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PERFORMANCE OF FINISHING STEERS FED TWO DIFFERENT FORMS
OF CORN WITH INCREASING LEVELS OF CORN SILAGE

R. D. Vance, R. L. Preston, E. W. Klosterman, and V. R. Cahill
Department of Animal Science

Introduction

Past research has indicated that when dry, shelled com is fed to cattle, it
should be processed in some manner for optimum performance. Recently, however,
scientists and feeders alike have shown that when high-concentrate rations are fed
to growing-finishing cattle, dry, whole shelled corn is as good or superior to
ground, cracked, or even steam-flaked corn. Some studies have demonstrated that
feedlot performance is enhanced by supplementing all-concentrate rations with low
levels of roughage. This effect may not be as marked, however, when dry, whole
shelled corn is fed.

The purpose of this experiment was to evaluate the performance of cattle fin-
ished on rations using dry, whole shelled corn or crimped corn with increasing
levels of corn silage.

Procedures

One hundred twenty steer calves were obtained for this experiment from the 1969
Barnesville, Ohio, Feeder Calf Sale, For approximately 60 days after arriving, they
were fed a ration consisting basically of limestone-treated corn silage and protein
supplement. On Jan. 6, 1970, the calves were individually weighed, implanted with
30 mg« stilbestrol (Dibestrol-C, Hess and Clark Co.), and randomly allotted to pens
of 10 steers each as shown in Table 1. Their initial weight was 544 Ib.

The daily rations consisted of the appropriate level of limestone-treated corn
silage, a full feed of corn, and 2.5 Ib. of supplement per head per day. The compo-
sition of the supplement is shown in Table 2,

TABLE 1. EXPERIMENTAL DESIGN AND PEN ASSIGM/1ENT

Ami. of corn silage/head/day Form of corn

Whole Crimped

0

5

10

15

20

25

la

7

4

11

12

5

10

9

6

3

8

2

a
Pen number; ten steers/pen.
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Calves receiving less than 20 Ib. of silage per head per day were gradually
adapted to the high corn rations over a period not exceeding 10 days. The average
ration fed to the cattle receiving the all-concentrate ration after corn silage was
removed is shown in Table 3. All rations were mixed at the time of feeding and
were delivered mechanically to the assigned pens. The cattle were fed for a period
of 176 to 183 days, at which time they were slaughtered for carcass evaluation.

Results

Feedlot performance of the steers in presented in Table 4. When dry, whole
shelled corn was fed, average daily gains were greatest with corn silage levels of
less than 10 Ib. per head per day. There was a marked reduction in gain when this
form of corn was fed with 15 to 25 Ib. of silage per head per day.

Performance of cattle receiving crimped corn was best when some corn silage
was included in the ration. Maximum gain was achieved with 10 Ib. of corn silage
per head per day. Gains did not drop significantly, however, when 15 or 20 Ib. of
silage per head daily was fed.

Feed conversions generally followed gains, but the total amount of air dry
feed required per pound of gain did not differ greatly from one treatment to another.
When silage treatments for both forms of corn were averaged, feed conversion tended

TABLE 2. OHIO ALL-CON SUPPLEMENT3

Ingredient

Soybean meal (44% C.P.)

Urea (281* C.P.)

Limestone (38.3% Ca)

potassium chloride (50% K)

Salt, trac^ mineralized0

Vitamin A (30,000 lU/gm)

Aureomycin premix

Amount

773.4 Ib

43.0 Ib

104.0 Ib

35.0 Ib

43.0 Ib

1.0 Ib

0.6 Ib

TABLE 3. BASAL RATION

Contains 47.5% crude protein, 4.2%
calcium, 0.5% phosphorus, 3.3% potassi-
um, 12,000 IU vitamin A/lk» anc* 28 m9
Aureo-50/lb.

Dyna-K, supplied by International Minerals
Corporation.

Morton's trace mineralized salt.

Aureomycin-50, containing 50 gm aureo-
mycin/lb.

Ingredient
% or amount/
Ib of ration

Cornd 88.5

Soybean meal (44% C. P.) 8.9

Urea (281* C.P.) 0.5

Limestone (38.395 Ca) 1.2

Potassium chloride (55# K)b 0.4

Salt, trace mineralized0 0.5

Vitamin A (30,000 lU/gm) 1500.0 lU/lb

Aureomycin premix 3.8 mg/lb

Either dry, whole shelled corn or crimped
corn.

k Dyna-K, supplied by International Minerals
Corporation.

c Morton's trace mineralized salt.

Aureomycin-50, containing 50 gm aureomycir\/lb.
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to decrease with increased levels of corn silage up to 15 Ib. per head per day.
However, with higher levels of corn silage, feed conversions improved somewhat.
Feeding 5 Ib. of corn silage per head per day did not appreciably reduce the amount
of corn required per pound of gain compared to results when no silage was fed.
This observation was the result of equal corn consumption by cattle on both the 0
and 5 Ib. per head per day corn silage treatments.

The amount of estimated TDN required per pound of gain generally paralleled
feed conversion. Apparently the inclusion of 5 to 15 Ib. of corn silage per head
per day increased the total TDN required per pound of gain when compared to feed-
ing all-concentrate rations containing 20 to 25 Ib. of silage per head per day.

