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ARE THERE DIFFERENCES BETWEEN BULLS SELECTED FOR WEIGHT AND 
THOSE SELECTED FOR WEIGHT AND CONFORMATION? 

J . F. Lasley and J. E. Comfort 

Selection of the top 1966 bulls in Line 1 and Line 2 made after a 140 day 
finishing period. 

No. of 
bull 

161 

20 

40 

89 

191 

107 

Avg. 

No. of 
bull 
152 

95 

32 

196 

102 

58 

Avg. 

Records of the Top Six Bulls in Line 1 Where Selection 
was for 392-Day Weight 

Weaning Avg. D. Final 392-Day Avg. each bull 
wt. gain score wt. above avg. 392-0. wt. 

474 3. 12 78.1 1042 153 

406 3. 32 73.8 1011 122 

458 2.99 75.5 993 104 

414 3.01 78.8 962 73 

420 2.89 70.5 947 58 

458 2.61 78.8 933 44 

438.33 2.99 75.91 981 92.3 

Records af the Top Six Bulls in Line 2 Where Selection is For 
an Index Including Score and 392-Day Weight 

Weaning Avg. D. Final Amt. each bull above 
wt. gain score Index all bulls in line 

493 3. 19 83.9 120:02 16.88 

473 3.10 79.9 120.94 11.80 

396 3.38 80.5 119.66 10.02 

478 2.80 81. 0 118.49 9.35 

406 3.25 80.0 118.47 9.32 

516 2.16 80 .0 112.69 3.55 

460.3 2.98 80.9 118.38 10. 15 

Data to date has shown very little difference in selection of the two 
lines, but records on the 1966 bulls indicate that Line 2 bulls are improving 
more rapidly than Line 1 bulls in type and conformation. In Line 2 we have 
been putting more emphasis on conformation the last two years. 
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UTILIZATION OF CORN SILAGE AND CORN GRAIN BY 
STEER CALVES AND YEARLINGS 

G. B. Thompson, Jack Riley, H. B. Hedrick and S. E. Zobrisky 

This is a preliminary report of a test in progress. 

The objectives of this experiment are: 

1. To determine the utilization of corn silage by steer calves and yearlings. 

2. To determine the utilization of corn grain by steer calves and yearlings. 

3. To determine the substitution ratios for corn and corn silage in rations 
for steer calves and yearlings. 

4. To determine the changes in carcass composition of steer calves and year
lings due to rations fed. 

Thirty-six yearling Hereford steers of good to choice grade and in medium con
dition were started on experiment January 11 to determine the efficiency of energy 
utilization for corn silage and corn grain when fed to steer calves and yearlings. 
The energy retention will be measured by a comparative slaughter technique with ran
domly selected individuals being slaughtered and detailed carcass measurements taken 
at 500, 750 and 1000 pounds live weight. Specific gravity, chemical analysis and 
low level radiation (K40 ) techniques will be used to determine the composition of 
each carcass. 

Division of animals into six lots of six head each was made at random. One 
steer was slaughtered initially from each lot to represent carcass composition at 
the start of the trial. One additional steer per lot will be killed when each lot 
reaches an average weight of approximately 750 pounds. During the growing phase 
three lots will receive a full feed of silage and three lots will be on a full feed 
of grain. During the finishing phase three ration comparisons will be made, either 
a full feed of silage, ~ silage and ~ grain, or a full feed of grain. The following 
tables indicate the design of the experiment. 

TABLE I 

Rations Fed During Growing Period 
(500-750 lbs.) by Lots 

Lot No. 2 3 4 5 6 

Ration Full Full Full Full Full Full 
feed of feed of feed of feed of feed of feed of 
silage silage silage grain grain grain 
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TABLE II 

Ration Fed During Finishing Phase 
(750-10001bs ·.) by Lots 

Lot No. 1 2 3 4 5 6 

Ration Full ~ Sil age Full Full ~ Silage Full 
feed of ~ grain feed of feed of ~ grai n feed of 
silage grain silage grai n 

TABLE III 

Slaughter Schedule 

Lot No. 2 3 4 5 6 

No. slaughtered: 
Initially 

End of growing 
period 1 1 1 

End of finishing 
period 4 4 4 4 4 4 

TABLE IV 

Feed Lot Performance 

Lot No. 2 3 4 5 6 

No. head 5 5 5 5 5 5 
Ave. wt. Jan. 11 495.2 521.6 502.8 515.6 502.4 498.4 
Ave. wt. Ma rch 8 598.4 630.4 598.4 668.4 676.0 647.6 
Ave. gain 103.2 108.8 95.6 152.8 173.6 149.2 
Ave. da ily gain 1.84 1. 94 1. 71 2.73 3.10 2.66 
Ave. daily ration/head 

Corn silage 29.4 30.7 29.7 10.8 10.8 10.7 
Corn gra in 11. 3 11.2 11 .2 
Supplement 1.5 1.5 1.5 1.5 1.5 1.5 

Comments: 

This is the initial phase of a new series of experiments. Data presented 
include only the first two months feeding period. The data are presented to illus
trate the design of the test, the initial weights and rations fed during the growing 
phase. No conclusions can be made on the efficiency of different feeding systems 
being studied at this time. 

The techniques being used in these tests will yield a more precise.evaluation. 
of feedstuffs because errors in evaluations due to differences in fill 1n cattle w111 
be eliminated. Evaluations will be made on the basis of carcass gain and changes in 
carcass composition. 
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It is the aim of this and subsequent tests to determine as precisely as possible 
the efficiency of different systems of feeding cattle. Substitution ratios of 
common cattle feeds will be determined in growing and finishing rations fed to 
calves and yearlings. 
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THE EFFECT OF ALL UREA SUPPLEMENTS AND TRACE MINERALS 
FOR FINISHING CATTLE RATIONS 

J. L. Clark & G. B. Thompson 

SUMMARY 

Supplying all supplementary nitrogen in finishing rations with urea produced 
satisfactory performance when fed to yearling steers and heifers. These results 
were comparable to results obtained on two trials reported previously. Feed costs 
were reduced when self-fed finishing rations containing corn (80%) and grass hay 
(15%) were supplemented with a urea-corn mixture as compared to soybean meal. Gains 
feed efficiency, carcass grades and dressing percentages were similar for the two 
groups of cattle. Cattle fed either the urea or soybean meal supplements made faste! 
daily gains (0.26 lbs.) and were more efficient (8% and 4%, respectively) over cattll 
receiving no protein supplement. However, cattle fed no supplemental protein pro
duced considerably cheaper gains than cattle fed soybean meal. 

Steers and heifers receiving trace mineralized salt gained faster than cattle 
fed cobalt and iodized salt when fed either soybean meal or no protein supplement. 
No response to trace minerals was noted when fed to cattle on urea supplements. 
This is opposite of results previously reported when trace minerals increased gain 
on either urea or soybean supplemented cattle. There was little or no effect of 
trace minerals on efficiency of gain, carcass grade, conformation score, loin eye 
area, or dressing percent. However, as reported previously, trace minerals may 
affect marbling score to some degree. 

**************** 
A series of tests designed to evaluate trace mineral additions to cattle 

finish rations containing different supplemental nitrogen sources have been 
initiated. The 1966 Livestock Day Report presented results from two feeding 
trials. These tests indicated that an all urea supplement was comparable to soy
bean meal in finishing cattle rations. It was also reported that there was some 
response from the addition of trace minerals to the finishing rations. However, 
in both cases, urea vs. SBM and trace mineral vs. no trace mineral, there was 
inconsistency between the two trials. Since last year's Livestock Day Report, one 
trial has been completed and the second will conclude in April 1967. The ob
jectives are to evaluate in cattle finishing rations: (1) Urea and soybean meal 
(SBM) as a supplemental source of nitrogen, (2) the effect of added trace minerals, 
trace minerals plus high zinc and trace minerals plus sulfur. 

