examined for evidence of fertilization and 
development. Embryos that were considered to exhibit adequate quality 
were nonsurgically transferred to synchronous recipients. 

Statistical analyses were performed on total numbers of ova 
collected ('ID) and numbers of transferable quality embryos (TQE). 

RESULTS 

Descriptive statistics for numbers of 'lD and TQE are presented in 
Table I. There is little evidence that response to superovulation 
declined after the first regimen. Regressions of numbers of ro and 
TQE on flush were .01 + .65 and -.04 + .51, respectively. Adequate 
response to second and-third superovuTatory treatment may have been 
due to having increased the FSH dose after initial treatments . 
Unfortunately, data were not available to determine a dose-response 
relationship. A dose-response relationship acting in this situation , 
however, in no way diminishes the practical significance of the 
absence of a refractory period. 

Repeatabilities for ro and TQE were estimated using analysis of 
variance techniques. The values of . 22 + .08 for TO and .19 + .08 for 
TQE fall between the values of .33 for corpora lutea count following 
superovulation reported by Christer, et . al. (1980) and .01 for number 
of pregnancies resulting from embryo transfers following 
superovulation reported by Seidel (1981) . The repeatability values 
can be used as a predictor of future performance using the equation : 

where: 

PFP = (IP- HA)R + HA 

PFP - predict.ed future response 
IP - initial performance of the cow 
HA - herd average for the trait 

R - r epeatability of the trait 

A less quantitative but perhaps more easily interpreted 
description of the relationship between consecutive responses to 
superovulation can be made by grouping the number of 1~E recovered 
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into t hree catagori es. The desired number of TQE for the experimental 
herd was 8 + 4 thus catagories were assigned as: below the desired 
range (low,-0-3), within the desired range (medium, 4-12) or beyond 
the desired range (high, 13 and above ). Of the 75 cows involved in 
the study, the initial r e sponse of 40 was low, 23 medium and 12 high . 
Of those with initially low r esponse, median subsequent response was 
2.0, 20 cows had repeatedly low responses and only 28 of 69 subsequent 
responses were equal to or exceeded 4 TQE. These results occurred 
despite the fact that the se cows were likely to be administered the 
higher superovulatory treatment during the ir second and t hird 
treatment regimens . Cows which expressed an initial response in the 
medium or high categori es had a median l a t er r esponse of 4 . 0 TQE with 
30 of 55 equal to or exceeding 4 TQE. These r esults suggest that the 
pos itive value of the repeatability may be due to a portion of cows 
having little ability to respond to treatment with FSH administered at 
these dosages . 

This study provides little evidence to suggest a systematic 
decline in r esponse to r epeated superovulatory treatments . The 
repeatabilities estimated in this study were low suggesting that 
r e sponse to an initial superovulatory treatment would not be a good 
predictor of the cows ability to respond to exogenous gonadotropins . 
Despite this evidence , fifty percent of cows which yielded fewer than 
4 TQE from their firs t flush r epeatedly had low embryo r ecoveri es . 

LITERATURE CITED 
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EmbrY.o transfer in cattl e : Factors affecting superovulatory 
response , number of transferable embryos , and l ength of 
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TABLE I . DESCRIPTIVE STATISTICS FOR TOTAL OVA AND 
TRANSFERABLE QUALITY EMBRYOS BY FLUSH 

Total Ova Transferable Quality 
Standard Standard 

Flush n Mean deviation Range Mean deviation 

1 75 8 . 9 9 . 6 0- 36 5 . 2 6 . 0 

2 75 9 . 5 10.1 0-48 4 . 6 5. 2 

3 60 8 . 6 8. 7 0-4 2 5 . 2 6 . 4 
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COMPUDOS E (}t VERSUS RALGRO J3_) IMPLANTS FOR STEEHS 

ON SUMMER PASTURE 

111,2,3 
Homer B. Sewe 

SUi'fHARY 

Thirteen farm trials ranging from 14 2 to 205 days compared a single 

implant of Compudose with a single implant of Ralgro fo r yearling steers 

on summer grazing periods that ave.raged 172 days. Steers implanted with 

Compudose averaged 13.0 lb (P < .001) greater total gain per head compared 

to steers receiving a single Ralgro implant. An analysis of three trials 

with less than 155 days (P < .001) and 10 trials with more than 170 day s 

(P < .001) indicated an advantag e for Compudose irrespective of trial 

length. Compudose increased gains in trial s that had average daily ga in 

less than 1.3lb (P < .05) a nd more than 1.3 lb (P < .01). 

There was no significant difference in the gains of steers in an 

average of five trials that compared Compudose with Ralgro reimplanted 

at 98 days in trials that averaged 187 days. Cattle lost very few o f the 

Compudose implants (1.03%). (Key words: Cattle, Compudose, Ralgro, 

Pasture, Reimplant). 

INTRODUCTION 

Sewell et al. (1972) found a single implant of Ralgro increased 

the average gain of yearling steers grazing summer pastures by 20 lb 

(12.82 %) and 24 lb (1 5 . 93%) in a 120- and 131- day average period in 

1971 and 197 2 , respectively . 

Ralgro and Synovex implants are thought to be ef f ective for approx i

mately 100 days. A study involving 11 farms showed a second implant 

of Ralgro at 79 days, in pasture periods averaging 166 days, increased 

the average gain of y earling steers by 9.5 lb (4.0%) above steers 

receiving one initial implant (Sewell , 1983) . In ei ght companion trials, 

a second implant of Synov e x at 9 2 days increased the avera g e gain per 

head by 6.3 lb (2 . 7%) f or s teers g r a z ing a n average of 18 1 days . 

1-Professor, State Beef Catt l e Feed ing Specialist, lln i ve rsit y of Missouri 

Animal Science Department. 
2-University of Missouri Area Livestock Specialists coope r ating were: 

James Freeman, Don Mobley , Phil Pull e y , Karl Ha rtung , James Knight, 

Charles Ro s enkrans, J erry Thompson, Bud Reb e r, Albert Kennett, Ray 

Parsley , Way ne Shannon, Steve Harris, J oe Cupp, Charl es Gamble, Carl 

Lueker, Larry Garrett, Winston Ewing . 
3- I mplants and other assistance prov ided by El a nco Products Compan y , A 

Division of Eli Lilly a nd Compa ny, Ind i a napo lis , Indiana. 
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Studies have indicated that the response from implants is reduced or 
even non-existent when cattle make low daily gains. Daily gains usually 
decrease in late summer because of heat, parasites and a drop in forage 
quality and quantity. A decrease in implant response in late summer was 
indicated in the foregoing Synovex studies. The increase in average 
total gain per head from the second Synovex implant averaged 17.1 lb in 
4 herds where steers with one implant gained from 1.14 to 2.15 lb daily 
after the second implant was given. Only one of four trials gave a 
response from the second implant of Synovex where average daily gains 
were below 0.95 lb for the period after the second implant. 

Compudose, a silicone rubber implant, contains 24 mg of estradiol 
and is effective for 200 days. It is cleared by the Food and Drug 
Administration for use with steers of any weight in suckling, growing and 
finishing phases. A single implant of Compudose should increase total 
gain in comparison to a single 100-day implant in grazing periods of 
150 to 200 days. Also, additional information is needed on the 
comparative response from a single implant of Compudose vs a second 
implant of Ralgro at 100 days in these long grazing seasons. 

PROCEDURE 

University of Missouri Extension Area Livestock Specialists 
cooperated in the supervision of these trials. Thirteen farms were used 
to compare the weight gains of steers receiving an initial implant of 
Compudose vs an initial implant of Ralgro. In five other trials, one 
implant of Compudose was compared to an initial implant of Ralgro 
followed by a second implant at 90 to 100 days. 

Groups of yearling steers were separated by breed and randomly 
allotted within the breed group by a gate cut to receive either a 
Compudose or Ralgro implant when , they were put on pasture in the spring• 
Individual weights were taken at the beginning and end of the trial. 
Cattle implanted with Compudose were examined for retention of the 
implant at the close of the trial. All steers in a trial were grazed 
together on pastures that were mostly fescue. Steers received protein 
and grain supplements for all or part of the grazing period on some 
farms. 

Data were statistically analyzed by analysis of variance. 

RESULTS 

A total of 1,335 yearling steers with average starting weights of 
508 lb were used in 13 trials that ranged from 142 to 205 days in length 
to compare a single implant of Compudose with a single implant of Ralgro 
(table 1). A summary of the 13 trials, that averaged 172 days in length, 
showed steers receiving the Compudose implant gained significantly 
faster. They averaged 13.0 lb (P < .001) more total gain for a 6.1% 
increase in gain over steers with a single Ralgro implant (2 24.6 lb 
vs 211.6 lb). Steers receiving the Compudose implant outgained the 
Ralgro implanted steers in 12 of 13 trials. 
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The advantage for Compudose was significant irrespective of trial 
length (table 2). Three trials under 155 days (142, 144, and 153) 
averaged 11.4 lb (P < .001) per head gain advantage for Compudose. Ten 
trials over 155 days averaged 179 days in length and showed a 13.6 lb 
(P < .001) average gain per head advantage for Compudose. 

Compudose gave an average gain advantage of 9.5 lbs (P <.OS) per 
head for seven trials where daily gain was below 1.3 lb and 17.4 lb (P < 

.01) more average gain per head in six trials where average gain exceeded 
1.3 lb daily (table 3). 

Compudose Versus Two Ralg~ Implants 

Five trials were conducted to evaluate the performance of yearling 
steers implanted with a single Compudose implant vs two implants of 
Ralgro (table 4). The average time of application for the second implant 
of Ralgro was at 98 days in trials that averaged 187 days in length. 
Steers receiving Compudose averaged 9.7 lb more total gain per head than 
steers implanted twice with Ralgro. There was much variation among 
trials and the difference was not statistically significant. The 
Compudose steers had higher average gain per head in three trials (31, 

28, and 9 lb), and the Ralgro steers excelled in two trials (16 and 3 lb). 

Implant Loss 

There was a problem with implant loss in some of the early trials 
With Compudose. A change in the design of the implant needle and 
coating the implant with an antibiotic appears to have removed this 
problem. Nine of the 871 cattle implanted with Compudose lost implants 
(Tables 1 and 4). This represents a 1.03% loss. 

LITERATURE CITED 

Sewell, H. B. 197 2 . Ralgro vs DES implants for steers on pasture. 
MO Cattle Feeding Seminar, Univ of Missouri, Columbia. 
pp. 58-66. 
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Tablel. COMPUDOSE VERSUS ONE RALGRO IMPLANT 
(13 Trials) 

-rwg·-~ 

Compudose I nit Final Avg 
Tria 1 implants Suppl/lb No. No. Wt Wt ADG gain Difference 
No. Implant Lost hd/day head days lb lb lb lb lb % 

c 0 + 51 142 461.7 643.4 1.28 181.7 9.0 5. 2 
R + 50 142 461.0 633.7 1.22 172.7 

2 c 0 50 144 -- 463~0-- 7 4 7. 8 1 . 98 284.8 4. 3 1 . 5 
R 48 144 466 .0 746.6 l .95 280. 6 

3 C 2 T~2--120-~ 153 530.2 773.3- 1.59 243.1 21.1 --10 . 0 
R + 119 153 511.4 733.4 1.45 222.0 

4----- c 0 35 160 469.7 732.2 1.64 26 2.5 2.4 0.9 
R 35 160 471.8 731.9 1.63 260.1 

5 c 1 + - 50 164 466.6 688.1 1.35 221.5 7.0 ~3 
R + 50 164 467.3 681.8 1.31 214.5 

6 c o + 49 166 474.9 669.2 1.17 194.3 14.6 8.T 
R + 47 166 482.2 661.9 1.08 179.7 

7 c 0 3- 24 166 375.0 652.5 1.67 ~277.5 45.7 19.7 
R 3 22 166 398.2 630.0 1.40 231.8 

8 c 0 38 174~--544~-9 692.1 .85 147.2 
R 40 174 524.1 672.9 .86 148.8 -1.6 -1.1 

9 c 0 5 27 175 558~~ 891 .~ 1.90 333.0 23.9 7.7 
R 5 27 175 563.9 873.0 1.77 309.1 

1 0 . . - - t 2 7 6 1 8 2 52 4 . 8 6 72 . 8 -. 81 ~ - - 1 4 8 . 0 3 . 5 2 . 4 
R 76 182 532.1 676.6 .79 144.5 

11 c 0 32 196 548.0 753.9 1.05 ---205.9 20.6 11.1 
R 31 196 566.6 751.9 .95 185.3 

12 c o 5.5 49 204 587.1 853.3 1.31 266.2 lU.l- 4.0 
R 5.5 50 204 586.5 842.5 1.25 256.0 

i3 c 3 70 205 575.2 729.4 .75 154.2 10.0 6.9 
R 69 205 589. 2 733.4 . 70 7 44. 2 

Avg Compudose 
Ralgro 

ga 671Tb 172 
6641 172 

a'-as~ \ . ?..% <:>"" "" "'"' ''"''~s -., 0\ =~a~a\-., *? -< .()()\. 

506.1 
509.2 

730.7 1.31 
720.8 1.23 

224.6 
211.6 

13.0* 6. 7 



Length of 
Trial 

Table 2. EFFECT OF TRIAL LENGTH 

No. 
Implant Trials 

Avg 
No. Days 

Avg 
Total Gain 

Diff. 
lb. 

------------------------------------------------------------------------

Under 155 days 

Over 155 days 

*(P < .001) 

c 
R 

c 
R 

3 

10 

146 

179 

236 .5 
225.1 

221.0 
207.4 

Table 3 . EFFECT OF AVERAGE DAILY GAlN 

No. 
Implant Trials 

Avg 
Daily Gain 

Avg 
Total Gain 

11 • 4 * 

13.6* 

Diff. 
lb 

-----------------------------------------------------------------------
Less than 1. 311 c 1.03 185 .4 
daily gain R 7 .98 175.9 9.5* 

Over 1 . 311 c 1.69 270.4 
daily gain R 6 1. 59 253.0 17.4** 

------------------------------------------------------------------------
* (P < .05) 

** (P < .01 ) 
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Table 4. COMPUDOSE VERSUS TWO RALGRO IMPALNTS 

Implants/ Suppl. No. I nit. Re- Total ADG Total Difference 
Trial lost ( ) 1 b/hd/day head wt implant days 1 bs gain lb % lb days lb 

c (0) + 77 561 2.5 422 -16 -3.8 
R+R + 79 560 104 172 2.6 438 

2 c ( 1 ) 5 32 666 1. 73 302 28 10.2 
R+R 5 32 632 99 175 1.57 274 

3 c (0) - 30 552 1.37 258 9 3.6 
R+R - 27 542 92 188 1.32 249 

4 c (0) 4.5 36 456 1.94 382 31 8.8 
-10> R+R 4.5 36 446 90 197 1. 78 351 
-10> 

5 c (0) 0.3 26 559 1.44 293 -3 -1.0 
R+R 0.3 26 559 107 204 1.45 296 

Avg ( 1 ) a 200Tb 559 1.80 331 .3 9.7c 3.0 
200T 548 98 187 1. 74 321.6 

a Implant loss .5%; b T=tota 1 ; c N.S. 



p\ l . 
COMPARfSON OF SYNOVEX-·C . ~-' AND HALGRO · { FOR SUCKLING 
CALVES 

? 3 3 . Horner Sewe~1·· , Dale Dunseth , James Freeman and 
Don Mobley 

SUMMARY 

There were no significant differences in any of five field trials 
comparing the pre-weaning gain of steer calves implanted with a single 
dosage of Synovex-C vs a single dosage of Ralgro in periods ranging from 
134 to 213 days. Pooling the means of the five trials gave an average 
daily gain of 1.75 lb for each implant. 

Synovex-C increased the total suckling gain of hei f er calves by 
26 lb (P = • 06 7) compared to non-implanted calves in a single trial of 
174 days. 

INTRODUCTION 

Synovex-C is a recent implant fo r use on s uckling s teer and hei fe r 
calves. These trials were designed to compare Synovex-C with Ra l gro 
whose efficacy for stimulating pre- and post-weaning gain of beef 
calves is established. 

EXPERIMENTAL PROCEDURE 

Five herds were used to compare a single implant of Synovex-C with 
a single implant of Ralgro for suckling steer calves. Calves o f mixed 
breeding were implanted at l to 3 month of age. Most of the calves were 
either Angus-Hereford crosses or crosses o f these two b reeds with 
continental breeds. Steer calves within a herd were blocked b y weight 
and randomly allotted within the weight g roup by a ga te cut to an 
implant treatment. Calves were ear tagged a nd individuall y weighed 
once at the beginning and end of the trial . Trial lengths were 134, 
156, 159, 19 7 , and 213 days. All cow and calf pairs in a herd were 
grazed together on pastures tha t were mostly fescue or fescue-le gume 
mixtures. 

The same p rocedure was used to compa re the gain of suckl ing heifer 
calves implanted with Synovex - C vs those n o t i mplanted in a single tri al 
of 174 days. Are a Livestock Specialist s upervised all trials. 

Data were statistically analyzed by anal ys i s o f varian ce . 

-------------------------------
-Implants provided by Syntex Agribusiness, Inc ., Des Mo ines , Iowa 

2 - State Ex tension Live stock Specialist 
3 - Area Exten sion Livestock Spe cialists 
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RESULTS 

Calves averaged from 1.51 to 2.18 lb daily gain in the five trials 
(Table 1). There were no significant differences between the suckling 
gains of steer calves implanted with Synovex-C or Ralgro in any of these 
trials. The average daily gains of the calves were the same (1.75 lb) 
when the means of the five trials were combined. Calves implanted with 
Synovex-C averaged 2 lb more total gain in one trial but had 4 less 
total average gain in another trial. The difference between the average 
total gains for the two implants was 1.0 lb or less in the other three 
trials (0, 1, 1). 

Data in Table 2 show nursing heifers calves implanted with Synovex-C 
gained 26 lbs (10%) more per head than non-implanted calves in 174 days 
(P = .067). This herd grazed fescue pastures in the Ozarks. 

TABLE 1. SYNOVEX-C vs RALGRO FOR SUCKLING STEER CALVES 

Avg Avg Avg Avg Synovex-C 
Total No. Initial Final Total Daily Improvel!lent 

Implant Head Days Weight Weight Gain Gain Total Gain 
Lb Lb Lb Lb Lb % 

-------------------------------------------------------------------------,_ Ralgro 20 134 239 442 203 1.51 
Synovex-C 20 251 456 205 1.53 2 1.0 

Ralgro 37 156 248 552 304 1.95 
Synovex-C 37 245 545 300 1. 92 -4 -1.3 

Ralgro 11 159 287 634 347 2.18 
Synovex-C 10 287 634 347 2.18 0 0 

Ralgro 16 197 210 515 305 1.55 
Synovex-C 17 218 524 306 1.55 1 .3 

Ralgro 16 213 213 541 328 1.54 
Synovex-C 14 208 537 329 1. 55 1 .3 

SUMMARY: 

Ralgro 100 172 239 537 298 1. 75 
Synovex-C 98 242 539 297 1.75 -1 -.3 

~----------------------------------------------------------------------------- None of these total gains differed statistically. 
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Implant 

None 
Synovex-C 

TABLE 2. SYNOVEX-C FOR SUCKLING HEIFER CALVES 

Total 
Head 

21 
21 

No. 
Days 

174 

Avg. 
Initial 
Weight 

Lb 

201 
202 

Avg. 
Final 
Weight 

Lb 

Avg. 
Total 
Gain 

Lb 

260 
286 

Avg. 
Daily 
Gain 

Lb 

1.49 
1.64 

Synovex-C 
Improvement 
Total Gain 

Lb k 

10 

y------------------------------------------------------------------------
(::? ~ .067) 

Homer Sewe ll 
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COMPUDOSE ~. SYNOVEX- C J~ 

SUCKLING CALVES 1 

'].( 
AND RALGRO IMPLANTS FOR 

Homer Sewe11 2 , Jall]es Freeman3 , 0. L. Robertson3 

and Robert Sibbit 

SUM1-1ARY 

Nursing steer calves implanted with Compudose p:ained 16 lbs (6.6%) 
less than non-implanted calves in 182 days in a herd where average daily 
gai~ was low (1.39 lb). The difference was not statistically significant. 
In another trial of 174 days with suckling steer calves, a single 
implant of Synovex-C gave 5 lb (1.7 %) more total gain thAn a single 
implant of Compudose but the difference was not significant. Steer 
calves imp lan ted with Compudose ga ined 14 lbs more (4.4 7 ) than Ralgro 
implanted calves in a 206-day trial (1.60 vs 1.53 lb ADG), but had 
similar gains to Ralgro implants in a 170-day trial (1.88 vs 1.87 lb). 
None of tht.> differences were significant. 

INTRODUCTION 

Synovex-C is a recent implant approved f or suckling steer or heifer 
calves. rt is thought to be effective for 100 to 120 days. Ralgro, an 
impJ ~ Ilt for cattle of all weights, maintains its efficacy for about 90 
e0 120 days. Compudose, a longer lasting implant o f 200 days, has been 
cleared as a promotant of pre- aud post-weaning gains of steers. These 
trials were designed to compare Compudose with Synovex- C and Ralgro fo r 
suckling calves, and to collect additional ir1formation on the efficacy 
of Compudose for pre-weaning ·gains o f steers. 

EXPERIMENTAL PROCEDURE 

Suckling steer calves of mixed breeding were implanted at 1 to 3 
month of age. Most o f the calves were either Angus-Hereford crosses or 
crosses o f thes e two breeds with continental breeds. Steer calves 
within a herd were blocked by weight and breed and randomly allotted 
within the group s by a gate cut to an implant treatment. Calves were 
identified by ear tags and individually weighed once at the start and 
end of the trials. Trials ranged f rom 170 to 206 days. All cattle in 
a tes t were graz ed together on pastures which were predominan tly f escue· 

Data were statistically analyzed by analysis of variance. 

y-----------------
implants s upplied by Lilly Research Laboratories. 
Synovex-C f urnished by Syntex Agribusiness InC·• 

Compudose and Ral gr o 
Greenfield, Indiana . 

2Des Moines, Iowa. 

3st a te Ex tension Livestock Special ist . 
Area Ex tension Livestock Specialist. 
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RESULTS 

Controls gained 6.6% faster than calves implanted with Compudose 
(1.43 vs 1.34 lb ADG) in a trial of 18 2 days (Table). This study was 
conducted in the summer of 1984 near Rolla. Cattle grazed fescue 
pastures that became scant because of drought in mid- and late-summer. 
These steer calves averaged 1.39 lb a head per day gain and had light 
weaning weights of approximately 400 lbs. Other work has indicated that 
implants gave little response when cattle gains were low. Control calves 
averaged 16.0 lbs more total gain per head than calves implanted with 
Compudose but the difference was not statistically significant. 

Compudose was compared to Synovex-C in another Ozark herd. Calves 
implanted with Synovex gained slightly faster in the 174-day duration of 
this trial (1.67 vs 1.64 lb ADG). The 5 lb difference in total gain per 
head was not statistically significant. 

Steer calves implanted with Compudose gained 5% faster than 
suckling calves implanted with Ralgro (1.60 vs 1.53 lb ADG) which 
amounted to 14 lbs more gain for the Compudose implanted calves in 206 
days. However, the difference was not statistically significant 
(Table). In a similar trial of 170 days, Compudose and Ralgro implanted 
calves had similar daily gains (1.86 vs 1.88 lb). 