Table 5 shows the carcass traits of the steers. Hot carcass weights were ad-
justed statistically to account for variations in initial animal weights. Except
for dressing percent, the remaining carcass traits were adjusted to enable evalu-
ation on the basis of equal carcass weight. This adjustment was made because there

TABLE 4. FEEDLOT PERFORMANCE

Whole shelled corn Crimped corn

Corn silaqe, Ib/head/dav

Item 0 5 10 15 20 25 0 5 10 15 20 25

Number of steers

Number days on feed

Initial weight, Ib

Final weight, Ib

Av daily gain, Ib

Av daily feed, Ib
Corn silage

Corn

Supplement

Total (air-dry
basis)

Air dry feed/lb
gain, (Ib)

Corn silage

Corn

10 10 10 10 10 10

176 176 176 183 183 183

538 543 544 544 553 546

1028 1014 1036 990 1002 994

2*79 2.68 2*80 2.44 2.45 2.45

0.9a 5.7 10.6 15.0 19.6 24.7

13.8 13.4 12.1 8.5 7.0 4.5

2.3 2.5 2.5 2.5 2.5 2.5

16.5 18.1 18.7 16.9 17.1 16.6

10 10 10 10 10 10

176 176 176 183 183 183

545 540 542 540 549 541

984 1004 1019 1023 1319 995

2.50 2.63 2.71 2.64 2.57 2.48

1.0* 5.7 10.4 15.2 19.7 24.8

13.2 13.1 12.1 10.6 7.2 4.1

2.5 2.5 2.5 2.5 2.5 2.5

16.1 17.8 18.7 19.0 17.4 16.3

0.12 0.81 1.44 2.09 3.04 3.83 0.15 0.83 1.46 2.19 2.91 3.80

4.95 4.99 4.31 3.49 2.86 1.82 5.27 4.95 4.45 3.97 2.81 1.66

Total

TDN/lb gain, Ib.

5.89 6.73 6.64 6.60 6.92 6.67

4.55 5.11 4.89 4.92 4.82 4.49

6.42 6.73 6.83 7.11 6.69 6.47

4.92 5.10 4.89 5.19 4.67 4.31

Cattle on all-concentrate rations received some corn silage during the adaptation period.



appeared to be a direct relationship between carcass ueight and several important
carcass traits.

Dressing percent did not change markedly from treatment to treatment. In re-
lation to the level of corn silage, however, there was a trend for dressing percent
to decrease with increased amounts of corn silage in the ration. The cattle fed
crimped corn tended to dress slightly higher than the cattle on dry, -hole shelled
corn*

Conformation score and percent kidney, heart, and pelvic fat were the only
carcass traits found to be significantly affected by the nutritional treatments.
The steers fed the higher levels of silage tended to produce carcasses with higher
conformation scores and more abdominal fat. Most other carcass traits were quite
similar for all treatments, being more significantly affected by carcass weight than
by form of corn and/or silage level fed.

TABLE 5. CARCASS TRAITS

Whole shelled corn Crimped corn

Corn silage, Ib/head/day

Item 10 15 20 25 0 10 15 20 25

Hot carcass wt.. Ib 653

Dressing percent 62.0

Conformation score3 12*6

bMarbling score

Carcass gradea

Fat thickness, in*

5.2

11.6

0.7

Rib eye area, sq. in. 10.5

Kidney, heart,
pelvic fat, % 3.1

Cutability grade 4.0

Retail cuts, %c 47.7

646 651 625 626 615

62.4 61.7 61.9 61.8 60.9

12.2 12.5 13.4 13.2 13.7

5.7 6.0 5.3 5.3 5.3

12.1 12.5 11.8 11.8 12.1

0.8 0.7 0.7 0.6 0.6

10.6 11.3 11.2 11.2 11.3

628 640 650 663 635 634

62.7 62.3 62.5 63.3 61.5 62.3

12.5 12.0 13.0 13.4 13.0 13.7

5.2 5.7 5.7 5.2 5.3 5.4

11.8 12.2 12.3 11.7 12.1 11.9

0.7 0.7 0.7 0.8 0.6 0.6

10.7 10.4 11.0 11.0 10.7 11.1

3.2 3.2 3.5 3.6 3.3 3.0 3.4 3.4 3.5 3.8 3.4

4.0 3.8 3.8 3.6 3.5 3.8 4.0 3.8 4.1 3.7 3.6

47.5 48.0 48.1 48.6 48,8 47.9 47.6 47.9 47.4 48.3 48.3

Low choice = 12.0; average choice = 13.0; high choice » 14.0.

b
Small = 5.0; moderate = 6.0.

0 Estimated percentage of the carcass weight in boneless, trimmed retail cuts.



Conclusions

The data reported in this summary support the following conclusions:

1. Dry, whole shelled corn can be used effectively in high concentrate
rations for growing-finishing cattle when compared to crimped corn.

2. When dry whole shelled corn is fed, gains and feed conversions will
be greater when fed with no more than 10 Ib. of corn silage per head
per day. Feeding 5 to 10 Ib. of silage per head per day does not re-
sult in any significant benefit compared to feeding no corn silage.

3. When crimped corn is fed, better performance will result when some
silage is included in the ration, Maximum gains can be expected with
corn silage levels ranging between 10 to 20 Ib. per head per day.

4. In all-concentrate rations, gains will be greater with whole shelled
corn than with crimped corn. When more than 10 Ib. of corn silage
per head per day is fed, crimped corn will give equal or superior
results.

5. The amount of corn alone required per pound of gain is not decreased
by feeding 5 Ib. of corn silage per head per day. This is generally
true whether whole or crimped corn is used in the ration.