TRIAL I 

Forty-two yearling steers and heifers weighing approximately 560 pounds were 
fed for 140 days. The rations fed were complete ground-mixed rations fed ad 
libitum in self feeders. The corn was cracked through a roller mill, the h~y 
coarse ground in a hammer mill and then mixed with the supplements in a hor1zontal 
mixer. The urea and corn were mixed at a ratio to supply the same amount of crude 
protein as soybean meal. The trace minerals were added as trace mineralized salt 
in the supplements. All weights were taken after a 15-hour overnight ~hrink ?ff 
of feed and water. Criteria used to evaluate the experiment were: we1ght ga1n,. 
feed efficiency and carcass data. The composition of the supplements are shown 1n 
Table 1. 



Ration 
SBM (44) 
Urea (281) 
Corn 
Limestone 
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TABLE 

COMPOSITION OF SUPPLEMENTS USED IN 
FINISHING RATIONS, TRIAL I 

I II III IV 

75.22 75.22 
10.56 10.56 
64.66 64 . 66 
11.28 11.28 11.28 11.28 

Dicalcium Phosphate 
I & Co S~ lta 4.52 4.52 4.52 4.52 

8.65 8.65 
T-M Salt 8.65 8.65 
Vi t. A-DES b ,c 0.33 0.33 0.33 0.33 

V VI 

75.22 75.22 
11.28 11.28 
4.52 4.52 
8.65 

8.65 
0.33 0.33 

aComposition of cobalt-iodized and trace mineral salts, respectively: 
Co-I Salt 

PPM PPM 
Com~lete feed % of salt Complete 

Mn 25 
Zn 15 
Fe 11 .25 
Cu 2.25 
I 0.414 0.01 0.55 
Co 0.43 0.0086 0.55 

bVitamin A added at 20,000 I.U. per head per day. 
cDiethylstilbestrol - 10 mg. per head per day. 

TRIAL II 

T -M Salt 

feed % of salt 

0.5 
0.3 
0.225 
0.045 
0.011 
0.011 

Fifty-six head of yearling steers. and heifers weighing approximately 521 pounds 
were assigned to one of eight treatments. Feed preparation and handling was the 
same as in Trial I. The composition of supplements are shown in Table 2. 

Each animal was implanted with 24 mg. of diethylstilbestrol at the start of 
the trial. The crude protein of the urea and soybean meal were approximately the 
same, and the trace minerals were added as trace mineralized salt. Weighing was 
the same as Trial I. 
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TABLE 2 

COMPOSITION OF SUPPLEMENTS USED IN 
FINISHING RATIONS, TRIAL II 

Rations I II III IV V VI VIle 

SBOM 75.22 75.22 
Urea 10.56 10.56 10.56 
Corn 64 . 66 64.66 75.22 75.22 64.66 
Limestone 11.28 11.28 11.28 11.28 11.28 11.28 11 .28 
Dical Phosphate 4.52 4.52 4.52 4.52 4.52 4.52 4.52 
I & Co SSlta 8.65 8.65 8.65 
T-M Sa~t 8.65 8.65 8.65 8.65 
Vito A 0.33 0.33 0.33 0.33 0.33 0.33 0.33 

~Mineral content of Co & I Salt and T-M Salt same as Trial I. 
cVitamin A fed at approximately 20000 I.U. per head per day. 
dSulfur added at rate of 0.02% of total ration as sodium sulfate. 
Zinc oxide added to supply additional 50 PPM of zinc. 

RESULTS 

Tri all 

The results of Trial I are shown in Tables 3 and 4. 

VIl d 

10.56 
64.66 
11.28 
4.52 

8.65 
0.33 

In this trial, when comparing the urea and soybean meal supplemental nitrogen 
sources, there was little difference in daily gains. However, the urea and soybean 
meal supplemented cattle gained 0.26 pounds more per day than the cattle receiving 
no supplemental protein. The crude protein content of the rations was approximately 
IU.5 percent for the urea and soybean meal supplemented rations and 8.4 percent for 
the rations without supplemental protein. Adding trace minerals increased gains of 
cattle fed rations containing either the soybean meal supplement or no supplemental 
protein. The reverse was noted in cattle fed urea supplemented rations. Cattle 
receiving no trace mineral additions gained 0.40 lbs. more per head daily than cattle 
receiving trace mineral supplements. This is contradictory to the results obtained 
last year where the trace minerals gave a gain response when added to either a urea 
or soybean meal supplement. It is also interesting to note that the group of cattle 
receiving no protein supplement but receiving trace minerals gained as much as cattle 
receiving urea plus trace mineral and soybean meal without trace mineral. In.bo~h 
lots of cattle receiving no protein supplement, the gains were low at the beglnnlng 
of the experiment but as the test progressed, the gains were similar or greater than 
those of protein supplemented cattle. 
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TABLE 3 

PERFORMANCE OF YEARLING STEERS AND HEIFERS FED SUPPLEMENTS VARYING IN 
PROTEIN SOURCE AND TRACE MINERAL ADDITIONS, TRAIL I, 140 DAYS 

Ration No. 

Lot No. 
No. cattle 
Initial wt. (lbs) 
Final wt. (lbs) 
ADG 28 days 
ADG 56 days 
ADG 89 days 
ADG 112 days 
ADG 140 days 
Fd/hd/day (lb) 
F d/ 1 b. ga in (1 b) 
Carcass data: 

Marbling scobea 

Conformati on b 
Carcass ~rade 
Loin eye 
Dressing percent 

I 
Urea + 
Co + I 

5 
7 

572.3 
1032.2 

3.63 
3.83 
3.80 
3.45 
3.29 

21.6 
6.58 

4.6 
20.3 
17.7 
1. 91 

62.4 

I I 
Urea + 

T-M 

6 
7 

554.9 
957.9 

3.20 
3.37 
3.18 
2.91 
2.88 

19.5 
6.76 

5. 1 
19.6 
18.4 
2.20 

61. 5 

III 
SBOM + 
Co + I 

1 
7 

566.4 
969.4 

3.26 
3.26 
3.27 
2.97 
2.88 

20.0 
6.94 

4.7 
19.7 
18.3 
1. 96 

61.4 

IV 
SBOM + 

T-M 

4 
7 

554.7 
1012.0 

3.86 
3.54 
3.63 
3.30 
3.27 

22.7 
6.96 

4.9 
19.7 
18.3 
2.10 

61. 9 

V VI 
No supp No supp 

+ Co + I + T-M 

3 
7 

558.0 
942.6 

2.29 
2.78 
2.87 
2.75 
2.75 

20.1 
7.34 

4.7 
18.3 
17.9 
1. 99 

61.1 

2 
7 

560.6 
966.6 

2.49 
3.24 
3.17 
2.91 
2.90 

20.8 
7.19 

4.7 
19.7 
18. 1 
2.06 

62.2 

~Marbling score: 3 traces, 4 slight, 5 small, 6 modest, 7 moderate. 
Conformation score and carcass grade: 17 average good, 18 high good, 
19 low choice, 20 average choice, 21 high choice. 

cLoin eye - square inches/l00 pound carcass. 