COMPUDOSE, SYNOVEX-C AND RALGRO IMPLANTS FOR SUCKLING STEER CALVES 

Avg Avg Avg Avg Difference 
Total No. Initial Final Total Daily 

Implant Head Days Weight Weight Gain Gain Total Gain 
lb lb lb lb lb % 

--------------------------------------------------------------------------
.£?mpudose VS No Implant -

Control 32 182 158 418 260 l. 43 16 6.6 
Compudose 32 155 399 244 l. 34 

.8?,mpudose vs Single Synovex-C 

Synovex-C 26 174 212 503 291 1. 67 5 1.7 
Compudose 25 208 494 286 1.64 

~pudose VS Single Ralgro 

Ralgro 26 206 130 446 316 1. 53 
Compudose 30 126 456 330 1.60 14 4.4 

Ralgro 28 170 158 475 317 l. 86 
Compudose 28 183 503 320 1.88 3 0.9 

y--------------------------------------------------------------------------
None of these differences were statistically significant. 
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It appears that Compudose implants were giving similar responses as 
Ralgro or Synovex-C implants for suckling steer calves in periods of 170 
to 174 days. However, Compudose did give a greater response (4.4%) than 
Ralgro in a 206-day trial but the difference was statistically non
significant. 
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USING RALGRO IMPLANTS ON GROWING CATTLE GRAZING INFECTED 

AND NON-INFECTED FESCUE PASTURES 

R. Morrow, G. Garner, M. Stokes, A. Decker, J. Gerrish 
and T. Tucker 

SUMMARY 

Performance data on yearling cattle implanted with Ralgro can be 

summarized as follows: 

l) Ralgro implanting increased the average daily gain of cattle 

on high endophyte tall fescue pasture. 

2) A combination of grain supplementation, implanting with Ralgro 

and spraying pastures with Embark increased ADG. 

3) Response to implanting with Ralgro is greater in cattle 

grazing higher quality pastures. 

INTRODUCTION 

Ralgro has been shown to decrease the heat stress of cattle. One 

of the symptoms of fesc ue toxicoses caused by the endophyte fungus i n 

tall fescue is obvious heat stress. Perfor.mance trials were conducted 

to determine the influence of Ralgro implantation on the daily gain of 

cattle backgrounded on high endophyte pastures. Since some results have 

been inconsistent, a second objective was to determine if the quality of 

Pasture influenced the percentage r esponse to implanting with Ralgro. 

PROCEDURES 

Three trials were conduc ted on pastures having a high (85%) 
endophyte infection. The same pastures on UMC South Farm were used in 

the summers of 1983, 1984 and 1985. More detailed explanation and 

results can be found in the 1985 Beef Research Report on the 1983 a nd 

1984 trials. In 1983 (Trial 1) 64 yea rling steers were backgrounded 

from May through September on four pas tures. The cattle were i mplanted 

twice during the trial. Data collections included scoring the cattle on 

signs of heat stress and grazing activity. In 1984 (Trial 2) and 1985 

(Trial 3) cattle gr azed from late May to November for a total of 163 

days each year. Eight pastures were grazed with 56 head of yearling 

steers in 1984 and with 56 yearling spayed heifers in 1985. Half of the 

cattle in each pasture were i mplanted twice during the season. Four of 

the eight pastures were treated wi th Embark and the other pastures we re 

not treated and the forage allowed to grow until grazing in late May. 

Cattle on half of the eight pastures were supplemented with two pounds 
of corn per head per day. 

A fourth trial was conducted on endophyte-free pastures at the 

Forage Systems Research Center using orchardgrass , Missouri 96 fescue 

and endophyte-free Kentucky-31 f escue past ures . The trial was conduc t ed 
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with 144 steers on 12 pastures for 117 da ys (May through Sept ember) . 
Cattle were impl anted once . Half of the pastures were treated with 
Embark (a maturity retardant) and half cut for hay before grazing. 

RESULTS 

In Trial 1 implanted cattle gained .92 lb/day while non-implanted 
cattle gained .67 lb/day. There was a tendency for implanted cattle to 
show fewer symptoms of heat stress , such as l ess mud caked on the 
animal . 

Results from Trials 2 & 3 show the additive response of increasing 
forage quality, supplementing with grain and implanting. Forage quality 
was better in 1985 so grain supplementation did not contribute as much 
to performance as it did in 1984. In both years the groups of cattle 
grazing Embark treated pastures, receiving gr ain , and implanted with 
Ralgro gained around 1. 5 lbs/day on the high endophyte pastures . 

The results from Trial 4 show added response of cattle implanted 
a nd grazing better quality pasture (orchardgrass vs Kentucky 31 
fescue). I mplanting increased gain of .14 lb/day on the K31 fescue and 
.28 lb/day on orchardgrass . No effects of implanting were observed on 
cattle grazing in Missouri 96, and this could be a function of forage 
availability during the dry weather. 

TRIAL 1. AVERAGE DAILY GAIN OF STEERS (LBS)-1983 

Nonimplanted Implanted 

. 67 . 92 

TRIAL 2. AVERAGE DAILY GAIN OF STEERS (LBS)-1984 

No Embark Embark on Pastures 

Nonimplanted , without grain . 53 .73 

Nonimplanted, with grain .92 .96 

I mplanted, without grain .68 1.04 

Implanted, with grain . 99 1 . 52 
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TRIAL 3. AVERAGE DAILY GAIN OF SPAYED HEIFERS (LBS)-1985 

No Embark Embark 

Nonimplanted, without grain .86 1.12 

Nonimplanted, with grain .93 1.16 

Implanted, without grain 1. 21 1.35 

Implanted, with grain 1.32 1.43 

TRIAL 4. AVERAGE DAILY GAIN (LBS) BY FORAGE AND RALGRO GROUPS OF CATTLE 

Kentucky l!_ 

H£ Implant Implant 

1. 58 1. 72 

Missouri 96 

No Implant 

1.65 

53 

Implant 

1.64 

Orchardgrass 

No Implant 

1.69 

Implant 

1.97 



INFLUENCE OF ZERANOL ON GROWTH 
AND COMPOSITIONAL GROWI'H IN 
STEERS OF DIFFERENT BREEDS 

J.E. Williams, S.J. Miller, T.A. Mollett, 
Deana Hancock, E. E. Beaver, Scott Hannah 
and S.E. Grebing 

SUMMARY 

A 2 x 2 factorial design with breed and implant as main effects 
was utilized to examine breed response to zeranol implant using 
growth, compositional growth and plasma hormone parameters as 
criteria. Seven Angus and 6 Brangus steers averaging 495 and 539 lb., 
respectively, were fed a corn silage free choice with a t op-dress of . 
• 68 Kg of soybean meal suppl ement . Steers were weighed and counted 1n 
the whol e body counter for whol e body protein and f at determination . 
The net energeti c efficiency was also determined for t he steers. 
Steers were implanted with zeranol after day 0 data collection. There 
was a breed x implant interaction (P<.10; P<.OS; P<.OS and P<.10) 
regarding average daily gain (ADG) , dry matter/gain ratio, net 
energetic efficiency and average daily protein deposition. These 
interactions were attributed to the Angus steer s , unlike the Brangus 
steers , responding to the zeranol implant . The zeranol implant also 
increased fat deposition regardless of breed . In conclusion, Angus 
and Brangus steers varied in response to zeranol during an 84-day 
growing trial. 

INTRODUCTION 

A great deal of research has derrDnstrated the ability of zeranol 
to increase average dai l y'gai n and f eed efficiency of catt l e and 
sheep. Few studies, however, have compared the response to zeranol in 
diffe rent breeds of cattle and r e lated it to growth and compositional 
growth as we ll as plasma growth hormone , insulin and t hyroid hormone 
concentrations. The intent of this r esearch was to measure the growth 
response and body composi t ional changes of Brangus and Angus steer 
calves t o zeranol impl ants and measure the concomitant effect of 
zeranol on p l asma growth hormone , insulin and t hyroid hormone 
concentrations . 

PROCEDURE 

Steers (7 Angus vs 6 Br angus ) averaging 495 l b . and 539 lb., 
respective ly, and 12 months of age wer e assigned t o a 2 x 2 factor i a l 
design with breed and i mplant being the main eff ects . 

Steers were fed t wice daily a free choice of corn silage (34.6% 
dry matter and 7 . 2% crude protein) and top-dressed with 1 . 5 lbs. of 
soybean suppl ement (91 . 3% soybean meal, 4 . 1% dica l cium phosphate, 3. 3% 
trace mineral sal t and 1. 3% vitamin A and D premix on a dry matter 
basis ). During days 0 , 29 , 56 and 84 s t eers were catheterized via 
jugular ve in for plasma ana l ysi s of growth hormone , insulin , thyroid 
hormone and g lucose . These data will not be present ed in t his paper · 
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The third day after bleeding and 18 hours after feeding, steers were 
weighed and then counted in the whole body counter for estimating 
whole body protein and fat determinations. 

The net energy for maintenance (NEm) and net energy for 
production (NEp) for the ration was calculated by using the two stage 
in vitrO digestion method to estimate dry matter digestibility 
(IVDMD). Using regressional equations established for forages, the 
total digestible nutrient (TON) value of the silage was calculated and 
converted to NEm and net energy for gain (NEg) • The dry matter for 
maintenance was determined by dividing NEm requirements of each steer 
per day by NEm of the feedstuff. Available NEp was determined by 
subtracting OM required for maintenance from total OM intake during 
each period and multiplying by the calculated value for NEg. NEp 
efficiency is equivalent to available NEp divided by individual weight 
gains during each period. 

TABLE 1. THE INFLUENCE OF ZERANOL ON THE PERFORMANCE 
OF BRANGUS VS ANGUS STEERS 

Breed 
Implant 

N 

Initial Wt. , lb 
Final Wt. , lb 

AIX;, lb/day 
0-29 d 

29-56 d 
56-84 d 
0-84 d 

Dry Matter Intake, lb 
0-29 d 

29-56 d 
56-84 d 
0-84 d 

Dry Matter/Gain , Lb 
0-29 d 

29-56 d 
56-84 d 
0-84 d 

3 

488 
637 

Brangus 

1.61 
2.05 
1. 32 
1. 76 

11.35 
12.19 
12.85 
11.94 

7.53 
6.48 
9.78 
6.83 

+ 

3 

502 
646 

1.25 
2.68 
1.06 
1. 72 

11.29 
12.45 
12 . 89 
11.92 

9. 22 
4.64 

12.88 
7.11 

4 

543 
678 

1.45 
2 .20 

.92 
1.61 

11.86 
13.20 
14. 01 
12.94 

8. 74 
6 .01 

15.57 
8.12 

~The effects are s ignificant at P<.05. 
The Br x I interaction i s s ignificant a t P= . 06 . 
Br = breed , I = implant . 
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Angus 
+ 

3 

535 
708 

2.07 
2 .44 
1.58 
2 .07 

11.97 
13.35 
14.67 
13.29 

6 . 24 
5.47 
9 . 35 
6.52 

Effect a 

Br 
Br 

Br 

Brxi 



TABLE 2. EFFECT OF ZERANOL ON NET ENERGETIC EFFICIENCY 
OF BRANGUS VS ANGUS STEERS 

NE Eff. MCal/Kg 
0-29 d 

29-56 d 
56-84 d 

0-84 d 

Brangus 

2.52 
2.19 
3.26 
2.34 

+ 

3.04 
1.52 
4.33 
2.43 

Angus 

2.90 
2.05 
5.49 
2.86 

+ 

2.03 
1.83 
3.38 
2.33 

aThe breed x implant is significant at P=.04. 
Br = breed; I = implant. 

Br x Imp 

TABLE 3. EFFECT OF ZERANOL ON PDDY COMPOSITION OF 
BRANGUS VS ANGUS STEERS 

Brangus 

Average Daily 
Protein Deposition, 
lb/day 

0-29 d .29 
29-56 d .45 
56-84 d .18 

0-84 d .32 
Average Daily 
Fat Deposition, 
Ib/day 

0-29 d 
29-56 d 
56-84 d 

0-84 d 

.26 

.15 

.52 

.37 

+ 

.19 

.55 

.14 

.30 

.42 

.37 

.41 

.40 

Angus 

.22 

.49 

.09 

.28 

.49 

.16 

.13 

.26 

+ 

.33 

.51 

.25 

.37 

.68 

.29 

.48 

.48 

aThe effect is significant at P<.05. 
bThe Br x I interaction is significant at P=.08. 
Br = breed; I = implant. 

RESULTS AND DISCUSSION 

Br x Ib 

I 

As shown in table 1, there was a breed effect (P<.05) regarding 
initial and final weights. This was attributed to the Angus steers 
maintaining approximately 44 lb. heavier liveweights than the Brangus 
steers. Although not significant, the implanted Angus steers had 4. 4% 
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heavier final weights than the nonimplanted treatment. As shown in 
table 1, there was an implant effect and a breed x implant interaction 
regarding ADS. Implanted Angus steers showed a consistent increase in 
ADG over nonimplanted steers while implanted Brangus steers showed an 
increase in ADS for 29-56 day period over nonimplanted steers. 
Differences in dry matter intake between Angus and Brangus steers were 
a reflection of weight differences between breeds. 

There was a breed x implant interaction regarding dry matter to 
gain ratio. The interactions were attributed to the improvement in 
feed to gain ratio for implanted steers over nonimplanted steers while 
Brangus steers had improved feed to gain ratios due to implant for the 
29-56 day period. Unlike Brangus steers, implanted Angus steers 
showed an improvement in net energetic efficiency as compared to 
nonimplanted steers as reflected by the implant x breed interaction 
(P<.05). 

As shown in table 3, there was a breed x implant interaction 
regarding zeranol's effect on daily protein deposition. This suggests 
that Angus steers, unlike Brangus steers, responded to zeranol by an 
increase in protein accretion. This agrees with numerous studies 
regarding zeranol's ability to increase nitrogen retention. The 
increase in protein deposition may be manifested by an increase in 
growth hormone secretion which, in turn, increases amino acid 
transport and protein production by muscle cells. According to 
Buttery (1983), the effect of zeranol on protein deposition may be 
manifested by a decrease in rate of protein synthesis and a greater 
decrease in protein degradation. The implantation of steers with 
zeranol also increased (P<.05) fat deposition regardless of breed. A 
previous study (Williams et al., 1984) also demonstrated that zeranol 
enhanced fat deposition in finishing steers . 
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INFLUENCE OF BREED ON PERFORMANCE, 
DIET DIGESTIBILITY, BODY COMPOSITION, 
PLASMA HORMONE PARAMETERS AND 
CARCASS CHARACTERISTICS 

E.E. Beaver, J.E. Williams, D.L. Hancock, 
S.M. Hannah and S.J . Miller 

SUMMARY 

A finishing trial using 5 Angus and 5 Brangus steers was 
conducted to examine the influence of breed on live weight, body 
composition , digestibility, carcass characteristics and plasma 
variables. Steers were fed a diet consisting of 70% whole shelled 
corn, 25% corn silage and a 5% soybean meal supplement (dry matter 
basis) at approximately 2.2% of body we ight. For the 117 day trial 
Angus (A) steers had higher (P<.01) dry matter (DM) intakes and plasma 
triiodothyronine (T3) levels than Brangus (B) steers. Angus steers 
had higher (P<.05) plasma thyroxine (T4) l evels than B steers. Steers 
had similar (P>.10) final live weights, plasma insulin and glucose 
l eve ls. No diffe r ences (P>.JO) were found in DM, NDF and s tarch 
digestibilities and average daily gains and feed efficiency . The A 
s teers had heavier (P<.02) carcass we ights and tended to have larger 
(P< .l6) rib eye areas and greater percent KPH fat than B steers . No 
differences (P>.30) were found in rates of fat and protein deposition 
between A and B steers . 

INTRODUCTION 

Interest in the eff ects of breed on feedlot performance between 
Zebu crosses and European breeds of cattle has developed as the number 
of Zebu cross cattle increase in the United States. With differences 
in anatomy and physiology in Zebu crosses and European cattle , 
research in the area of applying breed to feedlot production systems 
has not reached its fullest potential . The objective of this study 
was to determine the influence of breed on growth, compositiona l 
growth, diet d i gestibilities, plasma hormone parameters and carcass 
characteristics of Angus and Brangus steers. 

PROCEDURE 

A split plot designed finishing trial was conducted to compare 
the Angus vs Brangus breed . During three consecutive periods , 5 AnCJU5 
(A) and 5 Brangus (B) steers were examined f or differ ences in average 
daily gain (ADG), dry matter (DM) intake , body protein and fat 
depos i t i on, DM , s tarch and neutra l de t e rgent f iber (NDF) digesti
bilities and plasma hormone concentrations. A diet consisting of 70% 
who l e shelled corn, 25% corn s ilage , and 5% soybean meal supplement 
(dry matter basis ) was fed at approximately 2 . 2% of body we ight (table 
1). During each consecutive period, a 5- day total f ecal collection 
was taken and a 10% subsample was taken for analysis of DM, starch and 
NDF content . These analyses were used t o de t ermine digestibility of 
DM , s tarch and NDF. Seven days after each digestion trial , steers 
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were catheterized via jugular vein and blood was collected at 0, 2, 4, 
6, 8, 12, 18 and 24 hours after feeding. Plasma was analyzed for 
glucose, insulin, triiodothyronine (T3) and thyroxine (T4) 
concentrations. Eleven days after the digestion trial, steers were 
weighed and counted for 40K content in the Whole Body Counter to 
determine body protein and fat content. At approximately 28% fat, 
steers were slaughtered and carcass data collected after a 24 hour 
chill. 

The average daily gain, OM intake, OM intake/gain, digesti
bilities, rates of body composition change, and hormone parameters 
were analyzed as a split plot in time. The main plot effects were 
breed and animal (treatment) with the latter being used as an error 
term to test the main plot effects. The carcass data were analyzed as 
an ANOVA to test for treatment effects. 

RESULTS ~U DISCUSSION 

As shown in Table 2, differences (P>.10) in live weight between A 
and B steers were maintained throughout the finishing phase. 
However, there were no differences (P>.lO) in ADG between A and B 
steers. The A s t.eer s had hi gher (P= .006) DJI-1 int:akcs than tha t of B 

st eers throughout the finishing phase. Although OM intake - to gain 
ratio Was not different between treatments, B steer s had a 50% 
improved feed efficiency as compared to A steers for the 117 day 
period. The better ADG and improved feed ~fficiency for B vs A s t eer s 
may be attributed to the fact that A steers had reached t~e finishing 
end point in which weight gain plateaus. 

The OM, NDF and starch digestibilities for B and A steers were 
similar for the three periods. - The lower OM intakes forB steers as 
compared to that of A steers and similar digestibilities between 
treatments agree with the numerically lower performance for B steer s 
for the 47 and 82 day periods (see Table 3). 

As shown in Tables 4 and 5, rates of body fat and protein 
deposition and plasma concentrations of insulin and glucose were 
similar between B and A steers during the entire finishing phase. 
However, A steers had higher (P<.OS) circulating levels of plasma T3 
and T4 than those of B steers. Grigsby (1981) also found higher 
Plasma T3 and T4 levels in large type as compared to small type 
Steers. However, the results were conflicting in a second trial and 
no explanation was mentioned for the discrepancy. According to 
Goldberg et. al. 1980, muscle protein turnover is regulated primarily 
by thyroid hormone, and thus higher rates of growth and protein 
turnover may be related to circulating T3 and T4 l eve l s in steers. In 
a previous study (Williams, et. al. 1984) large-framed crossbred 
steers, having a 14.7% higher ADG than small-framed stPers, had lower 
(P<.01) circulating plasma T3 l evels than srrBll framed s teers. The 
lower plasma T3 levels may indicate that the target tissue may be 
taking up T3 at a faster rate in those cattle witl1 faster rat.es of 
9ain. 
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As shown in Table 6, the only difference (P=.01) in carcass 
characteristics between A and B steers was chilled carcass weight. In 
comparison to B steers, A steers had 81 lbs. heavier carcass weight. 
Although not significant, fat thickness was 23% lower in carcasses of 
B vs A steers but quality grades were similar between breeds. 

Although A steers maintained heavier weights, the A and B steers 
had similar ADG, nutrient digestibility and rates of protein and fat 
deposition. The higher OM intake for A steers as compared to B steers 
may be attributed to the heavier body weights for A steers . When 
compared to A breed , the B steers achieved a similar quality grade 
with 23% less fat thickness and 81 lb. lower carcass weight. 

The circulating levels of normal plasma T3 and T4 l evels are a 
reflection of normal growth in cattle (Goldberg et . al. 1984) as well 
as milk production in dairy cows (Bitman et. al. 1984) . Muscle 
protein turnover is primarily regulated by thyroid hormones (Goldgerg 
et . al. 1980). Perhaps, the lower circulating leve ls of plasma T3 
and T4 in B steers may indicate that these hormones are more rapidly 
being used by the target tissues, such as affecting protein turnover 
in muscles. However, the similar rates of protein deposition for the 
breeds would not support this statenent. Along with protein 
deposition , measurement of muscle protein turnover rate must be 
detern1ined in order to confirm this finding. 
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TABLE 1. COMPOSITION OF FINISHING RATION (DRY MATTER BASIS) 

Whole Shelled Corn 
Corn Silage 
Supplement 

Soybean Meal 
Urea 
Limestone 
Salt, trace Mineralized 
Vitamin A & D Premixaa 

------%------
70.11 
25.04 

3.11 
. 20 

1.00 
.50 

.03 

avitamin A & D contained 2,250 IU of Vitamin A per gram and 400 IU 

of Vitamin D per gram. 

Day 

0 

47 

82 

117 

TABLE 2. PERFORMANCE OF ANGUS AND BRANGUS STEERS 
ON FINISHING DIET 

Breed Weight ADG OM Intake/day OM Intake/gain 

-------------Lb.-------------

A 780 
B 712 

A 871 2.60 20.04 
B 790 2.25 17.35 

A 975 2.97 22.67 
B 885 2. 71 19.32 

A 1061 2.46 24.55 
B 981 2.74 18.16 

Lb./lb. 

7. 71 
7. 71 

7.63 
7.13 

9.98 
6.63 

!.€vel of 
Significance .30 .64 .006 .30 
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Day 

64 

98 

TABLE 3. DIET DIGESTIBILITIES OF ANGUS AND BRANGUS 
STEERS ON A FINISHING DIET 

Day Breed DM NDF Starch 

------%------
47 A 65 46 84 

B 66 43 84 

82 A 68 38 81 
B 54 34 81 

117 A 72 56 85 
B 76 56 90 

Level of 
Significance .72 .50 .64 

TABLE 4. BODY COMPOSITION OF ANGUS AND BRANGUS 
STEERS ON A FINISHING DIET 

Breed Fat Gain, lb./day Protein Gain/lb. 