6. Dressing percent is lowered slightly with increased levels of corn
silage. This presumably is due to greater rumen fill at slaughter.

7. Most carcass traits are only indirectly affected by form of corn
and/or silage level fed. Ration effects on carcass weight appear
to be a more direct determinant of major carcass characteristics.
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DIGESTIBILITY OF WHOLE SHELLED AND CRIMPED CORN
GRAIN BY GROWING, FINISHING STEERS

R. D. Vance and R. L. Preston
Department of Animal Science

Introduction

Recently there has been considerable interest among cattle feeders in feeding
all-concentrate rations containing only dry, whole shelled corn and a pelleted sup-
plement. In the past, however, it was usually recommended that corn grain should be
ground or cracked for finishing cattle because it was believed that some of the
corn would pass directly through the digestive tract if the kernels were not broken.

The purpose of this experiment is to compare the digestibility of supplemented
growing, finishing beef rations containing either dry, whole corn or dry, crimped
corn grain, fed alone or with 20 Ib. of corn silage per head per day.

Procedures

Eight Hereford steer calves, averaging 565 Ib. initially, were assigned at
random to four treatments as shown in Table 1. Two steers were assigned to each
treatment. The daily ration consisted of a full feed of the appropriate form of
corn, either 0 or 20 Ib. of corn silage and 2.5 Ib. of supplement pellets per head.
All rations were formulated to be adequate in protein, vitamins, and minerals for
growing, finishing steers. The composition of the basal, all-concentrate ration is
shown in Table 2.

The ration ingredients were mixed and fed once each day. Enough ration was
mixed so that the animals had feed in front of them at all times. Refused feed was
weighed back daily and the total refusal was subsequently distributed on a percen-
tage basis to account for the amount of each ration ingredient refused. Water
was available at all times.

TABLE 1. EXPERIMENTAL DESIGN

Whole shelled
corn Crimped corn

r* ,* •,, ±* Corn silage* Ib/head/dayDays on Collection *"~i ' *——
feed period Days 0 20 0 20

77

126

1

2

5

5

2

2

,7a

,7

3,

3,

6

6

5,

5,

8

8

1

1

,4

,4

a
Stall assignment; 2 steers/treatment.
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TABLE 2. APPROXIMATE OU-OSI TICK OF THE BASAL RATION

% or amount/lb
Ingredient of ration

Corn3 88.5

Soybean meal 8.9

Urea 0.5

Limestone 1.2

Potassium chloride 0.4

Trace mineralized salt 0.5

Vitamin A 1500.0 lU/lb

Aureomycin-50 3.6 mg/lb

Either dry, whole shelled or dry, crimped corn grain.

At the beginning of the experiment, each steer was implanted with 30 mg.
diethylstilbestrol (Dibestrol-C, Hess and Clark Co.) and weighed. Additional
weights were taken at 28-day intervals throughout the 140-day feeding period. The
steers assigned to the all-concentrate treatments were gradually adapted to their
rations over a period of about 10 days. As the cattle were kept in stalls indoors,
all steers were injected with 500,000 IU of vitamin D2*

The digestion trial consisted of two separate 5-day collection periods, after
77 and 126 days on feed, respectively (see Table 1). Samples of corn grain, corn
silage, and supplement were taken daily during the collection period. Feeds were
individually composited at the end of each 5-day period. The feces were collected
daily, weighed, mixed, and sampled. Both feed and feces samples were subsequently
analyzed chemically and coefficients of apparent digestibility for dry matter,
starch, and crude protein were calculated for each ration.

Results

Weight gains and feed efficiency made by the eight steers during the 140-day
feeding period are presented in Table 3, Since relatively few animals were in-
volved, these data must be viewed with caution. Nevertheless, as can be seen,
somewhat normal performance for growing, finishing cattle was experienced during
this test. On the average, steers fed the all-concentrate rations gained faster
and more efficiently than those receiving 20 Ib. of silage per head per day, with
steers on whole shelled corn out-performing those fed crimped corn, whether fed
alone or with silage. Dry feed intake was highest for the cattle receiving the
whole shelled corn, all-concentrate ration (av. = 15.2 Ib. per head per day), but
varied little among the remaining treatments (av. = 13.6 Ib. per head per day).
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The average apparent digestion coefficients are compared in Table 4. These
figures show that all-concentrate feeding significantly improved digestibility of
the ration dry matter, organic matter, and protein when compared to feeding corn
grain plus 20 Ib. of corn silage per head per day. In contrast, digestion of these
nutrients was statistically unaltered by feeding either whole shelled or crimped
corn grain, alone or with silage. It is notable, however, that steers fed crimped
corn tended to digest their rations slightly more efficiently than those receiving
whole shelled corn. Starch was digested more efficiently than any of the other ra-
tion nutrients studied, but treatment differences were not significant whether com-
pared individually or combined by form of corn or level of silage. Apparently the
improved performance made by the steers fed whole shelled corn, with or without si-
lage, was not accounted for by improved total starch digestion.

Summary

A digestion trial was conducted with eight steers fed four supplemented grow-
ing, finishing ratiofts containing either dry, whole shelled or dry, crimped corn
grain and 0 or 20 Ib. of corn silage per head per day. Digestibility of the ration
dry matter, organic matter, and protein was superior when all-concentrate rations
were fed in comparison to corn grain plus 20 Ib. of silage. Total starch digestion
was relatively unaffected by the form of corn, fed alone or with 20 Ib. of corn si-
lage per head per day. Dry matter, organic matter, and protein digestion coefficients
were similarly unaltered by feeding all-concentrate rations containing dry, whole
shelled or crimped corn grain. Evidently, any differences in performance observed
when cattle are fed all-concentrate rations based on these forms of corn cannot be
attributed to differences in overall ration digestibility.



