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It is a pleasure for me to write tl1e forward for tlle 
1988 Beef Cattle Report. This report surrmarizes our bee f 
cattle research e fforts during the past year. The overall 
goal of our beef research program continues to be to 
enhance Missouri's beef cattle industry through improved 
forage production and utilization, nutrjtion, physiology, 
genetics, nanagerrent and health. 

A special effort has been made to improve the 
readability ot tllis report. We greatly appreciate the 
efforts of our Area Livestock Specialists in helping to 
review this report. We have attempted to briefly infonn you 
of what we have done, what we found and ho.v you may use 
these results 1n your operation. v'le welcome your 
suggestions on ho.v to do a better job in corrmunicating our 
r esear ch results. 

An additional feature of this report is tlle section on 
"Research 1n Progress ". These experiments in progress will 
allo.v you to follo.v tlle progress of our trials until 
cofrt>letion. 

Listed within tlle report are tllose directly supporting 
our beef cattle program. We want to give a big "thank you" 
to all of our supporters. \'le could not have accomplished as 
rruch a s we have without tllis support. 

The overall objective of our beef cattle program is to 
provide infonnation that will help cattlemen make better 
decisions in the ir cattle operations . Please stop by or 
contact one ot us at tlle Animal Sc i e nces Center in Columbia, 
or at one of our s tate research and/or extension centers at 
any time . 

:J/~ly, l OJL 
·~~ee 
Department Chairman 

an equa l opport o..~ fliiY H"lSittut10 n 
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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 
results 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( .OS). 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 
necessary 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 ± .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 unlimited 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 
overcoming animal variation. The statistical analysis allows more valid 
interpretation of the results with a limited number of animals. In 
nearly all of the research reported here, statistical analyses are 
included to increase the confidence you can place in the results. 

Dr. Jack Whittier 
Co-Editor 
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Co-Editor 
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Minimum Scrotal Circumference Size Compatible With Fertility 
in Yearling Angus Bulls. 

1881 
Progreee 

Report 
K. Diwyanto and W. Vogt 

SUMMARY 

Records on 1137 yearling Angus bulls were used to provide further information 
00 the relationship between scrotal circumference (SC) and semen traits and to 
determine a minimum SC value compatible with acceptable fertility level in 
Yearling Angus bulls. Data were divided into 13 groups according to SC size. 
~ompari~ons were then ~ade among the 13 SC si ze groups with reg~rd to mean age, 

Ody we1ght, percent l1ve sperm, sperm number, sperm concentratlon, sperm 
~~tility and potential breeding efficiency score. Maximum age and body weight 

11 fferences among bulls in the 13 groups were, respectively, 21 days and 87 

1~8 • These ~iffe~ences, while,statistically significant (P<0:05~ ~hould be of 
(P ttle pract1cal 1mportance. Group 1 ( <32.0 em.) bulls had s1gn1flcantly 
C <O.OS) lower scores for all 5 traits than the other 12 SC size groups. 
S~ns~stent improvement in each semen quality trait was observed_w~th increasing 
. Slze. These data suggest that 32.0 em. is acceptable as a m1n1mum SC size 
~n Yearling Angus bulls. This is a marginal value in view of the finding that 
sUlls with SC measurements in the 32-32.9 em range were classified excellent in 
pemen quality only 13 percent of the time and in the unsatisfactory category 20 
ercent of the time. 

INTRODUCTION 

!~Veral studies (Mickelsen and Paisley, 1979; Freer, 1979; Brinks, 19M3; Gipson 
tecta!:, 1985) have shown that scrotal circumference size is posi~ively associa
m Wlth measures of semen quality in yearling beef bulls. Cons1stent improve
r:nt in semen quality is observed with increasing scrotal circumference 

gardless of breed. 

Litu . sc: e lnformation is available to establish a within breed m1n1r~um acceptable 
Horotal circumference size compatible with fertility for yearling beef bulls. 
b Wever, data from a number of studies have been used to provide an across 
~l..reed recommended SC size of 32.0 em. for 12 month old beef bulls upon complet-

on f nc:e 0 gain tests in performance test stations (Coulter, 1980). Breed differe-
s are not considered in this recommendation. 

A. 
li~ec:ent study by Gipson et al (1985) suggests that minimum acceptable SC size 
mo ely should be greater in Simmental than in Polled Hereford yearling (11-14 
va~ths) bulls but additional data were required to determine what those minimum 
C:omUes_should be. It is reasonable that standard minimum acceptable SC size 
~it~~tlble with fertility should be established by breed as well as age group 

ln breed. 
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Establishment of a standard minimum SC size has merit in that it provides a 
guideline to breeders as to a bulls potential ability to impregnate an 
acceptable percentage of healthy cows in a g~ven . breeding sea~on. The bulls 
potential breeding ability increases as SC s1ze 1ncreases -- 1t does not, 
however, guarantee his success as a breeder. 

The objectives of the present study are 1) to provide additi~nal . informa~ion on 
the relationship between scrotal circumference and semen tra1ts 1n yearl1ng 
Angus bulls and 2) to provide information relevant to establishing a minimum SC 
size compatible with fertility in yearling Angus bulls. 

MATERIALS AND METHODS 

Data used in this study were provided by Nichols Farms of Bridgewater, Iowa and 
included information from the records of 1137 yearling Angus bulls. Records 
were from the nine-year period 1978 through 1986. Data taken from the records 
included age, body weight, scrotal circumference, percent live sperm, sperm 
number, sperm concentration, sperm motility and a potential breeding efficiency 
score. All measurements were made at the conclusion of a 140-day full-feed 
postweaning test period that was completed in the spring of each year. 

Measurements of scrotal circumference and semen quality were made by Hawkeye 
Breeders Service, Inc., Des Moines, Iowa. Semen evaluations were made using 
fresh, undiluted semen collected by electro-ejaculation. Percent live sperm 
was estimated to the nearest 10% figure, with values ranging from 0 to 70%. 
Sperm number was based on a photometer reading and recorded in millions of 
cells per cc. Sperm concentration ratings were based on sperm number and 
assigned classifications of excellent, good +, good, good-, fair and unsatisfa
ctory . Ranges in millions of cells per cc of raw semen for these six classif
ications, beginning with excellent, were > 1500, 1350 to 1500, 1150 to 1350, 
100? to 1150, 500 to 1000 and <500, respectively. Sperm motility was classifi
ed 1n the same six classifications as sperm concentration (i.e. excellent to 
unsatisfactory). Ranges in the percentage motility values corresponding to 
these six classifications, 
beginning with excellent, were >70, 65 to 69.9, 60 to 64.9, 55 to 59.9, 25 to 
54.9 and <25, respectively. Potential breeding efficiency of bulls is a 
composite trait based by Hawkeye Breeders Service on sperm concentration, sperm 
motility, sperm morphology and scrotal circumference. These traits were given 
percent weights of 35, 15, 15 and 35, respectively, in assigning potential 
breeding efficiency scores. Evaluations of this composite trait are classified 
excellent, good+, good, good-, fair, or unsatisfactory. 

Data were divided into 13 groups according to scrotal circumference size. 
Comparisons were then made among the 13 scrotal circumference size groups with 
regard to their mean age, body weight, percent live sperm, sperm number, sperm 
concentration, sperm motility and potential breeding efficiency score. Scrotal 
circumference sizes (in ems) for the 13 groups, beginning with group 1, were 
<32, 32-32.9, 33-33.9, 34-34.9, 35-35.9, 36-36.9, 37-37.9, 38-38.9, 39-39.9, 
40-40.9, 41-41.9, 42-42.9 and > 43, respectively. Differences among SC size 
groups in mean age, body weight, percent live sperm and sperm number were 
tested by the method of least significant difference (LSD). Differences among 
the thirteen groups in sperm concentration, sperm motility and potential 
breeding efficiency score were tested by the method of chi-square. 
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RESULTS AND DISCUSSION 

Table 1 shows the number of bulls and the mean age, body weight, percent live 
sperm and sperm number for each of the 13 SC size groups. Maximum average age 
difference among bulls in the 13 groups was 21 days (groups 3 and 12). Maximum 
average bodyweight difference among bulls in the 13 groups was 87 lbs. (groups 
2 and 11). These differences, while statistically significant (P<.05) should 
be of little practical importance. It is important to recognize, however, that 
in the age range of bulls used in this study, differences among the 13 scrotal 
circumference size groups may reflect, in part, differences in stage of sexual 
maturity. Group 1 (<32.0 em) values for percent live sperm and sperm number 
were significantly lower (P<.OS) than in all other SC size groups. Both of 
these semen quality traits show rapid improvement as SC increases from <32.0 em 
to 33.9 em (groups 1 through 3). Thereafter, there are steady but smaller 
increases as SC increases from 34.0 em to >43.0 em (groups 4 through 13). 

In tables 2 to 4, respectively, are shown sperm concentration ratings (SpC), 
sperm motility ratings (SpM) and potential breeding efficiency score (PBE) 
ratings for each of the 13 SC size groups. Group 1 (<32.0 em) had 72.2 percent 
of the bulls rated in the unsatisfactory category for all 3 traits. Among the 
27.8 percent of group 1 bulls rated satisfactory, 0 percent were in the 
excellent and G+ categories. Ratings of excellent for these three traits 
increased from 0 percent to 13 percent in going from SC size group 1 to 2. The 
greatest single increase in percent excellent ratings (19 percent to 42-46 
percent) occurred in going from SC size group 3 (33.0-33.9 em) to gro~p 4 
(34.0-34.9 em). As with percent live sperm and sperm number, steady 1ncreases 
in sperm concentration, sperm motility and potential breeding efficiency score 
ratings were observed with increasing SC size. 

These data suggest a minimum acceptable SC size of 32.0 em in yearli~g Angus 
bulls. This is a marginal value in view of the finding that bulls w1th SC . 
measurements in the 32-32.9 em range were classified excellent in semen quallty 
only 13 percent of the time and in the unsatisfactory category 20 percent of 
the time. 

REFERENCES 

Brinks, J.S. 1983. Genetic aspects of reproduction in beef cattle. 34th 
Annual Beef Cattle Improvement Report and Sale Data. Colorado State Univ. 
Expt. Sta,. San Juan Basin Res Ctr. Special Series 25. 

Coulter, G.H. 1980. 
in young beef bulls. 

Testicular Development: I ts Management and significance 
Proc., Eighth Tech. Conf. A.I. and Reprod. p 106-111. 

Freer, R.E . 1979. The measurement of some reproductive traits in yearling beef 
bulls. 2. Scrotal circumference and its relationship to semen score. Proc. 
Con.Aust. Assoc. Anim. Breed. Genetics 160. 

3 



Gipson, T.A., D.W.Vogt, J.W. Massey, and M.R. Ellersieck. 1985. 
of scrotal circumference with semen traits in young beef bulls. 
24: 217. 

Associations 
Theriogenology 

Mickelsen, W.D. and L.G. Paisley. 1979. Scrotal circumference: Its 
relationship to breeding-soundness evaluation scores for yearling bulls. 
Vet. Med. Sm. Anim. Clin. 74: 1767. 

Table l. Mean age, body weight, percent live sperm, 
and sperm number by SC size group 

============================================================================= 
l <32.0 18 373 1077 l3a 249a 
2 32.0-32.9 15 375 1016 46b 1020b 
3 33.0-33.9 31 366 1038 59C l24Sb 
4 34.0-34.9 93 377 lOSS 63d 1Sl9C 
s 3S.0-3S.9 114 376 1060 64d 162sd 
6 36.0-36.9 199 377 1074 66e l8ooe 
7 37.0-37.9 140 377 1078 67f l9S2f 
8 38.0-38.9 166 381 1093 68fg l969f 
9 39.0-39.9 127 383 1093 69g 2l82g 
10 40.0-40.9 90 381 1096 69fg 2164g 
ll 41.0-41.9 70 384 1103 69g 22Slg 
12 42.0-42.9 41 387 l07S 69fg 224Sg 
13 >=43.0 33 386 1091 70g 2444h 

lMeans within a 
O.OS). 

column with no superscripts in common differ significantly (P < 

Table 2. Sperm concentration ratings of the thirteen 
sc size groups 

•--••----••=====-=z••===~•==•============~=••==••••=••••••••=••=-•••--•••s•-=•• 

Groups1 Range in 
SC (em) 

No. of 
bulls 

Sperm Concentration 2 
Ex G+ G G- Fair Usat 

•••a•===================m==========================•=••=•••••••--•••••••••zc=== 
1a <32.0 18 0 0 2 1 2 13 
~b 32.0-32.9 15 2 0 4 1 5 3 
c 33.0-33.9 31 6 3 11 7 4 0 

4d 34.0-34.9 93 43 9 33 4 4 0 
se 35.0-35.9 114 65 17 31 1 0 0 
6£ 36.0-36.9 199 138 33 27 1 0 0 
78 37.0-37.9 140 115 15 10 0 0 0 
s~h 38.0-38.9 166 1s1 1 8 o o o 
9 39.0-39.9 127 120 7 0 0 0 0 
10i 40.0-40.9 90 89 1 0 0 0 0 
11hi 41.0-41.9 70 68 1 1 0 0 0 
Izhi 42.0-42.9 41 38 2 1 o o o 
13i >=43.0 33 33 0 0 0 0 0 
lGroups with no superscripts in common differ siRnificantly (P <0.05). 
2Ex • excellent; G+ = good plus; G = good; G- = good minus; Fair; Usat • 
unsatisfactory. Sperm concentration levels for these six classifications are 
given in the materials and methods section. 
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Table 3. Sperm motility ratings of the thirteen 
SC size groups 

=====i========================================================================= 
Group Range in No. of Sperm Motility2 

SC (em) bulls Ex G+ G G- Fair Usat 

i~=====~;;~~==========i;===============~=========~======~====~=====;======~;== 

zb 32.0-32.9 1s 2 o 5 o s 3 
JC 33.0-33.9 31 6 3 12 5 5 0 
4d 34.0-34.9 93 39 8 38 4 4 0 
se 35.0-35.9 114 54 15 44 1 0 0 
6f 36.0-36.9 199 123 28 48 0 0 0 
78 37.0-37.9 140 111 11 18 0 0 0 
ash 38.0-38.9 166 137 6 23 o o o 
9i 39.0-39.9 127 116 7 4 0 0 0 
1ohi 40.0-40.9 90 83 1 6 o o o 
ui 41.0-41.9 70 66 2 2 o o o 
12hi 42.0-42.9 41 36 3 2 0 0 0 
13i >=43. 0 33 33 0 0 0 0 0 

1Groups with no superscript in common differ significantly (P<O.OS). 

2Ex = excellent; G+ = good plus; G = good; G- = good minus; Fair; Usat = 
unsatisfactory. Sperm motility values for these six classifications are given 
in the materials and methods section. 

Table 4. Number of bulls in the thirteen SC size groups 
classified excellent through unsatisfactory in 
potential breeding efficiency. 

=============================================================================== 
Group1 Range in No. of Potential Breeding Efficiency2 

SC (em) bulls Ex G+ G G- Fair Usat 
===========================================================·=================== 
1a <32.0 
2b 32.0-32.9 
3C 33.0-33.9 
4d 34.0-34.9 
5e 35.0-35.9 
6f 36.0-36.9 
78 37.0-37.9 
88 38.0-38.9 
9h 39.0-39.9 
10h 40.0-40.9 
uh 41.0-41.9 
12h 42.0-42.9 
13h >=43.0 

1Groups with no 

2Ex = excellent; 
unsatisfactory. 
tions are 
described in the 

18 0 0 1 1 2 14 

15 2 1 4 0 5 3 

31 5 3 11 7 5 0 

93 41 10 33 5 4 0 

114 60 17 37 0 0 0 

199 135 29 34 1 0 0 

140 113 16 11 0 0 0 

166 146 9 11 0 0 0 

127 119 7 1 0 0 0 

90 89 1 0 0 0 0 

70 68 1 1 0 0 0 
41 38 2 1 0 0 0 
33 33 0 0 0 0 0 

superscript in common differ significantly (P<O.OS). 

G+ = good plus; G = good; G- = good minus; Fair; Usat 
Potential breeding efficiency scores for these six classifica-

materials and methods section. 
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REPRODUCTIVE TRACT MORPHOLOGY AND PREGNANCY STATUS OF 
CHROMOSOMALLY NORMAL AND CHROMOSOMALLY ABNORMAL CATTLE 

S.F. Kasubick, D.W. Vogt, R.R. Maurer 

SUMMARY 

Ninety-three cattle diagnosed not pregnant at the end of 2 consecutive breeding 
seasons were karyotyped and necropsied. These cattle included 67 that had 
never had a calf (non-parous) and 26 that had had calves previously (parous). 
After these females were diagnosed open, they were exposed to bulls and were 
slaughtered within 3 to 51 days of an observed mating.Among the 67 non-parous 
cattle, 50 were chromosomally normal (2n=60,XX) and 17 had a variety of 
chromosome aberrations. Among the 26 parous cattle, 22 were chromosomally 
normal and 4 had chromosome abnormalities. Reproductive tracts were evaluated 
morphologically and with regard to current or previous indications of 
infection. Pregnancy status was also determined at slaughter. Among the 50 
chromosomally normal females in the non-parous group, 2 had morphologically 
abnormal reproductive tracts. Only 1 abnormality was observed among the 
chromosomally abnormal animals in the same group. No reproductive tract 
abnormalities were observed in the parous group. Percentage pregnant in the 
parous and non-parous groups consistently favored the 
chromosomally normal females over the chromosomally abnormal females but 
differences were not statistically significant. No significant differences were 
observed among the chromosomally normal vs abnormal cattle with regard to 
number of regression conceptuses or infection status. 

INTRODUCTION 

Studies (Wijeratne et al., 1977; Buoen et al., 1981; Swartz and Vogt, 1983) 
have been conducted to show that chromosome abnormalities are associated with 
reduced reproductive efficiency. A few case studies (Linares et al., 1981; 
Sattar, 1977; Wilkes et al., 1981) have attempted to show an association 
between chromosome abnormalities and reproductive tract abnormalities. The 
objective of the present study was to evaluate and compare the reproductive 
tract morphologies of chromosomally normal and chromosomally abnormal parous 
and non-parous cattle. 

MATERIALS AND METHODS 

This study was a cooperative project involving the Animal Sciences Department 
at UM-C and the USDA at Clay Center, Nebraska. Animals used in this study were 
located at the U.S. Meat Animal Research Center at Clay Center, Nebraska. 
Ninety-three cattle diagnosed not pregnant at the end of 2 consecutive breeding 
seasons were karyotyped and necropsied. These cattle included 67 that had 
never had a calf (non-parous) and 26 that had calves previously (parous). 
After these females were diagnosed open, they were exposed to bulls and were 
slaughtered within 3 to 51 days of an observed mating. Prior to slaughter, 
blood samples were taken for cell culture and subsequent chromosome analysis. 
Cattle ranged in age from 15.5 months to 110.1 ~onths at slaughter and were 
slaughtered between December, 1980 and April, 1983. Necropsies were done at 
the time of slaughter. At this time, reproductive tracts were examined for any 
abnormalities, corpus luteum weights were taken and stage of pregnancy and 
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Twenty-four (48%) of the 50 chromosomally normal non-parous females were 
reported pregnant. Of the rew.aining 26, 2 had abnormal reproductive tracts, 8 
had current infections and 3 had indications of previous infection. 

Four (44.4%) of the 59,XX T(l/29) females were pregnant. Three of the remalnl
ng 5 open cattle had current or previous infections. Both mixoploid cattle 
were pregnant. A 13 day old embryo and an unfertilized oocyte were recovered 
from the 59,X0/60,XX/61,XXX female and a 31 day old embryo was recovered frcm 
the 59,X0/6C,XX/6l,XO fe~ale. All other chromosomally abnormal cattle were not 
pregnant. Indications of previous infection were observed in the tract of one 
of the 59,X0/6C,XX animals and in the tract of the diploid/tetraploid animal. 
In all cases, previous infections were indicated by adhesions on one or both 
ovaries. Kessey and Noak€s (1985) reported that adhesions of the ovary and 
uterine tubes made up 80% of the reproductive tract abnormalities found in 
the 2COO tracts they examined. Although the chimeric female kas reported open, 
a dead ccnceptus at 15 days of age was recovered. The conceptus exhibited 
abnormal development ~hich was thougr.t to be associated with the lower than 
normal CL weight of the female. Differences among groups for pregnancy status 
and infecticn status were not statistically significant (P>0.05). 

Mean slaughter ages were 55.3 months, 56.4 months and 64.9 months for the 
60,XX, the 59,XX T(l/29) and the diploid/t€traploid parous cattle, 
respectively. All of the parous females had normal reproductive tracts. 
Differences among groups for slaughter age and reproductive tract worphology 
were not statistically significant (P>0.05). 

Four (18.2%) of the 22 chrorrosomally normal parous cattle were pregnant. Cf 
the 18 open females, 9 had previous or current infections. All of the chromes 
omally abnormal cattle were open. Evidence of previous infecticn was o~served 
in the tracts of the diploid/tetraploid females. Infection was indicated_ 
by encapsulated ovaries and adhesions of the reprcductive tracts. One anlwal 
had a completely clos€d cervix. No statistical differences were noted among 
groups for pregnancy status or infection status (P>O.OS). 

Table 3 presents percentage pregnant in chromosomally normal and ~bncrmal 
non-parous and parous cattle. These percentages ~ere calculate~ ln e~ch 
catagory including all animals, excluding animals with curr~nt lnfectlons, and 
excluding aniwals with previous and current infecticns. Th1s ~as don€ to 
eliminate the effect of infection status on pregnancy status. In all cases 
chromosc•n:ally normal cattle had higher pregnancy percentages th~n ~id the 
chromosomally abnormal cattle but the differences were not stat1st1cally 
significant (P>0.05). 