A 2.08 .17 
B 1.67 .22 

A 1.56 .21 
B 1.56 .27 

Level of 
Significance .61 .83 
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TABLE 5. PLASMA HORMJNE LEVELS IN ANGUS AND BRANGUS 
STEERS FED A FINISHING DIET 

Day Breed Insulin Glucose T3 T4 

micro unit rrg/100 ml ng/ml ng/ml 
ml 

47 A 66.5 78.7 1.4 67.9 
B 40.7 73.9 1.0 51.7 

82 A 115.4 82.5 1.3 79.7 
B 110.4 74.3 .9 59.8 

117 A 126.3 78.2 1.3 68.7 
B 97.3 71.4 .9 50.4 

Level of 
Significance .30 .45 .006 .04 

TABLE 6. CARCASS CHARACTERISTICS OF ANGUS AND BRANGUS STEERS 

Fat Tk. Carcass Ribeye Area Quality a 
Breed (in.) wt. (lbs.) (sq. inch) %KPti Grade 

Angus .53 663 10.5 2.6 Hl.2 

Brangus .41 582 9.8 2.1 18.0 

Level of 
Significance .24 .01 .15 .23 .85 

a 17=ch, 18=ch+, 19=P-, etc. 

jim Williams 
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THE EFFECTS OF DRY, WET OR ENSILED CORN GLUTEN FEED 
ON AMINO ACID DISAPPEARANCE FROM -THE SMALL 
INTESTINE OF CALVES 

John Paterson and Jan Bowman 

SUMMARY 

Five heifer calves (avg weight of 500 lb) fitted with abomasal 
and ileal cannulae were used in a experiment to compa re differences in 
the quantities of amino acids presented to, and apparent 
digestibilities from the small intestine. The basal diet was composed 
of cracked corn grain and corn cobs and was supplemented with either 
urea, soybean meal, dry or wet corn gluten feed. A fifth diet was 
also included which contained wet corn gluten feed which was ensiled 
with the cracked corn and corn cobs . Diets were formulated to contain 
a minimum of 12% crude protein and 70% total digestible nutrients. 
The gluten feeds were offered at 50% of dry matter intake. Diets were 
fed six times per day via automatic feeders and chromic oxide served 
as an external digesta flow marker. Dry matter intakes and 
digestibilities were similar (P>.lO) among diets (avg of 13 lb/day and 
72.1%, respectively) . The flow of total amino acid s reaching the 
abomasum was greater for the dry corn gluten feed diet (648 g/day) 
compared with the wet (523 g/day) or ens iled diets (552 g/day) . 
However, the-ratios of essential to non-essential amino acids reaching 
the abomasum were similar among all diets (range of .84 to . 87). The 
average essential amino digestibilities in the small intestine were 
greatest (P<.10) for the soybean meal (78.2%) and dry corn gluten feed 
diets (73 . 5%). The urea, wet and ensiled corn gluten feed diets were 
similar (P>.lO) in essential amino aci d digestibilities (avg of 
63 .4%). Small intestine total amino ac id and nonessential amino acid 
digestibilites were similar to the essential amino acid 
digestibilities. These data suggest that the amino acids from the drY 
corn gluten feed diet were utilized to a slightly (P>.10) greater 
degree than the amino acids provided by the wet gluten feed diet. 
Utili zati on of amino acids from the dry gluten was greater than 
utilization of amino acids from the ensiled diet. Drying the corn 
gluten feed resulted in more amino ac ids being presented to the small 
intestine . Ensiling the gluten feed did not cause a reduction in 
amino acid digestibilities when compared with the wet gluten diet. 

INTRODUCTION 

We have conduc ted experiments during the past two years to 
evaluate the protein and energy value of wet and dry corn gluten feed 
for calves and cows. Results have shown that the energy value is 
similar to corn grain when used as a supplement (4 to 6 lb/day) for iS 
low t o medium quali ty hay diets. Because the crude protein content 
approximately 20%, we were interested in determining the apparent 
digestibility of total, essential and nonessential amino acids from 
the small i ntestine of growing heifers offered wet, dry or ensiled 
corn gluten f eed . In addit ion we compa r ed these t hree diets to diets 
s uppleme nted with urea or s oybean mea l . 
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MATERIALS AND METHODS 

Five Angus or Angus-crossbred heifer calves which were fitted 
with abomasal and ileal cannulae were used in a 5x5 Latin square 
design experiment to evaluate small intestine amino acid utilization 
of diets supplemented with either urea, soybean meal, dry, wet or 
ensiled corn gluten feeds. The diets were formulated to provide at 
least 12% crude protein and 70% TDN. The composition of the 
experimental diets is presented in table 1. For the ensiled corn 
gluten feed diet, all ingredients (except minerals) were mixed and 
then allowed to ferment in plastic lined 55 gal steel drums. The diet 
was allowed to ferment for a minimum of 30 days prior to the start of 
the experiment. In an attempt to make all diets similar in dry matter 
content at time of feeding, additional water was added to the 
remaining diets to provide approximately 60% moisture. The wet gluten 
feed was frozen in 55 gal drums upon arrival at the Research Center 
and was allowed to thaw for between 24 and 48 hours prior to use. The 
amino acid composition of the diets is presented in table 2. 

Each period of the Latin square consisted of 14 days of diet 
adaptation followed by four days of digesta and fecal sampling. Diets 
were offered six times per day via automatic feeders and included 
chromic oxide (20 g/day) which served as a digesta flow marker. 
Abomasal, ileal and fecal samples were collected three times each day 
(random hours) over four consecutive days. At the end of each period 
individual samples were composited on an equal weight basis, dried and 
ground through a 2-mm screen for subsequent amino acid and chromium 
analysis. 

Data were analyzed as for a Latin square with the main effects 
of diet, period and animal evaluated. If a significant treatment 
effect was detected (P< .lO) then treatment means were separated. 
Prior to analyzing the data it was observed that the digestibility 
data from one animal during the last two periods were negative. These 
observations were not included in the overall statistical analysis. 
It was suspected that sampling problems or deterioration of the 
plastic cannula may have been at fault. 

RESULTS AND DISCUSSION 

Dry matter intakes and total apparent digestibilities were 
similar (P> .lO) among diets (table 3). Mean dry matter intakes 
averaged 13 lb/d and dry matter digestibilities were 72.1%. 

Table 4 presents individual amino acid intakes, flows to the 
abomasum and ileum and disappearance from the small intestine. Intake 
of total and essential (EAA) amino acids was greatest for the soybean 
meal diet and least for the urea diet. In comparing the gluten feed 
diets, the dry and wet diets resulted in similar intakes but these 
Were both greater than the ensiled diet. Flow of essential amino 
acids to the abomasum was lower for the wet gluten diet compared with 
the dry gluten diet. Although numerically di ffe rent, the flows were 
similar (P>.lO) for the ensiled and dry gluten diets. Even though 
apparent flow differences appeared to exist among treatments, the 
ratio of essential to nonessential amino acids reaching the abomasum 
Were similar among diets (table 5). The essential to nonessential 
ratios ranged from .84 for the urea diet to .87 for the ensiled gluten 
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feed diet. 
The quantities of essential amino acids disappearing from the 

small intestine were similar (P>.lO) for the urea, soybean meal and 
dry corn gluten feed diets (table 4). Similar quantities of essential 
amino acids disappeared from the small intestine for the wet and 
ensiled diets. 

Total and essential amino acid digestibilities were 
numerically greater for the soybean meal and dry corn gluten feed 
diets. Although not statistically different, the wet gluten diet 
appeared to have slightly lower digestibilities than the dry gluten 
diet (figure 1). With the exceptions of isoleucine and lysine, 
individual amino acid digestibilites were similar to the patterns for 
total and essential amino acids. 

TABLE l. COMPOSITION OF DIETS FED TO CALVES (DRY MATTER BASIS) 

Ingredient 

Corn grain, cracked 
Corn cobs, ground 
Dry corn gluten feed 
Wet corn gluten feed 
Soybean meal 
Molasses 
Urea 
Dical 
Limestone 

Diet 
Urea SBM Dry CGF 

---------------------- % 

65.5 
20 

10 
2 
2 

64.5 
20 

13 

1.5 
.5 

28 
20 
50 

Salt, tr. mineralized .5 .5 

.2 
1.3 

.5 

66 

Wet CGF Ensiled CGF 

27.3 27.3 
20 20 

50 50 

• 7 .7 

1.5 1.5 
.5 .5 



TABLE 2. MEAN DIETARY AMINO ACID PROFILE OF DIETS CONTAINING 
UREA, SOYBEAN MEAL (SBM), DRY, WET OR ENSILED CORN GLUTEN FEED (CGF) 

OFFERED TO CALVES 

Amino acid 

Aspartate 
Threonine 
Serine 
Glutamate 
Glycine 
Alanine 
Valine 
Cystiene 
Methionine 
Isoleucine 
Leucine 
Tyrosine 
Phenylalanine 
Lysine 
Histidine 
Arginine 
Proline 
Essential (E) 
Nonessential (N) 
E:N ratio 

Urea SBM Dry CGF Wet CGF Ensiled CGF 
---------------- % of total --------------------

7. 72 
3 . 71 
5.04 

18.25 
4.60 
7.42 
5.04 
1.93 
2.23 
3.86 

11.28 
3.86 
5.04 
3. 71 
3.11 
5.19 
8.01 

43.17 
56.83 

.76 

9.70 
3.86 
5.05 

18.85 
4. 34 
5.91 
4.97 

.95 
1.81 
4.34 
9.70 
3.79 
5.51 
5.28 
3.00 
6.55 
6.70 

44.72 
55.28 

.81 

6.87 
3.78 
4.55 

18.10 
5.03 
7.94 
5 . 32 
2.61 
2.13 
3.68 

10.55 
4.45 
4.74 
3.49 
3.19 
3.87 
9.68 

40.76 
59.24 

.69 

7.12 
4.15 
4.65 

18.00 
4.85 
7.22 
5.24 
2.37 
1. 78 
3.96 

10.58 
3.86 
4.85 
4.15 
3.36 
4.45 
9.40 

42.53 
57.47 

.74 

5.93 
3.41 
3.85 

16.15 
5.17 

10.22 
5.39 
2.42 
2.09 
4.07 

10.88 
5.82 
4.39 
3.96 
.2 .42 
2.86 

10.99 
39.45 
60.55 

.65 

TABLE 3. DRY MATTER INTAKES AND DIGESTIBILITIES OF DIETS CONTAINING 
UREA, SOYBEAN MEAL (SBM), DRY, WET OR ENSILED CORN GLUTEN FEED (CGF) AS 

SOURCES OF SUPPLEMENTAL PROTEIN FOR STEER CALVESa 

I_tem Urea SBM Dry CGF Wet CGF Ensiled CGF 

No. calves 5 5 5 5 5 
DM intake, lb/day 13 13.4 13.1 13.3 12.1 
DM dig., % 66.2 75.5 69.7 75.5 73.6 
Ruminal DH dig., 

% of total tract 65.2 65.5 63.7 73.3 66.5 

lrNo significant differences were measured (P>.10). 
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TABLE4 ·ESSENTIAL AMINO ACID INTAKE, FLOW AND DIGESTION IN THE SMALL INTESTINE OF CALVES FED UREA, SOYBEAN MEAL, DRY, 
WET OR ENSILED CORN GLUTEN FEED AS PROTEIN SUPPLEMENTS 

-------------------------------------------------------------------------------------------------------------------------
Diet THR VAL MET ILE LEU PHE LYS HIS ARG EAA TOTAL 

-------------------------------------------------------------------------------------------------------------------------
Intake, g/d 

Urea 
Soybean meal 
Dry gluten feed 
Wet gluten feed 
Ensiled gluten 
SE 

Flow to abomasum, 
Urea 
Soybean meal 
Dry gluten feed 
Wet gluten feed 
Ensiled gluten 
EMS 

g/d 

14.83a 
29.81d 
23.15c 
25.46c 
17.68b 

.88 

33.69a 
34.83a 
32.54ac 
26.80bc 
28.57b 
17.01 

Flow to terminal ileum, g/d 
~ Urea 15.22 

Soybean meal 9.66 
Dry gluten feed 11.06 
Wet gluten feed 11.71 
Ensiled gluten 13.18 
EMS 6.76 

20. 16a 
38.32d 
32.65c 
32.13c 
27.95b 
1.28 

37.11gh 
38.56g 
37.2?g 
28. 28f 
31.51 fh 
24.67 

18. 79g 
11.08fh 
12.35fh 
13.11 fh 
14.68gh 
12.61 

8.90a 
13.99c 
13 .06~ 
10.91b 
10.84 

.49 

12.89 
13.27 
12.25 
10.07 
10.63 
3.69 

5.65b 
3.188 

3.75a 
3.68a 
4.20a 
1.09 

Disappearance from small i¥~estine'fH/d 
Urea 18.46f 18.32 7.23 
Soybean meal 25.17£ 27.48gh 10.09 
Dry gluten feed 21.48 24.88~ 8.50 
Wet gluten feed 15.09g 16.16£ 6.40 
Ensiled gluten 15.39g 16.83 6.43 
EMS 23.69 35.08 4.27 

Apparent digestibility in fmall intfstine, %£ 
Urea 52.69 47.01 54.45 
Soybean meal 72.62gh 72.04gh 76.248h 
Dry gluten feed 65.55~h 66.49~ 68.58~h 
Wet gluten feed 54.79£ 53.14fh 62.12fh 
Ensiled gluten 54.13 53.68 60.79 
EMS 98.63 138.56 93.16 

15.428 

33.46" 
22.56ce 
24.25c 
21.10be 
1.00 

34.90 
35.05 
34.20 
28.24 
29.89 
33.29 

13.71 
9.81 

11.03 
11.26 
12.38 
3.56 

21.19 
25.24 
23.17 
16.98 
17.51 
27.63 

58.57 
71.69 
67.06 
59.06 
58.96 
62.07 

a 
45.07d 
74.82 
64.70c 

c 
64.86b 
56.47 
2.60 

b 
58.60b 
60.38b 
58.18 
45.94a 
47.06a 
64.28 

26.40~ 
14.33£ 
15.50£ 
16.61£ 
18.55 
33.49 

32.2lfh 
46.05\ 
42.68~ 
29.33£ 
28.51 
87.03 

53.89£ 
76. 72g h 
73.00~h 
62.18 
60.91 

107.04 

20.16a 
c 

40.1\ 
29.09b 
29.70 
22.81a 
1.14 

32.92 
34.00 
32.87 
26.97 
28.70 
19.31 

16.5rg 
9.72 
11.24fh 
11.41 fh 
14.22gh 
10.74 

16.39fh 
24.29g 
21. 64gh 
15.56f 
14.49£ 
26.50 

47.92£ 
71.86g 
65.48gh 
55.47fh 
50.81 

137.60 

a 
14.83d 
40.76b 
21.37 

c 
25.46b 
20.53 
1.03 

47.01 
47.71 
45.07 
38.54 
43.04 
47.43 

19.88 
12.78 
13.25 
13.89 
15.80 
13.74 

27.13 
34.93 
31.83 
24.65 
27.24 
47.70 

55.91 
73.05 
70.17 
63.16 
63.62 
79.33 

12.45a 
c 

23 .12b 
19.59b 
20.61 
12.55a 

.66 

b 
15.50b 
15.20b 
15.57 
12.22a 
12.32a 
3.75 

7.06 
3.98 
5.04 
4.89 
5.73 
2. 27 

8.43~c 
11. 2 2b 
10.71 
7.33ac 
6.60ac 
5.04 

53.34£ 
74.07\ 
67.65~h 
58.93£ 
53.84 

106.40 

20.76b 
50.49e 

c 
23.74d 
27.28 
14.83a 
1.02 

29. 59b 
31.20b 
28.58bc 
22.92a 
24.68ac 
13.28 

10.25g 
5.93£ 
6.95fh 
7.78fh 
8.84gh 
3.70 

19.35bc 
25.28b 
21.63b 
15 .14ac 
15.83ac 
15.67 

a 
64.0\ 
81.64b 
75.08 
64.62a 
64.34a 
58.79 

a 
l72.56d 
344.92 
249.90c 

c 
260.64b 
204.76 

10.05 

302.21gh 
g 

310.22gh 
296.67[ 
240.98fh 
256.41 

1663.80 

a 
399.68d 
771.35 
613.17c 

c 
612.81b 
519.03 

24.43 

662.07g 
675.34R 
648.04~ 
523.33f 
551.62 

7604.93 

g og 114.33fh 278.3 .fh 
68.42fh 168.64fh 
77.57fh 168.64fh 
81.18 h 200.51 h 
92.49g 222.75g 

409.23 2285.59 

187.88gh 
241. 79g 
219.09g 
159.80fh 
163.9lfh 

1770.83 

60.78f 
78.20g 
73.48gh 
65.01fh 
64.27£ 
60.57 

383.77fh 
506.70g 
lt49.40gh 
322.81£ 
328.87£ 

8113.25 

56.27f 
75.2]g 
69.05gh 
60.34fh 
59.97fh 
72.94 

--;:b:c:d:;--------------------------------------------------------------------------------------------------------------
1. ~ ~tan» wl,bln • 'Qlumn ca'a~oty w1;bout o common 5uper~cr1pt ~1!!et (f~O~). 



TABLE 5. AMINO ACID PROFILE REACHING THE ABOMASUM OF CALVES OFFERED 
UREA, SOYBEAN MEAL (SBM), DRY, WET OR ENSILED CORN GLUTEN FEED (CGF) 

SUPPLEMENTED DIETS 

Amino acid Urea SBM Dry CGF Wet CGF Ensiled CGF 
---------------- % of total ---------------------

Aspartate 10.03 10.18 10.09 10.25 10.61 
Threoni ne 5.09 5.16 5.02 5.12 5.18 
Serine 4.88 4.98 4.62 4. 72 4 .60 
Glutamate 14.15 14.15 14.68 14.13 13.81 
Glycine 5.51 5.40 5.41 5.67 5.83 
Alanine 7.30 7.25 7.02 6.74 6.73 
Valine 5.61 5. 71 5.74 5.59 5. 71 
Cystiene 1.58 1.66 1. 79 1.83 1.80 
Methonine 1.95 1.96 1.89 1.92 1.93 
Isoleuci ne 5.27 5.19 5 .28 5.40 5.42 

Leucine 8.85 8.94 8.98 8.78 8.53 

Tyrosine 5.55 5 .32 5.03 5.21 5.14 

Phenlyalanine 4.97 5.03 5.07 5.15 5.20 

Lysine 7.10 7.06 6.95 7.36 7.80 

Histidi ne 2.34 2 .25 2.43 2.34 2.23 

Arginine 4.47 4.62 4.41 4. 38 4.47 

Proline 5.34 5.12 5 .58 5 .40 4.99 

Essential (E) 45.65 45.94 45.78 46.05 46.48 

Nonessential (N) 54.35 54.06 54.22 53.95 53.52 

E:N ratio .84 .85 .84 .85 .87 

Figure 1 

AMINO ACID DIGESTIBILITY FR OM 
THE SMALL INTESTINE OF CALVES 
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DIGESTIBILITY AND UTILIZATION OF ALFALFA 
HAYLAGE WITH INCREASING ADDITIONS OF 
CORN GRAIN 

S.M. Hannah, J.A. Paterson and J.E. Williams 

SUMMARY 

The objectives of this study were to examine the effects of 
increasing levels of corn addition on the digestibility and 
utilization of alfalfa haylage. Cracked corn was added so as to 
supply 0, 20, 40 or 60% of dietary dry matter intake. Average daily 
gain increased (P<.05; linear) with increasing level of corn addition. 
Steers consuming only alfalfa haylage gained 1.28 lb/day while steers 
consuming 40% alfalfa haylage-60% cracked corn gained 3.25 lb/day. 
Feed to gain ratio was also linearly (P=.06) improved with increasing 
level of corn addition. Dry matter intakes were similar among 
treatments (avg of 22.3 lb/d). Using in situ procedures, addition of 
cracked corn to alfalfa haylage reduced fiber digestion for the first 
12 hours of fermentation, although rate and efficiency of gain was 
better with the highest level of corn addition in the feedlot. 

INTRODUCTION 

Alfalfa haylage is a high quality roughage source for growing 
calves. Not only is it an excellent source of protein but it is alsO 
very digestible. The objectives of this study were to examine the 
effects of increasing levels of corn on the digestibility and 
utilization of alfalfa haylage. Our goals are twofold; to maximize 
forage utilization and to improve rates and efficiencies of gain in 
cattle. 

MATERIALS AND METHODS 

Alfalfa haylage used in this experiment was the first and second 
cuttings from one field. Alfalfa was cut in the early bloom stage and 
stored in a Harvestore. Haylage composition is shown in table 1. 
Experimental diets (on a 100% dry matter basis) for both trials were: 
(1) 100% alfalfa haylage; (2) 80% alfalfa haylage - 20% cracked corn; 
(3) 60% alfalfa haylage - 40% cracked corn and (4) 40% alfalfa haylage 
- 60% cracked corn. 

In situ. The objective of this trial was to determine the effect o~ 
increasing levels of corn on alfalfa haylage fiber digestion usi~g·l~ 
situ procedures. Four steers fitted with rumen cannulae were utlllZ 
in a 4 x 4 Latin Square. Steers were fed the alfalfa haylage every 
four hours with corn being fed every 12 hours using automatic feeders· 
Animals were adapted to diets for 14 days. On day 15, dacron bags, 
containing approximately 1.5 g (OM) alfalfa haylage washed in hot 
water, were placed in the rumen and removed after 12, 24, 48, 72 and 
96 hours of incubation. 

Feedlot. The objective of this trial was to determine changes in drY 
matter intake, daily gain (ADG) and feed to gain ratio of steers 
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consuming the four diets. Forty eight steers (initial weight of 761 
lb) were allotted by weight and breed to eight pens with each diet fed 
to two pens. Initial and final weights were the average of two 
consecutive full weights. The trial lasted 41 days. All animals were 
fed an equal amount of corn silage and corn during the final five days 
to minimize differences in gut fill among treatments before weighing. 

RESULTS 

The percentage of potentially digestible dry matter remaining in 
the bags after each period of incubation is presented in table 2. The 
addition of corn to the diet significantly increased the amount of 
potentially digestible dry matter remaining. After 12 hours of 
fermentation, fiber digestibility was depressed (P<.05) wie1 the 
addition of corn to the diet. However, after 24 hours only the 60% 
corn addition continued to reduce (P<.05) alfalfa fiber digestion. 
After 72 hours of fermentation, 60% corn was numerically higher then 
the other ~ee diets but only significantly different from 20 and 40% 
corn addition. The addition of corn to haylage diets has its greatest 
effects during the first 24 hours, after which differences between 
treatments decrease. 

In the feedlot study, performance (table 3) was improved with 
increasing corn addition. Average daily gain increased (P<.05) 
linearly with increasing levels of corn. Steers fed the 100% alfalfa 
haylage diet had the lowest gains (1.28 lb/day), while steers 
consuming the 60% corn diet had the fastest gains (3.25 lb/day). 
Increasing the level of corn in the diet also improved feed to gain 
ratio linearly (P=.06) with steers consuming 100% alfalfa haylage 
having the poorest ratio (17 lb feed/lb gain) and steers consuming the 
60% corn diet having the best ratio (7.2 lb feed/lb gain). Dry matter 
intake per steer was similar among treatments and ranged from 21.5 to 
23.4 lb/day. 

Present work in progress includes the analysis for rate of flow 
of alfalfa haylage, site of digestion and evaluation of amino acid 
flow to the small intestine. Another study will be conducted to 
evaluate the digestibilty and utilization of alfalfa haylage with 
increasing additions of corn gluten feed. 
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TABLE 1. ALFALFA HAYLAGE COMPOSITION 

Dry matter,% 33.0 
Crude protein,% 20.4 
Neutral detergent 

fiber,% 48.8 
Acid detergent 

fiber,% 37.4 

TABLE 2. PERCENTAGE OF POTENTIALLY DIGESTIBLE ALFALFA DRY MA'l'TER 
REMAINING IN DACRON BAGS DUE TO INCREASING LEVELS OF CORN GRAIN 

Percent corn in the diet 
Hours 0 20 40 60 

% potentially digestible dry matter remaining 

12 51.3a 66.2b 67.5b b 

24 20.5a a 31.3a 
74.5b 

26.5 b 45.7b 
48 7.3a 9.2a 7.6a 14.5 
72 4.9ab 1. 7b 1.9b 6.8a 

a,bMeans in .a row bearing different superscripts differ (P<.05). 

TABLE 3. FEEDWT PERFORMANCE OF STEERS FED ALFALFA HAYLAGE WITH 
INCREASING LEVELS OF CORN 

Percent corn 
Item 
No. of animals 
Initial wt., lb 
Final wt., lb 
Dry matter intake, 

lb/day 
Daily gain, lba 
Feed to gain ratiob 

0 
12 

760.5 
813 

21.5 
1.28 

17.0 

aLinear effect (P<.05). 
~inear effect (P=.06). 