NET ENERGY EVALUATION OF RATIONS CONTAINING VARYING PROPORTIONS
OF CORN GRAIN AND CORN SILAGE FOR GROWING, FINISHING CATTLE

R. D. Vance, R. L. Preston, V. R. Cahill, and E. W. Klosterman
Department of Animal Science

Introduction

Net energy (NE) is an expression of the caloric value of a livestock feed.
It measures feed value more accurately than the traditional TON method which in-
cludes feed energy which is actually unavailable to the animal. This energy is
wasted as gas, urine, and heat loss. In contrast, the NE value of a feed is that
amount of energy remaining after deducting from the gross energy the total energy
lost to the animal. This includes energy lost through the feces, urine, combustible
gases, and heat increment.

The net energy system evaluates each feed for two specific purposes.

1. NEm is the net energy of a feed available to the animal for maintenance
such as energy required for work of the heart, lungs, and other vital
organs.

2. NE is the net energy value of a feed remaining for productive purposes,
including energy to produce meat, milk, or wool or for muscular work.
The expression NL£ (net energy for gain) is often used to describe the pro-
ductive energy content of a feed available for body-weight gain as made
by growing, finishing cattle.

The NEm value of a feed is usually higher than the NE content because cattle
make more efficient use of feed for maintenance than for production.

In the past, net energy values have been determined by means of a respiration
chamber where energy lost in the combustible gases and in the heat increment can
be measured directly. This method, however, particularly with large farm animals,
is time consuming and quite expensive.

Recently a new method of estimating net energy values of feeds for beef cattle
was developed at the California Agricultural Experiment Station. Called the com-
parative slaughter technique, this method is based on the amount of energy stored by
a group of cattle fed a specific ration for a known period of time. A represen-
tative sample of animals are slaughtered at the beginning of the experiment and their
chemical composition is estimated from the specific gravity of the carcass. At
the end of the feeding trial, the same information is obtained on the cattle fed the
rations being tested. From the composition of the carcasses at the beginning and end
of the experiment, the amount of energy stored from a measured amount of ration can
be determined.

This method was used at the Ohio Agricultural Research and Development Center
to estimate the net energy value of corn silage and corn grain when fed to growing,
finishing cattle.
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Procedures

On Jan. 6, 1970, 120 steer calves were individually weighed, implanted with
30 mg. stilbestrol (Dibestrol-C, Hess and Clark Co.), and randomly allotted to pens
of 10 steers each as shown in Table 1. Their average initial weight was 544 Ib,
Seven additional steers, representative of these 120, were immediately transported
to The Ohio State University Meat Laboratory where they were slaughtered for spec-
ific gravity determination and subsequent estimation of initial body composition.

The daily ration consisted of a full feed of either dry, whole shelled corn
or dry, crimped corn, the appropriate level of corn silage, and 2.5 Ib. of supple-
ment per head. Silage levels were 0, 5, 10, 15, 20, and 25 Ib. per head per day.
The approximate composition of the all-concentrate ration (0 silage level) is
shown in Table 2.

The cattle were fed for a period of 176-183 days, at which time they were held
without feed and water for 16 hours and then transported to the Eckert Packing Co.,
Archbold, Ohio, for slaughter, carcass evaluation, and carcass specific gravity de-
termination from which the final chemical body composition was estimated.

Results

Table 3 shows the carcass traits of the steers. There was a slight tendency
for dressing percent to decrease with an increase in the amount of silage fed. The
majority of the carcasses graded choice and the average cutability grade was between
3 and 4.

TABLE 3* CARCASS EVALUATION

iflfhole shelled corn Crimped corn

Corn silage, Ib/head/day

Item

Warm carcass wt. , Ib

Dressing percent

Conformation score3

Marbling score**

Carcass grade3

Fat thickness, in.

Ribeye area, in.2

K, H, P fat, %C

Cutability grade

Retail cuts, 2T

0

653.4

62.0

12.6

5.2

11.6

0.7

10.5

3.1

4.0

47.7

5

646.1

62.4

12.2

5.7

12.1

0.8

10.6

3.2

4.0

47.5

10

651.4

61.7

12.5

6.0

12.5

0.7

11.3

3.2

3.8

48.0

15

624.9

61.9

13.4

5.3

11.8

0.7

11.2

3.5

3.8

48.1

20

626.0

61.8

13.2

5.3

11.8

0.6

11.2

3.6

3.5

48.6

25

615.0

60.9

13.7

5.3

12.1

0.6

11.3

3.3

3.5

48.8

0

628.0

62.7

12.5

5.2

11.8

0.7

10.7

3.0

3.8

47.0

5

639.9

62.3

12.0

5.7

12.2

0.7

10.4

3.4

4.0

47.6

10

650.0

62.5

13.0

5.7

12.3

0.7

11.0

3.4

3.8

47.9

15

662.8

63.3

13.4

5.2

11,7

0.8

11.0

3.5

4.1

47.4

20

635.0

61.5

13.0

5.3

12.1

0.6

10,7

3.8

3.7

48.3

25

634.4

62.3

13.7

5.4

11.9

0.6

11.1

3.4

3.6

48.3

Low choice = 12.0; average choice « 13.0; high choice = 14.0,

Small * 5.0; modest = 6.0.