TABLE 4 

COSTS OF PROTEIN SUPPLEMENTS, COMPLETE MIXED RATIONS, AND FEED 
PER ONE HUNDRED POUNDS OF GAIN 

Ration No. I II II Ia IVa IIIb IVb II IC IVc 
Treatment Urea + Urea SBM + SBM + SBM + SBM + SBM + SBM + 

Co + I + T-M Co + I T-M Co + I T-M Co + I T-M 
Supplement cost/l00 lbs. $ 2.67 $ 2.72 $ 4.87 $ 4.92 $ 4.12 $ 4.17 $ 3.37 $ 3.41 

Complete mixed ration/l00 lbs. 2.37 2.37 

Feed cost/l00 lbs. gain 15.59 16.02 

$15.80 

~cost when SBM $115 per ton. 

~~~~~ ~~~~ ~~~ :;~ ~~~ ~~~: 
Other prices used in calculations: 

Urea 
Ground corn 
Limestone 
Dicalcium Phosphate 
Iodized Salt 
T -M Sa lt 
Vitamin A 
Ground hay 

2.51 2.51 

17.42 17.47 

$17.45 

CWT 
$4.80 
2.50 

.80 
4.65 
2.00 
2.50 

.23/1b. 
1. 50 

2.46 2.46 2.41 2.41 

17.07 17. 12 16.73 16.77 

$17.10 $16.75 

V VI 
No supp No supp 
+ Co + I + T-M 

$ 2.43 $ 2.47 

2.34 2.35 

17.18 16.90 

$17.04 

I 
\.0 
I 
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In all cases, the cattle receiving the urea supplements were more efficient 
(feed per 100 pounds gain) and the cattle receiving no protein supplements were 
least efficient. The urea fed cattle required 0.3 pounds and .6 pounds less feed 
per pound of gain than the cattle receiving soybean meal and no protein supplement, 
respectively. Consequently, with the increased efficiency of the urea-fed cattle, 
and the reduced feed cost associated with the urea rations (Table 4), the urea-fed 
cattle had cheaper gains than SBM-fed cattle. If SBM costs $115 par ton, as it did 
during much of this trial, the urea-fed cattle had savings of $1.65 per one hundred 
pounds of gain. If the SBM costs $95 and $75 per ton, respectively, the savings 
per one hundred pounds of gain for urea-fed cattle would have been $1.30 and $.95, 
respectively. As noted in Table 4, SBM would have had to be below $95 per ton before 
gains would have been as economical as for cattle fed no protein supplement. 

These results indicate that urea can supply all the supplemp.ntal nitrogen needed 
in beef finishing rations. Comparing the costs of urea or soybean supplements on the 
basis of the following guide is supported by these results. 

Compare the cost of a mixture of 600 1bs. of ground corn and 100 1bs. of 
urea with the cost of 700 pounds of soybean meal. The value of additional minerals 
in soybean meal as compared to the urea corn mixture did not improve efficiency of 
gain or reduce cost of gains. The addition of trace minerals to either supplement 
did not reduce cost of gains although gains were increased in cattle fed the soy
bean supplement. 

There was little or no effect of trace minerals on feed efficiency and cost 
of gain. There was little difference in marbling score, carcass grade, conformation 
grade, loin eye or dressing percent as affected by protein supplementation. Again, 
as reported last year, trace minerals may increase marbling score. However, there 
was no difference in marbling score when cattle received no protein supplement. 

Trial II 

The results of this experiment are incomplete at this time. Final weights 
will be taken in April 1967 and carcass data collected. 
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THE MISSOURI BEEF CATTLE IMPROVEMENT PROGRAM 

John W. Massey 

The Missouri beef cattle improvement program is available to beef cattle 
breeders who may use it to check each animal's performance from birth until it 
is added to a herd or slaughtered. The programs have flexibility and will be 
helpful to both purebred and commercial cattlemen in their selection and breeding 
programs. They are most useful in evaluating individual animals within a herd. 
They are not designed for the purpose of comparing one breed with another breed 
or one herd with another herd, because the environmental conditions will vary from 
farm to farm. 

The following programs were developed to measure--with greatest precision, 
in a shorter time--a herd's production or a bull 's prepotency for siring high
quality, efficient offspring. 

1. Two plans for on-the-farm performance testing--Plan A and Plan B. 

2. Central beef cattle testing station. 

3. Use of ultrasonics in livestock improvement. 

4. State sale of performance-tested bulls 

5. Progeny testing via carcass information. 

If you want to start on Beef Cattle Improvment testing, see your county agent 
or work with your respective breed association Beef Cattle Improvement program . 
Either way you go, here is about what you will need to expect. The steps and 
methods will vary a little by states or breed associations, but their purpose is 
to make better use of research based on heritability estimates of economically 
important genetic traits, along with the cattlemen's eyeball appraisal of type 
and conformation. 

The first step for purebred and commercial breeders is to identify all breeding 
animals within the herd with a neck chain, eartag, tattoo, or brand, along with 
their ages. 

The second step in the program is to identify and record birth dates of each 
calf to its dam, and preferably by sire groups. However, some commercial bre~ders 
are unable to do this since they pasture-mate in groups of two or more herd Slres. 

The third step is to take initial steps to get your herd enrolled in the 
Beef Cattle Improvement program, whether it be with a state B.C.I.A. program or 
with the Performance Registry International or the breed association program. 
Submit the foregoing data to your organization choice so that they may get the 
data entered on the necessary forms and set up for complete record analysis when 
all the data are collected on the herd. 

The fourth step is to record in your herd book any information pertaining .. 
to environmental changes or irregularities, such as creepfeeding, past~re cO~d1t10ns, 
sickness or injuries that may occur from the time the calf is born unt11 he 1S 
weaned. This information is important since you are making a comparison between 
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cows within the herd, and it could affect the performance of this cow in such a 
way that it would put her in the lower 10 to 15% of a herd, which would mean that 
she would likely be culled. 

The fifth step would be for you to contact your local county agent or the 
designated representative from your breed association to get weights validated on 
or as near to 205 days as possible. This means that if you have a 90-day calving 
season you will have calves ranging in age from 160 to 250 days of age, which is 
not unreasonable, and these calves could be adjusted to a common age of 205 days 
for comparison. Also, at the time of weighing a quality grade should be placed on 
the calves, and most programs give equal emphasis to growth and quality, since each 
trait is independently inherited. 

The sixth step after the foregoing weaning data have been collected is to 
adjust all of the calves to a given sex and age, and adjust for age of dam. All 
of these variables will have a bearing on the performance of a calf, production 
of the dam, and sire progeny performance . 

When all of the known environmental variation - -such as nutrition, sex, age 
of dam, etc . - - has been removed, then the breeder can take the records and group 