Percentage rregnant consistently favored chromosomally normal females over 
chrorr.osomally abnormal females in both the parous and non-parous groups. 
Although these differences were not statistically significant in the present 
study, others (Wijeratne et al, 1977; Buoen et al, 1981; Swartz and Vogt, 1983) 
reported decreased fertility associated with chromosome abnormalities. 
The reduced fertility and calving efficiency of chromosomally abnormal females 
can be related to the formation of chromoscmally abnormal reproductive cells 
and, consequently, chromosomally abnormal fertilized eggs. This results in 
resorbtion or abortion of the fetus. Early embr}onic deaths reduce pregnancy 
rates and cause these ferr.ales to be culled as repeat breeders or open females. 
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infection status were determined. The breeds represented by these cattle were 
Hereford, Angus, Brown Swiss, Charolais, Simmental, Limousin, Pinzgauer, 
Gelbvieh, Marc I (a composite breed of 1/4 Charolais, 1/4 Brown Swiss, 1/4 
Limousin, 1/8 Hereford and 1/8 Angus), Marc II (a composite breed of 1/4 each 
of Charolais, Gelbvieh, Hereford and Angus), and various crossbreds involving 
these breeds. 

Metaphase cells used for chromoscme analysis were from 72 hr. cultures of 
heparinized whole blood. Karyotypes were made from enlarged 5x7 or 8xl0 
photow.icrographs. 

Chi-square analyses were performed on the data to determine statistical 
significance of differences. 

RESULTS AND DISCUSSION 

Table 1 shows the karyotype designations of non-parous and parous cattle 
involved in this study. Of the 67 non-parous females 50 were chromosomally 
normal (2n=60,XX). The remaining 17 had a variety of chromosome abnormalities 
including nine 59,XX T(l/29), one 59,X0/6C,XX/6l,XXX mixoploid, 
one 59,X0/60,XX/6l,XO mixaploid, two 59,X0/60,XX mosaics, 
one diploid/tetraploid mosaic, one 60,XY, one 60,XX/60,XY chimeric and 
one trisomy X. Twenty-two of the 26 parous females were chromosomally normal. 
Of the remaining 4 animals, one was designated 59,XX T(1/29) and the other 
three were diploid/tetraploid mosaics. 

Slaughter age, reproductive tract morphology, pregnancy status, and infection 
status of chromosomally normal and chromosomally abnormal non-parous and parous 
cattle are presented in Table 2. Slaughter age of the non-parous cattle ranged 
from 15.5 to 37.1 months. 

Of the 50 chromosomally normal females, 2 had abnormal reproductive tracts. 
Both tracts were infantile with small, non-cycling ovaries. All other non-par
~us_c~ttle had normal reproductive tracts with the exception of the 60,XY 
1nd1v1dual. The right ovary of this animal was a massive cystic follicle. 
Very little ovarian tissue was present and it was very underdeveloped. The 
left ovary was missing at the time of necropsy and was presumed to be so under
developed that it was not removed from the animal at slaughter. Despite the 
underdevelopment of the ovaries the oviducts and uterine horns appeared 
normal. The 60,XX/60,XY female had a normal reproductive tract. However, the 
total CL weight was one-half of what was expected for an animal at that age. 
Other researchers (Sattar, 1977; Wilkes, 1981) observed that reproductive tract 
morphology varies greatly in freemartins. 

No morphological abnormalities were observed in the tract of the trisomy X 
few.ale. Buoen et al (1981) reported a trisomy X female with a normal reproduc
tive tract as indicated by rectal palpation. Reproductive tracts of 2 trisomy 
X cattle were examined after slaughter by Linares et al (1981). No gross 
abnormalities of these tracts were reported. In the present study, differences 
among groups for slaughter age and reproductive tract morphology of non-parous 
cattle were not statistically significant (P>O.OS). 
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With the exception of the chimeric female, no reproductive tract abnormalities 

were observed in chromosomally abnormal animals. Sattar (1977), Wijeratne et 

al (1977) and Wilkes et al (1981) reported varying degrees of abnormal reprodu

ctive tract morphology in sex chrcmosome chimeric cattle. No significant 

differences were observed among the chromosomally normal vs. chromosomally 

abnormal cattle with regard to number of regressing conceptuses or infection 
status. 
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TABLE 1. KARYOTYPE DESIGNATIONS OF NON-PAROUS AND PAROUS CATTLE 

Non-parous 

Total 

Parous 

Total 

N 

so 
9 
1 
1 
2 
1 
1 
1 
1 

67 

22 
1 
3 

26 

Karyotype 

60,XX 
59,XX T (1/29) 
59,X0/60,XX/61,XXX 
59,X0/60,XX/61,XO 
59,X0/60,XX 
2n/4n 
60,XY 
60,XX/60,XY 
61,XXX 

60,XX 
59,XX T (1/29) 
2n/4n 
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TABLE 2. SLAUGHTER AGE, REPRODUCTIVE TRACT MORPHOLOGY, PREGNANCY STATUS 
AND INFECTION STATUS OF CHROMOSOMALLY NORMAL 

AND CHROMOSOMALLY ABNORMAL NON-PAROUS AND PAROUS CATTLE. 
----------------------------------------------------------------------------------------------------------------------

Karyotype 

60,XX 
59,XX T (l / 29) 
59,X0 / 60,XX / 

61,XXX 
59,X0/ 60,XX/ 

NON-PAROUS 61,XO 
59,X0/ 60,XX 
2n/4n 
60,XY 
60,XX/60,XY 
61, XXX 

-- ~ ~ Slaughter age, 
Months 

Reproductive tract 
Morphology, Number 

Pre gnancy Status 
Number 

lntection Status 
Number 

N X Range Normal Abnormal Pregnant Ope n None Pre vious Curre nt 

50 25.8 15.5-34.6 48 2 24 26 35 7 8 
9 33.8 24.2-37.1 9 0 4 5 6 2 1 

1 22.0 -- 1 0 1 0 1 0 0 

1 36.1 -- 1 0 1 0 1 0 0 
2 19.5 16.6-22.4 2 0 0 2 1 1 0 
1 21.9 -- 1 0 0 1 0 1 0 
1 24.0 -- 0 1 0 1 1 0 0 
1 15.7 -- 1 0 0 1 1 0 0 
1 35.0 -- 1 0 0 1 1 0 0 

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

PAROUS 
60,XX 22 55.3 35.6-110.1 22 0 4 18 9 1 8 
59,XXT (1/29) 1 56.4 -- 1 0 0 1 1 0 0 
2n/4n 3 64.9 49.5- 72.7 3 0 0 3 0 3 0 



Karyotype 

non-parous 
normal 

non-parous 
abnormal 

Table 3. PERCENT PREGNANT IN CHROMOSOMALLY NORMAL vs 
ABNORMAL NON-PAROUS AND PAROUS CATTLE 

% pregnant 

24/50 48.0% 

6/17 35.3% 

% pregnant 
excluding 
current infection 

24 / 42 = 57.1% 

6/16 = 37.5% 

%pregnant 
excluding 
previous and 
current 
infection 

24/39 61.5% 

6/12 = 50.0% 

~~============================================================================ 

parous 
normal 

parous 
abnormal 

4/22 18.2% 

0/4 0% 
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USING A SLOW RELEASE FORMULATION OF MELENGESTROL 
ACETATE (MGA) TO INHIBIT PREGNANCY IN HEIFERS 

ON PASTURE 

J.C. Whittier, D.S. McAtee -Animal Sciences Department 
R.S. Youngquist - College of Veterinary Medicine 
J.R. Cooley- Agricultural Experiment Station Ml 
J .R. Chenault, C. Hartin - The Up john Company, Kalamazoo, 

ABSTRACT 

Four dosages of slow release formulation of melengestrol acetate 
(DEPO-MGA) were injected under the skin of the ear of cycling beef 
heifers. The heifers, along with a similar group of control heifers 
were then exposed to fertile bulls for 180 days. Weight gains and 
pregnancy rates were measured during the time following the DEPO-MGA 
injections. No differences in weight gains were seen as a result of the 
DEPO-MGA injections. Conception date was delayed in heifers that 
received 30 and 60 mg of DEPO-MGA. Heifers that received 90 or 120 mg 
of DEPO-l1GA were effectively inhibited from becoming pregnant for the 
180 day breeding period. If this product becomes available to cattle 
producers, it could provide an effective method to prevent pregnancy in 
grazing heifers, thereby decreasing the number of pregnant heifers 
entering the feedlot. 

INTRODUCTION 

Pregnancy in feedlot heifers represents an economic loss to the 
cattle feeder. Ecomonic losses result from cost of fetal fluids and 
tissue at purchase, increased veterinary costs at abortion or calving 
time, management problems for the feeder, or docking by the packer. be 
Therefore, nonpregnant heifers could receive a premium when entering t 
feedlot. 

Melengestrol acetate O·IGA) is a potent synthetic progesterone \'lhich 
inhibits estrus (heat) and ovulation in heifers. It is orally active, 
so can readily be given to heifers in confinment where daily feeding iS 
easily done. In addition to inhibiting estrus and ovulation, MGA 
increases weight gain in feedlot heifers. These characteristics make 
MGA an ideal candidate for use in a long-acting formulation to inhibit 
pregnancy in heifers managed under range or pasture conditions. . n 
Preliminary studies at the Upjohn Farm have identified that an injectl~y 
of MGA formulated with a slow release carrier (DEPO-MGA) can effectiV~ 
inhibit pregnancy and increase average daily gain during the first lO 
days after injection. The length of time that pregnancy was inhibited, 
was dependent on the dosage given. 

The objective of this study was to determine the optimal dose of 
DEPO-MGA for: 

a) suppression of estrus and pregnancy in pastured heifers. 
b) increased weight gain of heifers on high roughage diets. 
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PROCEDURES 

One hundred crossbred heifers were selected from a larger pool of 
heifers based on uniformity of weight, puberty and as being 
non-pregnant. They were vaccinated for vibriosis and leptospirosis, 
dewormed with Ivomec, and permanently identified with eartages and an 
ear tattoo. 

On 29 October 1986, the heifers were randomly alloted to one of 
five treatment groups (20 heifers per group) and injected with one of 
the following dosages of DEPO-MGA. 

1. No treatment (control). 
2. 0.5 ml DEPO-MGA (30 mg MGA). 
3. 1.0 ml DEPO-MGA (60 mg MGA). 
4. 1.5 ml DEPO-MGA (90 mg MGA). 
5. 2. 0 ml DEPO-NGA ( 120 mg MGA). 

The injections were given under the skin on the topside of the ear 
~sing an 18 guage x 1.5 inch needle. The direction of the needle 
~nsertion was from the tip toward the base of the ear. The DEPO-MGA was 
deposited near the base of the ear. There was very little difficulty in 
administering the product, once the technique was done a few times. 
However, it was necessary that the animal's head was securely restra ined 
during the injection. 

. On 5 November 1986, seven days following DEPO-MGA injection, 4 
~ntact bulls that had been previously examined for breeding soundness 
Were turned in with the heifers. The bulls remained with the heifers 
Until 29 April 1987, which was 180 days after the DEPO-MGA injections 
Were given. 

The heifers and bulls were grazed as one group on pastures of 
Primarily tall fescue until early December, then were moved to regrowth 
of an orchardgrass-clover hay field until late December. They were 
Pastured in a 80 acre timber lot and fed 4 to 6 large round bales of grass 
hay each day until late April when it \'laS determined that sufficient spring 
growth was ava ilable in the timber pasture and hay feeding was stopped. 

Individual heifer weights were recorded on the heifers at 0, 90 and 
l35 days following the DEPO-MGA injection. The weight gain test period 
Was for the first 135 da ys after the injection. The heifers were 
Palapted rectally at 60, 90, 135, 180 and 225 days post injec tion to 
determine pregnancy rate and approximate date of conception. 

RESULTS 

The amount of weight gained by the heifers during the first 135 
days after the DEPO-MGA injection is shown in Figure 1. 
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Weight Change for DEPO 
North Missouri Center 

eo 

50 

MGA Heifers 
1987 

LEGEND 

~ 1 36 day gain 

~•o 
Vl 

..0 
=-

0 rng 30 rng 60 rng 90 rng 1 20 rng 
Dosage of DEPO MGA 

20 Helfer11 / Group 

The difference in weight gains were not statistically significant (P > . 05), 
that is, the numerical difference observed was a chance occurance, and 
likely was not due to the DEPO-MGA treatment. The average daily gain 
for all heifers was .35 pounds per day, at this slow rate of gain, it is 
not surprising that the growth stimulating response seen in feedlot 
studies was not observed in this study. Research data generally 
indicates that in order to see a weight gain benefit from HGA, cattle 
should be gaining at least 1.5 pounds per day. 

Figure 2 shows the pregnancy rate of heifers at each of the 5 
palpation dates. The DEPO-MGA injections, regardless of dosage, had a 
highly significant (P <.01) effect on pregnancy rates at all palpation 
dates. The heifers that received no DEPO-MGA conceived early in the 
study, indicating tha t the heifers and bulls used in the study were 
fertile and capable of conception. The pregnancies in the heifers which 
received 30 or 60 mg of DEPO-MGA were delayed (P> .05) as compared to the 
control group from the start of the trial through the 135 day 
palpation. By 225 days after injection, the heifers given 30 or 60 mg 
of DEPO-MGA had conceived at essentially the same rate (P <.05) as the 
control heifers. The two groups 0f heifers given the higher dosages of 
DEPO-MGA, i.e. 90 and 120 mg, were effectively held open for 90 days, 
with few heifers escaping from the estrous suppression even after 180 
days of bull exposure. After 180 days of bull exposure, only 20% of the 
heifers in the 90 or 120 mg groups were pregnant. 
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The dosage of DEPO-MGA given affected the length of time the 

heifer s were anestrus and did not conceive. Possible a pplications of 

this product could include the following: 1) assurance that more 

heifers entering the feedlot would be nonpregnant, 2) the ability to 

graze steers and h e ifers together without the problems associated with 

riding, or 3) delaying pre gnancy until young heifers are large enough 

to avoid calving problems. 

DEPO-MGA for Pastured 
Cumulative Pregnancy 

North Missouri Center 

Heifers 
Rate 
1987 

100 LEGEND 

90 ~ 0 mg 

ao - .30 mg 

~ 60 mg 
70 

c: 
<::> 
c: so 
"" "' ct 

~0 

c: 

~ 90 mg 

CJ 120 mg 

"' ~ 40 

"' Q 

:'10 

20 

10 

0 

60 90 135 180 225 

Days from I nje c tion to Pa lpation 
20 H ei fer"' / Group - S t art Wt . 7 00 lb., . 

This study was one of 9 similar studies ccmducted throughout the 

United States in coopera tion with The Upjohn Comp~ny . DEPO-MGA is not 

c urrently available for pregnancy prevention . If FDA a pproval is given 

and marketing potential is established , it is like ly that DEPO-MGA may 

be a tool for cattlemen to reduce the number of pre gnant h e i fe rs 

ente ring the feedlot cha nne ls. 
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RESPONST OF FRESHLY WEANED CALVES TO DECOQUINATE 
FEEDING 

Jack Whittier and Gene Schmitz, Animal Sciences Department 
Jack Cooley and David McAtee, North Missouri Center-Spickard 

University of Missouri-Columbia 

ABSTRACT 

A 28-day trial was conducted using 112 freshly weaned calves from 
the research herd at the North Missouri Center near Spickard, Missouri· 
The calves were divided into 4 pens, 2 pens were fed a medicated supple
ment in a complete mixed diet to deliver 22.7 mg decoquinate pP.r 100 
pounds of body weight. The remaining 2 pens were fed the same diet 
without decoquinate . The addition of decoquinate increased weight gain 
0.2 lb per day during the first 28 days post-weaning. Feed intake and 
feed conversion were not affected by decoquinate addition. 

INTRODUCTION 

Decoquinate (DeccoxQY) has been utilized in cattle and poultry 
diets as a f~ed additive approved for the control of coccidiosis in 
cattle and poultry. Outbreaks of coccidiosis in feeder calves occur 
most frequently during periods of stress, such as weaning, transportation, 
a brupt diet changes, etc. The response to decoquinate has been somewhat 
variable and may be related to level of stress, management practices, or 
degree of coccidial infestation. Decoquinate has been shown to decrease 
coccidia oocyte levels in freshly weaned calves that have not undergone 
shipping stress or sale barn exposure. It may therefore be assumed that 
coccidia are present on the farm, and weaning may result in clinical or 
sub-clinical cases of coccidiosis. This trial was conducted to det ermine 
the response of freshly weaned calves to decoquinate feeding in t erms of 
feed intake, average daily gain, and feed eff i ciency . 

PROCEDURES 

On September 10, 1987, 112 calves were preconditioned for weaning by 
vaccination and deworming. They were returned to pasture with their dams 
until October 6, when they were weaned. Calves used (average 405 pounds) 
were then randomly allotted to one of four pens . The pens were assigned 

lj · ns 
to a die t, medicated wi th decoquinate or non-medicated with 2 r e p .catlO 

' i ed per diet type. The feeding trial was initiated on October 7, and cant nu 
28 days. Diets are shown in Table 1. Hay was fed at a constant rate 
across treatments and corn silage was fed a d libidum and matched to ~110£ 
dividual pen intake. Two-day weights were taken at the start and en 
the feeding trial. Total and average dialy gain were calculated on a~as 
individual animal basis, while dry ma tter intake and feed :gain ratio 
calcula t ed on a pen basis . 

1support of this trial provided by Rhone-Poulenc, I nc., Feed Additives 
Division, Atlanta, Georgia. 
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Table l. Daily dry matter intake and composition of diets fed to 
freshly weaned calves 

Corn silage, lbs 
Ground corn, lbs 
Soybean meal, lbs 
Orchardgrass hay, lbs 
D . a ecoqu1nate, mg 
Total intake, lbs 

Medicated 

6.75 
l. 70 

.90 
1.20 
94.4 

10.55 

Nonmedicated 

6.70 
l. 70 

.90 
l. 20 

10.50 

a 
Supplied from Deco lOX medicated antibiotic premix, manufactured by 
lnternational Nutrition, Inc., Omaha, Nebraska. 

RESULTS 

There was little sickness observed in any of the calves, regardless 
of diet fed. Animal gains and feed data are shown in Table 2. There 
Were no differences between treatments for starting and ending weights, 
dry matter intake, or feed:gain ratio. Total gain and average daily 
gain were increased for calves treated with decoquinate. The trial was 
Constrained by the availability of pen space, and the precision of the 
experimental design may have limited the ability to detect significant 
differences. 

Table 2. Weight change, intake , and feed conversion of freshly 
weaned calves consuming diets with or without decoquinate 

addition a 

Control Decoquinate Probability 
Mean Mea n Level ---

Start \>It. , lbs 411 401. .40 
End wt., lbs 474 469 . 72 
Total gain, lbs 63.0 68.0 .06 
A.vg daily gain, lbs 2.23 2.43 .06 
Daily dry matter 

intake, lbs 10.50 10.55 .70 
Feed:gain ratio, lbs 5.15 4.45 .19 

a 
Weight gains were collected ;md analyzed on a per animal basis, feed 
intake and feed conversions were analyzed on a per pe n basis. 
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Based on the results of this trial, addition of decoquinate to the 
diet of freshly weaned calves increased weight gain 0.2 pound when fed 
during the first 28 days following weaning. It appears that this 
management practice would be useful in reducing stress caused by coccidia 
infestation and in getting freshly weaned calves started on feed following 
weaning. 
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THE EFFECT OF VITA-CHARGE BOLUSES ON WEIGHT 
GAIN AND SIC~{ESS OF NEWLY ARRIVED STOCKER 
CATTLE 

Jack C. Whittier, Assistant Professor, UMC, 
Jack Cooley, Superintendent, David McAtee, 
Herdsman, North Missouri Research Center, 
Spickard, MO 
Bob Ruehlow, Jeff Koch, Bio-Zyme Enterprizes, 
Inc., St. Joseph, MO 

SU:t-1MARY 

VITA CHARGE is a concentrated rumen bolus containing AmaFerm, a fer 
mentation extract produced from a strain of enzyme producing fungi. The 
boluses also contain niacin, cobalt, vitamins A, D-3 and E, trace elements 
and dextrose. Weight gains and sickness of 45 yearling steers treated 
With a single VITA CHARGE bolus upon arrival and a second bolus 2 days 
later were compared to similar steers that received no boluses. There 
wa s no difference in weight gain response due to the VITA CHARGE bolus 
at any period, except for the peri od from day 14 to 27 when the control 
steers gained more than the VITA CHARGE steers. It is unlikely, 
however, that this difference could be attributed to the bolus. There 
Was little sickness observed in any steers during the trial, regardless 
of treatment. Based on the results of this study, treatment of healthy 
steers after shipping did not provide any increase in weight. Unless 
there is an increase in salable weight, or a decrease in sickness or 
death loss, widespread treatment of newly arrived stocker steers would 
have little a dvantage. 

INTRODUCTION 

Rumen additive products designed to enhance rumen fermentation and 
aid stressed animals in quickly adjusting to dietary or environmental 
change s have recently received much a ttention in the cattle industry. 
These produc ts have been refe rred to by various names including: 
Probiotics, rumen boosters, microbia l cultures. One such product, VITA 
CHARGE, is packaged in bolus form for ease of administration and 
handling. Each 28 gram VITA CrlliRGE bolus contains 2.8 grams of AmaFerm 
a fermentation extract produced from a strain of enzyme producing f ungi 
knowu as Aspergillus Flavus - Oryzae . In addition to the AmaFerm, each 
bolus also contains 2.0 grams of niacin, 45 mg cobalt, 135,000 I.U. 
Vitamin A, 51,000 I .U. Vitamin D-3, 160 I . U. Vitamin E, additional trace 
elements, and 20% dextrose. The boluse s are designed for stressed 
Cattle after shipping to assist in return to normal a ppeti t e, digestjon, 
and fluid intake. 