Estimated kidney, pelvic and heart fat, as a percent of carcass weight.

cuts from the round, loin, rib and chuck, as a percent of the carcassEstimated boneless, trimmed retail
weight.
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TABLE 4. INITIAL AND FINAL EMPTY BODY COMPOSITION

Whole shelled corn Crimped corn

Corn silage, Ib/head/day

Item 10 15 20 25 10 15 20

Initial empty body wt., Ib. 488.4 493.0 493.6 493.8 502.3 495.9 495.0 490.3 492.5 490.7 498.9 491.6

Fat, % 18.9 18.9 18.9 18.9 18.9 18.9 18.9 18.9 18.9 18.9 18.9 18.9

Protein, % 18.1 18.1 18.1 18.1 18.1 18.1 18.1 18.1 18.1 18.1 18.1 18.1

Water, % 59.4 59.4 59.4 59.4 59.4 59.4 59.4 59.4 59.4 59.4 59.4 59.4

Final empty body wt.» Ib.

Fat, %

Protein, %

Water, %

951.1 945.6 953.8 918.3 927.2 906.9 923.6 934.1 950.7 966.2 936.5 928.5

31.3 34.2 33.9 31.2 31.5 30.4 31.1 32.1 32.0 34.5 32.7 31.4

15.6 15.0 15.1 15.6 15.3 15.8 15.6 15.4 15.4 14.9 15.3 15.6

49.9 47.7 48.0 50.0 49.8 50.7 50.1 49.4 49.4 47.5 48.9 49.9

TABLE 5. COMPOSITION OF THE EMPTY BODY WEIGHT GAIN

Item

Whole shelled corn Crimped corn

Corn silage, Ib/head/day

10 15 20 25 10 15 20 25

Total «npty body wt. gaintlb. 463.3 453.1 460.6 425.1 425.3 411.5 429.1 444.3 458.6 476.1 438.1 436.6

Fat, % 44.9 51.3 50.8 45.2 46.2 43.6 45.1 46.8 46.3 51.5 49.2 45.3

Prottin, % 12.9 11.6 11.7 12.8 12.6 13.1 12.8 12.5 12.6 11.5 12.0 12.8

Water, % 39,8 34.9 35.7 39.0 38.4 40.0 39.3 38.3 38.6 35.2 36.9 39.2

Entrgy kcal/^n 4.9 5.5 5.4 5.0 5.0 4.8 5.0 5.1 5.1 5.5 5.3 5.0

Energy gain/day, Meal 5.9 6.4 6.4 5.2 5.3 4.9 5.5 5.8 6.0 6.4 5.8 5.4



Average chemical composition of the cattle at the beginning and end of the
experiment is shown in Table 4. From these data, the composition of the body-weight
gain made by the cattle during the feeding period was calculated (Table 5), This
information was then used to calculate the net energy value of the rations.

Table 6 shows several correlation coefficients which illustrate the relation-
ship between selected carcass traits and whole body chemical composition. A close
relationship between any two variables is indicated by a high correlation value
(0 = no correlation, 1.0 = perfect correlation). As can be seen, the closest re-
lationships were between percent retail yield and percent body protein, fat thick-
ness over the rib eye muscle and percent body fat, and cutability grade and percent
body fat. The low correlation between rib eye area and percent body protein was of
special interest.

A summary of the overall net energy data is provided in Table 7. Net energy
content of the rations for maintenance plus gain (NEm+g} was highest for the all-
concentrate rations whether whole shelled or crimped corn was fed. In both cases,
these values declined with increasing amounts of corn silage in the ration. This
relationship tended to be curvilinear and showed that the greatest change in
occurred when low levels of silage were fed.

TABLE 6. CORRELATIONS BETWEEN SELECTED CARCASS MEASUREMENTS
AND ESTIMATED PERCENTAGES OF B1PTY BODY PROTEIN AND FAT

Empty bodya

Carcass measurement Protein Fat

Ribeye area, sq. in. 0.06

Ribeye area/cwt. carcass, sq. in. 0.29

Estimated retail yield, % 0.63

Dressing percentage - 0.38

Fat thickness, in* - 0.63

Fat thickness/cwt. carcass, in. - 0.59

Marbling score - 0.36

K, P, H fat, % ~ 0.38

Cutability grade - 0.64

a
Correlations between body protein or fat and each carcass
trait were identical (but opposite in sign) since both
chemical components were estimated from a single carcass
specific gravity measurement.
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The ration net energy values for maintenance (NEm) and gain (NEg) gave a pic-
ture similar to the NEm+g value. NEm and NEg content declined as the level of corn
silage in the ration was increased.

Figure 1 shows the observed relationships between NEm, NEg, and the average
percentages of concentrate and silage in the rations. The concentrate portion in-
cluded both corn grain and supplement. Net energy values for both forms of corn
were averaged and lines were drawn by connecting the points.

Statistical analysis showed that NEm increased linearly with an increase in
the percentage of concentrate in the ration. This relationship supports the con-
cept that the net energy value of a feed for maintenance is constant and single values
can be used for each feed ingredient regardless of the ration composition.

The NEg data differs from this view in that a significant curvilinear rela-
tionship was found, with greater differences in NEg obtained when the ration con-
tained a high percentage of concentrate. This means that the NEg values of the ra-
tions were not additive. Therefore, the NE contents of the individual feed in-
gredients were not constant, but rather werl dependent on the composition of the
ration as a whole, particularly when high levels of concentrate (85-97%) were fed,

Net energy values for corn grain and corn silage were calculated from the
ration NE data by using simultaneous equations. These calculated values are shown
in Table 8.