20 
12 

756.5 
833 

22.2 
1.86 

11.9 

72 

in the diet 
40 

12 
760.5 
860 

22.2 
2.41 
9.2 

60 
12 

766.0 
899 

23.4 
3.2 
7.2 



PROTEIN SUPPLEMENTATION OF POOR QUALITY ORCHARDGRASS 
HAY FOR ANGUS COWS IN LATE GESTATION. 

K.P. COFFEY, J.A. PATERSON AND C.S. CORDES 

SUMMARY 

Angus cows, in the last 60 days of gestation were used to 
determine the nutritional effects of supplementing poor quality 
orchardgrass hay with low levels of protein. Cows were assigned to 
one of four treatments: no supplement (Control), alfalfa hay (ALF), 
soybean meal+ corn (SBM-C), or urea+ molasses (Urea-M). Dry matter 
intake was greatest from cows supplemented with ALF. Digestibility of 
dry matter was greatest for SBM-C and Urea-M, intermediate for ALF and 
lowest for Control. Neutral detergent fiber (NDF) digestibility was 
highest with SBM-C and lowest with Urea-M. Protein intake, 
digestibility and balance were improved with supplementation. 

INTRODUCTION 

According to the National Research Council (NRC) requirements for 
beef cows, the protein requirement during the last trimester of 
pregnancy is 20% greater thun during mid-pregnancy, while the energy 
requirement is increased 15%. During this stage of production, many 
cows are fed poor quality forages which are deficient in both energy 
(first limiting), and protein (second limiting). Past research has 
shown that energy supplementation given to poor quality forage diets 
at levels as low as 6% of the diet depresses intake and hay 
digestibility. Protein supplementation has not reduced intake of the 
low quality forage to the same extent as energy supplementation. 
Since our objective is to improve utilization of poor quality forages 
by beef cattle, three sources of supplemental protein were evaluated 
to determine their effects on intake and nutrient utilization of poor 
quality orchardgrass hay. 

MATERIALS AND METHODS 

Twelve Angus cows (4-8 yr) which were in the last trimester of 
pregnancy were assigned at random to either orchardgrass hay only 
(Control) or orchardgrass hay with one of three protein supplements. 
The supplements were 3 lb of alfalfa hay (ALF), .9 lb SBM + 1.1 lb 
cracked corn (SBM-C), or 2.1 oz urea+ 2.9 lb liquid cane molasses 
(Urea-M). The supplements were balanced to provide .5 lb crude 
protein and 1.7 lb TDN. Supplements were provided once daily while 
orchardgrass hay was provided f ree choice. 

The cows were used in a two period metabolism study. Cows were 
grouped by age and body weight, then randomly assigned to dietary 
treatments. For the second period, the cows within each first period 
treatment were randomly assigned to one of the three remaining 
treatments. A seven day adaptation period to diets was followed by a 
14 day measure of feed intake. Total feces and ur i ne were collected 
during the last five days of the 14 day intake mea s urement and used to 
determine digestibility and nitrogen balance. 
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RESULTS AND DISCUSSION 

Table 1 shows the crude protein, NDF and estimated TDN of the 
feedstuffs used in the study. The orchardgrass hay contained 7.4% 
protein and 85.4% NDF indicating that it was a poor quality forage. 
The orchardgrass hay was harvested in mid-June and received 3/4 inches 
of rainfall on it prior to baling. The alfalfa hay, on the other 
hand, was a medium to good quality forage with 18.2% protein and ss% 
NDF. 

Intake of orchardgrass hay (table 2) was reduced (P<.OS) with 
SBM-C and Urea-M compared with no supplementation. Alfalfa 
supplementation did not reduce orchardgrass intake below Control. Dry 
matter intake by cows supplemented with ALF was 17.8% greater (P<.OS) 
than by cows supplemented with SBM-C, 6.8% greater (P>.10) than urea-M 
and 8.9% greater (P>.10) than control cows. Dry matter digestibility, 
however, was greatest with SBM-C with improvements of 20.3, 16.6 and 
8.0% in digestibility over control (P<.OS), ALF (P<.OS) and Urea-M 
respectively. However, the total amount of dry matter digested per 
day was similar (P>.10) among supplemented groups. 

Neutral detergent fiber digestion was greatest (P<.OS) when cows 
received ALF or SBM-C and lowest when supplemented with Urea-M. The 
quantity of NDF digested per day was greatest from cows receiving no 
supilement or supplemented with ALF. 

Protein utilization during the last trimester of pregnancy is a 
primary concern because of rapid fetal growth. In this study, protein 
supplements 'responded similarly for protein utilization, with the low 
levels of protein supplement improving the average protein intake by 
36% above cows offered no supplement (P<.OS). However, cows offered 
only orchardgrass hay consumed 3% more protein per day than NRC (1975) 
requirements suggest for an 1100 lb cow in the last trimester of 
pregnancy while supplemented cows averaged consuming 97% of the 1984 
NRC requirements for protein. Protein supplementation resulted in 85% 
more nitrogen (protein) digested per day (P<.OS) and a 35% improvement 
in nitrogen digestibility (P<.OS). Protein supplementation maintained 
the cows in a positive nitrogen balance whereas cows offered no 
supplemental protein excreted more nitrogen than they consumed, 
resulting in a negative nitrogen balance. The positive nitrogen 
balance indicated the cows were either storing protein in their body 
or in the fetus. A negative nitrogen balance indicates that optimal 
fetal growth may be limited by inadequate dietary protein. Therefore, 
although sow.e poor quality forages appear to provide adequate levels 
of protein, protein supplementation may be required to maintain 
adequate fetal growth. From this study, it appears that as little as 
3 lb of ALF per day provided adequate extra protein to maintain a 
positive nitrogen balance. Although protein utilization was similar 
among supplements, ALF had the greatest advantage on intake which 
would in turn help utilize more of the poor quality forage for 
necessary protein and energy requirements. 
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TABLE 1. NUTRIENT COMPOSITION OF DIETARY INGREDIENTSa 
======================================================= 
Item Protein NDF 

-------------- % -------------
Orchardgrass 7.4 85.4 57.0 

Alfalfa 18.2 

Corn 9.6 

Soybean meal 42.8 

Urea 301.2 

Molasses 5.7 

aDry matter basis. 
bObtained from NRC tables. 

55.0 

10.0 

18.0 

55.0 

91.0 

81.0 

72.0 

TABLE 2. DRY MATTER INTAKE, DIGESTION AND FIBER DIGESTION BY ANGUS 
COWS IN LATE GESTATION 

===================================================================== 

Control 

Orchardgrass intake, lb/day 15.8a 

Dry matter intake, lb/day 15.8ab 

Dry matter digestion, % 40.3c 

Dry matter digestion, lb/day 6.4 

NDF digestion, % 44.4ab 

NDF digestion, lb/day 5.9a 

Treatment 

ALF 

7.2 

6.3a 

SBM-C 

12.8b 

14.6b 

4s.sa 

7.1 

47.2a 

s.sab 

Urea-M 

7.2 

42.ob 

4.9b 
---------------------------------------------------------------------
a,b,cMeans without a common superscript are different (P<.OS). 
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TABLE 3. NITROGEN UTILIZATION BY ANGUS COWS IN LATE GESTATION* 
======================= =========================-======================= 

Treatment 

Control ALF SBM-C Urea-M 

Nitrogen intake, g/day 82.9b 112 . sa 107 .2a 106.3a 

Nitrogen digestion, g/day 33.9b 60.2a 56.sa so.3a 

Nitrogen digestion, % 40.4b 54.la S6 . 2a 53.2a 

Nitrogen balance, g/day -2.2b 8.7a 11.oa 3.9a 
------------------~---------------------------------------------------
*crude protein = Nitrogen x 6.25. 
a,bMeans without a common superscript are different (P<.OS). 

John Paterson 
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SUPPLEMENTATION OF BAY DIETS WITH WET OR DRY CORN 
GLUTEN FEED 

C.S. Cordes, J.A. Paterson, K.P. Coffey, L.W. Rogers 
and J.P. Bowman 

SUMMARY 

Experiments were conducted to determine the effects of wet or dry 
corn gluten feed or corn grain supplementation of hay diets on changes 
in rumen pH; in situ dry matter digestion; rumen liquid and 
particulate turnover rates; in vivo dry matter (DM) and neutral 
detergent fiber (NDF) digestibilit ies; nitrogen balance a nd rates of 
gain. Wet and dry corn gluten feed had a high extent of in vitro NDF 
digestion (avg 77.3%) after 48 h incubation. Supplementation of hay 
diets i ncreased dry matter i ntake, ni trogen balance and amount of 
protein nitrogen presented t0 the abomasum when compared to hay alone. 
Corn gluten feed improved in situ DM digestion and in vivo NDF 
digestibility compared with corn grain. Average daily gains by 
heifers were greater when supplemented with corn gluten feed or a 
50:50 mix ( corn : corn gluten feed) compared with a corn-urea 
supplement. In a second study, gai ns were similar whe n heifers 
received dry CGF or a corn + soybean meal supplement. No differences 
were observed between wet or dry corn gluten feeds. 

INTRODUCTION 

Due to recents demands for high fructose corn sweetner i n the 
soft drink industry, there is an abundance of corn we t-milling 
byproduct r emaining. This byproduct, known as corn gluten feed , is 
composed of approximatel~ 2/3 corn bran and 1/3 steep liquor. Because 
the milling process removes the majority of the starch, corn gluten 
feed contains approximately 20% crude protein and 45% NDF. It was our 
objective to determine the effects of supplementing hay diets wi th wet 
or dry corn glute n feeds or corn grai n. Table 1 presents a comparison 
of the nutrient composition of dry corn glute n feed (dry CGF) and corn 
grain. 

EXPERIMENTAL 

ln Vitro Laboratory Study 

The objective of this in vitro laboratory study was to de t e rmine 
the changes in NDF digestion of cotton seed hulls (CSH), soybean hulls 
(SBH), wet corn gluten feed (wet CGF) , and dry corn gluten feed (dry 
CGF). One half gram samples we r e incubated in 30 ml of McDougall's 
artificial saliva a nd 20 ml of rume n fluid at 39 C for 6, 12, 24, 48, 
72 and 96 hours , diges ted in NDF solution for 1 hour a nd then filtered 
t hrough fritted glass crucibles and dried at 105 C overnight. 

Neutral detergent fiber digestion was greatest for dry CGF 
(33 . 5% ) and l ea s t for CSH ( 5 .9%) after s ix hours of i nc ubation, (ta ble 
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2). By 48 hours, dry CGF, Wet CGF, and SBH showed the greatest amount 
of NDF digestion (74.6, 80.0, 73.9%, respectively), whille CSH was 
still lowest (8.8%). These data suggest that corn gluten feed is a 
rapidly digestible fiber source. 

In Situ Study 

The objective of this trial was to detemine the changes in the 
potential extents of hay dry matter digestion, changes in rumen pH at 
various hours after feeding, and liquid and particulate turnover 
rates. Three mature cows used in a Latin square design trial were fed 
a medium quality timothy hay (11% crude protein, 71.5% NDF) 
supplemented with either 6 lb of dry CGF, 6 lb of a cracked corn-urea 
(C-U) supplement or no supplement (NS). The cows were fed once per 
day. The supplements were balanced to be isonitrogenous and 
isocaloric and contain a Ca:P ratio of at least 1.5:1. The cows were 
pulse dosed with Chromium-EDTA to determine liquid turnover and 
Ytterbium (Yb) marked hay NDF to determine rumen particulate turnover· 
Dacron bags containing approximately 1.5 g of ground timothy hay were 
placed in the rumen and incubated for 12, 24, 48, 72 and 96 hours to 
determine changes in potential extents hay dry matter digestion. 
Rumen liquid samples were collected at 0, 2, 4, 6, 12, 24 and 36 hourS 
post dosing and analyzed for chromium content. Rumen particulate 
samples were taken at 0, 6, 12, 24, 36, 48, 72 and 96 hours post 
dosing and analyzed for Yb content. 

Less potentially digestible DM remained in the dacron bags from 
the NS or dry CGF treatments compared with the C-U supplemented diet 
after 48 hours of incubation (4.4, 5.3 and 11.4%, respectively, table 
3). Rates of liquid and particulate passage were similar among diets 
(avg of 3.5%/h for particulate and 7.5%/h for liquid passage rates)· 
Rumen pH was lower (P<.OS) 12 hours after feeding for the C-U 
treatment. These data suggest that dry CGF supplementation does not 
have a negative influence on hay digestion. 

Cow Metabolism Trial 

The objective of this metabolism trial was to determine DM, 
organic matter (OM), and NDF digestibilities and nitrogen balance of 
medium quality timothy hay diets fed alone or supplemented with 
approximately 6 lb of wet CGF, dry CGF, or C-U. The supplements were 
formulated to be isocaloric and isonitrogenous. Twelve mature 
Hereford cows were randomly assigned to each of the four treatementS· 
There were two collection periods, each period consisting of 14 days 
adaptation followed by four days of total feed, feces and urine 
collection. 

Dry matter intake was greater for supplemented diets (avg 23.3 
lb/day) compared toNS (19.1 lb/day, table 4). Dry matter 
digestibility was lowest for the NS diet (53.2%), highest for the wet 
CGF (57.7%), and intermediate for the C-U and dry CGF diets. Neutral 
detergent fiber digestibility was highest for the corn gluten 
treatments, intermediate for NS, and lowest for the C-U diet. 
Although nitrogen (N) intake and balance were greater for the 
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supplemented diets compared with the NS diet, no differences inN 

intake and balance among energy supplements were observed. 

Site of Digestion by Cows 

Four abomasally cannulated mature cows were used in a 4 x 4 Latin 

square design trial to determine DM, OM, and NDF digestibilities and 

protein-N presented to the abomasum. Treatments consisted of 

orchardgrass hay alone, or supplemented with either dry CGF, wet CGF, 

or C-U. One pound of s upplement was offered every four hours via 

automatic feeders . Chromic oxide, an external marker, was mixed with 

the supplements and was used to determine flow of digesta. Feca l and 

abomasal SHmples were taken twice a day for four consecutive days. 

Dry ma tter inta ke a nd digestibility and protein-N presented to 

t he a bomasum were inc r eased by supplementation (table 5). Corn gluten 

feeds increased DM intake aDd digestibility compared with C-U ( avg of 

16.9 vs. 14.3 lb and 66.0 vs. 57 .0 %, respectively). There were no 

differences in the amount of protein-N presented to the abomasum among 

the supplemented diets. 

Heifer Growth Trials 

The objective of the fi rst growth trial was to evaluate rate of 

gain by heifer s offered l a r ge round ba l es of endophyt e-infected tall 

fescue hay supplemented with ei ther 4 lb of dry CGF, C-U or a 50:50 

mi x of dry CGF and C-U. Forty-eight heifers with a n average initial 

wei ght of 542 lb were allotted to six pens. Initial and final weights 

were recorded on two consec utive days (full weights) while interim 

weights were single full weights. 

Average daily gain fo r the 86 d t ria l was 46 .7% great er for the 

dr y CGF and the 50 : 50 mix treatments (1.1 and 1.2 lb/day, 
respectively), compared with the C-U supplemented diet (.75 lb, table 

6). Since the utilization of urea by growing heifers was questioned , 

a second study was conduc ted to evaluate rate of gain by heifers 

offered lar ge round bales of e ndophyte-infected tall fescue hay which 

was harvested from pastures that had been not treated or treated with 

Mefluidide , a plant growth regulator. The hay diets were suppl emented 

with either 6 lb of cr acked corn+soybean meal or 6 lb of dry CGF . 

Forty-eight heifers with an average initial weight of 700 lb were 

alloted by weight to eight pens. 

Average daily gain for the 60 d t rial showed no differences 
between s upplewe nt sources (avg 1. 55 lb) . Howe ver there we r e 

differences (P<. 05) in average daily gain whe n compar ing hay sources 

(1.75 lb vs 1. 35 lb/day for Mefluidide treated vs non-treated , 

r espectively, table 7). 

Corn glute n feeds ha ve a high ex t e nt of in vitro NDF digest i on . 

The dry CGF did no t nega t i vely affect in vivo fiber a nd in situ DM 

digestion as di d C-U supplement s . Supplementation with C- U, dry or 

Wet CGF i ncreased DM intake and digestibility , protein- N presented to 

the abomas um and N balance. Daily gains were faster whe n he i fers were 
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fed dry CGF compared with corn + urea but were similar when compared 
to a corn + soybean meal supplement. 

TA:tlLE 1. COMPOSITION OF DRY CORN GLUTEN FEED AND CORN GRAINa 
-------------------------------------------------------------
Item Dry corn gluten Corn grain 
-------------------------------------------------------------

Moisture 
Dry matter 
Crude protein 
Neutral detergent fiber 
Acid detergent fiber 
Calcium 
Phosphorus 
Potassium 

aDry matter basis. 

10.9 
89.1 
20 .0 
43.0 
13.3 

.OS 

.89 
1.56 

% ---------------
15.9 
84.1 
8.3 
9.0 
4.0 

.01 

. 27 

TABLE 2. CHANGES IN IN VITRO NEUTRAL DETERGENT FIBER (NDF) DIGESTION 
FOR DRY AND WET CORN GLUTEN FEEDS (CGF), SOYBEAN HULLS AND COTTONSEED 

HULLS 
-------------------------------------------------------------------

Feedstuff 

Dry CGF 
Wet CGF 
Soybean hulls 
Cottonseed hulls 

Hours of Fermentation 
-------------------------------------------
6 12 24 48 7 2 96 
------------------------------------------- bC 
33 .5c 46.3d 64.6c 74.6c 83 .7bc 74.9b 
20 .8b 39.8c 63.5c 80.0c 78.3b 72·0d 
21.7b 31 .0b 50.9b 66.6b 92.1c 90·0~ 
5.9a 5.6a 4.9a 8.8a 9.2a 26 ·1 

a~b~c~ciM~~~~-:~~h~~-~-~~1~~~-:~~h~~~-~-~~~~~-~~~~;~~;~~~-d~ff~;----
_, 

(P<.OS) . 
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TABLE 3. THE EFFECT OF CORN GRAIN OR CORN GLUTEN FEED SUPPLEMENTATION 
ON IN SITU DIGESTIBILITY OF TIMOTHY HAY AND RATES OF PARTICULATE AND 

LIQUID PASSAGE RATES OF A TIMOTHY HAY DIET 

Item 

Percent of potentially digestible 
hay dry matter remaining in 
bags after 

12 hours 
24 hours 
48 hours 

Rate of particulate passage, %/hour 
Rate of liquid passage, %/hour 
Rumen pH 12 hours after feeding 

Hay 
Alone 

19.4b 
12.2b 
4.4b 
3.5 
7.6 
6.6b 

Treatment 

Hay + 
corn grain 

32.7C 
23.9C 
ll.4C 
3.6 
7.7 
6.3a 

Hay + 
dry CGF 

25. 2bc 
12.1b 
S.Jb 
3.5 
7.2 
6. 7b 

a-5-c-----------------------------------------------------------------
, ' Means within row without a common superscript differ (P<.10). 

TABLE 4. DRY ~~TTER INTAKES AND DIGESTIBILITIES OF TIMOTHY HAY DIETS 
SUPPLEMENTED WITH CORN GRAIN OR WET OR DRY CORN GLUTEN FEED BY COWS 

----------------------------------------------------------------------
Hay Hay + corn Hay + wet Hay + dry 

Item alone grain CGF CGF 
----------------------------------------------------------------------
No. cows 6 6 6 6 
Dry matter intake, lb 19.la 22.3b 24.sb 24.3b 

Hay intake, lb 19.1 16.5 19.2 18.2 
Supplement intake, lb 5.8 5.3 6.1 

Dry matter dig. t % 53.2a 54.6ab 57.7b 56.3 8 b 
NDF digestibility, % 55.5ab 51.7 8 58.1b s8.ob 
Nitrogen metabolism 

223.ob 225.ob Intake, grams 157.oa 26s.oc 
Digestibility, % 59.8a 63.oab 66.4 8 b 63.9b 
Balance, grams 3.2a 19.1 b 29.1 b 28.8b 

--------------------------------------------------~--------------------
a,b,cMeans within row without common superscripts differ (P<.OS). 
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TABLE 5. CORN GRAIN OR \VET OR DRY CORN GLUTEN FEED AS SOURCES OF 
SUPPLEMENTAL ENERGY FOR ORCHARDGRASS HAY OFFERED TO MATURE COWS 

Item 
Hay 

alone 
Hay + corn Hay + wet 

grain gluten feed 
Hay + dry 

gluten feed 

No. cows 
Dry matter intake, lb 

Hay intake, lb 
Supplement intake, lb 

Dry matter dig.,% 
Protein-N flow to the 

abomasum, g/d 

4 
8.5a 
8.5 

4 
14 .9b 
9.2 
5. 7 b 

57.0 

99b 

4 
l6.8c 
9.7 
7.1 

66.Sc 

98b 

4 
17 .oc 
9.8 
7.2 

65.5c 

109b 
-----------------------------------------------------------------

a,b,~eans in the same row without a common s uperscript dif fe r 
(P<.OS). 

TABLE 6. DAILY GAINS BY HEIFERS CONSUMING TALL FESCUE HAY 
SUPPL~MENTEDWITH CORN GRAIN, DRY CORN GLUTEN FEED OR A 50:50 

MIX OF EAGH 
--------------------------------------------------------------------

Supplement 
---------------------------------------------

Item Corn grain + urea Corn gluten 50:50 mi" 
---- ----------------- ------------------------------------------------
No. heifers 
Initial weight, lb 
Daily gain, lb 
Total gain, lb 

16 
539 b 

1 14 
97° 

---------------------------------------------------------------------
a,~eans without a common s uperscript differ (P<.OS). 

82 



TABLE 7. INTAKES AND GAINS BY HEIFERS CONSUMING NON-TREATED OR 
MEFLUIDIDE TREATED TALL FESCUE HAY SUPPLEMENTED WITH CORN+SOYBEAN MEAL 

(SBM) OR DRY CORN GLUTEN FEED (CGF) 

Hay effect Supplement effect 
Item Untreated Mefluidide SBM CGF 

No. heifers 24 24 24 24 
Initial weight, lb 700 700 700 700 
Daily gain, lb 1.35a 1. 75 b 1.52 1.58 
Total gain, lb 84a 109 b 94 98 
Daily hay intake, lb 16 c 18d 17 17 

----------------------------------------------------------------------
a • l=Means within a main effect with unlike superscripts differ 

(P<.05). 
c, 41eans within a main effect with unlike superscripts differ 

(P<.lO). 
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EVALUATION OF DRIED CORN GLUTEN FEED AS AN ENERGY 
SUPPLEMENT FOR HIGH OR LOW ENDOPHYiE-INFECTED TALL 
FESCUE HAY OFFERED TO COWS 

K.E. Turner, J.A. Paterson, J.P. Bowman, C.S. 
Cordes, L.W. Rogers, M.W. Bartels and G.B. Garner 

SUMMARY 

Four mature cows were utilized in a metabolism trial to 
evaluate corn gluten feed (CGF) supplementation of high (95%) or 
low (5%) endophyte-infected tall fescue hay. Increased dry 
matter (DM) intake, neutral detergent fiber (NDF) intake, the 
amount of NDF digested and total N-flow to the abomasum were 
observed when fescue hay was supplemented with corn gluten feed. 
Supplementation tended to increase (P=.09) protein-N flow to the 
abomasum. The high endophyte tall fescue caused a reduction in 
total intestinal tract NDF digestion (P=.08), as well as the 
amount digested only in the rumen (P<.05), but did not affect the 
amount of protein-N presented to the small intestine. 