his cows and calves in the top 25%, middle 50%, and lower 25% for selection and 
culling purposes. The performance on a given cow from year to year has a repeata
bility estimate of 47 to 50%. 

These measurements for the 205-day weaning weight will evaluate the differences 
in cows for mothering ability , calf genetic growth potential, fertility, and con
formation or quality. The weaning weight ratios (computed as previously stated) 
should be made on individuals, sires, and dams with two or more records, to be used 
as a comparison for culling low-producing cows, culling sires with low progeny per
formance, selecting replacement females, and selecting additional herd sires. 

The records on two sire groups of calves in the University of Missouri herd 
and the records on their sires and performance records on previous calf crops of 
their dams are included in the following tables. 

TABLE I 

Angus sire Flying W O'Bardoliermere 2-79 
Date of birth - May 4, 1961 
Weight 11/25/61, 205 days - 668 lbs . feeder grade 14 
Weight 7/27/62, 449 days - 1000 lbs. grade B, gain 2.33 lbs. per day 
Est. rib-eye area 10/18/62 - 13.75 sq. in. - 1130 lb., Angus classification 86 

Angus sire Bandolier 243 of Willamere 
Date of birth - April 11, 1963 
Adjusted 205 day weight, 4/11/63 - 535 lbs. grade Iowa 16 
Adjusted 365 day weight, 4/7/64 - 975 lbs. ADG 2.62 lbs. 
Est . rib-eye area 11/27/64 - 12.40 sq. in. - 1100 lbs. grade Iowa 16, Angus 

classification 87 



-13-

TABLE II 

Record of Two Sire Groups of Calves 

Sire of calves Flying W 0 B 2-79 Bandolier 243 
Number of calves 24 14 

Average Range Average Range 
Age of dams 7.4 yrs 5-13 yrs 6.3 yrs 3-15 yrs 
Age of calves 3-14-67 197 days 141-217 days 182 days 105-215 days 
Weight 3-14-67 354 lbs. 296-432 lbs . 354 lbs. 295-485 lbs . 
Corrected 205 da. wt. 402 lbs. 323-535 lbs . 430 lbs. 314-518 lbs. 
Feeder calf· grade* 12.4 10-14 12.2 10-15 
Index 826.0 715-956 857.0 739-1042 

*Grade of 12 = Choice-, grade of 13 = Choice. 

TABLE III 

Previous Average Record of the Dams of the 1966 Fall Calves 

Age of dams 
Number of calf crops 
Corrected 210 da. wt. 
Feeder grade 

Dams of Flying W 0 B 
Calves 

Average Range 
7.4 yrs 5-13 yrs 
2.6 1-4 

444.0 lbs. 395-507 lbs. 
13.3 12-14 

Which group of calves would you select? 

Dams of Bandolier 
Calves 

Average 
6.3 yrs 
2.6 

465.0 lbs. 
13.5 

Range 
3-15 yrs 
0-4 

400-607 lbs. 
12-15 
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SELF-FEEDING FORAGE SILAGE AND THE USE OF SALT 
TO REGULATE CONSUMPTION OF SOYBEAN MEAL 

Preliminary Report 
James E. Comfort 

In three previous wintering tests for beef cows, forage sorghum produced 
a large tonnage of silage per acre and was low in energy per unit of bulk. It 
was well suited for wintering beef cows as it could be full-fed or self-fed without 
producing excess condition. Self-feeding of the silage reduced labor and equip
ment costs. 

This is the report on the second trial in which 30 cows were self-fed the 
silage and were self-fed a soybean meal supplement mixed with salt to regulate 
the amount of soybean meal consumed. The calves were creep-fed grain. 

The forage sorghum yielded 22.87 tons of fresh cut material per acre. In 
previous years yields of 20 tons per acre have been harvested. This year corn 
in an adjacent field produced 17.2 tons of fresh cut material per acre. The 
forage sorghum was planted May 27 and harvested for silage August 25 and 26. 
The chopped material was spread in an area 25 feet wide and 72 feet long and 
the sides were supported to a height of four feet with braced plank lined with 
sisalcraft paper. The silo was fenced and two twelve foot panel stanchions at 
the lower end were used for self-feeding. The forage was low in nitrate and 
hydracyanic (Prussic) acid. 

The 30 Angus cows, 1 herd bull and 29 fall calves were started on the 
forage-sorghum silage December 30, 1966. The cows were in moderately good con
dition at the start of this test. 

A soybean meal-salt mixture was self-fed. The soybean meal intake was 
regulated by the salt ratio to soybean meal. During the first week, one part 
of salt to four parts of soybean meal by weight was self-fed. The proportion 
was changed to 1:3 the second week and 1:2 the third week and thereafter. The 
soybean meal contained 10,000 I.U. of Vitamin A per pound of meal. Water was 
accessible to the cattle at all times. 

The results of the 1966-67 test are summarized in the following tables. 

TABLE I 

December 30, 1966 to March 14, 1967--74 days 

Number of cows in test 
Initial weight, lbs., 12/30/66 
Weight, lbs., 3/14/67 
Loss in weight, lbs. 
Daily loss in weight, lbs. 
Range in age 5 yrs. to 13 yrs. avg. 7.6 years 

30 
1063 

974 
-89 
- 1.20 
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TABLE II 

Performance of Nursing Calves 

Number of calves on test 
Initial weight , lbs., 12/30/66 
Weight, lbs., 3/14/67 
Gain in weight, lbs. 
Average daily gain, lbs . 
Range in birth dates August 10 to October 
Average birth date September 2, 1966 

TABLE III 

29 
232 
353 
121 

1.63 
25, 1966 

Creep Feed Consumed by Nursing Calves 
December 30, 1966 to March 14, 1967--74 days 

Total feed for 29 calves, lbs. 
Feed per calf, lbs. 
Avg. feed per calf per day, lbs. 

TABLE IV 

11 ,392 
393 

5.31 

Supplement and Salt Consumption by Cows 
December 30, 1966 to March 14, 1967--74 days 

Amount per cow 
Amount per cow per day 

Total 

205 
2.76 

Salt 
63 

.85 

Soybean Meal 

142 
1. 91 

With a mixture of 1 :2, the cows ate one p'Qund of salt and two pounds of soybean 

meal per day. 

TABLE V 

Labor in Self-Feeding 

Cleaning out spoiled silage and adjusting stanchions 
and forking silage 

Labor in feeding 1 cow per wee k 
5.45 man-hours per week 

10.9 minutes 
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TABLE VI 

Analysis of Forage Sorghum at Harvest 

Moisture 
Crude protein 
Crude fiber 

SUMMARY 

83.6% 
10.2% 
34.0% 

1. Forage sorghum produced a high yield of silage- - approximately 20 tons of 
fresh forage per acre. In 1966, 22.86 tons were produced per acre and corn 
on an adjacent area 17.2 tons per acre . 

2. Lactating beef cows self-fed forage sorghum lost 89 pounds weight but 
remained in satisfactory breeding condition. One dry cow in the group 
maintained her weight. 

3. Calves nursing these cows made satisfactory winter gains (1.63 lbs. per 
day) with creep feeding of grain. The calves ate some silage. The calves 
ate 3 lbs. more grain per day in 1967 but gained 0.2 lbs . more gain per 
day than in 1966. 

4. Soybean meal consumption wa s regulated sati sfactorily with the salt
soybean meal mi xture. 

5. A saving in labor and equipment resulted from se lf - f eeding forage -sorghum 
silage and supplement. 

6. Cows in previous trial s conceived readily. 
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WHAT HAPPENS WHEN YOU FEED CATTLE ANOTHER 28 DAYS -
CARCASS CHARACTERISTICS AND COSTS 

H. B. Hedrick, W. C. Stringer, C. L. Cramer, G. B. Thompson 
R. J. Epley, H. D. Naumann, A. J. Dyer and R. H. White* 

Principle objectives of this study were: (1) to determine the effects of 
extended feeding upon the quantitative and qualitative characteristics of steer 