As can be seen, the NEm values for both feeds were relatively constant re-
gardless of the increment of corn grain in the ration. Average NEm values were
105.8 and 69.6 Meal per 100 Ib. of dry matter (DM) for corn grain and corn silage,
respectively. The NEg content of these feeds, on the other hand, tended to increase
and decrease, respectively, as the increment of corn grain in the ration declined

TABLE 8. NET ENERGY VALUES FOR CORN GRAIN AND CORN SILAGE

Increment of
corn grain in
the ration DMa

83-71

71-61

61-46

46-36

36-23

Corn grain

102.9

104.3

101.1

108.8

112.0

Nt, Mcai/100

*** '

Corn silage

65.3

65.8

77.1

69.4

70.3

Ib ration ov;

ME

Corn grain

77.6

74.8

60.8

69.4

67.6

5g

Corn silage

7.7

22.7

56.2

47.2

51.2

a
The ration DM contained approximately 14/6 supplement,

-18-



from 83-71% to 36-23%. These values indicate, however, that the greatest changes
may be expected when 86-61% corn grain is fed and average values of 65.9 and 51.5
Meal per 100 Ib. DM for corn grain and corn silage may be appropriate when the
ration dry matter contains approximately 23-61% corn grain, 25-63% com silage,
and 14% supplement.

Summary

The comparative slaughter technique was used to measure the net energy con-
tent of supplemented feedlot rations containing corn grain and varying levels of
corn silage. Net energy value of the rations increased as the percentage of con-
centrate fed was elevated. NEm increased linearly, indicating that the NEm content
of each feed ingredient was constant. NE value increased curvilinearly, with
greater increases observed when the ration dry matter contained a high percentage
of concentrate. The NEm values of corn grain and corn silage were calculated to
be 105.8 and 69.6 Meal per 100 Ib. DM, respectively. The NEg content of these feeds
tended to vary according to the composition of the ration as a whole.
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COMPARISON OF HIGH MOISTURE vs. DRY BIRD-RESISTANT SORGHUM GRAIN AND
SORGHUM SILAGE vs. CORN SILAGE FOR FINISHING STEER CALVES

H. W. Newland, E. W. Klosterman, R. L. Preston, and V. R. Cahill
Department of Animal Science

During the past 3 years, several cattle feeding experiments have been con-
ducted at the Ohio Agricultural Research and Development Center to compare corn
with bird-resistant sorghum. Comparisons were made between corn silage and sor-
ghum silage and corn grain vs. sorghum grain. High moisture sorghum grain was com-
pared with high moisture shelled corn as well as the effect of rolling both sor-
ghum silage and high moisture sorghum grain. Therefore, the next logical step was
to compare high moisture and dry sorghum grain as a source of energy with cattle
being fed either sorghum silage or corn silage. These were the objectives of the
research reported here.

Experimental Procedure

Bird-resistant grain sorghum (AKS-614) and corn, grown at the Northwestern
Branch of OARDC, were harvested as full plant silage and stored in upright, con-
ventional cement stave silos. Since there was insufficient capacity in the silos,
additional silage of each respective crop was stored in a ground pack and covered
with plastic until mid-winter when the silos were refilled with this latter supply.
The average dry matters of the silages as fed were 47.3% for the sorghum silage and
36.9% for the corn silage.

The high moisture sorghum grain was combined when the dry matter content reached
approximately 70% and stored in a conventional upright silo. The average dry matter
content of this grain during the experiment was 75.0%. The sorghum grain was rolled
through a conventional roller mill as it came from the silo and just previous to
feeding. The dry sorghum grain was purchased at a local elevator and was cracked or
rolled previous to delivery at the station.

Choice and good grade steer calves were purchased at graded feeder calf sales
in southeastern Ohio in mid-October for this trial. Upon arrival, they were indi-
vidually weighed and ear tagged and divided into two groups for a comparison of
medication during the adjustment period. Results of this trial are reported else-
where. After approximately 30 days adjustment period, the calves were allotted
into the various treatment groups according to weight and grade. Individual weights
were taken for two consecutive days and averaged for initial and final weights. All
cattle were weighed at 28-day intervals during the experiment. All calves were given
a bolus for internal parasite treatment and implanted with Stilbestrol. They were
re-implanted after 110 days on feed.
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The ration treatments were as follows (H.M. = high moisture):

Lot No. Treatment

1 Inside housing: sorghum silage, dry sorghum grain
2 Inside housing: sorghum silage, H.M. sorghum grain
3 Inside housing: corn silage, dry sorghum grain
4 Inside housing: corn silage, H.M. sorghum grain
5 Outside housing: same as lot 1
6 Outside housing: same as lot 2
7 Outside housing: same as lot 3
8 Outside housing: same as lot 4

The silages were fed free choice and the concentrates limited in all lots to
approximately 1.25% of the body weight daily. One Ib. per head daily of a 64% urea-
containing protein supplement was fed and salt and minerals were fed free choice.

At the termination of the feeding trial, the cattle were trucked to a packing
plant approximately 150 miles distant for slaughter. Individual carcass evaluations
were made after a 48-hour chill. However, cutability was determined on a hot carcass
weight.