The objectives of this study were to determine if administering VJ1~ 
CHARGE rumen booster boluse s to a group of stocker steers at the time of 
arrival would significantly affect weight gain during the first 56 days 
after arrival and i f sickness or death loss of the steers is altered 
When compared to a non-treated group of steers. 
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PROCEDURES 

Eighty-nine c rossbred steers purcha sed from West Central Hissouri by 
the Univeristy of Missouri and transported 215 miles to the North 
Missouri Center (NMC) in mid-February 1988 were used in this trial. When 
steers were unloaded from the truck at NHC they were immediately weighed 
and worked through a chute. As the steers went through the chute, one
half of the ste ers were given one VITA CHARGE bolus, while the other one
half of the s t eers received no bolus so a s to serve as a control. Two 
clays after a rrival a t NNC the steers \-Tere aga in worked through the chute 
and reweighed, at this time, the steers that \-!ere given a VITA CHARGE 
bolus were given a second bolus, while the control steers were not 
bolused. Following the second weighing, the steers were placed in a 1 
pasture as one group and fed a d libitum grass hay and free-choice minera 
until the end of the 56 day receiving trial. The steers were again 
weighed on consecutive days at 2, 4, and 8 weeks after arriva l at NMC. 
Daily obse rva tion for sickness wa s done from the time of arriva l until 
completion of the study. 

RESULTS 

The average weight of the steers a t the time of arrival was 601 
pounds. The we ight changes of the steers at va rious time periods after 
arriva l are shovm in Ta ble 1. 

Table 1. Weight Change of Stocker Steers Given VITA CHARGE Rumen 
Boluses a t Arrival Compared to Non-bolused Control Steers 

Period Avera ge Daily Gain ProbabiUty 
(days) VI TA CHARGE CONTROL Level 

0 to 14 1. 73 ± .15* 1.46 ± .15 .21 
0 to 27 1.00 ± .09 1.08 ± .09 .61 
0 to 55 .39 ± .06 .36 ± .06 .74 

14 to 17 .23 ± .14 .66 ± .14 .03 
14 to 55 -.05 ± .07 -.01 ± .07 ,67 
27 to 55 -.19 ± .10 -.32 ± .10 .35 

*Mean ± standard error. 

The r e wa s no diff erence i n weight ga in response due to the VITA 
CHARGE bolus at any period e xcept f or the period from day 14 to 27 of 
the trial, dur ing which the control steers ga ined .43 pound per day 
greater than the steers receiving the bolus. The weight difference 
should not be a ttributed to VITA CHARGE bolus since the we ight changes 
during the othe r periods did not reflect such a trend. Weight gains 
during the first s eve ral days were not mea sured, the r e fore one can only 
specula t e t ha t the bolus ma y have increas ed weight gain during the d~y~ 
immedia t ely fo l l owing a rrival , t he most critica l period of newly a r n .vJ..ng 
cat t le . 
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There was very little sickness observed in the cattle during the 
trial. Previous research with similar products has generally shown 
that if cattle do experience sickness, the advantage of a rumen additive 
tends to be more pronounced. This advantage has been related to allowing 
cattle to adapt to the new environment more quickly and overcome the 
stresses associated with arrival. 

This study shows that stocker steers rece1v1ng VITA CHARGE boluses, 
after shipping, exhibited a numeric difference in weight gain at 0 to 
14 days, but this difference was not significant. It should be noted 
that the results of this trial may have differed if the nutrition 
program had provided for positive weight gains throughout the trial. 
For a post-shipment treatment to be advantageous, there must be an 
increase in salable weight, and/or a decreas e in sickness or death loss. 
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COMPARISON OF STEER-OlD (~) AND RALGRO(~) IMPLANTS 
FOR YEARLING STEERS ON SUMMER PASTURES! 

2 3 3 3 Homer B. Sewell , Don Mobley , Charles Rosenkrans , and Mark Stewart 

ABSTRACT 

An initial implant of Steer-oid was compared to an initial implant 
of Ralgro for yearling steers grazing summer pastures on three farms for 
159, 177 and 180 days. Steers implanted with Steer-oid gained 14% faster 
(P <.001) compared to those implanted with Ralgro on one farm, averaging 
1.4 vs 1.23 lb per head daily in 180 days and 5.4% faster (1.89 vs 1.79 
lb daily) in 177 days on another farm. However, steers implanted with 
Ralgro gained 4.0% faster than those receiving Steer-oid on the third 
farm (1.13 vs 1.09 lb daily). A second implant of Ralgro at 82 days was 
one of the treatments in the 180-day trial. An initial Steer-oid implant 
was equivalent to an initial Ralgro implant plus a second Ralgro implant 
at 82 day in increasing gain (P< .001) over a single, initial implant of 
Ralgro. Average daily gains were 1.4, 1.4 and 1.23 lb per head daily for 
Steer-oid, reimplant of Ralgro and Ralgro, respectively. Steer-oid or a 
reimplant of Ralgro added 31 lb to the total gain of steers in this 
180-day trial. 

INTRODUCTION 

The summer grazing period for ca ttle backgrounded in Missouri often 
lasts from 150 to 180 days. Ralgro is the growth promoting implant used 
in many of these herds. Previous studies have indicated that Ralgro 
implants are effective for around 100 days. A reimplant of Ralgro at 80 
to 100 days has increased total gain compared to one initial implant in 
grazing periods of 150 to 180 days in trials at the University of Missouri 
and other experiment stations. 

Steer-oid is a growth promoting implant f or steers. Each dose 
contains 200 mg of progesterone and 20 mg of estradiol benzoa te. There 
is a need to determine how Steer-oid implants compare with other growth 
promoting implants in periods exceeding 150 days. These trials were 
designed to compared Ralgro and Steer-oid implants for yearling steers 
grazed from 160 to 180 days 

PROCEDURE 

A single, initial implant of Steer-oid was compared with a singl~' 
initial implant of Ralgro for yea rling steers grazed on three Missour 
farms for 177, 159, and 180 days. A r e implant of Ralgro after 82 days 
was compared with an initial implant of Ralgro and an initial implant 

1support of thi s trial provided by Boehringe r I ngelheim Anima l Health, 
2Inc., St. Joseph, Missouri. 
3Professor, Animal Science. 
Area Extension Livestock Specialists. 
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of Steer-oid on the Vogler Farm where cattle were grazed 180 days. 
Yearling steers with beginning average weights of 470 to 660 lbs were 
allotted by gate cut to implant treatments, ear tagged, vaccinated for 
blackleg, and implanted when they were placed on pasture. Cattle were 
individually weighed once at the beginning and end of the trials except 
for the cattle implanted with Ralgro in the Vogler herd. These cattle 
were weighed again when a reimplant of Ralgro was given after 82 days 
to one-half of those initially implanted with Ralgro. Cattle in the 
Threlkeld herd in Monroe County were Angus with a few Angus-Hereford 
crosses. The Cook cattle in Moniteau County were crosses of British, 
Continental and Brahman breeds. The Vogler herd in Atchison County had 
some straight Herefords with the remainder largely Hereford or Angus with 
some Brahman breeding . All herds had received some grain or corn silage 
in the winter period. Cattle in the Vogler herd averaged 1.7 lb daily 
gain for 157 days on a winter ration of 3 lb corn grain, 1 lb SBM and 
corn silage ad libitum. The Threlkeld herd was wintered on corn silage, 
hay and supplement. Cook's cattle were fed hay and concentrates . Cattle 
Within a herd were grazed together throughout the trial. The Vogler 
herd grazed mixed pastures of brome, red clover, alfalfa and fescue with 
no supplementation except free-choice minerals. The Cook cattle were fed 
6 to 7 lbs of concentrate per head daily while grazing fescue pastures. 
No supplemental feeds except minerals was given to steers in the Threlkeld 
herd on fescue pastures with little legume. 

Each herd was analyzed individually testing treatment means 
difference using Fisher's Least Significant Difference (LSD). 

RESULTS 

Steers implanted with Steer-oid on the Cook farm gained 0.10 lb 
(5.4%) more per head daily over 177 days compared to those implanted with 
Ralgro (Table 1). There was no significant difference in the average 
gain per head of 334 vs 317 lb. On the Vogler farm, steers implanted 
initially with Steer-oid gained 13.9% faster (P< .001) than those re
ceiving one initial implant of Ralgro (Table 1). Steers implanted with 
Steer-oid gained 31 lbs more per head (253 vs 222 lb) in 180 days. In 
contrast, steers implanted with Ralgro in the Threlkeld herd gained 4% 
faster (1.13 vs 1.09 lb daily) for 159 days vs those given Steer-oid. 
However, the difference in weight gain (180 vs 173 lb) was not significant. 

In the Vogler herd, one and two implants of Ralgro were compared 
With one initial implant of Steer-oid (Table 2). One-half of the st eers 
in-itially implanted with Ralgro were reimplacted with Ralgro a fter 82 
days. A single implant of Steer-old gave a similar response in total 
gain to two implants of Ralgro for 180 days (253 vs 252 lb, respectively). 

Average daily gains were lower for the Threlkeld and Vogler herds 
than are often gotten on cattle grazing good quality pastures in 
Missouri. Cattle in all three herds had been wintered with either hay or 
corn silage plus grain. All cattle were medium or above in fleshing when 
they were started on experiment which likely reduced their performance on 
Pasture compared to cattle in thinner condition in the spring. It is 
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generally accepted that the response from 
ave rage daily gains drop below one pound. 
may have had limited response to implants 
daily gains. There was a drougth in July 
and there was little legume in the fescue 
this period. 

implants is minimal when 
Cattle in the Threlkeld herd 

because of their low average 
through September in this area 
pastures they grazed during 

The reason fo r Steer-oid glVlng more response vs Ralgro in the 
Vogler compared to the Cook herd is not evident. It may be tha t a 
greater variability in initial weight and genotype in the Cook herd 
interfered with the experimental treatment. Calves in the Cook herd had 
been purchased as 200 to 250-lb calves in small lots from various sale 
barns. Cattle in the Vogler herd were purchased from one Western Ranch. 

It appears from these data that Steer-oid may be active over a 
longer period than Ralgro. In the two trials where daily gains were 
averaging from 1.23 to 1.89 lb daily, a single implant of Steer-oid gave 
greater total weight gains than a single implant of Ralgro. A single, 
initial implant of Steer-oid was equivalent to a reimplant of Ralgro at 
82 days in the 180-day trial at Vogler's. 
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Table 1. One Steer-oid vs One Ralgro Implant for Yearling Steers on 
Summer Pastures 

No. No. Initial Final Total ADG Steer-Oid ~ Ral~ro 
Implant Head Days wt,lb wt,lb gain,lb lb gain,lb ADG,lb % 

Stan Cook Herd, California -- (April 10 to October 5) 

Ralgro 34 177 484 801 317 1. 79 
Steer-oid .35 177 470 804 334 1.89 17 .10 

Curt Vogler, Rock Port -- April 17 to October 14) 

Ralgro 67 180 658 880 222a a 
l.23b 

Steer-oid 67 180 642 895 253b 1.40 31 .17 

Charles Threlkeld, Paris -- (May 6 to October 12) 

Ralgro 20 159 551 731 180 1.13 
Steer-oid 20 159 578 751 173 l. 09 -7 -.04 

a,b 
Means without a common superscript differ (P <.001). 

Table 2. One Steer-oid vs One or Two Ralgro Implants 
for Yearling Steers on Summer Pastures 

Curt Vogler, Rock Port 
Initial Implants -- April 17 
2nd Ralgro July 8 82 days 
F!nal Weight October 14 -- 180 days 

5.4 

14.0 

-4.0 

No. Initial Final Total ADG Difference ~ ~ Ral~ro 
Implant Head wt,lb wt,lb gain,lb lb Gain,lb ADG,lb ~ 

1-Ralgro 222a a 
67 658 880 1.2\ 

2-Ralgro 63 656 908 252b 1.40b 30 .19 13.51 
Steer-oid 67 642 895 253b 1.40 31 .19 13.96 

a,b 
Means without a common superscript differ (P <.001). 
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ROTATIONAL GRAZING OF WARM SEASON GRASS 

Ken Turner, John Paterson, Jim Forwood, Monty 
Kerley and Janice Bowman 1 

ABSTRACT 

The objectives of this research were to de termine changes in 
voluntary intake and digestibility of different forages by 24 steers 
grazing either: 1) Kentucky 31 tall fescue (high in endophyte fungus ); 
2) Missouri-96 (low in endophyte fungus); 3) Missouri-96 interseeded 
with red clover or 4) M0-96 + red clover during spring and late summer 
and big bluestem during midsummer. The experiment started the first 
week of May and ended during the middle of September. Forage intake 
and digestibility were determined during late May, June and August. 

Forage intake. Voluntary intakes were lowest for steers grazing 
KY -31 and highest (P<.05) for steers grazing M0-96 + red clover in 
spring and late summer and big bluestem during midsummer. During 
August s teers grazing KY -31 consumed 13 lbs of forage/day compared 
with 17 lbs/day for steers grazing big bluestem. 

Forage digestibility . Digestibility of the cool-season grasses were 
similar (P>.1 0) during the summer. For the June period, the average 
digestibility of the cool-season species was approximately 57.5% 
compared with 66% for the big bluestem (P<.05). 

Steer gains . Total gains were highest (P<.05) for steers grazing 
M0-96 + red clover and big bluestem (281 lbs) and lowest for steers 
grazing KY -31 (137 lbs). 

INTRODUCTION 

The general objectives of our research program are to develop 
strategies for maintaining forage intake and digestibility at the hi ghest 
possible level from sp ring through late summer. If intakes above 
maintenance requirements can be increased 20%, then this should 
result in a 45% improvement in daily gain. Cool-season grasses 
generally decline in forage quality during midsummer and do not 
support desired rates of steer gain. Figure 1 depicts the changes in 
forage quality for tall fescue and also shows the opportunity for the 
utilization of warm-season grasses to complement the decline in cool-
season grass quality. The objectives of this experiment were to 
determine if additional steergain could be achieved from a rotation al 
grazing system (tall fescue and big bluestem) compared with grazing 
either high or low endophyte-infected tall fescue pastures . A second 
objective was to determine if differences in gain were due to 
differenc es in forage intake and di gestibility. 

1 Ken Turner is a PhD candidate, John Paterson and Jim Forwood 
are Associate Professors , Monty Kerley is an Assistant Professor and Jan 
Bowman is a Research Specialist. 
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Figure 1 
Matching forage quality with the needs of 

the yearling steer (cool-season and 
warm-season grass) 

Cool season grass 

Adequate 

Winter 

Animal 
Requirements 

(NRC) 
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Season 
PROCEDURES 

grass 

Fall 

Twenty-four yearling steers were assigned to one of four grazing 
treatments: 1) high endophyte KY -31 tall fescue; 2) low endophyte M0-
96 tall fescue; 3) low endophyte M0-96 interseeded with red clover or 4) 
early summer and late summer grazing of M0-96 + red clover and 
midsummer grazing of big bluestem. Steers assigned to System 4 grazed 
M0-96 + red clover until the first week of June. Grazing of big bluestcm 
continued until the last two weeks of August. 

Estimates of forage digestibility were determined by using 
esophageal fistulated steers to collect estrusa samples. Esphageal 
extrusa samples were analyzed for organic matter digestibility by an 111 

vitro procedure. Chromic oxide was dosed daily to determine fecal 
output. Knowing both forage digestibility and fecal output, fora ge 
intakes were then calculated. Intake and digestibility of the forage s 
were determined during May, June and August. Steers were wei ghed 
monthly during the experiment. 

RESULTS 

Figure 2 shows changes in voluntary organic matter intake 
during the summer. During August, intake was lowest (P<.05) for the 
KY -3 1 forage system, intermediate for the two low endophyte M0-96 
systems and hi ghest for th e rotational grazing sys tem. Steers grazing 
big bluestem were consuming approximately 17 lbs of forage org anic 
matter per day compared with 13 lb s for steers grazing KY -3 1; a 30% 
increase. Steers grazing the M0-9 6 treatments were cons umin g 
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approximately 12% more forage than steers grazing KY -31. 
Figure 2. Comparisons of Forage Intake by Steers 
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Figure 3 shows changes in organic matter digestibility of the 
forage extrusa. Although differences were minimal, digestibility of 
KY -31 was somewhat lower during June and August than the M0-96 
treatments. However, by rotating steers to the big bluestem pastures, 
forage digestibility was higher (P< .05) during June (66%) compared 
with the other three forage treatments (avg of 57%). By late August, 
these differences were again minimized. Average digestibilities across 
forage systems were 54%. 

Figure 3. Comparisons of Forage Organic Matter Digestibility by 
Steers Grazing Different Pastures 

~ 0 . 
0) 

D "0 60 KY-31 
D M0-96 :E EJ M096 + clover 0 • Bluestem 

(1) 
0) 

50 m 
:r.... 
0 

LL 

May June August 

28 



Figure 4 presents the differences in weight gains for the entire 
grazing experiment. Steers grazing KY -31 gained 137 lbs/head 
compared with 281 lbs/head for steers grazing the rotational system; a 
100% improvement. These results also demonstrate the value of the low 
endophyte M0-96. Total gains increased by 61 lbs/head when steers 
grazed M0-96 and were further increased an additional 57 lbs when 
pastures were interseeded with red clover. 

Our objectives of this research were to develop methods which 
maximize forage intake and digestibility for steers on a summer 
backgrounding program. Grazing low endophyte tall fescue increased 
total gains over the high endophyte KY -31. Gains weie further 
increased when steers were rotated to big bluestem pastures from early 
June until September. The reasons for increased performance were 
primarily due to increased forage intake and to a lesser extent, 
increased forage digestibility. It appears that complementary grazing 
of tall fescue and big bluestem grasses maintained forage intake and 
gain throughout the grazing season and resulted in greater gains than 
for steers grazing KY -31 . In addition, grazing the low endophyte 
variety, M0-96 (with or without red clover) also resulted in significant 
improvements m animal performance. 

Figure 4. Average Gain I Steer Due to Forage System 
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INFLUENCE OF ENERGY SUPPLEMENTS ON TALL 
FESCUE UTIUZATION 

John Paterson, Scott Hannah, Todd Rhodes 
and Monty Kerley 1 

Summary 

The objectives of these two trials were to determine how energy 
supplementation influenced forage intake and digestibility and hours 
spent grazing by yearling cattle. The first experiment, conducted during 
early July compared ground and pcllctcd corn to whole corn. The second 
experiment, conducted in late August compared ground and pcllctcd corn 
to corn gluten feed. In both experiments, supplements were fed at a rate 
approximately equal to I% of the animal's body weight. 

Experiment 1: The whole corn supplement caused cattle to 
consume less (P<.05) forage than the nonsupplcmentcd cattle (9.8 vs 12.1 
lbs/day) while the ground corn supplement effect was not as great (11.4 
lbs/day). Total intakes however, were greater for supplemented cattle . 
Forage digestibility was reduced an average of 18% with supplementation 
(negative associative effect) and total diet digcstibilitics were not improved 
with supplementation. Digestibility of starch from the ground-pcllcted 
com was determined to be 92% compared with 67% for the whole corn. 

Experiment 2: Supplementation reduced forage intake 
approximately two pounds (14 vs 12 lb/day) but total intakes were greater 
for supplemented steers (18 vs 14 lbs/day). Forage digestibility was 
reduced 19% with corn supplementation, however, corn gluten feed did not 
reduce forage digestibility. Total diet digcstibilitics were greater when 
supplements were given (54% vs 48%). 

Conclusions: Results of these two trials suggest there was better 
utilization of corn when it was processed compared to feeding whole corn . 
It would appear that there is not adequate mastication of the whole corn. 
Supplementing corn at 1% of the animal's body weight reduced forage 
digestibility but not when com gluten feed was the supplement. This 
difference may be due to maintenance of greater fiber digesting activity 
in the rumen by bacteria when a rapidly digestible fiber supplement 
(corn gluten) is fed compared with feeding a rapidly digestible starch 
supplement (corn grain) . 

1 John Paterson is Associate Professor, Scott Hannah and Todd Rhodes 
arc PhD candidates and Monty Kerley Is Assistant Professor. 
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Introduction 

The objectives of a forage-livestock program should be to match 
forage quality with nutrient needs of the animal. Because most pastures 
utilized in Missouri are cool-season grasses (tall fescue, orchardgrass, 
smooth brome), forage quality is excellent during the spring and early 
summer, poor during mid-summer and adequate during fall regrowth (see 
figure 1). 

To overcome forage quality limitations during midsummer and meet 
the requirements of yearling cattle, producers often provide energy 
supplements to maintain gains at desired levels. We conducted two 
experiments with grazing yearling cattle to evaluate the influence of corn 
processing (grinding and pelleting vs whole corn) and level of starch in 
the supplement (corn gluten feed, low in starch vs ground and pelleted 
corn, high in starch) on forage intake and digestibility. These 
experiments were conducted between July and late August 

Figure 1 

Matching forage quality with the needs of 
the yearling steer (cool-season grass 

and energy supplement) 

Cool season grass 

Winter 

Energy 

Animal 
Requirements 

(NRC) 

Spring Summer 
Season 

Materials 

Fall 

Experiment 1: Eighteen yearlings (12 steers and six heifers) grazing 
Kenhy tall fescue which was determined to be tow in endophyte fungus 
were assigned to one of three treatments: 1) no supplement; 2) 6 lbs of 
ground and pelleted com or 3) 6 lbs of whole com. The amount of 
supplement provided daily was equal to approximately I% of body weight. 
The primary interest was to determine how form of corn grain 
supplementation influenced forage intake and digestibility . Animals were 
fed supplements once daily in the morning. The experiment was 
conducted during the last week of June and the first two weeks of July. A 
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secondary interest was to determine how supplementation innuenced the 
number of hours animals spent grazing. To accomplish this, we placed 
grazing clocks on the animals' necks for a seven day period during the 
experiment. The clock (vibration recorder) was activated when the animal 
lowered its head to graze and deactivated when the head was raised. 