carcasses, and (2) to observe some of the economical aspects of extended feed
ing. 

Two-hundred steers and their subsequent carcasses were used in this study. 
The steers were the progeny of four Angus, six Polled Hereford and two Horned 
Hereford sires selected from the Armour Beef Cattle Improvement bull stud. 
The dams were purebred and crossbred Hereford and Angus, all on one ranch 
located at Stephinville, Texas. 

After the calves were weaned in the summer of 1965, they were shipped to 
Cozad, Nebraska. The steers were fed an adjusted ration for about 40 days. 
The steers of each sire were randomly allotted to one of five outcome lots, 
so that each sire had the same number of progeny in each outcome lot (table 
1). All lots were then fed until the average slaughter grade of all lots was 
judged to be average to high good. Steers in outcome lot 1 were then taken 
off feed and slaughtered. These steers were on feed for 139 days. Another 
outcome group of cattle was slaughtered at each of 4 consecutive 28 day 
intervals thereafter. 

TABLE 1 

Number of Steers by Sire and Lot 

Sire 
Si re Lot Lot 2 Lot 3 Lot 4 Lot 5 total 

1 2 2 2 2 2 10 
2 5 5 5 5 5 25 
3 3 3 3 3 3 15 
4 4 4 4 4 4 20 
5 3 3 3 3 3 15 
6 3 3 3 3 3 15 
7 3 3 3 3 3 15 
8 2 2 2 2 2 10 
9 5 5 5 5 5 25 

10 5 5 5 5 5 25 
11 3 3 3 3 3 15 
12 2 2 2 2 2 10 

Lot Total 40 40 40 40 40 200 

* Armour Beef Cattle Improvement 
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The rations fed du ring the full feeding period were composed of cracked 
corn, alfalfa meal, protein supplement (one-fourth of the protein from urea), 
salt and molasses. Rations were fortified with dicalcium phosphate, trace 
minerals, stilbestrol (10 mg. per head daily) and Vitamin A. The cattle were 
fed in open lots equipped with covered fence line feed bunks and adjacent 
concrete pads. 

The steers were slaughtered at the Armour and Company Plant in St. Joseph, 
Missouri. After a 48 hour chill period the carcasses were graded to the nearest 
one-third U.S.D.A. quality grade and given a cutability grade by a federal meat 
grader. The right side of each carcass was shipped to the University of 
Missouri Meats Laboratory where more detailed carcass information was obtained. 
The side was cut into completely boneless retail cuts with the exceptions of 
the 6-12th rib roast (rib bones were left on) and the short loin. All cuts 
were trimmed as near as possible, to three-eights of an inch external fat cover. 
Excess intermuscular fat was removed from all cuts. Steaks were cut from the 
short loin for Warner-Bratzler shear analysis and for evaluation by a sensory 
panel for flavor and tenderness. 

Data presented in table 2 indicate the live weight gains while on full 
feed, age at slaughter and the average lifetime rate of gain by outcome lots . 

Lot 
no. 

1 
2 
3 
4 
5 

TABLE 2 

Mean Live Weight of Steers at Selected Periods, 
Total Days on Full Feed, Lifetime Rate of Gain 

and Age at Sla ughter 

Live wt. Live wt. Total Age at Lifetime 
8/24/65 at slaughter days on slaughter rate of 

(1 b) a ( 1 b) feed (days) ga in (1 b) 

510 918 139 413 2. 05 
487 948 167 447 1. 90 
495 971 195 464 1. 94 
510 1047 223 493 2.00 
492 1074 251 529 1.88 

a Mea n live weight of steers by lot when placed on full feed. 

Data presented in table 3 show that average dressing percent by lot was 
increased as length of time on feed was extended. No marked increase occurred 
in actual ribeye area. Ribeye area per hundred weight of carcass decreased as 
feeding period period was extended and carcass weight increased. Fat thickness 
increased as feeding peri od was extended. However, when expressed in terms of 
fat thickness per hundred pounds of carcass, carcasses of lots 2, 3, 4 and 5 
were similar. 
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TABLE 3 

Mean Carcass Characteristics by Lot 

Lot Total Hot Dressing Ribeye Ribeye Fat Fat 
no. days carcass % area area thickness thickness 

on wt. (1 b) (sq. i n. ) (sq. in./ (i n. ) (i n ./cwt. ) 
feed cwt. ) 

1 193 541 58.89 10.30 1. 92 0.49 0.09 
2 162 551 57.89 10.73 1. 96 0.54 0.10 
3 195 587 60.16 10.43 1. 80 0.65 0.11 
4 223 645 61.67 11 . 01 1.72 0.65 0.10 
5 251 659 61.29 11. 19 1. 71 0.70 0.11 

The most apparent increase in marbling and carcass grade was observed in 
lot 2 after the additional 28 day feeding period (table 4). Mean conformation 
scores for all lots was approximately average choice. Yield grades indicated 
that the estimated percent of boneless retail cuts from the round, loin, rib 
and chuck declined as length of time on feed was extended. 

TABLE 4 

Mean Carcass Grade by Lot 

Lot Days on Marbling Conforma~ion Quali~y 
no. feed scorea score grade 

1 139 4.0 20.0 17. 1 
2 167 5.2 19.6 18.5 
3 195 5.3 20.1 19.2 
4 223 5.4 20.7 19.3 
5 251 5.4 20.2 19.0 

a Score 4 = slight; 5 = small; 6 = modest. 
bScore of 17 = good; 18 = good +; 19 = choice -; 20 = choice; 

21 = choice +. 

Yieldc grade 

2.8 
3.4 
3.5 
3.7 
3.8 

cYield grade is an estimate of the percent of carcass weight in bone
less, closely trimmed, retail cuts from round, loin, rib and chuck. 
Yield grade 2 = 52.3 percent; 3 = 50.0 percent; and 4 = 47.7 percent. 
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Data presented in table 5 show that percent retail cuts of the carcass 
decreased with each additional 28 day feeding period. An overall decrease of 
7.0 percent in retail cuts occurred between lot 1 and lot 5. With the exception 
of lot 2 there was a gradual increase in actual pounds of retail cuts. The 
additional 112 days of full feeding from lot 1 to lot 5 resulted in an average 
of 118 pounds of carcass and only 34.1 pounds of retail cuts. The major increase 
in carcass weight was represented by fat. 

TABLE 5 

Mean Yield of Retail Cuts, Fat and Bone of 
Ca rcasses by Lot 

Lot Days Total Percent Total Percent Total Percent 
no. on pounds retail pounds fat pounds bone 

feed reta i 1 cuts fat bone 
cuts 

1 139 373.7 70.97 84.6 15.84 68.4 13.03 
2 167 358.2 ·67.62 102.4 19.16 68.4 12.94 
3 195 377.9 66.48 118.2 20.61 72.0 12.69 
4 223 410.0 65.50 139.9 20.20 75.6 12.10 
5 251 407.8 63.97 152.9 23.61 78.4 12.31 

When yield of retail cuts was expressed as a percent of live weight, lot 1 
had the highest yield even though dressing percentage was lowest (table 6). 
These data indicate that dressing percentage is a poor measure of actual yield 
of salable meat in a live steer. 

TABLE 6 

Mean Percent Retail Cuts, Fat and Bone 
of Live Weight by Lot 

Lot Days on Percent Percent Percent 
no. feed retail cuts fat bone 

1 139 40.71 9.21 7.45 
2 167 37.78 10.80 7.22 
3 195 38.92 12. 18 7.42 
4 223 39. 16 13.36 7.22 
5 251 37.97 14.24 7.30 
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Increased length of time on feed did not result in an improvement in 
tenderness as measured objectively by the Warner-Bratzler shear device or as 
measured subjectively by a trained sensory panel (table 7). Actually, steaks 
from lot 5 which were on feed longest were least tender . No consistant 
improvement in flavor was observed as length of time on feed was increased. 

TABLE 7 

Mean Shear Value and Sensory Panel Scores by Lot 

Lot Days on Warner-Bratzler Sensory panel Sensory panel 
no. feed shear (lb.) score tenderness score flavora 