Results

Corn Silage vs. Sorghum Silage: Pooled results of cattle fed corn silage com-
pared to sorghum silage are shown in Table 2, Growth rate was faster on corn silage
(2.11 vs. 1.92 Ib, daily) which was significant (P<.05). This is in agreement with
previous Ohio experiments, but the difference or magnitude in performance was not
as great. Gains of cattle on sorghum silage decreased 10% in this trial, while in
previous trials the differences between corn silage and sorghum silage ranged from
14 to 16%,

The improved performance of the cattle on sorghum silage relative to corn si-
lage in this trial may have been due to part of the kernels being cracked. An
attempt was made while harvesting to crush or crack all of the kernels, but this
was only partially realized, resulting in only about 30% cracking.

Cattle on sorghum silage were less efficient in feed conversion. Although
slightly lighter in weight at slaughter, there were no significant differences in
carcass traits compared to cattle fed corn silage.

Dry Sorghum Grain vs. High Moisture: Table 3 summarizes the data for this com-
parison. While there was no real difference in animal performance whether the sor-
ghum grain was fed dry or high moisture, the latter tended to be slightly superior.
The two groups were also similar in the various carcass criteria.

Inside Housing vs. Outside: Four of the lots were located inside a barn en-
closed on four sides, but with natural ventilation. The other four were outside.
All nutritional treatments were replicated in each environment. As can be seen in
Table 4, no significant differences appeared to exist due to housing.

Effect of Feeder Calf Grade: Since it was necessary to purchase both choice and
good grade calves to fill the quota, both grades were uniformly represented in all
lots. Table 5 shows that the good grade calves outgained the choice calves by 0.16
Ib. daily (8.1%) and had a higher percentage of the carcasses in the choice grade
(70 vs. 55).
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TABLE 2. CORN SILAGE vs. SORGHUM SILAGE FOR FINISHING STEER CALVES

Lot Nos.

No. steer calves
Days on feed
Av. initial wt. , Ib.
Av. final wt. s Ib.

Corn Silage: .'. 3, 4, vs :
40
234
554
1047

Sorghum Silage
1, 2, 5, *..

40
241
554
1017

Av. daily gain, It, 2.11* 1.92

Av. daily feed, Ib. (85% D.M. basis)
Sorghum silage I/ - 14.61
Corn silage I/ 11.29
Sorghum grain I/ 9.88 9.32
Protein supp. "~ 1.01 «99
Salt and rain. .03 .03

Total 22.21 24.96

Feed per Ib. gain (85% D.M.) 10.5 13.0

Carcass evaluation:
Carcass grade 4/
Marbling score
Fat thickness, in.
Rib eye area, sq. in.
% K.H.P. fat 2/
% B.T.R. cuts 3/

11.7
5.1
.40

11.42
2.90
51.6

11.7
5.3
.43

11.10
2.93
51.3

* Significant increase (P̂ .05)
I/ Av. dry matter - sorghum silage, 47.3%-, corn silage, 36.9%; high
"" moist, sorghum grain, 75%.
2/ Percent kidney, heart and pelvic fat.
3/ Percent of carcass in boneless, trimmed, retail cuts.
*4/ Carcass grade code - Good = 9, 10t 11; Choice = 12, 13, 14.

TABLE 3. DRY SORGHUM GRAIN vs. HIGH MOISTURE

_ . ~'T._̂ ..'_' .J.,7"I'Hl"' ^
 Prv-..1_1- ...r~_ High Moisturê

Lots 1, 3, 5, 7 2, 4, 6, 8

No. steer calves 40 40
Days on feed 236 236
Av. initial wt., Ib. 554 554
Av. final wt,, Ib. 1027 1038

Av. daily gain, Ib. 1.99 2.04

Daily feed, Ib. 85%D.M^

Sorghum silage I/ 7.36 7,24
Corn silage I/ ~ 5.66 5.63
Sorghum grain" I/ 9.74 9.46
Protein supp. 1.00 1.00
Salt and min. .04 .03

Total 23.80 23.36

Feed per Ib. gain (85% D.M.) 12.0 11.5

Carcass evaluation:
Carcass grade ty/ 11.6 11.8
Marbling score" 5.2 5.2
Fat thickness, in. .38 .45
Rib eye area, sq. in. 11.20 11.33
% K.H.P. fat 2/ 2.91 2.92
% B.T.R. cuts 3/ 51.7 51.2

I/ Av. dry matter - sorghum silage, 47.3%; corn silage, 36.9%; high
moist, sorghum grain, 75%.

2/ Percent kidney, heart and pelvic fat.
3/ Percent of carcass in boneless, trimmed, retail cuts.
_4/ Carcass grade code - Gocd = 9, 10, 11; Choice - 12, 13, 14.
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TABLE 4. INSIDE HOUSING vs. OUTSIDE

Lots

No. steer calves
Days on feed
Av. initial wt., Ib.
Av . final wt . , Ib .

Av. daily gain, Ib.

Daily feed, Ib. 85% D.M.

Sorghum silage I/
Corn silage I/
Sorghum grain I/
Protein supp.
Salt and min.

Total

Feed per Ib. gain (85% D.M.)