Experiment 2: Fifteen yearling steers (avg weight of 640 lbs) grazing 
high-endophyte infected tall fescue were assigned to one of three 
treatments: 1) no supplement; 2) 6 lbs of ground and pelleted com or 3) 6 
lbs of dry corn gluten feed. The amount of supplement offered daily was 
approximately equal to 1% of body weight. This experiment was conducted 
during the last three weeks of August. Our hypothesis was that 
supplementation with a rapidly digestible source of fiber (corn gluten) 
should not have as great of a negative innuence on forage digestion as 
corn grain which is high in starch. 

Results 

Experiment 1; The results of this experiment are presented in table 1. 
Forage intake was reduced (P<.05) with whole shell corn supplementation 
but not with ground-pelleted corn supplementation. The reduction in 
forage intake was approximately 19% with the whole corn supplement. 
However, when total intakes were compared, supplemented animals 
consumed more dietary organic matter than nonsupplemented animals. 

Forage digestibility was significantly reduced by both forms of corn 
supplementation. Although not significant, it appeared that there was a 
slightly greater depression when ground-pelleted corn was fed (-21 %) 
compared with whole corn (-15%). Interestingly, total diet digestibilitics 
were not improved by supplementation. The reason for lower utilization 
of the whole corn compared with the ground-pelleted corn is probably due 
to incomplete chewing (during both consumption and rumination) and a 
faster removal from the rumen. In addition, it was determined that the 
digestibility of the starch in the ground-pelleted corn was approximately 
92% compared with 67% for the whole corn. 

The amount of time spent grazing was approximately 1.6 hours less 
when animals were supplemented ( 11.6 hours vs avg of I 0 hours for 
supplemented animals). A slightly greater numerical depression was 
measured for the whole corn supplement compared with the ground
pelleted corn supplement (9.9 hours vs 10.2 hours). 

Experiment 2: The results of this experiment are presented in table 2. 
The hypothesis was that supplementing with a highly digestible source of 
fiber (corn gluten feed) should not depress the utilization of forage as 
much as supplementing with a highly digestible source of starch (corn 
grain). Although supplementation numerically reduced forage intake an 
average of 17%, differences were statistically not significant. Total diet 
intakes were greater for supplemented animals (avg of 17.7 lbs) compared 
with nonsupplemented animals (14.1 lbs). 

Supplementing with ground-pelleted corn again reduced forage 
digestibility. In this experiment digestibility was reduced by 19% and this 
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agrees with a 21% reduction in the first experiment. However, corn gluten 
feed supplementation did not reduce (P>.10) the digestibility of the forage 
(46.9% vs 48% for corn gluten feed supplemented and nonsupplemented 
animals, respectively). Total diet digestibilities were greater for 
supplemented animals compared with nonsupplemented animals, with no 
differences measured between supplements. 

The number of hours spent grazing were less for supplemented 
animals compared with nonsupplemented animals (avg of 5 hours vs 7.8 
hours). What is interesting about this data is that even though grazing 
times were less for the supplemented animals compared with the 
nonsupplemented animals, forage intakes were similar. This indicates that 
supplemented animals must be more aggressive in consuming forage 
compared with the nonsupplemented animals. 

The results of these two trials suggested that: 
1. Processing of com improved its utilization . This was due to a much 

higher starch digestibility in processed corn than whole corn. 
2. The digestibility of corn gluten feed was equivalent to ground

pelleted corn. 
3. Forage digestibility was reduced by corn supplementation but not 

by corn gluten feed supplementation. 
4. Supplementation reduced grazing times, but did not appear to 

consistently reduce forage intake. 

TABLE 1 
THE EFFECfS OF GROUND AND PELLETED CORN VS 
WHOLE CORN SUPPLEMENTATION ON FORAGE INTAKE 
AND DIGESTIBILITY AND HOURS SPENT GRAZING BY 

YEARLING CATTLE (JULY) 

No 61b 6 lbs 
Item supplement ground ~om whole com 
Avg. wt., lb 660 656 680 

Intake, lbs/day 
Forage 12.1 a 11.4a 9.8b 

Forage + corn 12.1 a 16.7b 15.1 b 

Forage 53.la 
Digestibility, % 

42.2b 45.ob 
%change -21 -15 

Forage+ com 53.1 56.1 52.7 
Com starch 92.4 66.6 

Hours spent grazing 
11 .6c 10.2cd 9.9d 

a,b Values within a row with unlike superscripts differ 
(P<.05). 

c,d Values within a row with unlike superscripts differ 
(P<.10). 
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TABLE2 
THE EFFECfS OF GROUND AND PELLETED CORN 

VS DRY CORN GLUTEN FEED SUPPLEMENTATION ON FORAGE 
INTAKE AND DIGESTIBILITY AND HOURS SPENT GRAZING BY 

YEARLING STEERS (AUGUST) 

Item 
Avg wt. , lb 

Forage 
Forage + 

supplement 

Forage 
% change 

Forage + 
supplement 

No 
supplement 
640 

14.1 

14. P 

48.oa 

48.oa 

6lbs 
ground com 
642 

Intake, lbs/day 
11.1 

17.6b 
Digestibility, % 

38.8b 
-19 

54.7b 

7.8a 
Hours spent grazing 

4.2b 

6lbs 
com gluten 

640 

12.1 

46.9a 
-2 

a,b Values within a row with unlike superscripts differ (P<.05). 
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EFFECT OF EMBARK ON PASTURE QUALITY 
NORTH HI SSOURI RESEARCH CENTER -- 1986 & 1987 

Dale G. Wat3on1 , Geor ge M~Collum2 , Jack ~itt ier3 , 
John Massey , Jack Cooley , David McAtee 

SUMHARY 

Steers grazing Embark (PGR) treated pas tures gained 62 lb per h ead 
in 1986 and 86 lb per head in 1987 more over a 168 day grazing sea son 
tha n steers grazing non-trea t e d pas ture . The combinat i on of higher than 
n ormal. body t e mperature s, low weight gains a nd a v e r age maximum air 
t e mpera tures above 80 °F were an i ndication tha t h eat stess occurred. 
Rec t al temperatures were recorded a nd a v eraged 105 .03°F a nd 104.73°F for 
the Embark steers and control steers, r espec t i vely, on July 24, 1987. 
Average 28 day gains fo r the Embark group was 1 .08 lb and 0.74 lb per 
hea d p e r day for 1986 a nd 1987, respectively, when the average 28 day 
a ir temperature preceding the weigh period was a b ov e 80 ° F . Th e average 
daily gain for the control group was 0. 37 lb a nd 0.15 lb for this same 
time frame . Rectal t emperature s were averaging a bove 104 ° F on the s e same 
weigh d a tes. Steers grazing highly e ndophyte i n fected fescu e pas tures 
throughout the summer months experienced excessive heat stre ss. 

INTRODUCTION 

Embark, a plant growt h regula tor (PGR) u sed to suppress ste m a nd 
seedhead growth in tall fesc u e was evaluated in graz ing trials at t h e 
University of Missouri North Missouri Research Center, Spickard, Miss ou ri 
in 1986 and 1987. Two a djoining fescue pa sture s containing a pproxima t ely 
5.3 acres each were utilized in this d emonstration. Th e major objective 
of this project was to measu re economic benefi ts gain e d from trea t i ng 
tall fescue with PGR. 

Considerations were the cost of the PGR a nd its appl ica ti on 
compared to the cost of clipping the untre 2 ted area . Fertilizer 
applica tion was identical for each field . Samples of fescu e were 
collected and a n a lyzed for the presence of endophyte f ungus. 

~Region I Animal Science Specialf~t , Milan , MO 

3Region I Agricul t u re Economics Specialist, Trenton, MO 

4Departme nt of Anima l Sciences, University of rijssouri-CoJumbia, HO 
5Superintendent, North Missouri Center , Spickard, ~10 
Senior Research Lab Assista nt, Nor th Missouri CentPr , Spicka rd, MO 
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RESULTS 

A tall fescue pasture containing approximately ten and six-tenths 
acres was equally divided and used in this demonstration study. The 
same pastures were used in 1986 and 1987. For comparative demonstration 
purposes the pasture treatments were reversed for the 1987 trial compared 
to the 1986 tria] . . 

One-hundred and fifty-six pounds of Nitrogen per acre was applied on 
April 2, 1986. Fertilizer application of 60 lb Nitrogen, 40 lb Phosphate, 
and 40 lb Potassium per acre was made on April 8, 1987. One pint of 
Embark was applied in approximately thirty gallons. One-half pint of 
X-77 surfactant was added per one l1undred gallons of water and Embark 
mix prior to a pplication. 

Mineral supplement containing equal parts of dicalcium phosphate, 
trace mineral salt, and stock salt was provided free-choice to each 
group of steers. Water was available at all times utilizing a stock 
tank placed in the pasture division fence. 

Pasture observation throughout the grazing seasons indicate d 
approximately a ninety-eight percent stem and seedhead control in the 
Embark treated areas. The stem and seedheads of the non-treated pasture: 
were clipped. April through September rainfall was above normal for 198 

and 1987 compared to the twenty-nine year average of 25.94 inches. In 
1986 the precipitation was 36.85 inches a nd 31.31 inches fo r 1987. The 
additional rainfall supplied a mple moisture for vegetative growth 
throughout the summer months. 

Cattle Observations 

Twelve crossbred steers (6/pasture) were used in the 1986 and 198? 
demonstrations and were fed a ration of predominately grass hay and a 
free-choice mineral mix prior to the sta rt of the s e grazing trials. 5 
The average starting weight of the steers in 1986 was 540 pounds and 5? 
pounds in 1987. 

All groups of cattle exhibited extreme heat stress throughout theop, 
summer months, especially when the average air tempera ture exceeded 80 
Body temperatures were recorded immediately post weighing on Heigh dateS 
starting with the 84 day weight on July 24, 1987. The a verage rectal 
temperature on July 24 was 105.0° F for the cattle grazing the Embark 
pastur e and 104.7 °F for the control group. Th e steers grazing the 12 
Emba rk pasture maintained a slightly highe r body t e mperatur e for the 1 ne 
da y weigh period. The average body temperatures were near normal for t 

six weekly recordings for all t empe ratures af t e r the 133 day period on 
Se ptembe r 11, 1987. 

Samples of fescue were collected for e ndophyte f ungus evaluation· 
Te n sample s were collected f rom each pa sture. Both pasture s indicated 
9 0% inf e c tion r a t es for the e ndophyt e f ungus. 
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Steers grazing the Embark treated pastures exceeded the 168 day 
gain of the non-treated pasture in both 1986 and 1987. An additional 
62.34 lb per head was observed in 1986 and 85.68 lb per head in 1987. 
Table 1 indicates 28 day ADG and accumulative ADG for the grazing 
seasons. 

The steers were 
day grazing trials. 
was $8.83 per steer. 
168 day grazing trial 
respectively ($8.83 
10.31 cents). 

sold individually at the close of each of the 168 
The additional cost for the Embark treated pastures 

The cost of the additional gain for the entire 
in 1986 and 1987 was 14.16 cents and 10.31 cents, 
62.34 lb = 14.16 cents and $8.83 : 85.68 lb = 
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TABLE 1. ADG OF STEERS GRAZI NG EHBARK TREATED OR NON-TREATED PASTURES 
DUR ING 1986 & 1987 

TREATED PASTURE NON-TREATED PASTURE 
--- - ------

_l?a~s o n _'!'__~s t 1986 198 7 1986 

0 - 28 2.68 2 .78 3 . 90 

0 - 56 2 . 33 2 . 43 2. 03 
29 - 56 l. 97 2 . 08 0. 15 

0 - 84 2 . 33 2 . 25 1. 64 
57 - fV1 2. 33 1 . 8 7+ 0. 87 

0 - 1 12 2 . 13 l. 8 7 1. 52 
85 - 11 2 1 . 55 0 . 711 * I. I 5 

0 - 1L10 2.02 I. h6 l. 49 
113 - u .o I. 58 o . s o* l. 35 

0 - 168 I. 65 I. 70 l. 28 
141 - 168 l 0 . 23 ] 1. 90* 0 . 23 

+ P( . 10 
1< p < . 05 

TABLE 2 . CUMULATIVE GAI N BY PASTURE (SIX STEERS EACH ) 

(f) 
0 
%: 
: :J 
0 
(\_ 

-- - ----- ------ -- ---- -- - --- - -- ------· -------· . ----~ ---· - ---- - - -·· ·· - ----- ---- ------ --------- --- - ----- -~--

C UMULATIVE GA IN 
MAY - OCTOBER 1 9 87 

2000 T--- ·--- ·---· - - --------------. -- - -- - --- ---- - -- -- ----- - - -

1800 

1600 

140 0 

1200 

10 00 . 

8 00 

600 

~00 ~' 0·--JL 
400 

M AY 29 J ULY 1 4 SE IYJ 15 

J UNE 26 AUG 2 1 OCT 1 6 
DATE 
1987 
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L EGEND 

EJ!.£] TREA TED 

- CON TROL 

~ DIFFERENCE 

1987 -
2. 10 

1. 23 
0.37 

1. 23 
1. 23+ 

0. 96* 
o . 15 

1. 03 * 
1. 29 

}.15 
1. 75* 



TABl,E 3. AVERAGE BODY TEMPERATURE FOR SIX STEERS 

EMBARK CONTROL DIFFERENCE 

Day 84 
07/24/87 105.03°F 104 . 73°F 0.30 

Day 112 
08/21/87 104.03°F 103.34°F 0.66 

Day 133 
09/11/87 102.9°F 102.9°F 0.00 

Day 140 
09/18/88 l02.0°F 103.1°F - 1.10 

Day 14 7 
09/25/87 102.6°F 102.3°F 0.30 

Day 154 
10/02/87 101.6°F 101.85°F - 0.25 

Day 161 
10/09/87 102.2°F 102. r F - 0.05 

Day 168 
10/16/87 101.95°F 102.J°F - 0.35 

* p < .05 

** p < .01 

TABLE 4. SALE HEIGHT , SHRINK, AND TOTAL VALUE 

OFF TEST SALE HT SHRINK TOTAL VALUE 
HT RECEIVED --- -

EMBARK STEERS 
1986 818 779 4.74% $4 70.99 

1987 860 819 4.99% $539 . 61 

CONTROL STEERS -
1986 754 717 4.8 2% $44 2 .08 

1987 77 5 745 3 .10% $507.31 
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YEAR-ROUND FORAGE SYSTEMS FOR BEEF CATTU~ , ECONmiTC 
EVALUATION OF CO\v-CA LF PRODUCTION 

C. Tucker, R. Morrow, V. Jacobs and J. Gerrish 

SUMMARY 

An economical evaluation of cow-calf production on 
bromegrass-red clover, orchardgrass-red clover and nitrogen 
fertilized tall fescue forage systems was performed. The bromegrass
red clover and orchardgrass-red clover systems would recover their 
production costs under 1987-88 market prices. The tall fescue system 
could not recover its cost because of nitrosen fertilization and 
endophyte infection. The nitrogen increased forage cost per acre, while 
the endophyte reduced percent calf crop and weaning weights. 

INTRODUCTION 

Research at the Forage Systems Research Center has been 
aimed at forage systems analyses. From 1982 to 1985 the 
research has involved cow-calf production on forages differing 
in quality. There have been several papers on the performance 
of calves on these forage systems in previous beef reports. 
Systems researct1 should be evaluated as to economical 
feasibility for a producer. The objective of this article is 
to report the economical evaluation of three forage systems 
djffering in quality. 

PROCEDURES 

Spring calving Hereford cows (120/yr) were wintered on tall 
fescue-red clover pasture regrowth and hay and then placed on one of 
three forage systems in the summer. The forage systems were smooth 
bromegrass-red clover (B-RC), Hallmark orchardgrass-red clover (0-RC) 
and tall fescue with nitrogen fertilization (F-N). The winter 
treatments were grain and no grain supplement. The supplement was 
3.2 lb/hd/d of ground corn and soybean meal at a ratio of 85:15. 
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The B-RC and 0-RC pastures were interseeded with red 
clover in February of each year (4 lb/acre). Nitrogen, as 
ammonium nitrate, was applied to the F-N pastures each year 
at 60 lb/acre in March and 40 lb/acre in August. 

Tall fescue pastures were sampled for endophytic fungus. 
The percentage of endophyte-infected plants in replicates I, 
II and III were 77, 18 and 23 percent, respectively. 
Replicates II and III were combined and referred to as low 
and replicate I as highly infected. 

Establishment costs of the summer forages were determined 
based on a stand life of 10 years at 11% interest. The winter 
pastures establishment costs were based on a infinite life 
stand. Variable forage cost included interseeding 
of clover ($6.40/acre), phosphorus and potassium fertilization 
($22.20/acre), and nitrogen fertilization ($30.00/acre). The 
cost of hay production was also part of the variable cost. 
Prices for calves at weaning were based on a four year 
average (1982-1985). Weaning weights were adjusted to 
reflect percent calf crop and death loss (5%). The prices were 
calculated to reflect the average price of male and female 
calves. 

RESULTS 

Net gain or loss and breakeven price by forage system 
and winter supplementation is shown in table 1. All systems 
lost money with the F-N system exhibiting the greatest 
losses per acre. This was due in part to the greater variable 
cost of forage production. The application of nitrogen at 
$30.00/acre was the contributing factor. The use of clover 
in the other two systems was only $6.40/acre, which increased 
the quality of the forages consumed and decreas ed the cost of 
forage production. The breakeven prices show that both the 
B-RC and 0-RC would result in a profit at current prices, but the 
F-N system would not. Grain supplementation did reduce the 
breakeven price for all systems, but in the case of the 0-RC 
system there was not enough r e duction to justify supplementing 
the cows. ln the case of the F-N system winter supplementation 
was justified by decreasing the breakeven price by $11.00/cwt. 
This was du e to the increase in reproductive performance of 
the cows supplemented with grain. 
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Increased cost of nitrogen fertilization of the fescue 
system was not the only factor contributing to the greater 
losses. Percent endophyte affected the income from calves by 
reducing weaning weight and reproduction. Table 2 shows the 
economic evaluation of the system based on percent endophyte. 
As the percent endophyte increased so did the net loss per 
acre. The breakeven prices reflect that only cows grazing low 
infected pastures and supplemented with grain have a chance 
of recovering the cost of production. 
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TABLE 1 

THE NET GAIN DR LOSS AND BREAKEVEN PRICE BY BEEF-FORAGE SYTEM AND WINT ER 
SUPPLEMENTATION 

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

B-RC 

N-S 
------

GROSS RETURN/COW ($) ----·- ···- 2'+5 . ;_=:4 

TOTAL 1.-JINT:::-1'\ PHASE 
COST PE R cow ($) -------- ·- 50. 1 1 

TOTAL SUI'1MEP PHASE 
COST PER cow ($) ----·----- - -· L::-: ~=:. 5B 

TOTAL 1\JON--FORAGE 
COST PER cow ($) ----------- -·- 1 0F:I. 13 

1\IET LOSS PEF< cow (<f;) -----··--·-- 35 . 58 

ACRES PER cow - ------------ 3 . 88 

NET LOSS PER ACRE ($) -------·- 'J . 16 

BREAKEVEN PRICE 
--- -------------

GROSS RETURN/COW ($)----- 245.24 
NET LOSS PER COW ($)-- - --- 35 . 58 

SUM <IGNORE NEG.> ------- 2130 . 83 

Adj. wearoing wt. <lb) --- 400.c: 

BREAKEVEN PRICE/ LB $0 . 70 

s 
-- ·----

c::47. '34 

50. 1 1 

1 ~~: ~~~ " '38 

1 34 . c-r=-
J~· 

5'3 . 71 

3 . 8'3 

15. 3 4 

247. '34 
153. 7 1 
- -----
307. E-4 

404. f, 
------
$0. 75 
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0-RC 

N-S s 
--···- ·--·--

2;~~~:. E~3 .~: 43. 41 

50. 1 1 ::.i0 . 1 1 

<:jL;. '37 '37. 01 

108. 13 134. 55 

30. '3'3 38. 26 

3 . 13 3 . 1'3 

'3. B'l L::. 01 

2~=:~::~ . i.~3 ;?43. 4 1 
.30. '3'3 38 . ;::6 

------ --------
;=~53. 2 l ;~13 l 57 

35;::~. 0 .3'3f, . r=-
~· 

--.. ·-·--·- ·--- ·----·--

$0. 70 $0. 71 

F--".1 

N-S 
------ ------

1 f.,::: . ~:: 0 

:5121. 1 1 

l 17. 59 

108. 13 

1 13. 63 

2. 54 

44. 67 

1 E .• ;::~ . .:::0 
1 l 3. 63 
--------· 
;::~75 . 83 

<?f'.0. 4 
··- ·- -- ·- -- ·--
$ 1 05 

s 
-- ------ ------·-
;C· (~ j :":c 

~:: 0. 1 l 

1 ~:: 3. 00 

134. C"C' 
._I ,_J 

106. 10 

·=· '-• 63 

40. 38 

C:':01. Sf .. 
l 0(; . l 0 



TABLE 2 

THE NET GAIN OR LOSS ANO BREAKEVEN PRICE FOR THE TALL FESCUE SYS TEM BY 
PERCENT ENDOPHYTE AI\ID t,.J I NTFR ~~UPF· Lf~ME I .JT A-r I Oi'J 

Percent endophyte ---- ----- - ------

N-S 

GROSS RETURN/COW ($)- - - ----- - - - - 132.99 

TOTAL WINTER PHASE 
COST /COW ( $ l ---------- -- ------------- - 5 0 .. 1 l 

TOTAL SUMMER PHASE 
COST/COW ($)-------------- ----- 117.5'3 

TOTAL NON-FORAGE 
COST PE R COW < $ l ----- - ---- - - - --- 108. 13 

TOTAL COST ($)--------------- - -- 2 7 5.83 

NET LOSS PER COW ($)------------ 142.84 

ACRES PER COW------ - - - -------- -- 2 . 5 4 

NET LOSS PE R ACRE ($) - --- ------ - 56 . 2 4 

BREAKEVEN PRICE 

GROSS RETURN/COW ( $)--- --------- 132.'3'3 
NET LOSS PER COW ($) ----- ------- 142 .84 

SUM ($)---- - --- - -------- - ---- --- 275. 83 

1-~dj. weanirog wt. ( lb) --- -- -- -- --·- - -·- ;?·1 3 . 5 

BREAKEVEN PRI CE / LB C$)-- - ------- 1. ;=:g 
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77·-~ 

tt= .. 7. 8 7 

~) 0. 1 1 

134. 5 ~3 

3 07.f.6 

13"3.7'3 

;=:. 63 

53 . 15 

1E.7.87 
1 3 '3.7') 

3 0 7 . 6 6 

l. 14 

.. --·-- ········---·· 

;?l •f. 