1 139 16.20 5.92 6.07 
2 167 15.70 6.05 6.23 
3 195 16 . 46 5.70 6.10 
4 223 16.37 6.22 6.41 
5 251 17. 17 5. 51 6.04 

aHigher score more desirable. 

Data presented in table 8 show that variation existed in characteristics 
of progeny by sire group. Although average age at slaughter was similar for 
all sire groups, variation occurred in average live weight, hot carcass weight, 
total weight of retail cuts and tenderness values. It is of interest to note 
that progeny from, sire 11 produced more total pounds of retail cuts than any 
other sire but the percent retail cuts of the carcass was lowest. These data 
indicate that the sire has an influence on important carcass characteristics. 
Further, that it should be the best interest of the beef cattle producer to 
use sires that are proven in regard to important traits such as rate of gain 
and quantitative and qualitative carcass charqcteristics. 

Feedlot Performance - Costs of Gains 

Gains and costs of gains of beef steers due to extended feeding by 28 day 
intervals from 139 to 251 days on full feed are presented in tables 9 and 10. 



TABLE 8 

Comparison of Selected Characteristics by Sire Group 

Si re Slaughter Slaughter Hot Carcass Ri beye Fat Retail Retail Warner- Taste 
no. age wt. carcass quali£Y area thi ckness cuts cuts Bratzl er panel b 

(days) ( 1 b. ) wt. grade (sq. in.) ( in. ) ( 1 b. ) (%) shear tenderness 
( 1 b. ) ( 1 b. ) 

1 489 1023 617 18.7 10.76 0.66 393.7 66.14 16.07 5.38 
2 472 986 586 18.2 10.52 0.66 380.7 67. 13 16.17 5.82 
3 477 958 572 17.6 10.39 0.61 372.5 67.28 16.78 5.68 
4 461 962 577 18.5 10.88 0.50 381.6 68.45 15.21 5.98 
5 456 984 591 17.9 10. 19 0.63 380.8 66.53 15.69 5.81 
6 466 949 560 18.3 10.73 0.59 366.6 67.53 17. 17 5.70 
7 468 1018 612 17.9 10.70 0.70 400.8 67.68 17.97 5.92 

I 

8 467 1006 605 19.8 11 .09 0.45 394.7 67.34 15.21 6.42 N 
N 

9 466 977 591 19.4 11.07 0.61 379.7 66.23 16.87 5.84 I 

10 470 1022 620 19. 1 11 .02 0.58 396.6 66.23 16.04 5.99 
11 471 1075 664 19.3 10.93 0.78 411.5 64.33 16.57 5.98 
12 477 939 558 18.6 10.08 0.45 368.1 68.83 16.91 6.05 

aScore of 17 = good; 18 = good +; 19 = choice 

bHigher score more tender. 
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TABLE 9 

Effects of Length of Feeding Period on Feedlot 
Performance of Beef Steers 

Lot 2 3 4 5 

Days on feed 139 167 195 223 251 
No. of steers 40 40 40 40 40 
Initial weight 

(8/24/65) 510 487 495 510 492 
Av. daily feed intake 23 .3 23.4 22.2 21.6 19.3 
Final weight 918 948 971 1047 1074 
Av. daily gain 2. 94 2.76 2.44 2.41 2.32 
Date slaughtered 1/11 /66 2/8/66 3/8/66 4/5/66 5/3/66 
Carcass weight 541 551 587 645 659 
Dressing % 58.9 57.9 60.2 61.7 61.3 
Ca rcass grade Good Hi-good low low low 

low-choi ce choice choice choice 
Retail yield 71.0 67.6 66.5 65 . 5 64.0 

TABLE 10 

Effects of Extended Feeding on Costs 
of Beef Steer Gains 

Lot 2 3 4 5 

Days on feed 139 167 195 223 251 
No. of steers 40 40 40 40 40 
ADG 2.94 2.76 2.44 2.41 2.32 
Total gain/steers 408 461 476 537 582 
Feed/cwt gain 792 848 910 896 832 
Feed cost/cwt gain 

@ 2¢/lb. ration $15.84 16.96 18.20 17.92 16.64 
2~¢/lb. ration 17.82 19 .08 20.48 20 . 16 18 .72 
2~¢/lb. ration 19 .80 21.20 22.75 22.40 20.80 

Total cost gain 
Feed cost plus 10 cents 

per head dai 1y 
2¢/lb. ration 19.25 20.58 22.31 22.09 20.97 
2~¢/lb. ration 21. 18 22.72 24 . 60 24 . 33 23.05 
2~¢/lb. ration 23.21 24.84 26.87 26.58 25.13 
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The effects of extended feeding beef steers by 28 day intervals after 139 
days of full feeding may be summarized as follows: 

1. Average dressing percent increased as length of time on feed was 
extended from 139 days to 251 days; fat thickness increased. 

2. No marked increase occurred in the size of rib-eyes of beef; rib-eye 
area per hundred weight of carcass area decreased as the feeding 
period was extended. 

3. The greatest increase in marbling occurred from 139 days to 167 days. 

4. The estimated percent of boneless retail cuts from the round, loin, 
rib and chuck declined as length of time on feed was extended. 

5. The decrease in retail cuts amounted to 7 percent from 139 days to 
251 days feeding. 

6. Dressing percentage is an unreliable measure of actual yield of 
salable meat in a live steer. 

7. Increased time on feed did not make beef more tender. 

8. Sires affect the finished product. 

9. Gains decreased with extended feeding of 500 pound steers from 139 
to 251 days on feed. 

10 . Daily feed intake decreased after 167 days of full feeding. 

11. Dressing percentage increased 2.4 percent from 139 to 251 days on 
feed as cattle became heavier and fatter; however, retail yield 
decreased 7% during the same period thus retail value per hundred 
pounds live weight did not increase with extended feeding. 

12. Feed costs and feed required per hundred weight gain increased with 
time on feed up to 195 days and then decreased. This unusual result 
was probably due to inclement weather and poor lot conditions during 
early spring months followed by improved lot conditions and 
efficiency of gains of cattle killed after 195 days on feed. 

13. Total costs of gains were calculated by adding 10 cents per head 
daily to feed costs. The total cost of gains increased with length 
of feeding period to 195 days, however, the feed efficiency of the 
longer fed group improved due to improved weather and lot conditions 
and compensated for the usually expected increased cost of gains 
in the latter part of extended feeding periods. 
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PROTEIN REQUIREMENTS OF GROWING-FINISHING CATTLE 

How much protein do 
factors need to be known 
they gaining or how much 
high in roughage or high 

R. L. Preston 

cattle require? 
such as how much 
do you want them 
in concentrate. 

To answer this question, certain 
do the cattle weigh, how much are 
to gain, and whether the ration is 

It has long been the desire of nutritionists to determine the nutrient 
requirements for various body functions and then to simply add them up to find 
out what the total requirement is for the animal in question. This has been 
done recently in the case of energy requirements as measured by TON, digestible 
energy or net energy. If protein requirements could be expressed in this same 
form, then cattle feeders would be able to formulate rations which would yield 
more predictable results. 

The major factor which determines the performance of cattle is the amount 
of energy they will voluntarily consume in relation to their maintenance 
requirement. The amount of energy consumed by cattle is related to the total 
daily feed intake and the energy concentration of the ration. The larger 
proportion of concentrates, the more concentrated the energy is in the ration 
being fed. 

It is logical t hat the faster cattle gain, the more they will require of 
all nutrients. This is true not only for energy but also protein, minerals, 
and vitamins. Therefore, it should be possible to relate protein requirements 
to the rate of gain of cattle. 

The National Research Council has listed protein requirements for cattle 
of varying weights and gaining at different rates. These standards were 