INTRODUCTION 

In Missouri, there are approximately sixteen million acres 
of pasture and woodlands. Tall fescue is a major cultivar in 
four million· acres of this acreage. In recent years, researchers 
have identified an endophytic fungus, Epichloe typhina (termed 
Acremonium coenophialum by some) as playing a key role in the 
development of summer slump and fescue foot in cattle grazing or 
consuming harvested hay from infected pastures. A second problem 
may exist during the summer months when the quality of tall 
fescue declines rapidly or in the winter when feeding 13te 
harvested fescue hay. In both situations, energy and(or) protein 
supplementation is usually necessary to meet the nutrient demands 
of the animal. 

Recently, corn gluten feed (a by-product of the wet corn 
milling industry) has become available to producers for use as a 
protein supplement. This product contains approximately 20% 
crude protein, 45% NDF and 80% TDN. 

This study was conducted with mature beef cows to determine 
the effects of supplementing low (less than 5%) or high (greater 
than 95%) endophyte-infected tall fescue (KY-31) hay with corn 
gluten feed on feed intake, NDF digestibility and protein-N 
presented to the small intestine. 

MATERIALS AND METHODS 

Four mature cows, fitted with abomasal cannulae, were 
utilized in a Latin square design experiment. Diets consisted of 
1) low endophyte-infected hay alone, 2) low endophyte-infected 
hay plus four pounds corn gluten feed, 3) high endophyte-infected 
hay alone or 4) high endophyte-infected hay plus four pounds corn 
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gluten feed. The tall fescue hays were similar in crude protein 
(avg 7.0%) and NDF (avg 72.0%) content. Cows were housed in 
individual pens and offered chopped (2.5 in) tall fescue hay ad 
libitum while the supplement (4.0 lb corn gluten feed plus 16 g 
calcium carbonate per day) was fed every four hours via an 
automatic feeder. Chromic oxide (20 g/day) was fed as an 
external marker. Fecal and abomasal samples were collected at 
random three hour intervals over a four day period and composited 
so as to determine digestibililty parameters. 

Data were analyzed so as to partition treatment sum of 
squares to test the main effects of high vs low endophyte hay 
source, CGF supplementation and the interaction of hay x CGF 
supplementation. 

RESULTS AND DISCUSSION 

Intake, digestibili t ies and flow results a re pre s e nte d in 
table 1. No hay source x corn gluten feed interactions were 
measured (P>.20). Total NDF intake and digestibility were 
greater (P<.OS) for supplemented diets compared to the 
nonsupplemented diets (11.8 lb, 54% vs 9.4 lb, 46%, 
r espectively ). Total dry matter intake s howed simila r results. 
Total N-flow to the abomasum was gr eater (132 vs 90 g/d; P<.05) 
as was protein-N flow (86 vs 66 g/d ; P=.09) for supplemented 
diets. 

Neutral deter gent fiber digestibility tended to be higher 
(P=.08) for the low endophyte hay diets versus t he high enophyte 
hay diets ( avg 49.7% vs 42.2%). The high endophyte hay also 
reduced (P<.05) NDF digestiblity as a percent (79. 5 vs 64.5) of 
total tract. 

These data suggest that corn gluten feed increases total dry 
matter i ntake, NDF digestibility and the amount of protein-N 
presented to the abomasum. The high endophyte hay appears to 
cause a reduction in ruminal and total tract NDF digestibility, 
but not i n the amount of protein-N presented to the a bomasum. 
Corn gluten feed may be used as protein s upplement for low 
quality fescue hay to improve the nutritional value to the 
animal . 
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TABLE 1. SUPPLEMENTATION OF LOW AND HIGH ENDOPHYTE INFECTED 
TALL FESCUE HAY WITH CORN GLUTEN FEED AND 

OFFERED TO MATURE COWS a . 

Endophyte level: Low (5%) High (90%) 

Corn gluten feed: None 4.0 lbs. None 4.0 lbs. SE 

No. cows 

Total DM intake, lbs? 

NDF intake, lbs.b 

NDF dig., %be 

Ruminal NDG dig. asd a 
% of total tract 

Total N-flow to the 
abomasum, g/d b 

Protein-N "flow to the 
abomasum, g/d e 

4 

13.4 

10.1 

49.7 

79.5 

93.3 

68.7 

4 

16.5 

11.7 

56.7 

71.5 

132.2 

83.3 

4 4 

11.0 15.2 1.15 

8.6 ll.8 .90 

42.2 51.6 3.44 

64.5 66.9 7.18 

87.0 133.2 10.28 

63.8 88.3 10.70 

------------------------------------------------------------------
aNo endophyte level x corn gluten feed interactions were measured 

(P>. 20). 
bMain effect due to corn gluten feed (P<.OS). 
~Main effect due to endophyte hay (P=.08). 

Main effect due to endophyte hay (P<.OS). 
eMain effect due to corn gluten feed (P=.09). 

Calf . 
on 

fescue 

86 



EVALUATION OF YEAR-ROUND FORAGE SYSTEMS FOR BEEF CATTLE 

R. Morrow, J. Gerrish, G. Garner, J. Nelson, V. Jacobs, 
B. Hires, J. Forwood, J. Shinkle, C. Tucker, M.J. McClure 

SUMMARY 

Three forages of varying levels of quality were used for year-round 
systems. The systems were orchardgrass-red clover, bromegrass-red 

clover and tall fescue with nitrogen fertilization. Summer cow gains, 

Calf gains, yearling steer gains and cow-breeding performance were 
higher on the orchardgrass and bromegrass systems. Gains on fescue were 
negatively influenced by endophyte infestation. 

INTRODUCTION 

Forage utilization is a major concern of beef cattle producers. To 
remain competitive in the livestock industry, forages must furnish the 

nutrient needs of beef cattle. This means forage systems must be 
evaluated for summer grazing and for winter feeding. The high cost of 
beef maintenance and forage establishment indicates a need to use 
forages that are useful in all seasons. 

The objective of this research was to evaluate three forage systems 
of varying levels of quality in year-round grazing (feeding) by cow-calf 
and steer gains. 

PROCEDURES 

Spring-calving Hereford cows bred to Polled Hereford bulls were 
used to evaluate three forage systems. The study was conducted for four 

Years, beginning in November 1981, with 120 cow-calf pairs and 72 
Yearling steers each year. Steers were grazed with cow-calf pairs. The 
research was conducted at the Forage Systems Research Center in North 
Central Missouri. The winter phase of the data collection was November 
through April and the summer phase, late April through September. Cows 

were fed on two nutrition levels during the winter months (Beef Research 
Report, 1985). 

RESULTS 

Table 1 presents the summer ADG of the cows by forage. Winter gain 
is not presented since weight loss at calving distorts the numerical 
Values and makes them less than meaningful. There was a tendency for 
cows on brome hay to lose less weight than on fescue or orchardgrass and 
cows on orchardgrass lost more weight than those on fescue. Earlier 
maturing of orchardgrass probably decreased the nutritive value of the 

hay. Gains during the summer were similar for orchardgrass and brome. 
The fescue was quite variable as some of the pastures were high (80%) in 
endophyte and some low (10-20%). Those on low endophyte did not lose 
weight and those on high endophyte lost about .3/lb/day. The fescue did 
not contain a legume. 
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Pregnancy data on the cows are shown in table 2. Percentage of 
cows bred was lower on fescue than orchard or brome grass. Two factors 
should be considered. First, the fescue pastures had varying levels of 
endophyte. The pregnancy rate was 78% for cows on high endophyte and 
95% on lower endophyte. One rep, also low in endophyte, had a pregnancY 
rate of 78%, but a bull problem during two breeding seasons was thought 
to be the contributing factor. Secondly, the cows on lower winter 
nutrition and on high endophyte fescue had the lower breeding perfor
mance. 

The average daily gain of calves is shown in table 3. One in
teresting point is bull calves gained better on higher quality systems 
(.4lb/day) than the bull calves on fescue. Less difference was seen in 
heifers. 

Performance of yearling steers is shown in table 4. Brome's higher 
quality tended to show up here. It appears cow-calf pairs give better 
gains on low quality forages and backgrounding steers are more competi
tive on high quality systems. Also shown is the performance by year. 
The higher gain on the pastures with legume in 1982 was a higher 
percentage red clover, about 60% of the total yield, whereas the legume 
component about 20-30% in other years. 

Carrying capacity of each system differed substantially. The pow~r 
of N fertilization to increase carrying capacity is clearly evidenced ~n 
the tall fescue + 100 lb N/A system. In 1982, when legume content was 
60%, the carrying capacities of the three systems were more similar. 
The dry summers of 1983 and 1984 were more detrimental to the legume 
based pastures than the N based system. The endophyte situation 
confuses the picture in evaluating the fescue system. 

TABLE 1. SUMMER ADG OF COWS (LBS/DAY) 
FOUR YEAR SUMMARY 

Summer 

Bromegrass-Red Clover . 36 

Orchardgrass-Red Clover .41 

Tall Fescue-Nitrogen -.08 (high endophyte, -.30) 
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TABLE 2. FSRC PREGNANCY DATA (FOUR YEARS) 

.fu:.. Fora~ 

Bromegrass-Red Clover 

Orchardgrass-Red Clover 

Tall Fescue-Nitrogen 

~ Nutrition 

High 

Low 

~ Forage and Nutrition 

Brome 

Orchard 

Fescue 

h Fescue~ 
High endophyte 

High 

97.9% 

95.9% 

92.0% 

77.9% 

97.1% 

92.5% 

83.7% 

95.3% 

86.9% 

Low 

96.2% 

89.2% 

75.4% 

Low endophyte 

Low to med endophyte 

h ~ and Nutrition 

77.9% (possible bull problem 2 yrs) 

95.3% 

High 

Low 

1982 

92.2% 

89.4% 

1983 

96.3% 

84.5% 

1984 

96.3% 

94.1% 

89 

1985 

96.3% 

79.7% 



TABLE 3. AVERAGE DAILY GAIN OF CALVES (LBS.) 

]y Forage: Brome 1.81 

Orchardgrass 1.82 

Fescue 1.47 

~ Sex .2f. Calf ~ Forage: 

Brome 

Orchard 

Fescue 

]y Forage: 

Brome-RC 

Orchard-RC 

Fescue-N 

Bulls 

1. 88 

1.90 

1. 50 

Heifers 

l. 73 

1.72 

1.44 

TABLE 4. SUMMER ADG OF STEERS (LBS) 

Average 

1.68 

1.58 

. 98 

1982 

2.12 

2 .10 

1.16 

1983 

1. 73 

1.65 

1.09 

1984 

1.38 

1. 21 

. 94 

1985 

1. 52 

1. 32 

. 74 

TABLE 5. CARRYING CAPACITY BY MONTH (THREE YEARS) 

May June July ~ Sept Oct Nov Dec ~ 
----- --------------------Animal Unit Days/Acre-------------------------

Brome 21.7 21.0 14.8 14.8 8 .9 5.2 2. 6 0.0 89 .0 

Orchard 29 .9 29 . 0 15. 5 15 . 5 9 . 3 6 . 8 9. 2 0.0 115.2 

Fescue 38 . 5 37 . 2 19.2 19.2 19 . 5 19.1 12.1 3 .8 168.6 
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PERFORMANCE OF COW-CALF PAIRS GRAZING KENHY, KENTUCKY 31 
OR MI SSOURI 96 FESCUE 

G.D. Applegate, R.E. Morrow, C.A. Tucker, J.J. Chewning, 
L.S. Coffey, G. Garner and A. Decker 

Sm1MARY 

A study using cow-calf pairs was conducted to examine differences 
in three varieties of fescue pasture. The varieties used were Kenhy, 
Kentucky 31 and Missouri 96. Performance 1"as measured by cow average 
daily gain (ADC), milk production estimates (MP) and calf average daily 
gain (CADG). Body composition :lata were ta!~en on 1/3 of the animals tHO 
times during the study. 

Of the thre e measures of cow-calf performance, variety of fescue 
had a significant effect on CJ\DC (P<.Ol), v-rhile MP and ADG were not 
significantly affected. Variety of pasture did not have a significant 
effect on any of the body composition data. 

Kenhy and Kentucky 31 were superior to Missouri 96 fescue for CADG 
in this study (P < .OS). However, no differences were found between KenhY 
and Kentucky :31. 

INTRODUCTION 

There are several kinds of grasses being used by beef producers in 
Missouri, but no other grass seems to be more well suited for Missouri'S 
rolling hill s than fescue. It is a hardy, high producing, cool season 
grass. llowever, there are also several problems associated with fescue 
and possibly no other problem is as well documented as the endophyte 
(summer slump) problem. There have been a number of endophyte-free 
varieties deveLoped to help deal with this problem. The question is 
whether or not these new varieties are as productive and hardy as the 
older varieties such as Kentucky 31. 

PROCEDURES 

Twenty-one spring calving cow-calf pairs were randomly placed on 
one of three varieties of fescue pasture . The varieties were Kenhy, 
Kentucky 31 (which was 90% endophyte infested) and Missouri 96. The 
cows on Ke11tucky 31 were gi ven five pounds of corn gluten feed per head 
daily. The study began in mid-August and ran through September. Five 
weights were taken on the animals as well as two milk production 
estimates using the weigl1-suckle-weigh technique. Nine cow-calf pairs 
were measured twice for body composition using the UMC Whole Body 
Counter. 

RESULTS 

The data we re analyzed using the general linear model procedure 
with least squares means. Table 1 summarizes the cow-calf performance 
data by variety of fescue. The data indicated that Kenhy, which is 
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endophyte free, and Kentucky 31, with supplement, which is high 
endophyte, were both superior for CADG to Missouri 96 which is endo
Phyte-free (P<.05). The data also indicates that there was no dif
ference between Kenhy and Kentucky 31 . We believe that the reason 
~issouri 96 was found to be inferior to the other two varieties used is 
ecause it appeared to have less forage available for the animals. In 

most cases you would expect cattle grazing Missouri 96 and Kenhy to 
~Utperform cattle grazing Kentucky 31 due to endophyte toxicity. 
~wever, in this study the Kentucky 31 had more vegetative growth than 

elther Missouri 96 or Kenhy and therefore the cattle grazing it perform
ed as well or better than cattle grazing the other two varieties. 

The calves had a greater CADG due to the increased amount of forage 
availability with the Kenhy and Kentucky 31. Even though the cows milk 
Production and ADG is similiar for all three varieties it should be 
~~ted that the cows on Missouri 96 lost less weight during the study 

an either the Kenhy or Kentucky 31. This could be due to the increas
ed quality of the Missouri 96. 

The standard deviations for MP and ADG are high due to the extremes 
in b measurements, particularly for the cows on Kentucky 31 . This could 
fe due to the dominance of the cow herd. The bigger cows probably 
cought the smaller cows away from the grain supplement . Thus the thin 
cows may not have gotten any grain, while the heavy cows may have gotten 
A~~~iderably more than there share resulti11g in the wide range of 
Wi s . The milk production estimate was taken twice cluring the study 
Prth one measurement being high and the other being low. This was 
meobably due to the extreme weather conditions at the time of the 
Weasurements. One measurement was taken on.a cool day and the calves 
h re much more willing to suckle the cows than when tl1e weather was very 
Ot and humid. 

Va tiable 

Kenhy 

K entucky 

M· 
lssouri 

SIMPLE MEANS AND STANDARD DEVIATIONS FOR COW-CALF DATA BY 
FESCUE VARIETY 

CADG ADG MP 

1.84(.25) -1.07( .80) 10.07(1.69) 

31 1.71(.36) - . 80(1 .73) 13.50(3.56) 

96 1.28(.40) - . 68( . 99) 10.86(1.95) 
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DEVELOPING BEEF HEIFERS ON ALFALFA-BROME OR TALL FESCUE 

R. Morrow, J. Gerrish, G. Garner , J. Nelson, J. Shinkle, 
C. Tucker, J. Chewning, M.J. McClure, V. Jacobs, B. Hires 
and J. Forwood 

INTRODUCTION 

Selection for increased linear growth rate and larger frame in 
cattle has led to a greater nutritiona l need for replacements to grow, 
breed to calve at two, nurse a calf and breed to calve again at three 
years of age. The quality of forage systems then becomes increasingly 
important, not only during the grazing season, but also producing hay 
for the winter. The objective of this research was to compare a 
tall-fescue system to alfalfa-bromegrass for developing replacement 
heifers. 

PROCEDURES 

Heifers are selected at weaning from the commercial Polled Hereford 
cow herd at the Forage Systems Research Center, are assigned to one of 
two treatments, and are on that system until they wean their first 
calf . One system is alfalfa-bromegrass pasture during the summer and 
hay from those pastures fed during the winter . The other s ystem is tall 
f escue (low in endophyte ). During the winter, the heifers on the fescue 
system are fed grain to keep their performance equal to the heifers on 
alfalfa. The goal of 650 pounds a t breeding can be obtained for both 
systems. 

RESULTS 

The performance of the cattle i s s hown in t ables 1-4. Table 1 
gives the performance of the yearling heifers for the first three 
years. Of particular interest is the winter ADG differences. In 
1982-1983, the alfalfa heifers gained l e ss than half a pound a day and 
the fescue heifers gained nearly a pound but received six pounds of 
gr ain per day . The alfalfa hay that yea r was extremely low quality and 
contained more brome than alfa lfa. The second year a ll hay was s tored 
inside a nd the quality was much bette r . The heifers on fesc ue, t hough, 
received 10 lb per animal/day of grain from January through April. 

The summer gains i n 1983 show t he compensatory gain of the yearling 
heifers on the alfalfa from the lower winter performance . In 1984 and 
1985, the he ifers on alfalfa during the s ummer gained consider ably more 
than heifers on fesc ue . 

Two years of data are available on the two- year- olds . Of particu-
lar interest is the data on the calves, shown in table 3 . Winter s 
pe r fo rmance dif ferences a r e hard to interpret beca use of the weight loS 
at calving . 

From looking at their udders, t he he ifers on the alfalfa system 
appeared to be be tter mi lkers . The ca lves ' gain s uppor ted t his . Of 
course , it is hard to sa y whether the better calf gain was caused by 

96 



heifers' milk production or higher quality forage for consumption by the 
calf. We expect both factors to be important. 

The data to this point shows the alfalfa-brome system to be 
excellent for developing replacement heifers. In addition to reproduc
tion data, table 4, future reports on the project will include more on 
problems of alfalfa systems such as bloat, grazing management, etc. 
Also, economic assessment must be made since there is a trade of land 
required for hay production vs grain to supplement the fescue system. 

TABLE 1. PERFORMANCE OF YEARLING HEIFERS AT FSRC (ADG-LBS) 

Winter Average Daily Gain Jan-Apr 

Alfalfa Fescue 

1983 .43 .94 

1984 1.04 1.44 

1985 .48 .59 

Summer Average Daily Gain (Apr-Sept) 

Alfalfa Fescue 

1983 1.67 1.19 

1984 1.11 .63 

1985 1.12 .78 

TABLE 2. PERFORMANCE OF TWO-YEAR-OLD HEIFERS 

Summer ADG 

Alfalfa Fescue 

1984 .10 -.10 

1985 .45 .31 
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1983 

1984 

1985 

TABLE 3. PERFORMANCE OF CALVES ON TWO-YEAR OLD HEIFERS 

1984 

1985 

Alfalfa 

1.54 

1. 73 

Fescue 

1. 28 

1. 19 

TABLE 4. REPRODUCTIVE PERFORMANCE! OF HEIFERS 

Yearling Heifers Two-Year-Olds 

Alfalfa Fescue Alfalfa Fescue 

5,3. 3% 75.7% 

70 . 8% 87.5% 85.7% 89.5% 

73.3% 72.4% 86.7% 5o.o% 

! Percentage :; ~lpated pr egnant in September of each year . 

George Garner 
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CALF RESPONSE TO CREEP GRAZING 

J.R. Gerrish, C.J. Nelson, R.E. Morrow, J.R. Forwood, 
W.C. Hires, V.E. Jacobs and G.B. Garner 

SUMMARY 

A four year grazing study was conducted at the University of 
Missouri-Forage Systems Research Center to assess the impact of a creep 
grazing option on calf weaning weight on three base pasture systems. 
Straight-bred Polled Hereford cow-calf pairs grazed pairs of base 
pastures of tall fescue + 100 lb N/A (TFN), orchardgrass-red clover 
(OBRC), or smooth bromegrass-red clover (SBRC). On one pasture of each 
pair, calves were allowed access to a birdsfoot trefoil-Ky bluegrass
timothy creep area while a second set of calves on the other pasture of 
the same base was not. No response to creep grazing was observed on 
OGRC and SBRC pastures. While ADG on TFN was 1.38 and 1.56 lb/hd/day 
for no creep and creep calves, respectively, a sex x creep x forage 
interaction was significant. Bull calves gained 1.33 and 1.65 lb/hd/day 
on TFN no creep and creep respectively while heifers gained 1.44 and 
1.45 lb/hd/day respectively. It was hypothesized that the bull calves 
being larger and more physiologically mature were better able to utilize 
the higher quality forage in the creep pasture than were the heifer 
calves. 

INTRODUCTION 

The basic premise of creep grazing calves is essentially the same 
as pre-weaning feeding of grain concentrates to calves, to put a high 
quality feed into the calf while preventing the cows access to such 
feed. The fundamental difference is that creep grazing utilizes a high 
quality forage rather than grain. In most cases, high quality annual 
crops such as millet or small grains or perennial legumes are used in 
creep pastures. For creep grazing to be effective the following 
condition must be met: 1) the creep forage must be of higher quality 
than the base pasture, 2) it must be readily consumed by calves, and 3) 
the creep pasture must be accessible and attractive to calves. 

PROCEDURES 

Three replications of paired pastures of Kentucky 31 tall 
fescue-100 lbs N/A (TFN), Hallmark orchardgrass-red clover (OGRC), and 
Barton smooth bromegrass-red clover (SBRC) were used as base pastures 
in this study. In 1982 and 1983 common red clover was used, in 1984 
Tristan and in 1985 Heges and Redman. In 1982 8 lb/A was frost seeded 
and 4 lb/A in subsequent years. These pasture types were selected to 
provide a range in forage quality. The tall fescue pastures used in 
this trial were significantly different from rep to rep in terms 
of endophyte level, ranging from 17% to 75%. 

Pastures were 16 acres divided into three paddocks for rotational 
grazing with a stocking rate of six cow-calf pairs and four yearling 
steers or 2.0 Acres per Animal Unit. A single strand electric fence set 
at 42" height separated the creep at any point. One third of each base 
pasture was harvested for hay in June of each year while the other two 

99 



paddocks were grazed rotationally. After adequate re-growth was made on 
the hayed paddocks, all three were grazed in a rotation of approximately 
14 days on and 28 days off. The two acre creep pasture was located 
across one end of the base pasture at the end opposite water tank and 
mineral feeder and was divided into thirds as an extension of the base 
pasture. The entire creep pasture was cut for hay in June of each year 
of the project and in 1982 was harvested again in August. Base pastures 
which were not hayed were clipped for seed head removal from mid-June to 
early July. 

Nitrogen fertilizer was applied to the TFN pastures as 60 and 40 lb 
N/A in April and August, respectively, as ammonium nitrate. Application 
of 40 lb P2D5/A and 80 lb K20/A was made to individual paddocks in the 
year they were harvested as hay following removal of the hay crop. 
Creeps were fertilized at 0-40-80 at the beginning of the study and no 
further applications were made. 

The experimental grazing season extended from late April to 
mid-September. Beginning and ending dates were April 29 to November 3, 
April 29 to September 7, May l to September 19 and April 25 to September 
11 for 1982-85, respectively. Breeding season on pasture extended from 
approximately May 7-10 to July 7-10 with natural service. All cattle 
were weighed at 28 day intervals following overnight shrjnk from water. 
Cattle were allowed free choice complete mineral mix throughout the 
grazing season. No other supplementation was made. 