-···-·· --··· -- ··· --- ----- -
N C' --~ 

1 83. i.:;:;.::: 

50. 1 1 

1 1 7. 5'3 

108. 1 3 
- ------
i.~: 7 5. 83 

g;::. 61 

2 . 54 

36. 46 

183. i.~i.~ 

275.83 

2 '34. 1 

0.'34 

s 

;::: i/t. j ·~ . ~· 

5 0. 1 1 

123. 00 

134. 55 
------
307. 56 

g3. 51 

2. 53 

35· 56 

214.15 
g3.51 

Ql.8'3 
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FORAGE SYSTEMS FOR BEEF CATTLE: ECONOMIC 
EVALUATION OF BACKGROUNDED YEARLING STEERS 

C. Tucker, R. Morrow, V. Jacobs and J. Gerrish 

SUMHARY 

An economical evaluation of bromegrass-red clover, orchardgrass, 
red clover and nitrogen fertilized tall fescue forage systems for 
backgrounding yearling steers was performed. The bromegrass-
red clover and orchardgrass-red clover systems were able to 
recover production costs. The tall fescue system lost $40.70/hd, 
but would have been profitable using current market prices. 
Steers grazing tall fescue pastures gained less than those 
on the other two systems, which was due to the forage being 
of lower quality and endophyte infected. This reduction in 
weight gain and the increased cost of nitrogen fertilization 
were the contributing factors in the tall fescue system 
losing money. 

INTRODUCTION 

Research at the Forage Systems Research Center has been 
aimed at forage systems analyses. From 1982 to 1985 the 
research has involved co-grazing of yearling steers and cow
calf pairs on forages differing in quality. Backgrounding is 
an important part of Missouri's beef industry. The primary 
alternative to cow-calf production is backgrounding. A need 
exists to evaluate these two types of operations on performance 
and economical feasibility on different forage systems. The 
objective of this article is to report the economical 
~valuation of yearling steers grazing forage systems differing 
l.n quality. 

PROCEDURES 

Yearling Hereford steers (72/yr) that co-grazed with 
Hereford cow-calf pairs form April to September were used to 
evaluate these forage systems. The forage systems were smooth 
bromegrass-red clover (B-RC), Hallmark orchardgrass-red clover 
(0-RC) and tall fescue with nitrogen fertilization (F-N). The 
forage production procedures were discussed in the previous 
article, as well as the establishment cost and variable summer 
forage costs. Prices for steers in April and September were 
based on a 6 year average (1981-1986). 
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RESULTS 

Table 1 shows the budget for the yearling steers by 
forage system. The greatest difference in cost was that of 
forage, as shown in the previous article. The net income 
remaining to pay for land by system was $10 .96, $4.42 and 
- $40. 70 per head, respectively, for the B-RC, 0-RC and F-N 
systems . The loss of $40.70/hd in the F-N system was due 
to the greater cost of nitroge n fertilization a nd reduced 
gains. As quality of the forage increased so did the 
net income remaining to pay for land. Contrary to what was 
reported in the previous paper on cow-calf production, 
backgrounding of yearling steers on B-RC and 0-RC was 
profitable. The breakeven prices based on a constant purchase 
price shows that all three systems could meet their cost at 
curre nt prices . The F-N system needed to receive a n 
additional 9 to 10 cents/lb over the other two systems to 
recover production cost. 

The F-N systems budget is s e parated into steers grazing 
high or low endopyte i nf ected pastures in table 2. Those 
grazing highly infected pastures lost $20.92 more per head 
than the low. The breakeven price was 4 cents higher for 
steers grazin~ the highly infected pastures. 

A better way to determine the breakeven price is to base 
it on gain (table 3) . This r emoves the constant purchase 
price a nd a llows a better comparision with current market 
prices . The steers grazing B-RC, 0-RC and F-N pastures gained 
214, 193 a nd 129 lb, respectively, during the grazing season. 
The breakeven prices shows that the F-N steers would need 
about $30.00 more per cwt/hd in order to break even . There was 
little difference in the brea keven prices of the other two 
systems. 
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TABLE 1 

SHORT YEARLING STEER 8UOGET, SUMMER GRAZING ON THREE FORAGE SYSTEMS 
<assuming constant purchase cost> 

------------------- -- -----;------------i:iE------- - --~=~~----------~=~--------

1. GROSS RECEIPTS PER HEA01 S484.94 S475.47 S434.77 
b 

2. PURCHASE COST PER HEAD1 S397.04 S338.02 S330.46 

i~-~6~~ii-~6~i;-------------------------------------- -------- - -------- -- ----- - -

Est ab 1 i shrner•t cost/acre s 12.73 s 12. 15 s 13. 31 

Variable C<:•st I acre 
I ,..,t erseed i y,g '=' ' clover s 6.40 s 6.40 s 0 . 00 
Phosph<:•r•.1s & Potasai•Jm s 7.80 s 7.80 s 7.80 

Nitrogen i"ertilization s 0.00 • 0.00 s 30.00 

-------- -------- --------
TOTAL VARIABLE COST------------- s 14.20 s 14.20 s 37.80 

TOTAL COST/ACRE <FIXED AND VAR. I s 26.'33 s 26 • . '3~ s 51. 11 

ac-res/steer 0.92 0.7'3 0.65 

~~-p~~~h;;;-;~d--;~!;;-[t~~~ki~g------------------------- - - - --------
(S1/hd) a,..,d comrnision <2~>J s 12. 00 S 12.00 S 

--------- -- . -

12.00 
7.00 
8.00 

6. Veteri,..,ary & medicine s 7.00 s 7.00 S 
7. Miscellaneous s 8.00 S 8.00 S 

c 
8. Labor cost/steer 

d 
9. Death loss 

e 
10. Interest 

s 5.00 

s 3.97 

s 16. 16 

s 5.00 s 5.00 

s 3.'38 • 3.90 

s 16.20 s 15.89 

------ ---11~-i6iAL-NON:FO~AGi-~6si _______________________ _ __________________ _ 

• 51.79 <add lines 5 through 101 • 52. 13 s 52. 18 

-----------12~-i6TAL-ALL-~65T;-------------------.473~98 ________ 471~0~-------.475.47 

<LINE 2 + 4 + 111 

------------------------------------------------------------------------- --- --a 

b 

c 

The price per cwt 1"or the B-RC <788 lbl , O-RC <76'3 lbl and F-N <6'30 lbl 
was adjusted to S61.54, S61.83 and S63.01/cwt, respectively. 

The price per cwt i"or the B-RC (574 lb>, O-RC <576 lbl and F-N <561 lbl 
was adjusted to S6'3. 17, S6'3. 10 and S6'3.60/cwt, respectively. 

Labor cost• 
d 

• 
Interest•<purchase price w ~of year owned> w 11~. 

f 
Breakeven price • Line 1 +/- Line 13 divided by sale weight. 
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TABL[ 2 
SHORT YEARLING STEER BUDGET, SUMMER GRAZING FESCUE PASTURES 

<a••uming constant purchas• cost> 

ENDOPHYTE-LEVEL----------------------------------------------------------------
0 a 
1. GROSS RECEIPTS PER HEAD: 

b 
2. PURCHASE COST PER HEAD: 

3. FORAGE COST: 
E•tabl ishM•nt C"=•St /acre 
Variabl• cost/acr• 

Phosch~.:~r•.l• t. P~.:~t as• i '-'"' 
Nitr~.:~g•n ~•rt i 1 i ::at iort 

Total variabl• co•t--- ----------

TOTAL COST/ACRE <FIXED AND VAR. I 
acr•slst••r 

High 

$41'3.48 $442.6~ 

$380. 11 $383.71 

• 13. 31 • 13.31 

• 7.80 • 7.80 

• 30.00 • 30.00 
-------- --------
• 37.80 • 37.80 

• ~ 1. 11 • ~ 1. 11 
0.67 0.64 

~:-p~;~~;;;-;~~-;;i;;-~~;~~~~~~----------- - -------------------------------------
CS1/hd) and commision C2%1 s 12.00 S 12.00 

6. V•t•rirtary & rn•dicirte S 7 . 00 S 7.00 
7. Misc•llan•o•.IS S 8, 00 S e. 00 

c 
e. Labor cost/st•er • ~.00 • ~.00 

d 
'3. D•ath loss • 3.80 • 3.84 

• 10. Int•r•st • 1~.47 • 1~ . 62 

ii~-i5i~C-~B~=~5~~ii-~5ii------------------------ - -----------------------------
<add lin•s ~ through 10> s ~1.27 s ~1.46 

ii~-iBi~c-~cc-~Bii;----------------------------------------------------------- · -

<LINE 2 + 4 + 11> S46~.62 S467.87 

ii~-~ii-~i;;i~r~r~i-:Y:B-P~v-~5~-c~~o---------- · ----------------------------- · --- -----
<LINE 1 MINUS LINE 12> -s 46.14 -S 2~.22 

i~i~~ivi~-i~i~i-~iii-Ci~----------------i--~~~~--------i--~:~~-----------------

------------------------------------------------------------------------------• 

b 

c 

Th• prie• p•r ewt ~or th• high <663 lb> and low <707 lb> was adjt.tst•d 
to S63.27 and S62.61/cwt, r•sp•etiv•ly. 

Th• prie• p•r cwt ~or th• high <~41 lb> and low (~48 lb> was ad.just•d 
to S70.26 and S70.02/cwt, r••c•etively. 

Labor cost• 1 hourlh•ad ~ •~.00/hour. 
d 

D•ath l~.:~ss• 1~ t.:~f purchased pric• • .. 
Int•r•st•(pureha•• price w% ~.:~~ y•ar ~.:~wn•d> w 11•. 

f' 

Br••k•v•n pric• • Lirt• 1 + Lirt• 13 divid•d by sal• w•ight. 
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TABLE 3 

BREAKEVEN PRICE FOR GAIN OF YEARLING STEERS GRAZING THREE FORAGE SYSTEMS 

TNITIAL PRICE / CWT 
INITIAL WEIGHT 

INITIAL COST 

ENDING PRICE 
ENDING WEIGHT 

ENDING GROSS 

GROSS INCREASE $ 

GAIN <CWT> 

ACTUALLY REALIZED 
PRICE/CWT OF GAIN -------------

BREAK-EVEN PRICE FOR GAIN 

FORAGE COST/STEER 
NON-FORAGE COST/STEER 

TOTAL COST/STEER 
GAIN/HEAD <cwt> 

b 

8-RC 

6'3. 17 

574 
------
397.04 

61.54 
788 

------
484.94 

87.90 
2. 14 

$41. 1217 

24.81 
52. 13 

76.'34 
2. 14 

BREAK-EVEN PRICE FOR GAIN/CWT---- $35.95 

0-RC F-N 

69. t0 69.60 
576 561 

------ ------
398.02 390.46 

61.83 63.01 
769 690 

------ ------
475.47 434.77 

77.45 44.31 
1. 93 1. 29 

$4121. 13 $34.35 

20.2~ 33.22 
""? 
'-'~· 18 51. 7'3 

73.1213 85.1211 
1. 93 1. 29 

$37.84 $65.9121 

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

C\ 

e~ctually realized=gross increase$ divided by gain/hd. 
b 
Break-even orice=total cost/steer divided by gain/hd. 
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THE VAIJJE OF CORN VS A CORN-SOYBEAN 
MEAL SUPPLEMENT FOR YEARLING CATTLE 
GRAZING FESCUE PASTURES IN SUi'll'lER 

Homer Sewell, Randall Smoot, Bruce Lane and Roger Milkins 

ABSTRACT 

Twenty-five yearling heifers and 22 yearling steers averaging 
approximately 800 lb were supplemented with minerals only, 4 lb corn 
or 3 lb corn plus 1 lb SBH daily while they grazed fescue pastures from 
June 17 to September 8 in 1987. 

Average daily gains per head were .65 lb for controls and 1.19 lb 
(P < .001) for both the corn and the corn-SBM groups. It took 7.4 lb of 
supplement for an extra pound of gain. No advantage was seen due to 
protein supplementation. Including SBM in the corn supplement increased 
the cost of an extra pound of gain by 12¢ (30¢ vs 42¢). 

INTRODUCTION 

Information is needed to characterize the response from protein
energy vs ene rgy supplements for stockers grazing fescue pastures in 
summer. Feeding high protein supplements has greatly improved the per
formance of yearling cattle grazing western range grasses in late summer· 
Fescue fo r age does not drop as low in protein pe r centage a s range f or
ages do in late summer. The purpose of this study was to measure the 
value of supplementing a low protein energy supplement (corn) vs a high 
protein energy supplement (corn-soybean meal) for yearling cattle grazing 
fescue pastures in summer. 

PROCEDURE 

Twenty-five yearling heife rs and 22 yearling steers of Hereford and 
Hereford-Gelbvieh breeding were used in this trial. These cattle were 
be ing used in a compensatory gain trial and ha l.£ had been fed to gain at 
1.49 lb daily and the other half a t 2.10 lb daily during the winter. 
They had been grazed together on fescue-clover pastures since April 15, 
1987 during which the low gaining group gained 2.76 lb daily and the high 
ga1n1ng group gained 2.56 lb daily . Average body we ights of cattle were 
approximately 800 lb on June 17. 

On June 17, calves were randoml y a llotted across three supplement 
groups of no supplement, 4 lb corn or 3 lb corn and 1 lb soybean meal 
(S BM) per head daily. 

The groups we r e a llotte d to three fesc ue pastures of 20, 37, and 3? 
h · tO ac r es and rota t ed every two weeks. Hine rals were available free c o1ce 

all groups. Clippings were taken of pasture forage July 15 for chemical 

50 



analysis (table 2). The 20 acre field had high endophyte fescue (85%) but 

the other two fields tested low (5%). Supplements were hand-fed once 

daily at approximately 10 a.m. The cattle grazed these pastures until 

September 8 (83 days). Data were statistically analyzed. 

RESULTS 

The performance of the cattle from June 17 to September 8 was much 

lower compared to the previous 63 days when they gained from 2.56 to 

2.76 lb daily. The group receiving no supplement gained .65 lb daily 

compared to 1.19 (P< .001) for both the corn and corn-SBM supplemented 

groups (table 1). The .54 lb increased daily gain per head from the 

supplements resulted in 7.4 lb of supplement for an extra pound of gain. 

The corn and corn-SBM supplements supplied 186 mg of Rumensin per head 

daily. Some of the extra gain over controls was likely due to the 

Rumensin in the corn and corn-SBM supplements. Using a cost of 3.5~ lb 

for corn, 10c lb for SBM and 12c lb for Rumensin-1500 gives a supplement 

cost for each extra pound of gain of 30¢ for the corn group and 42¢ for 

the corn-SBM group (table 1). The higher price for SBM increased the 

supplement cost of gains for this group since performance was the same 

as when only corn was fed. 

An analysis of pasture forage indicated that its crude protein was 

around 9% on a dry matter basis (table 2). This would be an adequate 

level of crude protein in diet dry matter for 800-lb cattle gaining 

1.5 lb daily (National Research Council, 1984). There may be some 

response from soybean meal additions to a corn supplement for lighter 

Weight cattle grazing these fescue pastures in summer, since lighter 

Weight cattle require a higher concentration of protein in their diet. 
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Table 1. Corn vs Corn-SBM Supplement 
(June 17 to September 8, 1987) 

') 

Treatment Control Corn 
7 Corn-SBH-

No. Head 15 16 16 

Supplement/hd/day 1 

Corn, lb 0 4 3 
SBM, lb 0 0 1 
Days 83 83 83 
Initial weight, lb 801 815 798 
Final weight, lb 853 914b 897b 
Gain, lb 52 a 99 99 
Avg. daily gain, lb .65a 1.19b 1.19b 
Difference, lb .54 .54 
Suppl/lb extra gain 

3 7.4 7.4 
Suppl. cost/lb extra gain $ .30 .42 

1 
All groups fed free-choice minerals of equal parts trace mineralized 
salt and dicalcium phosphate. Control's mineral had vitamin A,D,E, 

2added to supply 16,000 I.U. vitamin A per ounce of supplement. 
Rumensin-1500 added to supply 186 mg Rumensin per head daily, vitamin 

3A,D,E added. 
aCgrn 3.5¢/lb SBM 10¢/lb, R-1500 12¢/lb 

' mean in same line with different superscripts (P <.001). 

Dry matter, % 
C.Proten, % 
TDN 
NE Mcal/lb 
NEg Mcal/lb 
Ca~cium 
Phosphorus 

Table 2. Analyses of Pasture Forage - July 15 
(DM basis) 

West Pasture Mid North 

49.78 41.28 
8.92 9.08 

54.02 51.54 
.24 .20 
.54 .52 
.29 .33 
.18 .21 
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East-South 

44.88 
9.27 

53.69 
.23 
.54 
.37 
.23 
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COMPENSATORY GAIN ON FESCUE PASTURE OF 
CALVES WINTERED AT TWO LEVELS OF GAIN 

Randall Smoot, Horner Sewell, Bruce Lane and Roger Milkins 

ABSTRACT 

Twenty-six heifer and 22 steer calves were used to measure compen
satory gain on fescue pasture after they had been wintered at two levels 
of gain. Heifers, weighing 450-lb, were fed two levels of energy for 93 
days in winter and gained 1.49 vs 1.96 lb per head daily. After graz ing 
fescue pasture in the spring for 63 days, the low gaining winter group 
had recovered 59% of their winter weight deficiency (26 of 44 lb). After 
146 days on fescue pasture (September 8), heifers had regained 40 of 
their 44 lb winter deficiency. 

Steers, averaging 585 lb, gained 1.49 vs 2.24 lb daily in winter on 
two levels of energy. There was no difference in their gains for the 
first 63 days on spring fescue pasture (2.70 vs 2.73 lb daily). After 
146 days on fescue pasture, the low winter group had recovered 29% of 
their winter weight gain deficiency (20 of 70 lb). If the cattle had 

been sold after 63 days on lush, fescue pasture, there were 18 lb of 
extra gain per head for heifers and 72 lb of extra gain for steers to 
pay for any additional cost of the higher energy winter diet. After 
grazing fescue pastures for 146 days, there were 4 lb and 50 lb of ad
ditional gain per head, respectively, for heife rs and steers. 

INTRODUCTION 

Cattle wintered at higher levels of daily gai n usually have lower 
rates of gain in a subsequent summer grazing period. Cattle wintered at 
lower levels of performance often have compensated for 60% or more of 
their winter weight disadvantage by the end of the grazing period. Thus, 
the performance and cost of inputs for both the winter and summer periods 
must be used to determine the most economical rate of gain to winter 
stockers that are to be grazed. The amount of compensatory gain that 
stockers will make in summer is affected by the portion of the winter 
gain that is fat tissue, the amount and quality of the pasture forage 
and whether cattle are supplemented with energy and/or protein supple
ments during the grazing season. Cattle taken from cool season grasse s 
by July 1 may make much less compensatory gain than those grazed through 
the summer when the forage becomes mature and lower in nutrients. 

The purpose of this study was to measure the compensatory performance 
of stocker steers and heifers grazed on fescue pastures from mid-April 
to early September after being wintered at approximately 1.5 vs 2.0 lb 
average daily gain. 
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PROCEDURE 

Twenty-six 450-lb heifer and twenty-two 485-lb steer calves of 
Hereford or Hereford-Gelbvieh breeding were equally allotted by sex and 
breed to either a high or low level winter performance group. These 
calves had been weaned and maintained on fescue pastures and supplemented 
with 2 lb of corn per head daily for 83 days prior to starting this 
experiment. They had gained 1.0 lb per head daily during this period. 

Calves were dewormed with Ivermectin, implanted with Ralgro and 
inoculated for IBR, BVD, PI 3 and blackleg at weaning . They were re
implanted with Ralgro, dewormed with Ivermectin and given two ear fly 
tags in mid-April. 

Both groups grazed low endophyte (5%) stockpiled fescue pastures 
and were fed hay and mineral supplements free-choice for 93 days (January 
12 to April 15, 1987). A corn-soybean meal (SBM) supplement was fed at 
rates to achieve two levels of performance. 

The low energy group was programmed to gain 1.25 lb per head daily 
and the high energy group to gain 1.75 lb daily. The low group was fed 
large bales of fescue hay (table 1) that were stored outside and had 7.4% 
crude protein and 45.86% TDN on a dry matter basis (DM). A corn-SBM 
supplement (table 2) containing 20% protein and 85% TDN (DM) and supplying 
115 mg of Rumensin a head daily was fed at the rate of 3.5 lb per head 
daily for 70 days (January 12 to March 23). The weather had been extreme
ly mild and cattle were averaging 1.5 lb daily so the supplement was re
duced to 2 lb per head daily for the final 23 days (March 23 to April 15). 

The high energy winter group was fed orchardgrass-alfalfa hay (table 
1) that was stored inside and had 15.89% crude protein and 54.25% TDN (DM)· 
This group received 5.5 lb per head daily of a corn-SBM supplement that 
contained 10.5% protein and 88% TDN (DM) and supplied 150 mg of Rumensin 
per head daily (table 2). Cattle were gaining over 2 lb daily so the 
supplement was reduced to 4.5 lb per head daily after 40 days (February 
21) and further reduced to 3.0 lb daily after 70 days (March 23). 