studied to see if some relationship could be established between rate of gain 
and daily protein requirement. A high relationship was found between these 
two variables indicating that protein requirements could be expressed as a 
function of the rate of gain of cattle. Furthermore, when one expressed these 
protein requirements in relation to the energy required, it was found that the 
protein:energy ratio required in cattle rations was directly related to rate 
of gain. This relationship is shown in Table 1. 

With this information at hand, a protein standard could be formulated for 
growing-finishing cattle gaining at varying rates and fed rations containing 
varying proportions of roughage and concentrate. These requirements were 
constructed on the basis that most roughages contain 1.0 megacalories of 
digestible energy per pound and concentrates 1.5 megacalories of digestible 
energy per pound. 

In Table 2 are shown the digestible protein requirements of cattle 
expressed as a percent of the air dry ration. Table 3 shows the percent crude 
protein required in cattle rations on the same basis. Thus, from Table 2, we 
can see that cattle fed a ration containing 50 percent roughage and ~O.percent 
concentrate require 11.5 percent crude protein, if the cattle are galnl~g at 
the rate of two pounds per day. On the other hand, if the ration contalns 80 
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percent concentrate, in order to maintain a gain of two pounds per day, 12.5 
percent crude protein must be fed. If sufficient energy is being fed such 
that the cattle gain three pounds per day, 12.8 percent crude protein is 
required . 

Corn silage, when fed with proper protein supplementation, approximates 
a 50 percent roughage-50 percent concentrate ration. Thus, if cattle are 
being full-fed corn silage, their rat i on on an air dry basis should contain 
11 . 5 percent crude protein in order to gain two pounds per day. 

One should not interpret Tables 2 and 3 to mean that if one feeds the 
percentage protein shown, that cattle will gain at the rate indicated at the 
top of the table. As discussed earlier , it is the total energy intake that 
will determine the rate of gain of cattle which, in turn, determines the 
amount of protein and other nutrients required. Therefore, if one expects 
cattle to gain three pounds per day, one will have to feed sufficient ration 
in order to supply the energy that will make this rate of gain possible in 
addition to supplying sufficient protein. 

Summary. Protein requirements of growing-finishing cattle have been 
summarized and tabulated in a form which will enable a feeder to readily 
determine the amount of crude protein required in various cattle rations. 
These protein requirements are related to the energy concentration of the 
ration and the daily rate of gain of the cattle. In order to achieve the 
rates of gain indicated, sufficient total energy must be fed along with 
adequate protein and other nutrient intakes . 

Animal 

Cattle 

TABLE 1 

Protein:Energy Ratios Required in the Rations of 
Growing-Finishing Cattle and Lambs 

Dai ly 
gain (lb.) 

maintenance 
0.5 
1.0 
1.5 
2.0 
2.5 
3.0 

gm. digestible protein 
megcal. digestible energy 

20.8 
23.3 
24.5 
25.4 
26.2 
26.7 
27.1 
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TABLE 2 

Percent Digestible Protein Required in Cattle Rations (Air 
Dry Basis) Containing Varying Proportions of 

Roughage and Concentrate Fed for Varying 
Rates of Gain 

Composition of ration 
(1 b. ) (air dry basis) 1 Daily rate of gain 

% roughage % conc. 0 1.0 1.5 2.0 2.5 3.0 

100 0 4.6 5.4 2 

90 10 4.8 5.5 5.7 
80 20 5. 1 5.9 6.2 
70 30 5.3 6.2 6. 5 
60 403 5.5 6.5 6.8 6.9 
50 50 5.8 6.8 7.1 7.2 
40 60 6.0 7.0 7.4 7.5 7.7 
30 70 6.2 7.3 7.6 7.8 8.0 
20 80 6.4 7.6 7.9 8.1 8.3 8.4 
10 90 6.7 7.8 8.2 8.4 8.6 8.7 
0 100 6.9 8.1 8.5 8.7 8.9 9.0 

1Grain and supplement. 
Feed capacity limitations will not permit these rates of 

gain with these rations. 
3This combination is equal approximately to good corn 

silage plus supplemental protein . 
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TABLE 3 

Percent Crude Protein Required in Cattle Rations (Air Dry 
Basis) Containing Varying Proportions of 

Roughage and Concentrate Fed for 
Varying Rates of Gain 

Composition of ration 
(air dry basis) 1 Daily rate of gain ( 1 b. ) 

% roughage % conc . 0 1.0 1.5 2.0 2.5 3.0 

100 0 8.6 9.5 2 
90 10 8. 8 9.7 9.9 
80 20 9.2 10 .2 10.5 
70 30 9.4 10.5 10.8 
60 40 9.7 10.8 11 .1 11. 2 
50 50 3 10.0 11 .1 11.4 11.5 
40 60 10.2 11. 3 11 .7 11. 9 12 . 1 
30 70 10.5 11. 7 12.0 12 . 2 12 .4 
20 80 10.7 12.0 12.3 12.5 12 .7 12.8 
10 90 11 .0 12.2 12.6 12.8 13.0 13.2 
0 100 11. 2 12.5 12 . 9 13.2 13.3 13.4 

1Grain and supplement. 
Feed capacity limitations will not permit these rates of 

gain with these rations. 
3This combination is equal approximately to good corn 

silage plus supplemental protein. 
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PERFORMANCE AND CARCASS DATA FOR THE FIRST CROP 
OF HEIFERS ON THE HETEROSIS PROJECT 

J. A. Sagebiel, W. R. Sibbit, J. E. Comfort, L. Langford, 
A. J. Dyer and J. F. Lasley 

The heterosis experiment is being conducted at the North Missouri Research 
Center near Spickard, Missouri. Heterosis means hybrid vigor and is measured 
by comparing the average of crossbred cattle with the average of cattle of the 
pure breeds which make up this cross. The objective of this experiment is to 
determine the influence of heterosis on fertility, growth and carcass character
istics of beef cattle when purebred cows and purebred bulls are used to produce 
purebred and crossbred calves during the same season. 

The Angus, Hereford and Charolais breeds are being used in this study. 
Matings have been made each year in such a way that each bull produces pure
bred as well as crossbred calves. All possible crosses between the three 
breeds as well as purebred calves are produced each year. Seventy-two heifers 
of each pure breed were purchased originally. Three sires of each breed are 
used each year by artificial insemination and these sires are selected because 
they are superior in performance and conformation. During the first season a 
fourth sire of each breed was used as a "clean-up" bull after the end of the 
artificial breeding season which lasted about 60 days. 

All cattle as well as the calves are handled alike except that after 
weaning the heifer calves were immediately put on feed and the steer calves 
were grazed during the summer months and then placed on a full feed of grain 
during the fall and winter months. 

This report includes complete data on the first crop of heifer calves 
from birth until theywere slaughtered. These heifers were dropped in the 
fall of 1965 and the final slaughter data were obtained during the first part 
of 1967. One-half of the heifers were fed for a period of about 183 days and 
the remaining one-half for about 267 days. Data are not presented here on . 
the first crop of steer calves because they have not been slaughtered at thlS 
time. 

RESULTS 

The results obtained from the first crop of heifer calves are summarized 
in Table~ 1 through 7, and are presented by various breeds and crosses to show 