Forage quality samples were taken every 14 days by clipping 10 .1m2 
quadrats from the base pasture and creep increment under grazing at that 
time. Samples were hand separated to green forage and brown fractions, 
with the green fraction oven dried at 150 F and ground to pass a lmm 
sieve. Standard chemical analyses were made for in vitro dry matter 
digestibility (IVDMD), crude protein (CP), acid detergent fiber (ADf), 
neutral detergent fiber (NDF), and net energy content. Analyses are not 
complete at the time of this publication and only limited reference to 
quality parameters will be made. 

RESULTS 

Calf usage of the creep pastures was not similar across base 
pastures. From observation of calf behavior, the TFN creeps were 
clearly visited more frequently and for longer periods than either SBRC 
or OGRC pastures. In one replication creeps had afternoon shade from a 
timbered area across the fence while two replications had no shade. 
There appeared to be no differences in usage due to this factor. As a 
general rule the calves would be found near the cows and during mid 
summer the cows spent a good deal of time near the water tank at the 
opposite end of the field from the creep. Most calf usage occurred in 
the morning and evening hours with little mid-day activity. Only in the 
TFN base creeps were the calves found to be in the creeps when their 
dams were at the opposite end of the field. Calf utilization of the 
creep areas may have been greater if the location had been at the same 
end of the pasture as the water source. 
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Calf average daily gain (ADG) were improved by creep grazing only 
on the TFN base pasture (table 1). This response is accounted for by 
only the bull calves in this treatment (table 2). Bull calves with 
creep access gained over the entire grazing season .33 lb/hd /day more 
than bull calves without creep access. There was no difference in ADG 
of heifers relative to creep availability. When examined by period, it 
is apparent that most of this increased weight gain occurred from the 
June weigh date to August weigh date. It is during this period that 
invitro digestibility of tall fescue was significantly lower than that 
of the creep pasture (table 3) . Bull calves averaged 40 to 50 lb 
greater liveweight than heifers at this point i n the grazing season. It 
is the hypo t hesis that bull calves were at this point more phys i 
ologically developed than heifer calves and were better able to respond 
to increased forage quality and availability. Digestibility of SBRC and 
OGRC did not significantly differ from that of the creep except on a few 
isolated occasions when one or the other of the base pasture s was 
mar ginally hi gher or lower than the creep. Digestibility of the creep 
declined steadily through the late summer as the trefoi l bloomed a nd was 
allowed to make seed for stand maintenance purposes. 

The years 1983 and 1984 were severe drought years while 1982 and 
1985 had above normal summer rainfall. Total forage supply a nd quality 
were markedly affected by these divergent weather patterns. Red clover 
content of the SBRC and OGRC averaged a pproximately 60%, 30%, 18% a nd 
25% for 1982 , '83 , '84 a nd ' 85 , r especti vely. Trefoil content of the 
creeps was generally in excess of 60% and increased through the 4 years 
of the trial. 

In summary, bull calves responded to cree p grazing only on base 
pastures of lower qua l ity . Those ca lves with access to birdsfoot 
trefoil creep on TFN pastures did not perform as well as calves on SBRC 
or OGRC pas tures with or without c r eep access indicating tha t tota l 
pasture improvement may be a bette r management option than attempting to 
supplement calves on poor pasture. Accessibility a nd attractiveness of 
the creep area must be a major consideration when implementing this type 
of forage system. 
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TABLE 1. CALF PERFORMANCE ON THREE BASE PASTURES WITH AND WITHOUT 
BIRDSFOOT TREFOIL CREEP GRAZING . 

Base Pasture Creep Average Daily Gain (lb/hd/day) 

1982 1983 1984 1985 Ave. 

SBRC w 1.94 1.72 1. 78 1.92 1.84 

W/0 1.84 1.81 1.94 2.01 1. 90 

OGRC w 1.90 1. 80 1.80 1.95 1.86 

W/0 2.00 1.68 1. 79 2.01 1.87 

TFN w 1.54 1.43 1. 73 1. 74 1. 61 

W/0 1. 41 1.34 1.48 1.45 1.42 

TABLE 2. CALF RESPONSE TO CREEP GRAZING BY SEX OF CALF AND BASE PASTURE 
(4 YEAR MEAN). 

Base Pasture Creep Average Daily Gain (lb/hd/day) 

Bull Calves Heifer Calves Ave· 

SBRC w 1.90 l. 70 1,84 

W/0 1. 96 1.84 1. 90 

OGRC w 1. 91 1.80 1.86 

W/0 1.98 1. 73 1,87 

TFN w 1. 70 1.49 1. 61 

W/0 1. 37 1.48 1.42 
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TABLE 3. IN VITRO DRY MATTER DISAPPEARANCE (IVDMD) OF BIWEEKLY FORAGE 
SAMPLES FOR 3 BASE PASTURES AND AVERAGE OF ALL CREEP PASTURES . 
(1983) 

Pasture Sample Date 

5/2 5/17 5/31 6/14 6/27 7/12 7/26 8/8 8/ 22 9/6 

------ - --- - - --- ---- ------------ ---- % IVDMD-------- - - ------- - - --- -------

SBRC/ 72.4 64.4 63.1 61.8 60 . 0 58.4 56.5 58.4 55 . 6 64.0 

0GRC/ 69 . 2 67 . 6 64 . 5 63.0 61.7 61.3 61.2 59 . 2 58 . 3 61.5 

TFN 1 75.2 67 . 0 65 .9 61.1 56 . 4 57.0 58 .4 55 .5 59 . 0 64 . 2 

Creep/72 . 5 63.8 62 . 7 61.6 64. 3 62.0 59 .6 58.0 58 . 4 54.4 

Ron Morrow 
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THE EFFECTS OF EMBAR~TREATMENT OF TALL 
FESCUE ON CHANGES IN NUTRIENT QUALITY 
THROUGHOUT THE GRAZING SEASON 

K.E. Turner, J.A Paterson, K.P. Coffey, L.W. 
Rogers, G.B. Garner, S.M. Hannah, C.S. Cordes 
and J.P. Bowman 

SUMMARY 

Handclipped and animal esophageal forage sampling methods were 
used to compare the changes in forage quality of tall fescue pastures 
treated with the plant growth regulator Embark. When averaged over 
the entire grazing season, Embark treated pastures were higher (P<.05) 
in crude protein (CP), calcium, phosphorus and lower (P<.05) in NDF 
compared to untreated fescue samples. Esophageal samples were 
similarily higher (P<.05) in CP, calcium, phosphorus and lower (P<.OS) 
in NDF than the handclipped samples. Organic matter digestibility 
(OMD) exhibited a sampling method x treatment interaction (P<.05). 
Control ' and Embark esophageal samples and handclipped samples were 
similar indigestibilities (avg 51.7%) and were higher than 
handclipped control samples (38.8%). Embark treatment of tall fescue 
pastures extended forage quality into the summer months. Esophageal 
samples were consistently higher in nutrient quality than handclipped 
samples suggesting diet selectivity. 

INTRODUCTION 

Tall fescue is a major cultivar of grass pastures in the United 
States. As a persistant cool season grass, fescue grows best at 
ambient temperatures of 45-85 F with adequate moisture, but can 
survive drought conditions. The nutritional quality of fescue 
declines rapidly with the onset of the summer grazing season. 
Improved quality is again found during September and October due to 
fall regrowth. The decline in forage quality during July and August 
may not meet nutritional demands of cattle grazing these dormant 
pastures. 

Embark, a plant growth regulator supresses seed head development 
and maintains a vegetative phase of growth. By delaying maturity 
(seed head development) the nutritional quality may be extended during 
the summer grazing period. 

The objectives of this research were: 1) to compare, throughout 
the growing season, the changes in forage quality of tall fescue 
pastures treated with and without Embark and 2) to compare handclipped 
forage sampling versus animal esophageal sampling methods to evaluate 
nutritional quality of forages. 

MATERIALS AND METHODS 

. Two, 18 acre tall fescue pastures (greater than 95% endophyte 
lnfected) were subdivided into three smaller six acre pastures. One 
Pasture was untreated while the other was sprayed with Embark (1 
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pint/acre) in late April 1985. 

Clipped forage samples were taken bi-weekly for a six month period. Three random handclipped samples were taken during eac~ o~ the collection periods from each of the pastures. All forage w1th1n a twelve inch by twelve inch square and one inch from the ground was included. In addition, four Hereford heifers (average weight 720 lb), each fitted with an esophageal cannula, were utilized to obtain esophageally collected dietary samples when clipped samples were taken. At the time of sampling, collection bags were strapped to the animals and the animals were allowed to graze for thirty minutes, after which time the collection bags were emptied. 

Clipped samples were dried in a 55 C forced-air oven for 4 days, then removed. Esophageal samples were lypholized (freeze dried) over a 4 day period. All dried, ground (1 mm screen Wiley mill), air-equilibrated samples were analyzed for crude protein (CP), neutral detergent fiber (NDF), calcium and phosphorus. A modified Tilley and Terry in vitro fermentation procedure was utilized to determine organic matter digestibility (OMD) of clipped and esophageal samples. 

Data were analyzed as a 2x2 factorial arrangement of treatments testing treatment (unsprayed versus Embark), sampling method (handclipped versus esophageal) and the treatment x sampling method interaction. 

RESULTS AND DISCUSSION 

Overall results are presented in table 1. Bi-weekly data for CP, NDF, OMD, calcium and phosphorus are presented graphically in figures 1 through 10. 

For the entire sampling period, samples of tall fescue treated with Embark were higher (P<.OS) in CP, calcium, phosphorus and lower (~<.OS) in NDF than untreated fescue samples. Esophageal samples were h1gher (P<.01) in crude protein, calcium and phosphorus, but lower (P<.01) in NDF than the handclipped samples. 

Organic matter digestibility exhibited a sampling x treatment interaction (P<.OS). Embark handclipped versus esophageal samples were similar in OMD although esophageal samples were numerically higher. Control handclipped samples had a lower (P<.01) OMD than control esophageal samples. Embark handclipped samples were higher (P<.01) in OMD when compared to control clipped samples. Similar results were observed for control and Embark esophageal values although Embark samples were numerically higher. 

These data suggest that Embark treatment of tall fescue maintained forage quality (higher CP, OMD, calcium, phosphorus and lower NDF) for an extended time during the summer months as determined by handclipped samples. Esophageal sampling of pastures resulted in higher CP, calcium and phosphorus and lower NDF values compared to handclipped sampling. 
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([)Embark is a registered trademark of the 3M Company . 
Use of this product does not constitute endorsement 
by the Universi ty of Missouri-Columbia. 
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TABLE 1. COMPARISONS OF UNTREATED OR EMBARK TREATED TALL FESCUE SAUMPLE 
EITHER BY HAND CLIPPING OR BY THE USE OF ESOPHAGEAL FISTULATED HEIFERS 

------------------------------------------------------------------------' ------------------------------------------------------------------------' 
Pasture treatment: Control Embark 

Sampling type: Clipped Esophageal Clipped Esophageal SE ________________________________________________________________________ , 

CP, %ab 7.96 15.57 13.07 18.77 ±1. 13 

NDF, %ab 69.88 53.29 61.95 51.09 ± 2. 25 

Ca, %ab .32 .54 .48 .99 ± .06 

P, %ab .22 .39 .30 .38 ± .oz 

OMD, % 38.84c 49.39d 51. 80d 53.92d ± 2.13 

-----------------------------------------------------------------------
,, 

:Effect due to sampling (P<.05). 
E~fect due to treatment (P <.05). 

c, Means with different superscripts differ (P <.01). 
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Figure 1. 

CHANGES IN CRUDE PROTEIN CONTENT OF 
HANDCLIPPED PASTURE SAMPLES 
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Figure 2. 
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Figure 3. 

CHANGES IN CALCIUM CONTENT OF 
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Figure 4. 
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UMC CENTRAL BULL TEST STATIONS 
T.B. Erickson1, R.J. Lipsey2 

Missouri has been a leader in performance testing and has made 
major contributions to the genetic improvement of beef cattle in the 
United States. Breeders have used performance records to make contin
uous, systematic, planned genetic progress utilizing tools such as the 
Missouri On-Farm Testing program and t he Missouri Beef Central Test 
Stations. Although on-farm testing has been the major method used for 
genetic improvement, test stations have played a major role in our 
progress. Established in the fall of 1960, the goal of our stations is 
to provide a constant, healthy and practical environment in which bulls 
from herds across the state can be tested generating data in important 
economic traits such as growth and feed efficiency. This information 
can be used to make compa risons among individuals from different herds, 
estimate genetic differences between herds, and provide publicity and 
visibility for our performance testing programs. Our test stations have 
been successful in these areas and changes are constantly being made to 
increase the usefulness and applications of this program for the people 
in Missouri. 

Interest and participation i n the stations have grown over the 
years. For ~xample in 1964-65, a total of 30 Angus , Hereford and 
Charolais bulls and steers were tested in Columbia stations. TheY 
posted an average 140 day gain of 2.72 pounds per day and adjusted 
yearling weights of 886.7 pounds. 

In the 1984-85 test there were 108 bulls representing 14 different 
breeds in the Columbia Central Station alone. Their average 140 daY 
gain was 3.42 pounds per day and they achieved an average yearling 
weight of 1098 pounds. For more complete data, see Table 1. In 
addition, 2884 bulls from 294 herds were submitted to state Record Data 
base for last year's on-the-farm performance testing program, as well as 
80 bulls at the Nor th Missouri Center i n Spickard. 

The University presently maintains test stations at Columbia and 
Spickard. Each conducts a fall test that starts in November . CapacitY 
at the North Missouri Center at Spickard is 8 to 12 bulls per pen with 8 

capacity of 10 pens. Bulls at Columbia are penned in groups of 10 or 
less with a total capacity of 120 bulls. Every attempt is made to 
provide a healthy, practical and attractive environment that's consis
tent for all the bulls. 

lcraduate Student Animal Scie nce Depa rtment 
2Assistant Professor Animal Science Department 
Note: UMC Bull Test Stations appreciate Hoechst-Roussel Agri-Vet 
Company for supplying Fenbendazole. 
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After a 1 to 28 day acclimation period, a ll bulls are ad libitum 
fed a 20% roughage diet which is shown in Table 2. This die t has been 
formulated to maximize growth while minimizing problems such as bloat 
and founder in the bulls. 

As part of the continuing effort to fill the specific needs of 
Missourians, a survey was sent to all current and past consignors to 
Missouri Bull test stations, designed to evaluate our present bull 
marketing system as well as obtain ideas for new marketing approaches. 
Specifically, the questions dealt with the idea of selling yearling 
bulls at auction immediately after the test. Results were mixed but 
responses were heavily in favor of performance testing and a majority 
pledged support for a yearling sale. Seventy-one percent said that 
testing was an essential merchandising tool while 58% said they would 
support a yearling sale and 18% thought that a yearling sale wouldn't be 
accepted. Several comments were sent back with the surveys citing 
a need to educate the buyers on special care and handling methods 
necessary when using yearling bulls. 

In response to these positive results, a yearling sale was held on 
May 3, 1985; immediately following the fall test: 51 Angus, Brangus, 
Charolais, Chianina, Polled Hereford and Simmental bulls sold for an 
average of $1,022.55. 

Our bull testing program must be dynamic and adjust to the changes 
and needs of the beef industry . The rules , guidelines and testing 
procedures at UMC Bull Test Stations are developed and reviewed by an 
advisory committee chaired by Dr. John Massey. Consignor representa
tives are: Duane Sicht (Shorthorn), Ashland; Steve Swanson (Charolais), 
Bay; Davrd Miller (Angus), Smithville ; Bill Morris (Brangus), Kidder; 
Fred Coats (Limousin), Rocheport; Ivan Kanak (Polled Hereford), Mays
ville; M.P. Ryan (Gelbvieh), Columbia; Fred Martz (Simmental), Columbia ; 
Howard Flemming (Simmental), Moberly; Earl Nau (Angus), Springfield; 
Charles Biglieni (Polled Hereford), Republic, Missouri. 

Table 1. 

Performance for Major Participation Breeds at 
Columbia Test Station from 1965-1985 

Winter 1965-66 Winter 1975-76 Winter 1985-86 

# 140d Adj. # 140d Adj. # 140d 365 
Head ADG 365 DW Head ADG 365 Head ADG DW 

Angus 17 2.35 820 44 2 . 82 1070 26 4 . 20 1220 

P. Hereford 4 2 . 38 900 19 2.58 988 20 3.84 1173 

Charolais 7 2 . 84 977 1 3 . 34 1265 5 3 . 63 1190 
Simmental 2 2.82 1034 21 4 . 06 1307 

Total Bul ls 32 2 . 52 869 79 2 .75 1035 82 3 . 96 1221 
On Test 
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Table 2. 

Ration #2 (20% Roughage) 

Lbs DM C.P. TDN Fiber Ca p K 

Shelled corn 1242 1068 106.8 994.0 25 0.25 3.48 3.35 . 
Soybean meal 270 240 121.5 194.4 16 0.86 1.81 5.32 
Wet molasses 60 45 1.9 32.4 0.53 0.05 1.42 
Alfalfa meal (17%) 100 93 17.0 58.0 24 1.33 0. 24 2.49 
Cottonseed hulls 300 270 11.7 lll.O 129 0.43 0.27 2.28 
Limestone 13 12 4.55 
Dicalcium phosphate 5 5 1.11 0.90 
Trace mineral salt 10 9 

Total 2000 1742 258.9 1389.8 194 9.06 6.75 14.86 
% (as fed) 87 12.9 69.5 9.7 0.45 0.34 o. 74 
% (DM) 100 14.9 79.8 11.1 0.52 0.39 0.85 

Vitamin A, 3 million I. U ./Ton. Antibiotics, 3.5 mg/lb feed. 
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REPLICATION OF INFECTIOUS BOVINE RHINOTRACHEI1'IS 
VIRUS AND INTERFERON PRODUCTION IN FASTED BEEF 
CALVES 

B. D. Rosenquist and J .M. d'Offay 

SUMMARY 

. Three groups of calves were inoculated intranasally with infectious bovine 
rhmotracheitis (IBR) virus, to determine how a 3-day fast affected virus 
replication and interferon (IFN) production :n easured in nasal secretions. One 
group was inoculated 24 h after onset of the fast and another at the end of 
fasting, immediately before refeeding. A control group was inoculated but not 
fasted. 

In calves inoculated during the fast, overall mean virus excretion (during 
the 1st 5 postinoculation days) did not differ from that in control calves. In 
calves inoculated at the end of fasting, overall mean virus excretion was lower 
(P < 0.05), yet on day 5 these calves secreted two times more IFN than 
nonfasted calves. 

Analysis of the overall data (all 5 postinoculation sampling days) showed 
that calves i~oculated 1 day after beginning of the fast produced more IFN (_P < 
0.05) than either nonfasted calves or calves inoculated at the end of fasttng. 
IF~ titers exceeding 1000 were only recorded in fasted calves. We conclude 
that fasting enhanced the ability of calves to produce IFN, and this enhanced 
production did not result from increased IBTI virus replication. 

INTRODUCTION 

This study was undertaken to determine the effect of one aspect of 
un~ernutrition on the response of calves to infection wit~ infect_i~us ?ovi~e 
rhmotracheitis (IBR, red nose) virus. Infectious bovine rhinotracheitlS VIrus IS 

f~quently isolated from naturally occurring cases of bovine re~pira.tory tract 
disease and by itself cai.Ees significant morbidity and :nort~llty m feedlot 
calves. After intranasal vaccination of cattle with IBR VIrus, mterferon (IFN) 
is detected in the nasal secretions (NS) and this has been associated with 
protection against virulent IBR virus challenge. IFN is an important factor in 
recovery of animals from primary viral infection. 

Cattle ill with viral respiratory disease have frequently been. subjected to 
various stresses. A stressor frequently associated with tra~slocati?n of calv~s 
from place of origin to a feedlot is fasting. Although considered Important tn 

the pathogenesis of bovine respiratory tract disease, _the. role of nutrition _has 
not been directly investigated. Since viruses are strict mtracellul_ar ~rastt~ 
totally dependent on the host cell machinery for successful replicatiOn, any 
factor adversely affecting optimum cellular nutrition and metabolism might 
also adversely affect virus replication. We hypothesized that calves infected 
with IBR virus a t a time of food deprivation would show an increase rather than 
a decrease in resistance to virus infection. Therefore, we investigated the 
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effects of fasting on virus e xcretion and IFN production in calves inoculated 
intrana<>ally during or at the end of a 3-day fast. Significant changes in both 
virus excretion and IFN pr·oduction were oooerved in fasted calves. 

MATERIALS AND METHODS 

Cell cultures, media, viruses 

Primary bovine fetal kidney (BFK) cell cui tures were used for all 
procedures and were prepared in Eagle's minimal essential medium with 10% 
bovine fetal serum. The IBR virus was propagated from a strain developed for 
intl'anasal vaccination. Vesicular stomatitis virus (VSV) was used in IFN assays. 

Experimental de;ign 

Two groups of calves (Angus, Hereford, and Angus-Hereford crosses) 1Nere 
purchased locally, and weighed between 265 and 440 lbs. The 1st group (8 
calves) was divided into 3 treatment groups. The 2nd group (9 calves) was used 
to replicate the previous study. Calves were pastured upon arrival for about 3 
weeks. In addition to pasture (fescue grass), they were supplemented as a group 
with approximately 3.3 lb of a grain concentrate (containing 1.27 megacalorieS 
of metabolizable energy per lb of dry matter) per head daily. Calves were 
seronegative except for three (one per group) with low antibody titers to IBR 
virus. Virus was not isolated from nasal swabs taken at arrival and just prior to 
inoculation. 

Treatment groups were selected at random and housed in separate 
building<s 3 da ys before inoculation, on experimental day -3. Calves from groups 
1 and 2 were fasted for 3 days, while clllves in the 3rd group served as controls 
and were fed throughout the experimental period (nonfasted control group). A~ 
were inoculated intranasally on experimental day 0 with 2 ml of IBR virus (1rJ 
TCID /ml), 1 ml per nostril, with a gas powered atomizer. At time of inoctf~:t~ion, group 1 calves had already been fa<>ted for 24 h and those of grouP 
2 for 72 h (Table 1). Except for fast periods, confined calves were fed the grain 
concentrate (average 3.3 lb/head daily) in addition to grass hay which was 
provided ad libitum. Feed and bedding were removed during the fast. Water 
was available at all times. 

Nasal swab:; for virus isolation were collected on arrival and on 
experimental days -3, 0, 1, 2, 3, 4, 5, 7, 11 and 14. Whole blood for virUS 
isolation was collected on days 0, 3 and 5. The IBR virus was quantitated bY 
plaque assay . 

Nasal secretions for IF N assay were obtained on days -3, 0, 1, 2, 4, 5 and 7 
· ns by means of na<>al tampon<>. Before they were assayed for IFN, nasal secreti~ 

we re dialysed overnight in pH 2.0 b'Jffer, dialysed in phosphate buffered sal 10~ 
solution (pH 7.2) for an additional 24 h and centrifuged at 108,000 x g for 6 
lTlinutes . Serum samples for lPN assay were collected on day 0, 1, 2 an? 4d 
Interferon was -:neasured by the plaque reduction method and titers determine 
by the probit method. 
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Statistical analysis 

The overall effects of days, treat•nent, replication and their interactions 
were determined by analysis of variance. The least significant difference (LSD) 
was used to effect sepgration of means. 