Cattle were weighed off the winter test on April 15 and both groups 
were grazed together on these same two fescue pastures for 63 days (April 
15 to June 17) with free-choice minerals as the only supplement. One 
heifer had a severe case of diarrhea and was removed from the test. 

On June 17, the two winter groups were randomly allotted and fed 
one of three supplements: free-choice minerals only, 4 lb corn daily, 
of 3 lb corn plus 1 lb SBM per head daily. 

The groups were allotted to one of three fescue pastures of 20, 37, 
and 37 acres and rotated every two weeks. Clippings were taken of 
pasture forage on July 15 for chemical analysis (table 6). The 20-acre 
field had high endophyte fescue (85%) but the other two fields tested 
low (5%). Supplements were hand fed once daily at approximately 10 a.m. 
The trial was terminated September 8 when cattle were put on a full
feed of grain. 
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RESULTS 

Winter Gain 

The steers and heifers in the low energy group were fed an average 
of 3.1 lb of corn-SBM supplement and 6 lb fescue hay per head/per day 
while they grazed fescue winter pastures (table 3). Steer and heifer 
calves in this group had the same average daily gain (1.49 lb) for 93 
days (January 12 to April 15) . Calves on the high energy winter diet 
were fed 4.6 lb of corn-SBM supplement and 6.5 lb of orchardgrass-alfalfa 
hay per head daily while they grazed fescue pasture. Heifers in this 
group gained 1.96 lb per head daily compared to 2.24 lb daily for steers. 

No attempt was made to calculate the relative costs of wintering 
the groups at two levels of gain since different qualities of hay were 
fed to the separate groups. Many ration combinations could be used to 
obtain these respective levels of winter gain but usually there would be 
more ration cost per head for a higher rate of gain. The purpose of the 
Winter program was to achieve two different levels of gain to measure 
compensatory gain on pasture. 

Note in table 3 that at the end of the 93-day winter period, heifers 
in the high group had g&ined 44 lb more per head than heifers in the low 
group (1.96 vs 1.49 lb ADG). Steers in the high energy group gained 70 lb 
more than steers in the low group (2.24 vs 1.49 lb ADG). 

Pasture Gain 

Steers and heifers gained extremely well for 63 days (April 15 to 
June 17) on low endophyte (5%) fescue pastures that contained some 
clovers (table 4). Heifers with the low winter gain recovered 26 lb 
(177 vs 151 lb) or 59% of their 44 lb less gain per head in winter. 
Steers, however, showed no compensatory effect from their slower winter 
gain (table 4). Steers on the low and high energy winter diets gained 
2.70 and 2.73 lb daily, respectively, for the 63-day period. 

Evidently, the reason heifers on the low energy winter ration made 
compensatory gain for these first 63 days on pasture while the steers 
didn't is because the steers had more growth potential and the high 
energy winter rations did not exceed their growth requirement for energy, 
whereas it did exceed that of the heifers and a larger portion of their 
gain was fat than was characteristic of the steers. The increased 
condition on the heifers at the end of the winter period caused them to 
have higher maintenance requirements, reduced feed intakes or other 
factors that made them gain less on the pasture forage compared to 
heifers gained at a lower rate (1.49 lb daily) in winter. 

If the cattle were sold as feeders or sent to the feedlot at this 
time (June 17) the heifers on the high energy winter ration would have 
18 lb more gain than the low winter group to pay for any additional cost 
of their winter ration. On the other hand, steers fed the low energy 
Winter ration had not made any compensatory gain by June 17 and steers 
on the high energy winter ration had 72 lb extra gain to offset any 
additional cost for their winter ration. 
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Two-thirds of the cattle received 4 lb of supplement per head dailY 
in the next 83-day period (June 17 to September 8). Both heifers and 
steers with lower winter gains made faster gains in this period (table 5). 
Heifers in the low winter group gained 86 lb vs 72 lb for the high groUP 
(1.04 vs .87 lb daily). Steers in the low and high winter groups 
gained 102 (P <.05) and 80 lb, respectively, (1.23 vs .96 lb daily). 

Table 6 shows the compensatory gain made by steers and heifers 
during the total pasture period. After 146 days on pasture (April 15 to 
September 8), the low heifer group had recovered 91% of their lower 
winter gain (40 of 44 lb). Thus, there was only 4 lb of gain per head 
left to pay for any extra cost of gaining the heifers at 1.96 vs 1.49 lb 
daily in a 93-day winter period. 

Steers on pasture for 146 days had compensated for only 29% of 
their winter deficiency (20 of 70 lb). This left 50 lb of extra gain per 
steer to pay for any greater cost of wintering the high gaining grouP· 
However, steers with less growth potenital would likely make more com
pensatory gain on pasture since they should have more difference in babY 
condition than their Hereford and Hereford-Gelbvieh crosses had after 
gaining 1.49 vs 2.24 lb daily for 93 days. 

Table 1. Hay Analyses (Dry Matter Basis) 

Storage 

C. protein, % 
A.D. Fiber, % 
N.D. Fiber, % 
TDN, % 
NE gain Mcal/lb 
NE maint. Mcal/lb 
Calcium, % 
Phosphorus, % 
Potassium, % 
Copper, ppm 
Zinc, ppm 

Fescue 
Outside 

7.44 
46.08 
71.59 
45.86 

56 

.13 

.49 

.41 

.27 

.99 

.54 
5.96 

Orchardgrass-alfalfa 
Inside 

15.89 
38.64 
65.30 
54.25 

.24 

.54 

.99 

.28 
2.28 

11.92 
19.50 



Table 2. Winter Supplements 

Low High Energy 
Groups Initial Revised Initial Revised 

Fed/Head/Day 

Ground shelled corn, lb 
Soybean meal, lb 
Trace mineral salt, lb 
R-1200, lb 
Vitamin A, I.U.(million) 

Crude proten, % 
TDN, % 
Ca 
p 

Lb 
3-:5 

689 
248 

8 
55 
(6) 

1,000 

20 
85 

.54 

.46 

Lb Lb 
2:0 5-:5 

- Composition -

600 930 
300 20 

20 5 
80 45 

(10) (4) 
1,000 1,000 

Analyses, DM 

22 10.5 
82 88 

.76 .39 

.50 .35 

Table 3. Winter Gain - Steers and Heifers 
(January 12 to April 15, 1987 - 93 Days) 

Supplement Level 
Concentrate lb/hd/day 
Hay, Free-Choice 

Number 
Initial weight, lb 
Final weight, lb 
Gain, lb 
Avg. daily gain, lb 

Number 
Initial weight, lb 
Final weight, lb 
Gain, lb 
Avg. daily gian, lb 

**P <.01. 
***P <.001. 

Low 
3.1 

Fescue 

High 
4.6 

Orchardgrass-Alfalfa 

-- Heifers 

12 13 
449 459 
588 642 
139 183** 

1.49 1.96** 

Steers --

11 11 
486 485 
625 694 
139 209*** 

1.49 2.24*** 

57 

Lb 
3:0 

920 

13 
67 
(7) 

1,000 

9.5 
87 

.56 

.35 

Difference 
Lb 

44 
.47 

70 
.75 



Table 4. Fescue Pasture Gain - No Supplement 
(April 15 to June 17, 1987- 63 Days) 

Winter Treatment 

Number 
Initial weight, lb 
Final weight, lb 
Gain, lb 
Avg. daily gain, lb 

Number 
Initial weight, lb 
Final weight, lb 
Gain, lb 
Avg . daily gain, lb 

Low 

-- Heifers 

12 
588 
765 
177 

2.81 

-- Steers 

11 
625 
795 
170 

2.70 

High 

13 
642 
793 
151 

2.40 

11 
694 
866 
172 

2.73 

Difference 
Lb 

26 
.41 

2 
.03 

a 
Compensation is % of winter gain difference recovered. 

Table 5. Fescue Pasture Gain - Supplement 
(June 17 to September 8, 1987 - 83 Days) 

Winter Treatment Low High Difference 
Lb 

Heifers --

Number 12 13 
Initial weight, lb 765 793 
Final weight, lb 851 865 
Gain, lb 86 72 14 
Avg. daily gain, lb 1.04 .87 

Steers 

Number 11 11 
Initial weight, lb 795 866 
Final weight, lb 897 946 
Gain, l b 102 80 22* 
Avg . daily gain, lb 1.23 .96 

a 
Compensation is % of winter gain difference recovered. 
*P < .05. 

58 

Compensation 
% 

59 

-2.9 

Compensation 
% 

91 

29 

a 



Table 6. Compensatory Gain 

Total Avera~e Gain Per Head 
Winter Ration Ener~l: 

Period Total Low High Difference Compensation a 

Days Days Lb Lb Lb % 

Sex Heifers 
Number 12 13 

Winter 93 93 139 183 44 
+ 

Graze 63 156 316 334 18 59 
+ 

Graze - Suppl 83 239 402 406 4 91 

Sex Steers 
Number 11 11 

Winter 93 93 139 209 70 
+ 

Graze 63 156 309 381 72 -2.9 
+ 

Graze - Suppl 83 239 411 461 50 29 

a 
Percent of winter gain difference regained on pasture. 
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INFLUENCE OF DAIRY BIOMASS AS A PROTEIN SUPPLEMENT 
ON INTAKE, PERFORMANCE AND RUMEN FERMENTATION I N 
HEIFERS FED LOW QUALITY HAY 

J.S. Caton, J.E. Williams, E.E. Beaver, 
T. May and A.L. Decker 

ABSTRACT 

Twe nty- seven intact and twelve r uminal-cannulated h eifers fed chopped 
orchardgrass hay (7.45% crude protein) were used in two trials to evaluate 
dairy biomass (35% crude protein) as a potential protein source for beef 
cattle. Heifers were assigned t o one of three supplementation treatments 
(control, 1.2%; soybean meal, 18.9%; biomass and 18.2% crude protein). 
Supplements were formulated to be similar in energy. Biomass (B) (a f ood 
processing waste water sludge ) and soybean meal (SBM) based supplements 
were formulated to be similar in N conte nt with dairy B representing 50% of 
supplemental N in B supplement. Actual amounts of supplement fed were 3.2 
and 3.7 pounds per head daily for intact and cannulated animals, 
respectively. Biomass supplemented heifers had similar average daily gain 
(ADG) and intakes at 56 d compared with SBM and control. Control heifers 
gained slower and had lower intakes than SBM supplemented heifers at 84 
days. Average daily gain for B supple me nte d heifers was lower compared with 
SBM and higher than control at 84 d. In trial 2, feeding dairy biomass had 
only minimal affects on ruminal fermentation. These data indicate that 
using biomass as a N source may result in lower animal performance and 
similar ruminal f ermentat ion compared with soybean meal supplementation. 

INTRODUCTION 

Food processing plants produce billions of gallons of wash wate r waste 
annually. This waste is currently a burden to industry and is becoming a 
burden to society. Wash water waste is traditionally held i n lagoons where 
it undergoes microbial digestion. The result of microbial degradation is a 
sludge that has b een termed biomass . 

Biomass (B) frorn a dairy product processing plant was dried, packaged 
and s hipped to the University of Missouri-Columbia . Biomass contained 
approximately 3 4 to 36% crude protein with 70% of the nitrogen in biomass 
being in amino acids. Previous feeding trials with biomass indicated t~at) 
biomass may be incorporated into medium concentrate diet s ( 10% of the dlet 
and fed to lambs with little adverse effect . Little work has been done 
e valuating t h e potential of biomass as a protein s upplement for rumina nts 
con s uming low quality forages. The r efor e , our objective was to e valuate 
the i nflue nce of feeding biomass as a protein s upplement on i ntake , 
production and ruminal fermentation in heifers consuming low quality haY· 

PROCEDURES 

Trial 1: Twenty-seven crossbr e d heife rs (avg. initial wt. 565 lbs? al 
were u sed to e valuate t h e influence of feeding biomass on i ntake and anlW 
performance . Heif e r s were arranged i nto n i ne p e n s ( 3 heif e rs e ach) a nd 
allowed to consume chopped orchardgrass hay ( 7 .45% crude protein) ad 
libitum. Pens were randomly assigned to one of t hree s uppleme ntal 
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treatments (Table 1). Treatments were; control, soybean meal, and biomass 

supplementation (1.2, 18.9 and 18.2% crude protein, respectively). Soybean 

meal and biomass supplements were formulated to be isonitrogenous with SO% 

of supplemental nitrogen coming from biomass in the biomass supplement. 

Supplements (1 lb first 28 days and 3.2 lb last 56 days) and hay were 

offered once daily. Initial weights and final weights were determined as 

an average of two consecutive days. Weight at 28 and 56 days were taken on 

one day only. 

Trial 2: Twelve ruminal-cannulated heifers were used to evaluate the 

influence of biomass on ruminal fermentation. Heifers were limit fed 

chopped orchardgrass hay at 1% of body wt. Hay was offered twice daily in 

equal portions at 9:00 a.m. and 4:30 p.m. Supplement fed (Table 1) were 
the same as those used in trial 1. Heifers were stanchioned individually 

and fed 3.7 lb. of supplement in equal portions twice daily at 8:30a.m. 

and 4:00 p.m. Heifers were allowed a minimum of 14 d adaptation to 

treatments before any sample collections. Ruminal samples were immediately 

analyzed for pH and later analyzed for volatile fatty acids and ammonia 

concentration. 

RESULTS 

Trial 1: Results show that heifers had similar forage intake (Table 

2) at 28 and 56 days while control heifers consumed less forage than 

soybean meal supplemented heifers at 84 days. In addition, control heifers 

tended to consume less forage than biomass heifers at 84 days. Average 

daily gain (ADG) at 56 days was lower in control compared with soybean meal 

supplemented heifers. Moreover, 56 d ADG for biomass supplementation was 

similar to both control and soybean meal supplementation. Control had the 

lowest (.30 lb/d) and soybean meal heifers the highest (1.06 lb/d) ADG at 

84 d. Biomass supplementation resulted in 84 d ADG (.77 lb/d) being lower 

than soybean meal and higher than control supplementation. 

Trial 2: No major differences were detected in ruminal pH. However, 

total ruminal volatile fatty acid concentration was lower in control 
compared with SBM and B supplemented heifers. 

These data indicate that incorporating SO% biomass nitrogen into 
conventional soybean meal supplements may result in lowered performance 

compared to soybean meal supplementation but may offer some benefit over 

control supplemented heifers. 
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TABLE 1 . COMPOSITION OF SUPPLEMENTS" 

Item Control Biomass Soybean Meal 

Soybean meal 20.1 40.2 
Biomass 26 . 4 
Molasses 20.8 20.1 19 . 6 
Starch 63.6 20.4 25 . 6 
Fat 9.6 9.3 9 . 0 
Calcium carbonate 2.0 1.2 3 . 2 
Dicalcium phosphate 1.5 
Vitamin A and D . 2 . 2 . 2 
Trace mineralized salt 2 . 3 2.3 2 . 2 

"Expressed as % of supplement as fed. 

TABLE 2 . INFLUENCE OF DAIRY BIOMASS AS A PROTEIN SOURCE ON INTAKE 
AND ANIMAL PERFORMANCE I N HEIFERS FED LOW QUALITY HAY 

Control Biomass Soybean Meal 

Starting wt . 564 566 565 

Animal wt. , lb. 

28 d 580 586 575 
56 d 605 613 624 
8 4 d 590" 631" 653" 

Forage intake , 
lb/d 

28 d 7 . 9 8.2 8 . 1 
56 d 8 . 5 8.9 9 . 2 
84 d 8 . 7 ... 9 . 4"" 10 . 0" 

Average daily 
gain, lb/d 

28 d .52 . 70 . 42 
56 d . 71" . 84"" 1 . 07" 
84 d . 30" . 77" 1.06" 

< 10 ) . "· " · " Means in a row with unlike superscripts are different ( P · 
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DAIRY BIOMASS AS A PROTEIN SUPPLEMENT FOR RUMINANTS 

T. May, J.S. Caton, J.E. Williams and E.E. Beaver 

SUMMARY 

Wether lambs fed low quality orchardgrass hay were supplemented with a 
soybean meal based supplement which contained various levels of wastewater 
sludge (dairy biomass). Eight lambs were randomly allotted to one of four 
s upplements: a corn starch control; and three protein supplements 
formulated with biomass replacing soybean meal at 2S, SO and 75% of the 
supplemental crude protein. Chopped hay and water were offered ad libitum. 
Supplements were offered at 8:00 am. Nitrogen supplementation did not 
affect {P> .10) organic matter or acid detergent fiber intakes. Apparent 
nitrogen digestibility was increased {P< .01) by protein s upplementation. 
Lambs fed 2S and SO% biomass had greater {P< .10) nitrogen d i gestibilities 
than lambs fed 7S% biomass. Based on these data, biomass can replace SO% 
of total supplemental nitrogen in a soybean meal supplement with low 
quality hay. 

INTRODUCTION 

Low quality forages ore g e nerally limiting in e nergy and(or) protein. 
Supplementation of these types of forages is widely practiced in order to 
meet the nutritional requirements of livestock. Forage intake may increase 
or be unchanged by protein supplementation. Protein supplementation has 
been shown to increase, decrease or have no effect on forage dry matter 
digestibility. 

Dairy product process ing plants produce billions of gallons of was h 
wate r a nnually. This wash water undergoes biological oxidatio n, g e nerating 
a biomass containing single c e ll protein. Disposal of waste products is a 
burden to the food processing industry. Fermentable material present in 
these wastes has potential f eed value; feeding t h is mate rial would reduce 
the burde n of was t e di s posal to the food processing industry as we ll as 
Prov ide a potential feedstuf f for livestock . 

Dai ry biomas s contains approximately 3S% crude prote in, 34% ash, 1. S% 
fat and 2 1% neutral detergent fiber. Seventy percent of the nitrogen in 
biomass is amino acid nitrogen . Biomass is numerically higher in 
SUlfur - containing amino acids (me thionine and c y steine ), threonine a nd 
Valine c ompare d with soybean meal. 

The obj ective of thi s r esearch was t o determi ne t h e u sefu lness of 
incorpora ting dairy b i omass i nto a soybean meal-based prot ein s upple me n t 
f e d to lambs offer ed a l ow qua lity o rchardgrass hay. Digestibility of 
organic matter, nitrogen and fiber we r e t h e crite ria me a s ure d. 

EXPERIMENTAL PROCEDURE 

Eight crossbre d weth e r s ( 78 . 3 lb ) were a dapted to ad libitum h a y 
inta k e ( o r c h ardgr ass hay: 7 . S% crude protein; 89 . 3% organic matter ; 4 2 . 8% 
acid de t erge nt fiber ) for 14 days t h e n randomly allotted to o n e of four 
s upple me nts (table 1). All lambs we r e fed .41 lbs o f s upple me nt dry matter 
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per day. Three protein supplements were formulated with biomass replacing 
soybean meal at 25 , 50 and 75% of the supplemental crude protein. Chemical 
compos it ion of s upple me nt s are listed in table 2 . 

Chromic oxide (20% chromic oxide , 80% corn gluten feed) was dosed at 
G:OO am daily for S days prior to and throughout the 5 days of collection. 
Beginning on day 2 of each collection period, rectal grab samples were 
taken . 

RESULTS AND DISCUSSION 

Nutrient intakes are presented in table 3. Nitrogen intake was 
increased by protein supplementation , and no difference was observed among 
the 2S , 50 and 7S% dairy biomass supplements . Dry matter , organic matter 
a nd acid detergent fiber i ntakes were not affected (P> . l O) by nitrogen 
s uppleme ntation. This lack of an intake response may be explained by the 
high level of supplement fed to lambs ( supplement intake among treatments 
varied between 13 to 28% of total dry matter intake) . Research has shown 
that supplementing hay (7% crude protein or greater) often produces 
variable responses in intake . 

Appare nt d i gestibilities ( table 4 ) of acid detergent fiber and 
nitroge n we re increased by ni t rogen supplementat i o n. Nitroge n 
digestibility for lambs fed 2S or SO% dairy biomass was greater (P<.lO) 
than t hat of lambs fed 75% biomass. One possible explanation for the 
similarity in nitrogen digest i bility for SO vs 25% biomass is the higher 
s ulfur-containing amino acid profile for biomass vs soybean meal. 

These data suggest dairy biomass may be substituted for s oybean meal 
whe n replacing up to 50% of tota l s upplemental nitrogen wi thout adverse 
effects on forag e intake or u t ilization. 