the percent of hybrid vigor (heterosis) from the various traits reported. 
Data summarized in Table 2 show that there was from 4.5 to 7 percent hybrid 
vigor for traits such as birth weight, weaning type score, 205-day adjus~ed 
weight and average daily gain on feed when all purebred and crossbred he~fers 
were compared. The percent hybrid vigor for feed efficiency was only Sllghtly 
more than 1 percent (1.38%). Certain breed crosses showed more hybrid vigor 
for the above mentioned traits than did other crosses but when data from 
several calf crops become available and are combined the results will be more 
conclusive. 
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Hybrid vigor for crossbred heifers fed 183 days was 4.4 percent for chilled 
carcass weight as compared to 8.4 percent for those fed for a longer period of 
267 days. Most of the increased carcass weight of the crossbred calves over 
the purebreds was due to their more rapid gains from birth to slaughter. 

Hybrid vigor for ribeye area was 4.6 percent for crossbred heifers full 
fed for 183 days as compared to 12.1 percent for crossbred heifers full fed 
267 days and much of this advantage was probably due to the larger size of the 
crossbred heifers at slaughter . 

Only about 2 to 3 percent hybrid vigor was noted for fat thickness over 
the loin in the crossbred heifers and there were also breed differences in the 
amount of fat the heifers possessed at slaughter. The Charolais heifers and 
the Charolais cross heifers possessed less fat than did the Angus and Hereford 
heife~and the crosses of these two breeds. The extra period of full feeding 
of both purebred and crossbred heifers increased fat thickness by a little 
over 0. 2 of an inch. Crossbred heifers also had a slightly higher carcass 
grade than did the purebred heifers (Table 6). The extra feeding period of 
about 84 days for part of the heifers also increased the average carcass grade 
in both the purebreds and crossbreds. 

Data on retail yields for the heifers in this study are summarized in 
Table 7. Crossbred heifers had less than a one percent advantage in percent 
retail yield over the purebreds at slaughter in both groups of heifers fed 
for 183 days and for 267 days . However, if one takes into account the fact 
that the carcasses of the crossbred heifers were considerably heavier at 
slaughter the crossbreds produced many more pounds of retail cuts per animal 
than did the purebreds. An extra 84 day feeding period in this experiment 
reduced the percent of retail cuts by about 4 percent in both purebred and 
crossbred heifers. 

TABLE 1 

Certain Performance Traits in Purebred and Crossbred Heifers from the 
First Calf Crop on the Heterosis Project 

Bi rth Avg. D. 
Breed* or No. of Gestation wt. Weaning Adj. 205 gain Feed per 

cross heifers dai:s lbs. score dai: wt. on feed 1 b. ga in 

Angus 13 276 59.2 9.3 342 1.87 8.49 
Hereford 12 286 66.8 8.9 341 2.00 8.39 
Charolais 12 281 76.2 8.6 421 2.18 8.46 
AxC-CxA 14 283 72.7 9.7 413 2.22 8.73 AxH-HxA 24 282 66.3 9.2 375 2.06 8.44 HxC-CxH 16 283 74.7 9. 1 378 2. 19 7.82 

*Crosses represent crosses of both breeds both ways. 
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TABLE 2 

Hybrid Vigor*for the Various Traits in the First Crop of Heifers in the 
Heterosis Project (Each Figure Represents the Percent Hybrid Vigor) 

Reciprocal Gestation Bi rth Weaning 205-day Avg. D. gain Feed per lb. 
crosses days wt. score wt. on feed of gain 

A x C 1.25 7.39 8.38 8.26 9.63 -3.01 
A x H 0.36 5.24 1.10 9.65 6.19 0.00 
H x C -0.18 4.48 4.00 -0.79 4.78 7. 18 
All crosses 0.53 5.69 4.48 5.62 6.94 1.38 

*Hybrid vigor represents the average of the crossbreds as compared to the 
average of the pure breeds making up the cross. 

TABLE 3 

Chilled Carcass Weight and Percent Hybrid Vigor for Heifers Fed 183 Days 
and 267 Days on the Heterosis Project 

Full fed 183 da~s Full fed 267 da~s 
Breed or No. of Chilled Percent No. of Chi 11 ed Percent 
cross heifers care. wt. h.-vigor hei fers care. wt. h.-vigor 

Angus 6 414 3 547 
Hereford 6 441 6 508 
Charolais 6 497 6 603 
AxC-CxA 6 498 9.3 5 631 9.7 
AxH-HxA 12 441 3.2 12 591 12.0 
HxC-CxH 9 472 3.6 8 575 0.0 
All purebreds 18 451 15 553 
All crossbreds 27 470 4.4 25 599 8.4 

Note: Percent hybrid vigor is the average of the crossbreds as compared to 
the purebreds. A plus value means the crossbreds exceeded purebreds. 
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TABLE 4 

Rib-Eye Area and the Percent Hybrid Vigor for Heifers Fed 
183 Days and 267 Days on the Heterosis Project 

Full fed 183 da~s Full fed 267 da~s 
Breed or No. of Rib-eye Percent No. of Rib-eye Percent 
cross hei fers area h.-vigor heifers area h.-vigor 

Angus 6 10.2 3 11.3 
Hereford 6 9.8 6 10 . 5 
Charolais 6 10.8 6 11 .4 
AxC-CxA 6 11 .1 5.7 5 13.4 18. 1 
AxH-HxA 12 10 .5 5.0 12 12.4 13.8 
HxC-CxH 9 10.6 1.0 8 11 .4 0.4 
A 11 purebreds 18 10 .3 15 11 .1 
All crossbreds 27 10 .7 4.6 25 12. 4 12. 1 

Note: Percent hybrid vigor is the average of the crossbreds as compared to 
the purebreds. A plus value means the crossbre ds exceeded purebreds. 

TABLE 5 

Fat Thicknes s Over the Loin and the Percent Hybrid Vigor for Heifers Fed 
183 Days and 267 Days on the Heterosis Project 

Full fed 183 da~s Full fed 267 da~s 
Breed or No . of Fat Percent No. of Fat Percent 
cross hei fers thickness h.-vigor heife rs thi cknes s h.-vigor 

Angus 6 0.43 3 0.69 
He reford 6 0. 44 6 0.67 
Charo la is 6 0. 23 6 0.40 
AxC-C xA 6 0.34 3.0 5 0.49 -9.0 
AxH-HxA 12 0.45 3.5 12 0.78 14.7 
HxC-CxH 9 0.34 3.0 8 0.54 -0.9 
All pu rebreds 18 0.37 15 0.59 
All crossbreds 27 0.38 2. 7 25 0.60 2.8 

Note: Percent hybrid vigor i s the average of the crossbreds as compared to 
the purebreds. A plu s value means the crossbreds exceeded pu rebreds. 
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TABLE 6 

Carcass Grade and the Percent Hybrid Vigor for Heifers Fed 
183 Days and 267 Days on the Heterosis Project 

Full fed 183 days Full fed 267 days 
Breed or No. of Carcas s Percent No. of Carcass Percent 
cross heifers grade h.-vigor heifers grade h.-vigor 

Angus 6 10.2 3 12.0 
Hereford 6 9.3 6 9.7 
Charolais 6 8.5 6 10.5 
AxC-CxA 6 10.3 9.6 5 10.9 -3.6 
AxH-HxA 12 9.8 0.5 12 11 .7 7.8 
HxC-CxH 9 8.8 -1.7 8 11 .1 9.9 
All purebreds 18 9.0 15 10.4 
All crossbreds 27 9.6 2.9 25 11 .2 4.5 

Note: Percent hybrid vigor is the average of the crossbreds as compared to 
the purebreds . A plus v.a 1 ue means the crossbreds exceeded purebreds. 

TABLE 7 

Percent Retail Yield and the Percent Hybrid Vigor for Heifers Fed 
183 Days and 267 Days on the Heterosis Project 

Full fed 183 dax:s Full fed 267 dax:s 
Breed or No. of % Retail Percent No. of % Retail Percent 
cross hei fers x: ield h.-vigor hei fers x: ield h.-vigor 

Angus 6 67.7 3 61.5 
Hereford 6 65.4 6 62.7 
Charolais 6 68.6 6 65.7 
AxC-CxA 6 67.8 -0.6 5 65.8 3.5 
AxH-HxA 12 67.3 1.1 12 61.9 -0.4 
HxC-CxH 9 68.2 1.7 8 63.3 -1. 4 
All purebreds 18 67.2 15 63.3 
All crossbreds 27 67.7 0.7 25 63.7 0.6 

Note: Percent hybrid vigor is the average of the crossbreds as compared to 
the purebreds. A plus value means the crossbreds exceeded purebreds. 
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