RESULTS 

Excretion of IBR virus 

Calves (with one exception) excreted IBR virus in their NS for at least 7 
days after inoculation. Viremia was not detected. In !:.ill treatment groups, 
mean viral shedding after inoculation increased to peak bet ween experimental 
days 2 and 4, declining thereafter with cessation of shedding by day 11. Due to 
marked variation in individual virus titers on day 7 (which introduces extra 
variance into the analysis) and since differences i.n mean viral shedding were 
noted earlier dur·ing infection, days 1 through 5 were analyzed for differences in 
overall (total) mean virus excretion; significant differences were found. Virus 
excl'etion during the 1st 5 postinoculation days was significantly less (P < 0.05) 
in calves inoculated at the end of a 3-day fast (group 2 - 4.1 + .1:i) than in 
either nonfasted control calves (group 3 - 4.6 + .17) or fasted calves inoculated 
24 hours after onset of fasting (group 1 - 4.6 + .15). On each of the 1st 4 days 
after virus inoculation, mean virus titers in group 1 calves were at least half u 
log higher than those in group 2 calves (Table 2) . 

.!!!_terferon production in nasal secretions 

IFN was recovered from the NS of all calves after infection. Highest 
mean titers in the fasted groups of calves were recorded on exr>erimental day 5, 
While the peak titer in nonfasted calves was recorded on day 7 ('Table 3). Titers 
exceeding 1000 were only detected in fasted calves. l'l'lean lP{ titers of group l 
Calves were at least twice as high as those of nonfasted control calves and were 
also substantially higher than those of group 2 calves at aJJ times. Group 2 
Calves, inoculated at the end of the fast and which excreted the lowest anount 
of Virus, secreted no IFN on day 1 and had the lowest mean a'llount on day 2. 
Bowever, by experimental day 5, their mean IFN titer w11s 2-fold higher then 
that of the control calves. Overall mean IFN production (encompassing all 5 
Postinoculation sampling days) in group 1 calves inoculated one day after onset 
Of fasting was significantly higher (P < 0.05) than overall pi'Oduction in either 
group 2 or group 3 calves. IFN was not detected in the sera of any calves. 

~excretion and IFN production by replicate groups 

. Patterns of IFN production by all treatment groups were very si:nilar in 
Doth replicate studies, with the 2nd study confir:ning ob>ervations made 
P:eViously regarding the occurrence of higher overall and higher individual 
titers in fasted calves. The pattern of virus excretion in each replicate study 
Was also similar for each treatment. 
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DISCtiSSlON 

Although virus replication was impaired in calves inoculated at the end of 
the fast, it was not impaired in calves inoculated 24 h after onset of the f~st 
where overall excretion was the same as in control calves. A minimum per1od 
of food deprivation, therefore, would seem neeessary to affect a diminution in 
virus excretion. Calves inocula ted during the fast actually excreted more virus 
on day 3 and 4, that is 24 to 48 h after refeeding, than either of the other 
[~Toups. 

IFl'-l" is closely correlated with onset of recovery from IBR virus infection. 
The presence of IBR virus induced IFN in NS of cattle has been reported ~0 
protect against homologous virus challenge. In this study, IFN was detected 1n 
the NS of 3 of 17 calves at 1 day after virus inoculation. However, none of the 
6 calves inoculated at the end of fasting had IFN in their NS at this time. on 
day 2, the lowest mean IFN titer was again recorded in this group of calve~· 
Since these calves also excreted substantially less virus dur·ing this period, 1~ 
appears that local IFN production was not the cause of significantly reduce 
virus excretion, but rather that the low IFN titers were probably a consequen~1~ of limited virus replication in the first place. On day 3 however, while stl 
excreting less virus, the group 2 calves produced two times more IF;'Il" than 
non fasted control calves. This probably indicates that another factor (fasting?), 
working in concert with virus replication, was also influencing IFN production. 

The highest amounts of IFN were secreteEI in the NS of calves inoculated 
24 h after onset of the fast. Of all 3 groups, these calves produced consistent!~ 
and significantly more IF:-l" during the whole time IFN production was measure 
after inoculation. However, although significantly more IFN was produced ~y 
group 1 calves than by nonfasted calves, overall mean virus excretion was t ~ 
sa;ne in both groups. Therefore, increased overall virus excretion does 0~5 
explain the consistently higher IFN levels of group 1 calves. This again sugges e 
that fasting, rather than virus replication per se, probably effected the chang 
in IF N response. 

Virus replication and fasting may not have been the only factors wllic~ 
influenced IF~~ production in our calves, since many nonspecific factor 
in eluding genetics, stress, and horrn ones can modulate the IF N respo~se; 
However, because fasting was the only variable tested in this study, and ~~n~e 
tile pattern of IFN production was almost identical in both r~pl!C~ r 
experiments, we consider the effects of fasting to be primarily responstble 0 

tlte significant changes in IFN production. 

Short term (2-4 day) food deprivation, significantly affects inter~edia~~ 
metabolism in cattle. Changes in levels of different hormones, metabo~1tcs 11 to 
enzymes during fasting might result in an enhanced capacity of an_,mal~ ir 
produce IFN. Could fasting somehow "prime" calves, thereby enhancmg_ t eot 
a!Jility to produce IFN after stimulation by IBR virus? Although we did nod 
?emortstrate a direct positive relationship between IFN production, ~tS· 
m~reased virus resistance, such a relationship may partially explain our re:;U ed 
The calves inoculated ut the end of fasting appeared to develop an enl1anc of 
ability to produce IFN. While excr·eting consistently lower mean amounts of 
virus, mean IFN production in these calves increased to a level twice th~t en 
nonfusted calves on day 5. If an enhanced ability to produee IFN had also :JC 
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present at the end of fasting, then inoculation of IBR virus at this ti ·ne (day 0) 
should have resulted in increased t·e~istance to infection. 

High virus titers, combined with an enhanced capacity tv produce IFN, 
could exi_)lain why mean overall IFN production was highest (P < 0.05) in the 
calves inoculated 24 h after onset of fasting. Although IBR virus is sensitive to 
IFN, apparently the increased levels did not change the duration or a!nount of 
virus shedding of group 1 calve;;; as compar·ed to controls. Even when IFN levels 
were highest (days 5 and 7), the mean virus titers of group 1 calves did not 
differ significantly from that of the controls. The effectiveness of exogenous 
IFN in protecting against virus infection depends upon dose and on time of 
administration relative to virus chAllenge and the higher IFN levels of group 1 
Calves may not have had enough time to inhibit vit·us replication. 

The notion that undernutrition can increa<;e host resistance to vints 
infection is not new, but the mechanisms remain unknown. The 3-day fast did 
not, by itself, result in any clinically apparent ill effects. The deerease in virus 
excretion and increa.'>e in IFN production noted in so:ne fasted calves in this 
study has not been previously reported in cattle. The difference in IFN 
Production between fasted and nonfasted calves warrants further investigation. 

TABLE 1. EXPERI!VIENTAL DESIC1N 

Expet•i:nental days 

Replicate (n) 
group per group -3 -2 -1 oa 1 2 3 etc 

1 (3) F A s T E D 
Group 1 (from day -1 to day 2) 

(inoculated 24 hours into fast) 
2 (:J) 

1 (3) F A s T E D 
Group 2 (from day -3 to day 0) 

2 (3) (inoculated at end of fast) 

1 (2) 
Group 3 NONFASTED CONTROL 

2 (3) 

a. 
AU calves were inoculated with IBR virus on day 0 
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TABLE 2. IBR VIRUS EXCRETION ON DAYS 1 THROUGH 5 

Experimental da;rs 
Treatment Replicate Overall 

group group (n) 1 2 3 4 5 Mean mean+ s~ 

1 (3) 2.8 5.1 4.9 4.9 3.8 4.3 
1 4.6 + .15 

2 (3) 4.7 4.9 4.9 5.0 4.6 4.8 

1 (3) 2.2 4.1 4.0 4.4 4.2 3.8 
b 2 4.1 + .15 

2 (3) 4.2 4.9 4.6 4.4 4.2 4.4 

1 (2) 4.2 5.4 4.0 4.9 4.4 4.6 
3 4.6 + .1 7 

2 (3) 4.4 5.0 4.8 -4.5 4.5 4.6 

a 
b Standard error of the mean derived from analysis of variance 

Lower than overall means of the other two groups (P < 0.05) 

T.ABLE 3. INTERFERON PRODUCTION ON DAYS 1 THROUGH 7 

Treatment 
Experimental da;rs 

Replicate Overall a 
group group (n) 1 2 4 5 7 Mean mean+ SE 

1 (3) 18 288 199 960 1117 516 
505 + 83b 1 

2 (3) 7 261 483 959 758 494 

1 (3) 0 53 319 420 73 173 
2 207 + 83 

2 (3) 0 83 107 608 408 241 

1 (2) 10 115 141 104 350 144 
3 174 + 93 

2 (3) 321 404 205 -0 128 165 

~ Standard error of the mean derived from analysis of variance 
;) Higher than overall means of the other two groups (P < 0.05) 
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FOOD FOR THE 21ST CENTURY: MOLECULAR 
BIOLOGY AND BEEF CATTLE PRODUCTION 

R.V. Anthony and R.M. Roberts 

SUMMARY 

. Recombinant DNA methodology will ultimately have a dramatic 
1mpact on beef cattle production. This methodology allows the study 
of gene.regulation and expression, genetic manipulation of embryos or 
rumen m1crobes, and produce specific proteins in quantity much more 
readily and more cheaply than by conventional methods. Fmbryonic loss 
in cattle has been estimated to be 16 to 24%, with a majority of this 
loss occuring early in pregnancy. Currently we are using recombinant 
DNA methodology to study the structure and function of a protein 
produced by the bovine conceptus, bovine trophoblast protein-1 
(bTP-1). This protein is secreted transiently during early pregnancy 
and is likely a key factor in the "maternal recognition of pregnancy." 
Understanding of the structure, function, and gene regulation for 
bTP-1 is likely to explain some of the embryonic loss that results in 
repeat breeders and reduction in total calf crop. 

INTRODUCTION 

Biotechnology, genetic engineering and cloning are all ".buzz 
words" currently being used for the application of molecular b1ology 
techniques (specifically recombinant DNA methodology} in agri~ult~ral 
research. Recombinant DNA (rONA) technology is new, and dunng 1ts 
evolution over the last 10 years, it has received a great deal of 
publicity. What the total impact this technology will ha.ve on beef 
cattle production is difficult to assess at the present t1me, but the 
contribution is expected to be great. 

Recombinant DNA technology provides the means to: (1) generate 
DNA from messenger RNA (mRNA) or break down chromosomal DNA int~ 
smaller pieces containing single genes and incorporate ~he result1ng 
DNA into a reproducing vehicle (e.g. plasmids or bacteno~hages) by 
the process of recombination; (2) introduce ~he plasm1d. or 
bacteriophage containing the inserted (or recomb1nant) DNA 1nt~ host 
cells (e.g. bacteria, yeast or mammalian cells) ~Y. transformat1on (a 
process analagous to infection); (3} select i~d1v1dual transformed 
cells containing the DNA of interest and a.mpl1fy that D~A.by ~any 
orders of magnitude by growing these cells 1n large quant1t1es 1n the 
laboratory; (4) study the expression and re9ulatory control of 
specific genes under diverse circumstances; (5) and create new genetic 
combinations advantageous for specific purposes. Together, the above 
procedures provide the researcher with the tools to isolate specific 
genes, transfer them to different organisms and to control their 
expression. 
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APPLICATIONS OF TECHNOLOGY 

This technology holds many possibilities for application in 
animal agriculture. Research is currently being conducted to alter 
rumen microbes in order to increase the efficiency of ruminant 
digestion. Quantification of the expression of genes coding for 
specific hormones under varying physiological states has been reported 
(Wise et al., 1985). One use of rONA methodology that has gained a 
great dear-of publicity is the microinjection of rONA into embryos to 
create transgenic animals. Palmiter et al., (1982, 1983) 
microinjected rONA constructs of the rat or human growth hormone (rGH 
or hGH) genes into mouse embryos. The rGH and hGH genes microinjected 
were fusion genes consisting of the mouse metallothionein-1 (MT-1) 
promoter/regulator and the respective GH gene. The MT-1 promoter i~ 
then induced by including zinc in the drinking water of the transgenlC 
mice. These fusion genes were integrated into the mouse genome, 
resulting in a markedly increased growth rate and an adult body size 
twice the normal. These techniques are currently being applied to 
domestic livestock (Hammer et al., 1985) with the results and 
applicability awaiting furth~investigation. 

An application of rONA technology that may hold the greatest 
potential for directly influencing beef cattle production is the 
production of hormones, vaccines or other biologicals in large 
quantities, thus making them cheaper. The use of recombinantly 
derived bovine growth hormone (r-bGH) to increase milk production ~yh 
dairy cows is being investigated. Bauman et al., (1985), treated h19 
yielding dairy cows with pituitary derived~H~p-bGH) or three levelSH 
of r-bGH. During treatment, milk production increased 17% with p-bG 
and 23 to 41% with r-bGH (dose dependent) with out influencing milk 
composition. Voluntary feed intake increased by the lOth week of 
treatment to the point where all treatment groups had a positive 
energy balance. These cows were in good health throughout the studY 
and had normal reproduction. 

MOLECULAR BIOLOGY AT UMC 

We are presently using molecular biology techniques to studY 
pregnancy failure during the initial phases. In sheep and cattle a 
chemical signal must be transmitted from the conceptus to the mother, 
in order to maintain the pregnancy past the normal cycle length. 
Ovine trophoblast protein-1 (oTP-1; Godkin et al., 1982, Hansen ~ 
~·, 1985) and bovine trophoblast protein-l~bTP-1; Helmer et 2.!· • 
1986) are proteins secreted transiently by the developing sheep an: 
cow conceptus during this critical time of maternal recognition o to 
pregnancy. Kidder et al. (1954) estimated embryonic loss in cattle 
range from 16 to 24%,-and much of this loss occurs during the time 
frame of maternal recognition of pregnancy or soon after (Hawk et ~t· 
1955). We feel that oTP-1 and bTP-1 are the initial signal, iTno 
the only signal, to the mother, and insufficient secretion of the~es 
proteins may play a role in embryonic demise. Because these proteln 
are secreted only transiently in early gestation, do not enter the 
maternal blood supply and can be purified in only small amounts from 
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in vitro conceptus cultures , we felt it necessary to employ rONA 
methodology to further s tudy t hese prote·ins. 

Our approach has been to surgically col l ect day 16 sheep and day 
18 cattle conceptuses, a time when secreti on of oTP-1 and bTP-1 is 
high, and extract messenger RNA (mRNA) from these tissues. This mRNA 
is used for in vitro cell-free translation experiments anrl for 
generating complementary DNA (eDNA) "l ·ibraries." Cell-free 
translations synthesize small quantities of whatever proteins are 
coded for by the added mRNA. Either oTP-1 or bTP-1 can be 
immunoprecipitated from the translation products us ing our polyclonal 
antibody raised against oTP-1 in rabbits, and analysed using sodium 
dodecyl sul phate-poly-acryl ami de gel electrophoresis ( SDS-PAGE). The 
proteins synthesized using cell-free translations are precursor 
proteins (pre-oTP-1 and pre-bTP-1) because no proteolytic processing 
or glycosylation of the proteins occur in this system. 

Using cell-free translations we have determined that both 
pre-oTP-1 and pre-bTP-1 are predominant translation products of their 
respective mRNA source. Native oTP-1 has a molecular weight (Mr) of 
1?,000 whereas pre-oTP-1 has a Mr of 21,000. This difference in Mr is 
hkely due to the existence of a signal sequ ence on pre-oTP-1 which 
W?uld normally be cleaved off before secretion. The existence of a 
~1gnal sequence is under investigation using dog pancreas microsomes 
1" the translation system, which s hould remove the signal sequence . 
Pre-bTP-1 has a single Mr of 18,000 whil e native bTP-1 has two Mr 
forms (22,000 and 24,000). Native bTP-1 is glycosylated (both Mr 
forms), and when cattle conceptus cultures are incubated in the 
Presence of tunicamycin, a single nonglycosylated form of bTP-1 (Mr 
18,000) is secreted. The existence of a signal sequence on pre-bTP-1 
~nd the amount of core glycosylation that occurs is under 
1 ~Vestigation . Clearly oTP-1 and bTP-1 are structurally very 
dlfferent proteins, not only in Mr but also in the fact the bTP-1 is 
glycosylated and oTP-1 appears not to be. The study of both oTP-1 and 
bTP-1 in this manner allows for interesting interspecific comparisons 
of two functionally and immunologically related prote ins. 

The other usage of day 16 sheep and day 18 cattle conceptus mRNA 
has been to generate eDNA libraries . Messenger RNA was reverse 
transcribed into double stranded DNA which is complementary to the 
mRNA templates. Double stranded eDNA was then inserted into a 
bacteriophage expression cloning vector ( Agtll). When an appropriate 
bacterial host (E. coli Yl090) is transformed with the recombinant 
gtll, then synthesis-of whatever protein is coded for by the eDNA 
insert, should occur. For this reason these libraries can be scree ned 
for specific protein expression us ing specifi c antibodies . 
Complementary DNA libraries should contain as many different eDNA's as 
there were different mRNA's used to generate the librari es. We are 
currently screening the ). gtll eDNA 1 i brari es generated from either 
sheep or cattle conceptus mRNA using our oTP-1 antiserum for clones 
coding for either oTP-1 or bTP-1. 

Once pos itive eDNA' s for oTP-1 a nd bTP- 1 are identifi ed and 
isolated several short-term and long-term objectives are planned. 
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First, the eDNA's will be nucleotide sequenced in order to infer the 
amino acid sequences for oTP-1 and bTP-1 so they can be compared to 
other known hormones and growth factors . Another short term goal is 
to use the isolated eDNA's to quantify the levels of mRNA coding for 
oTP-1 and bTP-1 throughout their production. Si nee both of these 
proteins are secreted transiently it is of interest to determine if 
their respective mRNA's are transcribed only during this time or if 
their mRNA's are stable messages only translated at the appropriate 
time. One objective will be to incorporate full-length eDNA's into 
mammalian cells that will produce and secrete biologically active 
oTP-1 or bTP-1, with the ultimate goal of producing greater amounts of 
these proteins in vitro than can be accomplished now. This 
recombinant protein wnT be used for further investigation of the 
physiological function of oTP-1 and bTP-1. 

What might be considered as long-term objectives are isolating 
the actual genes for oTP-1 and bTP-1 and creating transgenic animals 
with these genes. Sheep and cattle genomic libraries will be probed 
with the oTP-1 and bTP-1 eDNA's in order to isolate their respective 
genes. These genes will be sequenced and mapped, and used to 
investigate the regulation that these genes are under. EventuallY 
these genes will be microinjected into embryos to create transgenic 
animals. If the microinjected genes are stably integrated into the 
embryonic genome and subsequently passed onto offspring, it may be. 
possible to generate lines of sheep or cattle with increased embryonlC 
survivability or fertility. Currently we can only speculate what 
direct applications this research will have on beef cattle production. 
However, we do know that usage of rONA methodology will expedite our 
acquisition of knowledge regarding oTP-1 and bTP-1, maternal 
recognition of pregnancy, and embryonic loss in cattle. This 
knowledge may lead to important applications in beef cattle 
production. 

Russ /\nthu11 y 
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RELATIONSHIPS BETWEEN COW CONDITION AND CALF PERFORMANCE 

G.D. Applegate, R.E. Morrow, C.A. Tucker, L.S. Coffey, 
J.L. Ellis, B. Booker and M.J. McClure 

SUMMARY 

Cow-calf pairs of diverse size and breed combinations were used to 
determine the relationship between cow condition score and calf perfor
mance. Calf performance was measured as calf average daily gain 
(CADG). The cows were given condition scores (CS) by visual appraisal 
as they were weighed periodically. 

The average condition score of the cows throughout the study ranged 
from 4 to 6. The data indicate that CS was not a significant source of 
variation for CADG. However, the data indicate that the thinner cows 
(CS4) were superior to either the CSS or CS6 cows for CADG (P<.OS). 
There were no significant differences between the cows with CSS or CS6. 
The calves which belonged to the CS4 cows gained an average of .23 lbs 
per head/daily more than the calves from the CSS and CS6 cows. 

This probably is a reflection of the cows milking ability. The 
cows in thinner condition were likely producing more milk than the 
fatter cows. The fatter cows used more of their energy to lay down fat. 
while the thinner cows used a greater proportion of their energy to 
produce milk. -

Based on these results producers should consider dividing their 
cows into different production groups to provide optimum nutrition to 
the higher producing cows. This would allow a producer to feed the 
thinner, higher producing cows more energy, while giving the fatter, 
lower producing cows less energy, thus maximizing his production 
without stimulating fattening or increasing his overall forage use. 

INTRODUCTION 

Beef cattle producers today are faced with many difficult manage
ment decision. With today's economic picture, it is unprofitable to 
feed cattle in excess of their requirement for optimum production. But 
how can a producer know when the animal is at its optimum? When is a 
cow to fat or too thin? These questions need to be answered in order to 
be biologically and economically efficient. 

PROCEDURE 

These data were collected at the Wurdack Farm using 78 cow-calf 
pairs of diverse size and breed combinations ranging from three to 
twelve years of age. The cows began calving on July 28th and ended 
November lOth. 

In November linear body measurements were taken on all cows. The 
measurements included heart girth, flank girth, rump length, length, d 
hook width, shoulder width, shoulder height and hip height. At the en 
of the trial all calves were measured for heart girth and hip height· dY 

The cows were given a periodic condition score throughout the stU 
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using the scoring system adapted from Oklahoma State University (figure 
1). Cow and calf weights were also taken periodically throughout the 
study. 

The cattle were treated as a typical Southern Missouri cow-calf 
herd and were wintered on grass hay with a grain protein supplement. In 
April the cattle were placed on fescue pasture until mid-June when the 
study ended and the calves were weaned. 

RESULTS AND DISCUSSION 

The data were analyzed using a general linear model procedure with 
least square means. 

Table 1 summarizes the correlations among cow linear body measure
ments and cow calf performance data. It is interesting to note that all 
linear body measurements had a significant positive correlation with 244 
day and 285 day weights, and all but flank girth had a significant 
positive correlation with CADG. 

Table 2 summarizes the cow and calf performance data by condition 
score. The calves whose dams had an average condition score of 4 gained 
.23 lbs per day more than the other calves. This is likely due to the 
milking ability of the cows. The heavier milking cows were probably 
carrying less condition and were converting body fat to milk or were 
less efficient at laying down fat. The fatter cows (CSS and CS6) were 
either not producing as much milk or were more efficient at using 
available forage to produce milk and lay down fat. 

As a lactating cow gains weight you would normally expect her to be 
Using most of her available energy to lay down fat. At the same time 
when a lactating cow loses weight when she's given adequate energy you 
would expect her to be milking more heavily. However, in some cases the 
easy keeping (fat) cows may be heavy and be producing large amounts of 
milk because she is very efficient at using forage to produce milk and 
lay down fat, while the thinner cow may simply be inefficient. 
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Figure 1 

BODY CONDITION SCORECARD 

1. Severely thin, shrunken, and physically weak. All ribs and bone 
structure easily visible. 

2. Thin, similar to 1, but not weakened. Little visible muscle 
tissue. 

3. Very thin, no fat on ribs or brisket, and some muscle still 
visible. Backbone easily visible. 

4. Thin, with ribs easily visible, but shoulders and hindquarters 
still showing fair muscling. Backbone visible. 

5. Moderate to thin. Last two or three ribs can be seen. Little 
evidence of fat in brisket, over ribs, or around tailhead. 

6. Good smooth appearance throughout. Some fat deposition in brisket 
and over tailhead. Ribs covered, back appears rounded. 