RESEARCH IN PROGRESS 

The effects of dairy biomass on site of nutrient digestion as well as 
rumen fermentation are presently being evaluated. Animal growth studies , 
nitroge n metabolism and amino acid availability in cattle fed dairY biomass 
are also planned . These types of studies will improve our knowledge f 
concerning the protein quality of dairy biomass and thus the usefulness 0 

biomass as a potential feedstuff for ruminant animals . 
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TABLE 1. COMPOSITION OF SUPPLEMENTS (DRY MATTER BASIS) 

"o Biomass Nitrogen 
Item 0 25 50 75 

Soybean meal 28.5 18.9 .05 

Dairy b iomass 14.0 26 . 9 40.1 

Corn starch 65 .2 19.4 1 5 .0 9.3 

Animal fat 8.7 8.7 8.7 8.7 

Dried molasses 21.7 21.7 20.6 20.7 

Calcium carbonate 1.7 5.0 7.2 9.0 

Vitamin A/D premix . 22 .22 .22 .22 

Trace minerali zed s alt 2 .4 2 .5 2 . 5 2.5 

T~LE 2 . CHEMICAL COMPOSITION OF SUPPLEMENTS (DRY MATTER BASIS) 

% Biomass Nitroge n 
Item 0 25 50 75 

Dry matter, % 92 . 3 92 . 9 93 . 6 94 . 1 
Ash , % 6.0 18.9 25 . 7 32 . 5 

Nitrogen, % . 412 3 .18 3 .08 2.95 

Curde protein, % 2 . 5 20.0 19.4 18.8 

TABLE 3. I NFLUENCE OF LEVEL OF BIOMASS SUPPLEMENTATION 

ON INTAKE OF LAMBS FED ORCHARDGRASS HAY 

% Biomass Nitrogen 
Item 0 25 50 75 

I nta k e ( lb/d) 

Dry matter 1.94 2 . 09 2 .06 2 . 05 

Organic matter 1. 77 1. 84 1. 78 1. 75 

Cru de protein .13 . 2 1 . 21 . 2 1 

Acid detergent fiber .65 . 71 . 67 . 69 
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TABLE 4. INFLUENCE OF LEVEL OF BIOMASS SUPPLEMENTATION ON ABOMASAL FLOW 
AND APPARENT DIGESTIBILITIES IN LAMBS FED ORCHARDGRASS HAY 

Item 0 25 50 75 

Apparent total trac t 
digestibility, (%) 

Dry matter 67. 2 71. 9 72.3 70.4 
Organic matter 69. 1 72.8 73.8 72.2 
Nitrogen 57.0"' 75.7Gd 76.0" d 71.8<' .. 
Acid detergent fiber 56.4"'r 64.6" 66.8= 65.19 

"'·"Means with differing s uperscripts are different (P<.01). 
d, .. Means with differing sup erscripts are different ( P< .10) . 
~'" · "'Means with differing superscripts are different ( P< .OS). 
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PERFORNANCE OF STEERS FED IN OUTSIDE tOTS COHPARED 
TO THOSE FED INSIDE ON SLATTED FLOORS 

Homer B. Sewell 

ABSTRACT 

Closeouts of 72,000 head of yearling steers from 842 pens in a 
North Missouri Custom Lot were used in a 12-year study (1976 to 1987) to 
compare performance in outside, dirt lots vs that in confinement 
buildings with slatted floors over manure pits. Performance was similar 
on a yearly basis in the two type lots. Steers in outside, dirt lots had 
similar death losses, ave r a ged 5.8% (P <.001) faster daily gains (2.94 
vs 2.78 lb), consumed 5.2% (P< .001) more daily feed and had similar feed 
conversions to cattle fed in confinement (7.99 vs 8.01). 

Cattle fed in confinement had superior performance to outside cattle 
when sold in the first six months of the year but had inferior perform<mce 
when sold in the last six months of the year. Outside cattle, sold in 
January through June, had higher death losses (.79 vs .67%), similar 
avera ge da ily gain, consumed 5% (P< .001) more daily feed a nd required 
4% (P <.001) more feed for a unit of gain (8.34 vs 8.02) compared to those 
in confinement. 

Cattle sold from outside pens in the last half of the year had 
superior performance to cattle from inside pens. Outside ca ttle had 
.32 (P <.01) less percentage units of death loss (.52 vs .84%), 12.5% 
(P <.001) faster average daily gains (3.05 vs 2.71 lb), a te 5.4% (P < .001) 
more daily feed and required 6.4% (p< .001) less feed for a unit of gain 
(7 .49 VS 8 .00). 

In this study, there was no additional performance of confined 
ca ttle to pay for tl1e extra cost per animal ca pacity of the conf inement 
buildings. 

INTRODUCTION 

Muddy lots and cold temperatures reduce the performance of ca ttle 
fed in winte r compared to those fed in summer months in ~lissouri . Feedlot 
Cattle have r educed performance i n winter in all the major feeding areas 
of the nation but the effec t i s grea t er i n the northern more humid a r eas. 
Cattle feeders in Missouri and other Cornbelt sta t e s have been concerned 
about how much disadvantage their inclement win t~r weather causes them 
in competition with lots l oca ted in the drier and warmer clima t e s of the 
southwest . 

1 

~Appreciation is expressed to Hampton Feedlot Incorporated, Triple tt, MO 
fo r supplying the feedlot closeout records used in this study. 
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Hampton Feedlot, Incorporated, Triplett, Missouri is north of the 
Missouri River in Central Missouri. It is a commercial lot with 5,500 
head capacity where yearling steers and heifers are fed. Facilities 
included two buildings with partial openings on the south and north 
sides and slatted floors over a shallow manure pit. Each houses about 
550 head of cattle. Outside, concrete-paved lots with partial roof hold 
another 550 head. Outside, dirt lots with mounds, shades and fence line 
bunks have about 4,000 head capacity. 

The purpose of this study was to compare the performance of cattle 
fed in outside, dirt lots with those fed in confinement on slatted floors 
in both winter and summer periods. 

PROCEDURE 

Closeouts of pens of cattle fed at the lot have been collected and 
summarized for 12 years (1976-1987). Pens of yearling steers fed in 
outside, dirt pens are compared with steers fed in confinement on 
slatted floors. An analysis of the data by months showed that cattle 
sold in January through June performed better in confinement while those 
sold from July through December did better in outside pens. Thus, cattle 
leaving the lot in the first six months of the year are included in the 
winter period and those sold in the last six months are in the summer 
period. The number of closeouts was insufficient to include cattle fed 
in the outside paved lots in the comparison. 

The initial weights are purchase weights or the arrival weights at 
the lot if the cattle have been grown at home. Final weights are sale 
weights at the lot with a 4% shrink. Pen closeouts are the average 
performance of the pen which may range from 60 to 200 head of cattle. 

Cattle are brought to a full feed of a high concentrate ration in 
10 to 14 days by reducing the amount of corn silage in the ration. When 
cattle are on full feed, they receive 6 to 8 lbs of corn silage a head 
daily, 1 lb of 40% protein supplement and shelled corn ad libitum. Feed 
was reported on an air dry basis for the first part of the study but haS 
been converted to a dry matter basis for the last part. Thus, feed in
takes and feed conversions in the summary have a moisture level somewhere 
between air dry and dry matter. 

Data were analyzed as a completely randomized design in which 
treatments were arranged as a 2x2 factorial (winter vs summer and 
confinement vs outside). Mean differences were ascertained using 
Fisher's Least Significant Difference (LSD). 

RESULTS 

There were 439 pens with 45,051 head of steers sold from the 
outside, dirt lots and 403 pens with 26,937 head sold from the inside, 
slatted floor buildings in the 12 year summary (Table 1). SurprisinglY• 
cattle fed in the outside, dirt lots performed equal to or slightly 
better than cattle fed inside when compared on a year around basis. 
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This equivalent performance for outside cattle is in spite of their being 
fed an average of 6 days longer (120 vs 114) and to 43 lbs heavier, aver
age weights (1,160 vs 1,117). Cattle fed outside had 34 lb (P <.001) 
more total gain, gained 5.8% (P< .001) faster (2.94 vs 2.78 lb ADG), ate 
5.2% (P <.001) more daily feed (23.5 vs 22.27 lb) and required similar 
amounts of feed for a unit of gain (7.99 vs 8.01) compared to inside cattle. 
Death loss was similar in the two groups (.71 vs .73%). 

Some studies have indicated that cattle fed inside have .5 to 1 higher 
dressing percentage units in winter than cattle fed outside. Adjustments 
of these final weights for a 1% dress difference in winter would improve 
the comparative performance of the cattle housed inside. 

No. 

Table 1. Twelve Year Performance of Steers in Outside, Dirt vs 
Inside, Slatted Floor Lots (1976-1987) 

Avg Avg Avg Avg 
Death Ave Initial Final Avg Daily Daily 

No. Loss Days Weight Weight Gain Gain Feed 
Avg 
Feed/ 

Pens Head % Fed Lb Lb Lb Lb Intake Gain 

DIRT 
439 45,051 .71 120 808 1,160 352a 2.94a 23.50a 7.99 

SLATS 
318b 2.78b 22.27b 403 26,937 .73 114 799 1' 117 8.01 

DIRT vs SLATS 
-.02 6 9 43 34 .16 1.23 -.02 

% 5.8 5.2 

a,b 
Heans in same column with different superscript differ ( P < • 001). 

Winter Performance 

Comparing the performance of cattle fed inside with those fed outside 
during the winter months should give an indication of the effect that winter 
weather is having on feedlot cattle performance in Missouri lots. As pre
viously mentioned, summarizing the data by months showed that cattle sold 
from January through June had better performance inside but cattle sold in 
the last six months of the year had better performance in outside lots. 
Evidently, cattle sold in May and June from outside lots hadn't completely 
recovered from adverse mud and temperature effects on their earlier per
formance. 

Note that 222 pens with 24,414 head were sold from outside, dirt 
pens and 234 pens with 15,647 head were sold from inside, slatted floors 
from January through June in the 12 year summary (Table 2). Again, cattle 
fed outside were fed 7 days longer and to 37 lbs heavier weights than 
cattle fed inside. Why cattle are fed longer outside is not evident, 
unless cattle inside tend to finish or appear to be finished sooner and 
at slightly lighter weights. 
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Table 2. Winter Performance of Steers in Outside, Dirt vs Inside, 
Sl a tted Floor Lots - 1976 to 1987 

No. 
Pens 

222 

234 

% 

No. 
Head 

24,414 

15,647 

Dea th 
Loss 

% 

.79 

.67 

. 12 

(Sold January 1 to June 30 ) 

Avg 
Days 
Fed 

120 

113 

7 

Avg 
Initial 
Weight 

Lb 

820 

806 

Avg 
Final 
\\Ieight 

Lb 

DIRT 
1,163 

SLATS 
1,126 

DIRT VS SLATS 

Avg 
Ga in 

Lb 

14 37 23 

Avg 
Daily 
Gain 

Lb 

2.85 

2.82 

.03 
1.0 

Feed/ Feed/ 
Head/Day Gain 

Lb 

1.14 
5.0 

b 
8.02 

.32 
4.0 

a b ) c'dMeans in same column with different superscripts differ (p< .05 · 
'Means in same column with different superscripts differ (P< .001)· 

Cattle fed outside had higher death loss (.79 vs .67%) but the 
difference was not significant. Cattle fed outside had similar average 
daily gains (2.85 vs 2.82 lb), consumed 1.14 lb (P <.001) more daily 
fed (23.77 vs 22.63 lb) and required .32 lb (P< .05) more feed for a 
pound of gain (8.34 vs 802 lb). Also, cattle sold from outside pens 
would carry more mud in their hair coats and likely have lower dressing 
percentages which would reduce their performance further. Cattle kept 
outside were making poorer use of their feed but they increased their 
feed intake enough to offset this with slightly higher daily gains com
pared to inside cattle. Cattle are known to increase their dailY feed 
intake in colder temperatures and a colder winter environment for outside 
cattle may have caused them to have larger feed consumptions. 

Summer Performance 

Cattle from dirt lots made up for their poor performance in winter 
by outperforming the inside cattle when sold from July through December 
(Table 3). Death loss was .32 percentage units less (P <.01) for cattle 
fed in outside lots during the summer period (.52 vs .84%). Cattle were 
fed 4 days longer outside (119 vs 115) and to 57 lb heavier weights 
(1,157 vs 1,100 lb). Cattle from outside pens gained 12.5% faster 
(P <.001) with .34 lb larger average daily gains (3.05 vs 2.71 lb). % 
They consumed .98 lb (P <.001) more feed a head daily and required 6. 4 
(P <.001) less feed for a pound of gain (7.49 vs 8.00 lb) than inside 
cattle. 
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Table 3. Summer Performance of Steers in Outside, Dirt vs Inside, 
Slatted Floor Lots - 1976 to 1987) 

No. 
Pens 

217 

169 

% 

(S old July 1 to Decembe r 31) 

No. 
Head 

Death 
Loss 

% 

Avg 
Days 
Fed 

20,637 .52a 119 

11,190 .84b 115 

-.32 4 

Avg 
Initial 
Weight 

Lb 

794 

788 

Avg 
Final 
Weight 

Lb 

DIRT 
1' 15 7 

SLATS 
1,100 

DIRT VS SLATS 

Avg 
Gain 

Lb 

6 57 51 

Avg 
Daily 
Gain 
Lb 

.34 
12.5 

Feed/ 
Head / Day 

Lb 

. 98 
5.4 

Feed / 
Gain 

-.51 
-6.4 

a ,b ( 
c dMeans in same c olumn with different superscript differ P <.01). 

'Means in s ame col umn with dif f erent superscript diffe r ( P <.001 ) . 

There is no a ppa rent rea s on for cattle fed outside having this 
much superior performance when s old in the l a s t six months of the year, 
unless the ca ttle i nside were under more heat stres s i n the summer months . 
Perhaps hea t and/ or ammonia f umes f rom the manure pits caused the catt le 
inside to eat less feed which resulted in lower da ily gains and less 
efficient feed conversions. 

Seasonal Ef f ec ts ~ Cattle Fed in Sa me ~ Lot 

A more accurate evaluation of winte r environmenta l effect on catt le 
performance in Missouri can be go t ten by c omparing the summer and winter 
performance of cattle fed in the same type lot ( t a ble 4). 
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Table 4. Summera vs Winterb Performance of Steers Fed in 
Same Type Lots (1976-1987) 

Sea
son 

s 
w 
S/W 
% 

s 
w 
S/W 
% 

No. 
Pen 

217 
222 

169 
234 

No. 
Head 

20,637 
24,414 

11,290 
15,647 

Death 
Loss 

% 

c 
.52d 
.79 

-.27 

.84 

.67 

.17 

Avg 
Days 
Fed 

119 
120 
- 1 

115 
113 

2 

Avg 
Initial 
Weight 

Lb 

794 
820 
-26 

DIRT 

Avg 
Final 
Weight 

Lb 

1,157 
1,163 

- 6 

SLATS 
788 1,100 
806 1,126 
-18 -26 

Avg 
Gain 

Lb 

312 
320 
- 8 

Avg 
Daily 
Gain 

Lb 

3.05~ 
2.85 

.20 
7.0 

e 
2.71f 
2.82 
-.11 

-3.9 

~Summer (S) cattle sold from July 1 through December 31. 

Feed/ Feed/ 
Head/Day Gain 

Lb 

22.84~ 
23.77 
-.93 

-4.0 

g 
21.67h 
22.63 
-.96 

-4.2 

g 
7.49h 
8.34 
-.85 

-10.2 

8 .oo 
8.02 
-.02 

W!nter (W) cattle sold from January 1 through June 30. 
c,f Means in same column with different supercript differ (P< .OS). 
e,h Means in same column with different supercript differ (P< .01). 
g, Means in same column with different supercript differ (P < .001) · 

Cattle sold from outside pens in the summer period (July-December), 
when they had little effect from cold temperature and muddy lots, performed 
much better than cattle sold in the first half of the year. Death loss was 
less (P .05) in the summer period (.52 vs .79%). Cattle gained 7.0% 
(P <.001) faster in summer than winter (3.05 vs 2.85 lb ADG) and had 10.2% 
(P <.DOl) more efficient feed conversions (7.49 vs 8.34 lb). Observe 
cattle fed in summer consumed 4% (P <.001) less feed a head daily than 
those fed in winter (22.84 vs 23.77 lb). Lower fed intakes coupled With 
faster daily gains gave a 10.2% better feed conversions for the summer 
cattle. Again, cold weather must have stimulated the cattle to eat more 
feed in winter but the stress of cold and mud increased the maintenance 
requirements of the cattle resulting in reduced gains and less effiCient 
feed conversions. 

The relative performance during winter vs summer for cattle fed 
inside is quite different from that for outside cattle (Table 4). Cattle 
tended to perform better in winter than in summer when fed inside· Summer 
cattle were fed about the same number of days (115 vs 113) but star~ed on 
feed 18 lb lighter (788 vs 806 lb) and were sold 26 lb lighter (1,1 0 vs 
1,126) than those fed in winter. The .17 higher death loss percentage d 
units in summer (.84 vs .67%) were not significant. Winter cattle gaine 
3.9% (P< .01) faster (2.82 vs 2.71 lb ADG) but feed intake was 4.2% 

f d con-(P <.001) less in summer (21.67 vs 22.63 lb)which gave similar ee k d 
versions for the two groups (8.00 vs 8.02 lb). The lower feed inta edan 
lower daily gain in summer may indicate cattle in confinement suffere 
more from heat in summer than from cold in winter. 
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These data indicate that outside dirt lots that have 300 to 400 
square feet of space per animal, dirt mounds, concrete pads by bunks and 
waterers, good surface drainage, wind breaks and shades can give yearly 
performances very similar to confinement buildings for yearling cattle 
fed in Missouri. There were little differences in the yearly, average 
daily gains and feed conversions of 800-lb cattle finished in outside 
vs inside lots in this study. Cattle fed inside had better average 
performance in winter but outside cattle compensated by outperforming 
inside cattle in summer. 

In this study, there was not any additional performance from inside 
cattle to pay for the extra cost per animal capacity of the confinement 
building, unless the cattle fed inside could be sold for a higher price 
per pound. These findings do not mean that confinement buildings will not 
pay for some producers. Some cattle feeders do not have adequate space, 
suitable soil type or topography to locate and design a satisfactory 
outside lot. 
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FEEDLOT PERFORMANCE OF STEERS PREVIOUSLY FED 
ENDOPHYTE INFECTED TALL FESCUE HAY 

J.E. Williams, S.E. Grebing, D.K. Bowman and 
S.J. Miller 

SU~Y 

An experiment was conducted to evaluate the effects of backgrounding steers on high (HI, 80%) or low (LI, <10%) endophyte infected tall fescue hay (TF) plus corn and alfalfa-orchardgrass hay on subsequent feedlot performance. The backgrounding phase lasted 113 days and the feedlot phase lasted 133 days. During the 113 days of backgrounding, steers fed alfalfa-orchardgrass hay plus 6 lbs of corn had faster (P<.OS) daily gain than those fed the tall fescue dietary treatments. Although steers previously fed HI-TF had lower daily gain and lower feed intakes for the first 16 days, there were no difference in overall daily gains and feed intakes among treatments for the 133 days in the feedlot. Steers previously fed HI-TF and LI-TF had lower carcass weights, quality grade and carcass values than steers previously fed alfalfa-orchardgrass hay. The previous poor performance of steers fed tall fescue hay _infected with endophyte affected the carcass weight and carcass value after 133 days in the feedlot. 

INTRODUCTION 

The level of nutrition that stocker cattle receive prior to entering the feedlot influences performance. Livestock grazing low quality forages prior to finishing often demonstrate compensatory growth, which is a period of increased growth following a period of restricted nutrition. However, not all animals demonstrate compensatory growth. Factors which influence compensatory growth include the severity and nature of undernutrition and age of animal as well as the protein to energy ratio of the diet fed. 

Feedlot managers have expressed concern regarding cattle displaying low gains and being off feed after initial placement in feedlots following backgrounding on low quality forages or tall fescue infected with endophyte. Do steers which have previously been restricted either in nutrient quality or nutrient quantity actually "catch up", through compensatory growth, with steers which were placed in the feedlot after having being fed a high quality prefinishing nutritional regimen? This is especially an important concern for Missouri cattle producers for two reasons. First, Missouri exports much of its calf crop as feeder cattle and second, many of Missouri's cattle are grazed on low quality fescue pastures with variable degrees of endophyte infection. 

The objective of this study was to evaluate the effects of previous forage system on performance and carcass characteristics of cattle backgrounded on tall fescue infected with endophyte and finished on a high concentrate diet. 
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PROCEDURE 

Fifty Hereford x Angus steers averaging 650 lbs were randomly assigned 
to one of 3 treatments: 1) a high level of endophyte infected tall fescue 
hay (greater than 80%, HI), 2) a low level of endophyte infected tall 
fescue hay (less than 10%, LI) and, 3) alfalfa-orchardgrass hay (ALF-0) (20 
steers per TF treatment and 10 per ALF-0 treatment). Core samples of tall 
fescue averaged 7.8% crude protein while the alfalfa orchardgrass 
combination averaged 15.1% crude protein . The major objective of the 
experiment was to determine the influence of endophyte infection of tall 
fescue on performance by steers. At the onset, ten steers each in the high 
vs low endophyte fescue treatments were implanted with 36 mg of zeranol. 
Since implant did not affect (P>.10) any parameters measured, only the 
effect of previous forage program will be discussed. In addition to ad 
libitum consumption of big round bales of tall fescue or bales of 
alfalfa-orchardgrass hay, steers were supplemented with 6 lbs of cracked 
corn-soybean meal based supplement per head per day. The steers remained 
on this feeding program from mid November to March (113 days). Steers 
were weighed at 28 day intervals. 

Following the grazing phase, steers were individually fed a whole 
shelled corn-corn silage based finishing diet (table 1), using the 
electronic Calan gate system. During the finishing phase, steers were 
weighed initially at 16, 30, 57, 86 and 117 days and at slaughter. Steers 
were slaughtered when they visually appeared to attain a quality grade of 
high good-low choice. Carcass data were also collected at time of 
slaughter after a 48-hr chill. 

RESULTS AND DISCUSSION 

Steers fed tall fescue hay with supplemental corn only gained 15% as 
fast (.17 lb/day) as steers fed ALF-0 hay (1.17 lb/day) for the 113 days. 
Steers receiving ALF-0 hay were 114 lbs heavier (P<.OS) than the TF 
treatments at the beginning of the feedlot phase. Level of endophyte 
infection of tall fescue did not affect daily gains of steers during the 
backgrounding phase. The low daily gain for steers fed high vs low 
infected TF hay was attributed to the poor quality of fescue hay and, the 
higher energy requirements by steers to maintain body temperature during 
the extreme low temperatures of January through March. This may have 
precluded differences in growth response between tall fescue treatments 
during the backgrounding phase. 

During the first 16 days in the feedlot, steers previously fed ALF-0 
hay had higher (P<.06) daily gains than those previously fed HI-TF, with 
daily gains for the steers fed LI-TF being intermediate. During days 17-30 
and 31-57, the TF treatments showed a 33 and 7%, respectively, greater 
daily gain than the ALF-0 treatment, reflecting compensatory gain. 
However, for the 133 days on the high concentrate diets, no differences in 
daily gain were observed among treatments. 

For the 0-16 day period, the ALF-0 treatment had higher {P<.OS ) dry 
matter intakes than the HI-TF treatments while those for the LI-TF 
treatments were similar . No increase in dry matter intake for the TF vs 
ALF-0 treatment was observed for the 17-30 and 31-57 day periods. Although 
not significant, feed to gain ratios were better for the ALF-0 treatment 
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than the HI-TF f or the 0-16 day period. The 17-30 day per i od was the only 
one in which TF treatments had better feed conversions than the ALF-0 
treatment , which was a r eflection of compensatory gain. 

The HI-TF and LI -TF treatments had 46 and 33 lbs. lighter (P<.05 ) 
carcass weights than the ALF-0 treatment. Steers previously fed the ALF-0 
hay diet had highe r (P<.10) quality grades than the other treatment. The 
highe r carcass weight and quality grade resul ted in $31 and $71 per head 
advantage, respe ctively, for the ALF-0 tre atment vs the LI- and HI-TF 
t reatme nt s . Other carcass c haracteristics were simi lar among treatments. 

In conclusion, level of endophyte infection of TF affected dailY gain, 
dry matter intake and feed conversion of steers during the first 16 days in 
the feedlot. Although steers previously fed tall fescue partially 
compensated in weight, regardless of level of endophyte infection, they had 
lower carcass weight, quality grade and c arcass value than steers 
pre vious ly fed alfalfa- orchardgrass hay. 

TABLE 1. COMPOSITION OF DIETS FED TO STEERS 

Whole s h e l led corn 
Corn silage 

Supplement 

Corn 
Soybean meal 
Urea 
Dicalcium phosphate 
Potassium chloride 
Trace mineral s alt 
Rume n s in premix 

nDry matter basis . 

8 1. 3 
11. 5 

. 22 
4. 32 

.04 

.14 

. 28 

.10 
2 .10 

TABLE 2. I NFLUENCE OF ENDOPHYTE-FESCUE ON STEER PERFORMANCE 
WHI LE FED HIGH VS LOW ENDOPHYTE FESCUE HAY 

N 

Initial wt. , lb . 
ADG, lb . 
Fina l wt. , lb . 
Lb. of gain f or 

113 day s 

ALF- 0 

10 

688.2 
1. 17" 

801" 

112 .8" 

HI -TF 

2 0 

664 . 6 
.18b 

684 . 2b 

19 . 6b 

LI-TF 

20 

664.5 
.161> 

683.8b 

19.3b ~ 
-----------------------------------------------------------------
" · t>Means wit h different s uperscript s diff e r at P< .05. 
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TABLE 3. FEEDLOT PERFORMANCE OF STEERS PREVIOUSLY FED 

HIGH AND LOW I NFECTED TALL FESCUE HAY 

ALF - 0 LI-TF HI - TF 

Daily gain , lb . 

0- 16 d 2 .4 f"l 2 .0" 1. 5" 

17 - 30 d 2 . 4 3 . 3 3.1 

31 - 57 d 3.6 3 .9 3.8 

58- 84 d 2 . 9 2.6 2.7 

85- 117 d 2 . 6 2 . 6 2 . 8 
0 - 13 3 d 2 . 9 3.0 2 . 9 

Dry matter i n tak e , lb . 

0 - 16 d 17 . 9<0 16. 9'"' 16 . 6" 

17 - 30 d 19.5 19 . 1 18 . 9 
31- 57 d 21.2 20.5 20 . 2 
58- 84 d 20. 8 20 . 2 20 . 7 
85-117 d 19 . . , 20. 5 20. 6 

0 - 133 d 19 . 8 19 . 4 19.4 

Feed to gain , lb . /lb . 

0- 16 d 8 . 3 10 . 4 12 . 2 
17- 30 d 9.6 8 . 8 6 . 9 
31- 57 d 5 . 5 5 . 6 5 . 4 

58- 84 d 7. 9 8 . 2 8 . 6 

85- 117 d 7 .7 8 . 8 7 .8 

0 - 133 d 7.0 6 . 8 7.0 

" · bTreatment me ans wi th diffe rent s uperscripts differ at P<.06 . 

" · ''Treatme nt mean s with diffe r e nt super scripts diffe r at P< . OS . 
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~ABLE 4 . CARCASS DATA OF STEERS PREVIOUSLY FED HIGH VS 
LOW ENDOPHYTE INFECTED TALL FESCUE HAY 

ALF-0 HI-TF LI-TF 

Carcass wt., lb. 668" 622"' 635"' 
Fat thickness, in. .42 .41 .41 
Ribe ye area, in . :~ 12.4 11.6 11.5 
KHP fat, % 2.4 2.2 2 .3 
Yield grade, % 2.6 2.6 2.7 
Quality grade'"' 14.4" 13.3"' 13 .4" 
Carcass value, $" 652 .0- 581. 1 r 620.9 .. r 

" ·"'Treatment means with different superscripts differ at 
P<. 05. 

"·"'Treatment means with different superscripts differ at 
P<.10. 

-.rTreatment means with different superscripts differ at 
P<.01. 

~ 12 = good +, 14 = c hoice . 
"Carcass value based on $.99/lb. for choice and $.87/lb. for 

good with yield grade of 2-3. 
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RESEARCH 

IN 

PROGRESS 

Thi s section contains bri ef descriptions of research trials 
currently underway in the Department of Animal Sciences . 
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1988 
Progress 

Report 

RESEARCH IN PROGRESS 

COHPARISON OF FEEDING 11GA VS NORGESTOHET IMPLANTS 
FOR 14 DAYS COUPLED WITH A SINGLE INJECTION OF 
PROSTAGLA.NDIN ON ESTROUS SYNCHRONIZATION IN POST
PARTUM BEEF COWS AND YEARLING HEIFERS 

Jack C. Whittier, Assistant Professor, Todd Rhoades, 
Dave Gourley, Graduate Students; Jim Gerrish, Super
intendent, Forage Systems Research Center 
Hyron and Steve Alexander, Linneus, Mo; Ted Thoreson, 
Eldorado Springs, MO, Cooperating Beef Producers 

OBJECTIVE 

Compa re the delivery system of two synthPtic progestins given to 
yearling heifers and postpartum cows for 14 days, followed with a single 
injection of prostaglandin 16 days after exposure to the progestins on: 

1. The synchrony of estrus following prostaglandin injection. 
2. Stimulating cyclicity in non-cycling females. 

PROCEDURE 

Two trjals are being conducted to study these objectives, trial 1 
involves 130 yearling heifers, and trial 2 involves 80 postpartum cows. 
Rlood samples collected 7 days apart and analyzed for progesterone were 
used to establish the number of animals that had attained estrous 
cycles by the start of the trial. One-half of the animals were im
planted with a silastic implant containing norgestomet, a synthetic 
progestin (the implant from the Synco-Mate-R system), for 14 days while 
the other half of the cows were fed 0.5 mg of MGA per head per day for 
the same 14 days. 

Sixteen days after the removal of the implant and MGA feeding, all 
animals in both treatment groups were injected with 5 rnl of prosta
glandin. Estrus detection and AI was done for 7 days, followed by 35 
days of breeding with clean up bulls. Previous research indicates that 
approximately 85% of the animals will conceive during this 42 day 
breeding period. 

Results will be calculated based on percent of cows showing estrus 
and being bred during the 7 and 42 days folJowing the prostaglandin 
injectjon. Cows will be pregnancy diagnosed approximately 60 days after 
the clean-up buJ.ls are removed and calving dates will be obtained to 
confirm the breeding data. 
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Progress 

Report RESEARCH IN PROGRESS 

The Effectiveness of Porcine Relaxin Administration in First-Calf Beef Heifers on Reducing 

Calving Difficulties . 

Russell V. Anthony, Assistant Professor (UM-C), Robert W. Caldwell, Graduate Research 

Assistant (UM-C) and Robert A. Bellows, USDA-ARS, Fort Keogh Livestock and Range Research 

Laboratory, Miles City, MT 

OBJECTIVES 

To determine the effectiveness of intramuscular administration of porcine relaxin (3000 

U) at either 4 or 7 days prepartum to first-calf beef heifers in reducing the incidence and 

severity of calving difficulties. 

PROCEDURES 

Relaxin is a small protein hormone very similar in size and structure to insulin. It is 

Produced by the corpus luteurn on the pregnant ovary in some species and by the placenta in 

other species. Relaxin has been implicated in playing a role in preparing the birth canal 

for parturition, by increasing distensibility of the cervix and vulva, and by causing 

relaxation of the pelvic ligaments. These actions of relaxin could allow for easy passage of 

the calf through the birth canal, and ther eby reduce the inci dence and severity of calving 

difficulty. Un for tunate ly, cow relaxin has not been characterized or purified . 

An experiment is currently being conducted at the USDA-ARS experiment station in Mi l es 

City, MT t o investigate our objectives. Forty-six crossbred heifers (26 H X A and 20 Br X H) 

Ylere bred artificially to a single Celbvieh, and were assigned to one of three treatment 

groups. One group (4-R) will receive a single intramuscular injection of porcine relaxin 

(3000 U; 1 mg) at 4 days before their expected calving da te. A s econd group ( 7-R) of hei fer s 

Vlill receive a single intramuscular injection of porcine relaxin (3000 U; 1 mg) at 7 days 

before their expected calving date , and a third group (C) will r eceive no porcine r e l axin 

administration. The porcine r elaxin has been purified in our laboratory at L~-C and the 

bioactivity was determined using the mouse interpubic ligament bioassay . 

Beginning 10 days before expecte d parturition pe lvic measurements, hip height and width 

measureme nts, vulva l ength and vulva scores , udder scores and cervical ripeness scores will 

be collected daily. Additionally, daily blood samples will be collected for es tradiol, 

Progesterone, r elaxin, cortisol and prostaglandin FM analysis . At the time of calving, calf 

birth weights, ca l f body measurements , calving difficulty score s, ca lf vigor scores and t he 

incidence of retained placentae will be recorded . Pelvic measurements and a blood sample 

from the darn will be collecte d within two hours of parturition. Daily blood samples and 

Pelvic mea surements will be collected through two days postpartum. 

Ou r aim is to de termine if administration of 1 rng (3000 U) of porcine relaxin during the 

l ast few days before calving to first-calf heifers will prepare the birth cana l so t hat 

Calving can occur with greate r ease. If porcine r e laxin i s effecti ve in reducing t he 

incidence and severity of calving difficulty and retained placentae rate, it may prove to be 

a Valuable tool for the cow-calf produce r . 
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Report 

RESEARCH IN PROGRESS 

THE EFFECTS OF WHOLE COTTONSEED SUPPLEMENTATION 
ON RUMEN CHARACTERISTICS A..ND DIGESTIBILITY OF 
LOW QUALITY GRASS HAY 

E.G. Schmitz, J.C. Whittier, and J.A. Paterson, 
Department of Animal Science 

OBJECTIVE 

1. To determine how whole cottonseed supplementation affects 
digestibility of low quality grass hay. 

2. To determine how whole cottonseed supplementation of low 
quality grass hay affects rumen pH, volatile fatty acid 
production, and volatile fatty acid ratios. 

PROCEDURE 

Whole cottonseeds (WCS) are a by-product of the cotton ginning 
industry. A source of WCS is available in southeast Missouri in the late 
fall, generally at competitive prices. The nutrient composition of WCS 
(24% CP, 28% cell wall, 96% TDN, and 23% fat) make them an attractive 
supplement for beef cows during late gestation and early lactation, when 
nutritional requirements are peaking and the quality of feedstuffs may be 
inadequate to meet those nutritional needs. WCS are routinely included 
in dairy rations because of their high content of energy, protein, and 
fiber. Little work has been done on how WCS supplementation may affect 
diet digestibility or rumen characteristics when added to low quality 
hay diets. We are currently evaluating 2 levels of WCS supplementation 
to determine how digestion, rumen characteristics, and intake of hay are 
affected by the inclusion of CWS into the diets of beef heifers. 
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Report 

RESEARCH IN PROGRESS 

EFFECT OF SUPPLEMENTAL GRAIN ON PERFORMANCE OF GRAZING 
STEERS AND CARCASS COMPOSITION AFTER FINISHING 

Jim Ellis, Dr. Homer Sewell, and Dr. George Garner 

OBJECTIVES 

Determine the effects of: 

1. energy or protein supplementation on performance during the 
backgrounding period and carcass composition after finishing. 

2. energy supplementation level and length of supplementation on 
intramuscular fat levels after finishing. 

3. supplemental energy level, length of supplemental feeding and high 
concentrate feeding during the finishing period on glucose metabolism. 

PROCEDURES 

Eighty crossbred steers located at Greenley Memorial Center near 
Novelty, MO, will be used to determine effects of energy and protein 
supplementation. Treatments will consist of (1) no supplement, (2) 3 
pounds of corn/hd/day, (3) 1 pound of SBM plus 2 pounds corn/hd/day, or 
(4) .35 pounds bloodmeal, .35 pounds corn gluten meal and 2.35 pounds 
corn/hd/day. 

Animals will be weighed every 28 days during the summer. Blood will 
also be collected periodically for plasma glucose determination during the 
grazing season. 

After the end of the grazing season, animals will be placed on a high 
concentrate diet and fed until they arc dPtermined to be of a low choice 
quality grade. Carcass data will be collected at slaughter and a sample 
of the longissimus dorsi muscle will be used to determine intramuscular 
fat levels. 

Objectives 2 and 3 will be determined with 40 Gelbvieh-Hereford steers 
located at the Forage Systems Research Center near Linneus, MO. These 
steers will be divided into four treatments and placed on pasture wlten 
grazing is adequate. Treatments will be (1) a no supplement control, 
(2) 2 pounds of grain the last 84 days of the grazing season, (3) 3 pounds 
of grain the last 56 days on pasture or (4) 6 pounds of groin the last 28 
d<ys of grazing. Animals will be weighed every 28 days and blood collected 
for plasma glucose determination. 

After removal from pasture about October 1, the steers will be placed 
in the feedlot and fed a high concentrate diet. Average feeo consumption, 
average daily gain and days on feed will be recorded along with sonoray 
measurement of backfat and blood collection for glucose determination. 

At slaughter carcass data will be collected. A sample of the 
longissimus muscle will be collected for intramuscular fAt content and 
detailed lipid analysis. 
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Report 

RESEARCH IN PROGRESS 

GROWTH CHARACTERISTICS AND TOXIN PRODUCTION OF 
ACREMONIUM COENOPHIALUM, THE ENDOPHYTIC FUNGUS 
OF TALL FESCUE, UNDER MISSOURI FIELD CONDITIONS 

George B. Garner, Professor, Animal Science; Richard 
Crawford, Research Associate, Dairy Science; and George 
Rottinghaus, Associate Professor, Veterinary Toxicology 
Laboratory 

OBJECTIVES 

To correlate soil and air temperature, and tall fescue growth with 
J.• s endophyte growth as measured by concentration of ergovaline (ergovaline 

believed to be produced by rapidly growing endophyte fungus). 

PROCEDURES 

Two sites, Southwest Research Center and UMC Beef Farm, were 
selected because of proximity to weather/soil collection data and for 
80+% infection levels of tall fescue. Weekly samples of tal1 fescue were 
removed from one square meter, frozen and stored prior to hand separation 
into leaf blade, stem-sheath, and seed head. Samples were then freezed
dried, ground and stored for ergovaline analysis. The data is now being 
analyzed and compared with air temperature and soil temperature. 
Preliminary examination of the data indicated early levels of ergovaline, 
500-1000 ppb, are reached in leaves/stems prior to seed head elongation· 
Highest levels were found in seed head at maturity (up to 6000 ppb). 
Mid-summer levels were 200-500 ppb for the vegetative plant parts. A late 
fall (early November) surge was found for some samples again reaching the 
1000 ppb level. 

The practical jmplication of this work is to find ways to minimize 
the amount of toxin and the duration of those levels so that we can manage 
to minimize the effects on cattle grazing infected tall fescue. 
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Report 

RESEARCH IN PROGRESS 

EFFICACY OF IVERMECTIN ADMINISTERED VIA EXPERIMENTAL 
BOLUS IN REDUCING FESCUE TOXICOSIS IN CATTLE 

George Garner, Professor, Animal Science, and 
Richard Crawford, Research Associate, Dairy Science 

OBJECTIVES 

1. To determine the efficacy of ivermectin in a slow release bolus in 
reducing fescue toxicosis as determined by weight gains and visual 
symptomatology. 

2. To partition the effect of reduced cattle gain while grazing 
infected tall fescue between parasites and fescue toxins by giving 
another parasite control drug. 

PROCEDURES 

Thirty-two head of crossbred steers will be assigned by groups of 
four into eight 2.5 acre pastures known to be highly infected with the 
endophytic fungus. One animal in each group will receive either (1) SR 
ivermectin, (2) Levamisole, (3) placebo bolus or (4) SR ivermectin plus 
Levamisole. Cattle 'I'Till be weighed every 14 days. Fecal samples will be 
collected monthly for parasite larvae counts. 

Supplements to the pasture will be free choice mineral blocks and 
should gain drop below 0.5 pounds average daily gain in July-August, a 
2 pound/hd/day supplement of 85% corn and 15% soybean oil meal will be 
fed. 

The trial is expected to be repeated in 1989 before any conclusion 
can be made. 
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RESEARCH IN PROGRESS 

EFFICACY OF IVERMECTlN SUSTAINED RELEASE BOLUS IN 
PREVENTING SIGNS OF FESCUE TOXICOSES UNDER THREE 
ENVIRONMENTAl, CONDITIONS 

George Ga rner, Prof essor , Anima l Science s, and 
Cre i ghton Cornell, DVM, Associa t e Profe ssor, 
Biochemistry 

OBJECTIVES 

1. To de t e rmine if the ive rmec t i n s ustained rel ease bolus can prevent 
signs of fe s cue t oxi cosis i n ca ttle . 

2. To determine if ivermectin sustained release bolus improves growth 
rate in cattle fed endophyte infected taJ.l fescue hay under three 
environmental conditions. 

PROCEDURES 

Twelve crossbred heifers were acclimated to housing conditions in 
the Anima l Science Research Center on an endophyte-free tall fescue haY· 
Ca ttle were then pla ced in the Brody Cl i ma t e Laboratory. Six ani mals 
were treat ed and 6 were to be con t r ols. Cattle were trea ted two times 
with I.evamisole t o remove any pa r a s i t es . 

Three treated animals and three controls were placed i n a climate 
chamber. Ta ll fescue hay from known toxic fields was ground and fed to 
a ppetite. A trace minera l block was available. Test periods a re: 

One (1 6 days) - 75°F daytime and 70 °F nightime t emperatures 
Two (16 da ys) - 85 °F daytime and 75° F nightime t empe r a tures 
Three (1 6 days) - 95° F da ytime and 80 °F night ime t emper a ture s 

Ca ttle a r e we ighed eve r y 4 days f oll owing a 8-10 hour shrink. Rectal 
t empera ture , heart r a t e , respi r a tion rate, feed intake and water 
consumption a r e recorded. 

The practical significance of th i s e xperimen t is to fur ther define 
mode of ac t ion of the drug unde r precis e env i ronmenta l conditions s o 
that experimenta l f i eld tri a l r esul ts can be explained. 
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RESEARCH IN PROGRESS 

COMPARISON OF GRAZING SYSTEMS WITH VARIOUS 
PADDOCK NUMBERS 

J. Whittier, G. Garner, R. Morrow, J. Henning 
and G. Schmitz, Departments of Animal Science 
and Agronomy 

The 1988 grazing season will be the final year of a 3-year rotational 
grazing study being conducted at the North Missouri Center near 
Spickard, Missouri. 

OBJECTIVES 

This study is an attempt to gain insight into how rotation grazing 
systems apply to the forages, soil types, topography, and climate found 
in northwestern Hissouri. 

PROCEDURES 

The grazing systems are: 

A. Two paddock rotation with 1/2 of the pasture harvested 
for hay. 

B. Three paddock rotation with 1/3 harvested for hay. 
C. Six paddock rotation stocked 33% higher than systems 

A and B. 
D. Twelve paddock rotation stocked 50% higher than A and B 

for 60 days, then stocked at the same rate as systems 
A and B for the remainder of the grazing season. 

In 1986, there was no advantage to increasing the number of 
paddocks. IN 1987, system C produced more (P <.10) season long gain per 
acre than system B. The relative ranking of the four systems was nea rly 
parallel for both years, with system C having the greatest gain per acre, 
and system B having the least gain per acre. However, in 1986, this 
difference was not significant. There were no differences between systems 
A and D, in terms of gain per acre, for either year. 

Forage data from 1986 indicated that increasing paddock numbe r· and 
stocking rate did increase forage availability during August, September, 
and October. However topographical location of system replicates had a 
greater influence on the legume, bluegrass, and othe r grass (primarily 
tall fescue) components of the pasture s than did paddock number or 
stocking rate. 
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STIMULATION OF FEED INTAKE lN SHEEP 
BY CENTRAL INJECTION ON NEUROPEPTIDE Y 

Jess Miner, Gradua t e Student, Mary Anne 
Della-Fera , Adjunct Professor-UMC, John 
Paterson , Associate Professor , Animal 
Science and Clifton Baile , Monsanto, St. 
Louis, MC 

OBJECTIVE 

Stimulate feed consumption by injecting neuropeptide Y (NPY) into 
the brains of sheep. 

PROCEDURES 

Eight immature we thers have been i mplant ed with cannulas into each 
lateral cerebral ventricle. These lambs are maintained in individual 
pens in a room with constant lighting and temperature. We have 
demonstra ted that when lambs a r e injected into the later al ventricle 
with a solution containing 2.4 nmol of NPY they eat at lea st twice as 
much of a concentrate feed t han when injec t ed with a similar solution 
containing no NPY. This effect occurs within 0.5 h after injection and 
is gone by 6 h after inject ion. We a r e currently testing the effect of 
ventricular NPY injection on the intake of low quality rougha ge. We are 
a lso investigating the possibility that containuous or repeated injections 
of NPY will lead t o sustained above ave r age dai ly feed intake. This 
res earch could result in me thods to substantially improve nutrient 
intake by cattle . 
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