7. Very good flesh, brisket full, tailhead shows pockets of fat. 
appears square, ribs very smooth. 

8. Obese (fat), back very square, brisket distended, heavy fat pocketS 
around tailhead. Cow has square appearance as a result of exces
sive fat. Neck thick and short. 

9. Seldom seen ~n commercial herds. Very obese. Heavy deposits of 
fat. 
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TABLE 1. CORRELATION COEFFICIENTS AMONG LINEAR BODY MEASUREMENTS AND 
COW-CALF PERFORMANCE DATA 

Hear t Girth 

Flank Girth 

Shoulder 
Height 

Hip Height 

Hook Width 

Shoulder Width 

Rump Length 

Length 

ADG 

- • 22-lH< 

-. 28 

-. 18-Y--

- .10 

- . 28 

-. 2P 

-. 26-lHl-

- . 12 

(P<.10) 
(P<. 05 ) 
(P<.Ol) 

cs CADG A285l 

. 52-lHl- • 33-lHHl- .40**-ll-

• 44~.:- . 31 .40-ll-

. Ol • 26-lH~· . 34*-Y---Y--

-. 02 • 23*-ll- • 33*·'!--~-

. 45* . 58**-:l- .64-lHH:-

. 52-Y.--Y--* • 34*-lH- • 40*-lH'c, 

• 34**·~- • 20-ll- . 30*** 

• 2 8-::-o~- . 27-X--ll- . 38-lHl-* 

1-adjusted 285 day weight 
2-adjusted 244 day weight 
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• 50*-lH< 

. 50-lHl-

• 39•'!-** 

• 35*-Y--* 

.66•H·-ll-

• 45-x--r.--r.-

. 42*H-

.48-lH:--x-



TABLE 2. SIMPLE MEANS, STANDARD DEVIATIONS AND MINIMUM MAXIMUM VALUES 
FOR CALF PERFORMANCE DATA BY CONDITION SCORE 

Condition Score 4 

Variable Mean Std. Dev. Min. Max . 

CADG 1.89 . 88 . 68 3.20 

A205 
day weight 512.29 23 .41 484 .88 538.93 

285 day 
weight 624.15 54.85 554.60 678.49 

Condition Score 5 

CADG 1.64 .62 .42 3 .61 

A205 
day weight 488.31 65.95 327.86 638.67 

285 day 
weight 554.55 97 .12 308.35 776.95 

Condition Score 6 

CADG 1.58 . 61 .52 3 .11 

A205 
day weight 474.71 61.18 393 .61 573 . 99 

285 day 
weight 540 . 88 114.76 351. 85 694.54 
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RELATIONSHIPS BETWEEN 
COW-CALF PERFORMANCE 

BODY COMPOSITION CHANGES AND 

G.D. Applegate, R.E. Morrow, C.A. Tucker, J.J. Chewning, 
L.S. Coffey, M.J. McClure, A. Decker, and B. Martin 

SUMMARY 

A study using cow-calf pa irs was conducted to compare cow-calf 

performa nce and body composition data . Cow-calf pe r forma nce was 

measured primarily through average daily gain (ADG) and milk production 

estimates (MP) for the cows and calf average daily gain (CADG) and 

adjusted 205 day weights (A205) for the calves. Body composition 

changes (% fat and % protein) were measured over time for both cows and 

calves. 
The % cow protein gain was the greatest source of variation in ADG 

and accounted for nearly 52% of the variance (P<.Ol ). For MP % calf fat 

was the greatest source of variation and accounted for 11% of the 

variance (P<.Ol). Other factors affecting MP were% cow fat and calf 

protein gain (P<. OS) and% calf protein (P<.lO). 
Calf protein gain and calf fat gain were both significant sources 

of variation a nd together they account ed for 95% of the variance in CADG 

(P< .Ol) and 92% of the variance i n A205 (P<.Ol). Throughout the study 

the % calf protein remained constant whi le the % calf fat increased. 

INTRODUCTION 

In the cow-calf industry i t can be very difficult to operate a 

Profitable enterpri se . Only t he producers with the best manageme nt 

Practices and t he most eff i cient cattle are a ble to t ur n a profit 

today. Therefore , it is impor tant to determine t he factors which a r e of 

the greatest importance to cow-calf performance in order to make sound 

management decis ions. 

PROCEDURES 

Thir ty-two spring-calving Angus cows a nd calves were used in this 

study t o determine t he factors which influence cow-calf performa nce . 

Individual body measurements were taken on each cow at the beginning of 

the study in mid-April . The measurements i nc luded hip he i ght , shoulder 

height, heart gir t h, flank girth a nd l e ngth . The cattle were placed in 

a feedlot at t he UMC Beef Farm and were given ad libitum access to corn 

Silage with a protein- mineral s up pl ement added . The cattle remained i n 

the feedlot unti l approximate l y June 1s t when they were placed on f escue 

Pasture for a 90-day breeding season. They were t hen returned to the 

feedlot for the duration of the study. 
During the st udy, milk production estimates wer e measured five 

t i mes using the weigh-s uckle-weigh t echnique. Individual weights wer e 

taken per iodically on a ll animals and body composition measurements were 

taken fi ve times t hrough the use of t he UMC Whol e Body Coun ter . 
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RESULTS 

The data were analyzed using a stepwise multiple regression with 
maximum R2 improvement technique. 

Table 1 summarizes the cow performance data. The cow protein 
remained relatively constant throughout the trial when evaluated as 
pounds of protein per cow, while cow fat varied throughout the trial 
depending upon the condition of the cows. 

The milk production data that is presented is an average taken over 
five milk production estimates (24 hour milk production) throughout the 
study. The actual data taken over time revealed a lactation curve which 
peaked approximately 80 days after calving, decreased during the 
breeding season and then increased at the end of the trial as the 
cows received a higher level of energy from the corn silage and supple
ment in the dry lot. 

Table 2 indicates the changes in calf body composition and calf 
performance data. It should be noted that although % calf protein 
remained relatively constant throughout the study, the actual protein 
gain was 53 lbs while % fat and fat gain increased throughout the studY 
and actual fat gain was over 43 lbs. A greater amount of the calves 
weight gain early in life was protein. The % fat and the fat gain 
increased at an increasing rate as the calves grew older. Figure 1 
indicates the changes in calf weight (calf fat, calf protein and 
skeletal components) over time. 

Table 3 summarizes the correlations among cow linear body measure
ments, body ~omposition data and cow-calf performance data. The 
correlations were generally low. The highest correlations were with cow 
body measurements and body composition. 

Table 4 summarizes the correlations among the body composition data 
and the cow-calf performance data. It should be noted that all the G 
linear body measurements had significant positive correlations for CAD 
and A205. They were also significant or approaching significance for 
milk production. 
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TABLE 1. SIMPLE MEANS, STANDARD DEVIATIONS AND MINIMUM-MAXIMUM VALUE 

Variable Mean Std. Dev. Min. Max. 

Beginning Wt. 1004 115.99 768 1258 

Ending Wt. 1027 113.14 825 1300 

Average Wt. 1003 80.67 847 118 

ADG .13 . 41 -.45 1.25 

Milk Prod. 6.40 2.21 2.50 12.00 

Average Cow 
Fat (%) 21.95 4.28 11.9 32.1 

Averaoe Cow b 

Protein (%) 17.85 1.10 15.4 20.8 
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TABLE 2. SIMPLE MEANS, STANDARD DEVIATIONS AND MINIMUM-MAXIMUM VALUES 
FOR CALF PERFORMANCE DATA 

Variable Mean Std. Dev. Min. Max. 

Calf fat 1(%) 4.35 .63 3.40 5.80 

Calf fat 2(%) 4.90 .94 3.60 7.00 

Calf fat 3(%) 7.09 1. 23 5.30 9.70 

Calf fat 4(%) 8.41 1.22 6.30 10.60 

Calf fat 5(%) 11.23 1.62 7.60 15.00 

Calf Prote in 1(%) 21.37 .14 21.10 21.60 

Calf Protein 2(%) 21.27 .21 20.80 21.60 

Calf Protein 3(%) 20.80 .28 20.20 21.20 

Calf Protein 4(%) 20 . 50 . 27 20 .10 21.00 

Calf Protein 5(%) 19.90 .38 19.10 20.80 

Calf fat 
gain (lbs) 43.15 11.62 23.16 73.57 

Calf Protein 
gain (lbs ) 53 .00 7.63 37.23 71.19 

CADG l. 70 .24 1.11 2.13 

A205 436 .16 56.29 308.89 565.75 
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TABLE 3. CORRELATION COEFFICIENTS AMONG LINEAR BODY 
COMPOSITION DATA AND COW-CALF PERFORMANCE 

Composition 
& Performance 

ADG 

MP 

CADG 

A205 

Calf Protein 
Gain 

Calf Fat Gain 

Cow Protein 
Gain 

Cow Fat Gain 

Average 
Calf Fat 

Average 
Calf Protein 

Average 
Cow Fat 

Average 
Cow Protein 

Linear Body Measurements 

Hip Shoulder 
Height Height 

. 02 - . 1st 

. 22'H< . 19'H< 

. 20'H< . 18'c 

. 22'H< . 22-:H:-

. 2S'Hc .1st 

. 20'< . 18'< 

- .14t - . 22'H< 

. 24'Hc . 27'Hc 

. 06 . 03 

-.05 - . 02 

.19-::- . 34'H< 

- . 19'< - . 32'H< 

tP< . 10 
'cP<. OS 

'H<P<.Ol 

Heart Flank 
Girth Girth 

-. 20-:H< -. 18'< 

.12t .13 

. 20'H< . 20'Hc 

. 1 7'< .19-:H:-

.ll . OS 

.ll .03 

- . 23'H< - . 14t 

. 05 . 19'< 

. 02 - . 03 

- . 02 .04 

.64'H:- . 57'H:-

- . SS'H< - . 48'H< 
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MEASUREtvlENTS , BODY 
DATA 

Length 

-. 23"·-::-

. 19'< 

. 19'H< 

. 19'H< 

.1st 

. 01 

- . 26'H:-

. 22-:Hc 

-.03 

. 04 

. 58'H< 

- . SO'H:-



TABLE 4. CORRELATION COEFFICIENTS AMONG BODY COMPOSITION DATA AND COW
CALF PERFORMANCE DATA 

Body Composition 

Calf Protein Gain 

Calf Fat Gain 

Cow Protein Gain 

Cow Fat Gain 

Average 
Calf Fat 

Average 
Calf Protein 

Average 
Cow Protein 

Average 
Cow Fat 

Cow-Calf Perfo rmance 

ADG 

. 1 7-:< 

. 20>< 

. 72>H< 

- . 06 

.07 

-.07 

.1st 

-.13 

t(P<.lO) 
><(P<.OS) 

>H<(P< . Ol) 

MP CADG 

. 09 . 9S>H< 

-.01 , 79>H< 

-. 1 7>< .09 

. 14t -.08 

-. 26>H< . 2S>H< 

. 26-:H< -, 24>H< 

- • 30>Hc -.12 

. 29>Hc . 1 7>H< 
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A205 

, 92>Hc 

, 79>H< 

.11 

-.09 

. 2S>H< 

-. 23-:H< 

-.08 
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PLANT CRO\.JTH REGULATORS - l <)84-1985 GRAZ ING TRIALS 

G.B. Carner, Hike Stokes , Ken Harmon, Hon Morrow, Al Decker, 
and Jim Gerrish, FSRC, and Richard Crawford, SWC 

SUMHARY 

Average daily gain (ADG) of 1. 5 po unds can he e x pec ted grazing 
f ungal-free tall f escue in a backgrounding operation. Us ing the plant 
growth regulator mefluidide (Tradename Embark), implants, mineral and 2 
pounds of corn/head/day we obtained 1.54 (steers '84), 1.43 lheifers '85) 
and 1.48 (steers ' 85 ) while grazing 80-100% infected tal l fescue pasture. 
Mefluidide treatment alone gave 0. 2-0. 3 pound ADG advantage over controls 
with minerals, control were 0.61 (steer '84) and 0,86 (heifers '85) pound 
ADG , respective l y . Cow/ calf pairs grazed on 90-100% i n f ected pastures 
(1985 ) with and without mefluidide trea tment. All cows received fre e 
choice trace mineral and 2 pound corn/head/day. Mefluidide treatment 
resulted in calf 205 day adjusted weights being 427 pound compared to 
control of 338 pounds. Conception as j udged by palpation was only 51 % in 
both groups of cows. 

INTRODUCTION 

The impact o f the endophy tic fungus, E~ typhina (acremonium 
coenophalium), in tall fescue upon animal performance was only beginning 
t o be underscood in 1976. However, starting in 1975 , the plant g rowth 
regulator, mefluidide, was being tested at the Univers ity of Kentuckv in 
tr ials wich steers g razin g t al l fescue. f rom those studies seed-hea~ 
suppression, increased sugar, protein and di gestible dry matter of the 
plant and improved body-weight gains of s teers were verified for early 
spring application of 1 pt/acre of mefluidide. Subsequent studies with 
sheep and cattle continued to verify the ef f ectiveness o f mefluidide in 
altering the chemical composition and in improving animal gains. 

By 1983 it was evident the s o called " s ummer slump" or "summer fescue 
toxicos i s " was related to the presence of the endophytic fungus. Knowing 
the infection mechanism of living hyphae in the seed suggested the need to 
eliminate the consumption o f the infec ted seed head by the cattle when 
possible. In addition, research at Keutucky and Auburn Universities had d 
shown cattle f ed in f e c ted seed ~xhibited summer fescue toxicity, a s measure 
by depressed g rowth r a te, r a pid respiration, slobbering, f requent urinati00 
and cl.evated body tempera t11re, when ambient tempera tures were elevated 
(summer tempera tures) . Previous work at the Hissouri Agr icultural 
Experiment Stat1on had shown in f ected s e e d e x trac t s placed in the rumen 
of y e a rling cattle e x pos ed to near 0 °F overnight temperatures developed 
fescue f oot. All Ex periment Stations were reporting a dec reased intake rY 
cattle grazing or being f ed i~ f ec ted t all fesc ue fo r nge . Thus me f luidide 
was selected for use because of s eed head suppress ion to reduce toxic load 
in the cattle and b e cause both chemical and physical changes in the t all 
f escue plant s u ggested tha t g reater s ucculence improved intake. Our 
s tudies had s hown cat tl e grazing highl y infec tec tall f e scue with 
mefluidide treacment exhibited sign s of fescue tox icosis but gain s were 
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improved. We had also observed less toxic reactions in steers when 
implanted with a synthetic cattle growth promotant (Ralgro) and a small 

weight increase. 

The raLionale for including energy as a var iable was the experience 
of many years that 2#corn/head/day reduced the toxic effects and improved 
animal gains to a greater extent than could be explained on the basis of 
total digestible nutrients (TDN) supplied by the corn. For minerals, we 
could not factorially design f or all the mineral elements and therefore we 

chose to make them uniform across treatments so that any difference f ound 
was not due to mineral availability. 

The objective of the experiments was to demonstrate the management 
necessary to overcome the detrimental effects of the endophytic fungus in 
tall fescue as compared to expected performance of cattle grazing on 
endophyte-free tall fescue . 

EXPERIMENTAL PROCEDURE 

Specifics of each grazing trial will be described with the results. 
In general, cattle were vaccinated and wormed prior to going to grass. 
Random assignments of animals to experimental cells were made. Shrunk 
Weights on the starting day of grazing were used as initial weights except 
in the case of cow/calf pairs. Bi-weekly or monthly weights were taken 
directly from pasture except the final weight. Final weights were either 
shrunk weight or averages of two consecutive day weights at the end of 
grazing depending on location. 

Mefluidide was applied at 1 pt/acre in 30 gallons of water with a 
surfactant. The fescue was 4-6 inches in height when sprayed except in 
1985 FSRC trial where flagleaf stage had developed due to weather delays. 
Cattle were placed on pastures 14 days after mefluidide was applied. 

Control pastures were clipped in late July to remove dead seed stems . 
All pastures received 40 pounds of ni trogen in early May except at the 
Southwest Center in which 80-40-40 was used. The only fall application of 
40# nitrogen was also at the Southwest Center. 

RESULTS AND DISCUSSION 

At Columbia, the highly inf ected Forage-Fed Beef pastures were used. 
The graz ing period was from mid-May to October 15th each year. 1984 was a 
drouthy year compared to 1985 which was a wet year. 
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Fig. I . 
HANAGEMENT OPTIONS FOI{ CRAZING HlCHLY JNFECTED (8 5-100%) 

TALL FESCUE PA STUHES ( FIXED STOCKED)x 
---------------------------------------------------------------------------

Pa s ture Treatme nt 
Emba rk (pt /a ) 

Suppl. Y 1mplant 
kalg ro 2x 

1 ~84 

ADC 

1985 
ADG 

--------------------------------------------------------------------------
+ + + 1. 54 

+ 0 + 1. l l 

0 + + 1. 0 8 

0 0 -+ 0 . 7 1 

+ + 0 1.1 2 

+ 0 0 0 . 75 

0 + () I • 0 0 

0 0 0 0. 61 

--------------- ----------------------------------------------------
x 7 Steers (84 ) or 7 Spayed Hei f ers (8 5) /5 a cres. 

Y2# cracked corn. 

l. 43 

1. 35 

]. 35 

]. 32 

1. 16 

1. 12 

0 . 93 

0 , 86 

-------

All tra ce el ement requ i rement s fed daily wi th SBOH a nd mo l a sse s to get 
consumption . 
Selenium at l mg/head / day. 

From thi s d a ta it i s e v ident our a ssumptions were correc t and 00 
f ortunately aud i tive. From our resea r c h a t Southwes t Cente r at Ht. V~~~ee 
a nd the Forage Systems Re s e a r c h Center a t Linneus we e x pec t endophy te 
Ky-3 1 pas tures alone t o s u p po r t 1. 5 l bs ADG with g r az ing s tocker cattl:;pt 
Notice wi th minor e xception s the 198 5 ADCs are higher due to more a buD iP 
green leaves durin g the entire sea son compared to the 1984 drouth year 
whic h more s tems had to be consumed . 

The c ombine t rea tment s we r e economical l y s ucc e ssful a nd i t doe s i f i ndica te t h e price we pay fo r overc omi n g the high l evel of inf e c tion 
we desir e good ga ins over the g r azin g s e ason. 

rfod 
l t is more i nstruc tiv e t o s tudy the accumulative gain by time pef t he 

fo r the two y e a r s noting the ne gativ e gain s during the hottes t pa rt 0 . 0 g 
s e ason in 1984. Vis ua l symptoms of hea t s tress i.e . s l obbering, Pn=~~~allY 
a nd s eeking mud holes was observed h o th y e a rs. Th e s e v er i t y was 
less i n 1985 , a wet, c ool e r year . Se e figures 2 a nd 3 . 

reG 
1984-85 Me fl u i dide Craz ing Stud y o n 80% I n fec ted Ta l l Fescu e pas ttJ 

Mt. Vernon. 

ln figure 4, the da t a i s pre sente d graphica l ly to make the point 
we 

s hould he expe c t i n g I . 5 l bs ADG f or the f ull s e ason wh e n g r a z i n g at 
e ndoph yte-f r e e t all fescu e . I n this study you wil l n o t e the 1984 lin:~ed 
th e bo ttom rep r esent g ra z ing les s than desirable fesc u e pas tures c o!llP 
to 1985 . Co u ple wit h drouth , no i mplaut s and no s u pplement and the 
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mefluidide treatment was better during the summer months but marginally 
better than controls. In 1985, the pastures were mucl1 improved in terms 
of improved sods. Adequate rainfall and a relative cool season in 
addition to the two implants and supplemental energy tl1e last 10 weeks of 
the study resulted in results very similar to the experience in Central 
Missouri. 

From this experience we would change our supplemental energy period 
to start in mid-June and discontinue in mid-August. The steers exhibited 
the visual heat stress symtomology both years during mid-summer. 

1985 - Cow/Calf Grazing of 95-100% Infected Pastures With and Without 
Mefluidide Treatment - Columbia. 

Angus cows and their calves were placed on treated and non-treated 
pastures as they calved. One-half of the cows were in excellent flesh and 
the other half were in very poor condition due to winter feeding regime. 
Equal number of cows of each coLdition were randomized across the two 
reps. All cows received free choice trace minerali zed salt and they 
consumed better than the recommended 2 oz per day for meeting NRC 
requirements. They also received 2 lbs of cracked corn for the entire 
period. A sixty-day breeding season was used with natural service by 
semen tested bulls in each pasture of 15 cows. A two paddock rotation was 
used in both treated and non-treated pastures of 13 acres. A third 
paddock was to be used but good rains during the season allowed adequate 
regrowth in the two paddock. 

Fig. 5. 

Starting 

Control 

Fleshy 

Poor 

Mefluidide 

Fleshy 

Poor 

Cows 

Ave. Wt. (number) 

1142 (11) 

939 (18) 

1131 (11) 

1006 (18) 

Final Wt. 

1111 

959 

1099 

1044 

Calves 

205 day 
adjusted wts. 

338 

4 27 

Conception 

By palpation 

sn. 

------------------------------------------------------------------------

The heat stress appeared to be greatest in the thinner cows and at 
times less stress was observed in the cows grazing the treated pastures. 
The data shows the better quality grass did result in improved weaning 
weight by 89 lbs/calf. However, there was no improvement in conception 
rate. Average body weight of cows did not vary more than 40 lbs. from 
start fo finish regardless of beginning condition or treatment. 
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1985 - Mefluidide treated non-infected Pastures at the Forage Systems 
Research Center, Linneus. 

The mefluidide was applied late (flag leaf emerging for tall fescue 
and seed head emerging for Orchard grass). The control pastures were 
mowed and baled in mid-May at the time the mefluidide was applied. Both 
sets of pastures were rested 2 weeks before grazing. Steers (500 weight) 
were used as grazers from May 31 to Sept. 25. The trial included a wormer 
and implant study. No difference was found with respect to the wormer. 
Implants gave a positive effect on Ky-31 and Orchardgrass pastures but for 
some reason no response on Mo-96. 

Fig. 6. Summary of Data by Experimental Units 

Rep 1 (All treatments) 
Rep 2 (All treatments) 

No Mefluidide 
With Mefluidide 

Mo-96 tall fescue 
Orchard grass 
Ky-31 tall fescue 

Mo-96 + Mefluidide 
Mo-96 - Mefluidide 
Ky-31 + Mefluidide 
Ky-31 - Mefluidide 
Orchardgrass 
Orchardgrass 

ADG 
1.70 
l. 71 

1. 73 
1.68 

1.64 
1.81 
1.65 

1.67 
1.62 
1. 71 
1.58 
l. 81 
1.84 

N 
(7z) 
(72) 

(72) 
(72) 

(48) 
(48) 
(48) 

(24) 
(24) 
(24) 
(24) 
(24) 
(24) 

The data indicate very acceptable gains on all three grasses for the 
period May 31 to Sept. 25. We would expect Mo-96 to out produce Ky-31 and 
orchardgrass during October and early November had the trial been allowed 
to proceed. These data suggest there is no advantage of mefluidide treat
ment over early hay removal when application is made late in the season on 
endophyte-free cool season grasses. It should be noted that this late 
application is not recommended by the manufacturer of the product. 

Mefluidide is a management tool which effectively prevents seed head 
formation, improves nutritive quality in highly infected tall fescue when 
applied in early spring (4-6" growth). Significant improvement in stocker 
cattle gain can be realized on high endophytic infected pastures when 
mefluidide is combined with Ralgro implants and 2 lbs of energy 
feed/head/day. Its usefulness in endophtye-free cool season grasses needs 
further study. 

Mefluidide can be applied prior to cropping season and can extend the 
summer grazing season much as early cut hay would. Additional research is 
needed to exploit the improved nutritive value of the forages as indicated 
by chemical test when mefluidide is used on cool season grasses. 
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