Carcass evaluation:
Carcass grade 4/
Marbling score
Fat thickness, in.
Rib eye area, sq. in.
% K.H.P. fat 2/
% B.T.R. cuts 3/

Inside
1, 2, 3, 4

10
236
555

1039

2.04

7.13
5.68
9.62
1.00
.04

23.47

11.6

11.7
5.3
.42

11.28
2.89
51.4

Outside
5, 6, 7, 8

10
236
554

1026

1.99

7.48
5.61
9.58
1.00
.03

23.70

12.0

11.7
5.1
.41

11.24
2.94

51.5

I/ Av. dry matter - sorghum silage, 47*3%; corn silage, 36.9%; high
moist, sorghum grain, 75%,

2/ Percent kidney, heart and pelvic fat.
3/ Percent of carcass in boneless, trimmed, retail cuts.
]T/ Carcass grade code - Good = 9, 10, 11; Choice = 12, 13, 14.

TABLE 5. RELATIONSHIP OF FEEDER CALF GRADE TO FEEDLOT PERFORMANCE AND
, CARCASS GRADE

Feeder calf grade at
Purchase

Choice Good

No. head
Av. daily gain on exp.
(238 days), Ib.

60

1.98

20

2.14

Carcass grade:

Percent Choice
Percent Good

55
45

70
30
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HORMONE PREPARATIONS FOR GROWING-FINISHING BULLS
A 2-YEAR SUMMARY

R. L. Preston, E. W. Klosterman, and V. R. Cahill
Department of Animal Science

Abstract

Various hormone preparations currently available for steers or heifers were
tested to determine their effectiveness in growing-finishing bull calves. This
report summarizes two separate experiments. Synovex-S or Synovex-H was implanted
into bulls being fed either a control ration or the same ration containing 10 mg.
of stilbestrol per bull per day. Feedlot performance was not improved by any of
these hormone preparations. The dressing percent of these bulls was significantly
increased, resulting in heavier carcass weights. It is concluded that higher levels
of these hormone preparations will be required to bring about improved feedlot
performance of bull calves.

Introductlon

The superiority of growing-finishing bull calves compared to steer calves in
feedlot performance and in the production of carcasses with a greater yield of lean
meat has been shown in Ohio and other experiments. Last year, results were pre-
sented which indicated that various hormone materials currently available for use
in steers and heifers did not result in any improvement in feedlot response of bull
calves.

Since this was an unexpected result, this experiment was repeated to further
study the response of bull calves to various hormone treatments.

Procedures

Sixty Hereford bull calves were purchased for this experiment from a single
ranch near Wichita Falls, Texas. After a preliminary feeding period on limestone-
treated corn silage and supplement, they were allotted to six pens of ten bulls each.
The daily ration consisted of a fixed amount of limestone-treated corn silage
(15 Ib. per head per day), 2 Ib. of the supplement shown in Table 1, and a full
feed of coarsely crimped shelled yellow corn. The total feeding period on this
experiment was 190 days.

The hormone treatments used in this experiment were:

Control
Synovex-S implant
Synovex-H implant
10 mg. stilbesterol per bull per day
Synovex-S implant plus 10 mg. stilbestrol per bull per day
Synovex-H implant plus 10 mg. stilbestrol per bull per day.

Synovex-S is designed for feedlot steers and contains 20 mg. estradiol benzoate
and 200 mg. progesterone. Synovex-H is designed for feedlot heifers and contains
20 mg. estradiol and 200 mg. testosterone propionate. Cattle which were implanted
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TABLE 1 > Supplement Formula

Ingredient Amount

Soybean meal (44% CP) 80.6%

Urea (281% CP) 5.4%

Limestone, ground 7.5%

Salt, trace mineralized3 5.4%

Dehydrated alfalfa meal (17% CP) 1-0%

Vitamin Ab 0.1%

aMorton!s trace mineralized salt.
bPremix which supplied 30,000 USP units/

steer/day.

TABLE 2. Influence of Hormone Preparations on the Feedlot Performance of Bulls

Hormone Treatment

Item

Pen number

Number of bulls

Initial weight, Ib.

Final weight, Ib.

Avg. daily gain, Ib.

Avg. daily feed:

Corn silage, Ib.

Crimped corn, Ib.

Supplement, Ib.

Air-dry feed/lb. gain, Ib.

aS-S=Synovex-S.

bS-H=Synovex-H.

CDES=10 mg. DES per bull per

None

15

10

528

1040

2.69

14.9

8.8

2.0

6.14

day.

S-Sa

24

10

532

1049

2.72

14.9

9.9

2.0

6.46

S-Hb

20

10

525

1044

2.73

14.9

9.1

2.0

6.21

DESC

23

10

534

1050

2.71

14.9

9.1

2.0

6.20

i>-i>
+DES

14

10

533

1065

2.80

14.9

9.7

2.0

6.20

b-H
+DES

21

10

528

1061

2.80

14.9

9.6

2.0

6.13
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at the beginning of the experiment were re-implanted after 112 days on experiment.

After the bulls reached slaughter weight and condition, they were slaughtered
and the carcasses evaluated, using grading criteria appropriate for steers.

Results

The feedlot results from this experiment are presented in Table 2. The com-
bination of either of the Synovex implants with the oral feeding of stilbestiol
appeared to increase daily gain somewhat. However, none of the differences in
average daily gain were significant. These hormone treatments did not appear to
affect feed efficiency.

A 2-year summary of the feedlot response of bull calves to these hormone
treatments is shown in Table 3. While there was a slight improvement in daily
gain by most of the hormone treatments, the response was quite small (3% in the
case of the two implant treatments) and was not significant. There was no effect
on feed efficiency.

TABLE 3. Two Year Summary on the Influence of Various Hormone Preparations on Feedlot
Performance of Growing-finishing Bull Calves

Hormone Treatment

Item None

Avg. daily gain, Ib.

1969-70 2.73

1970-71 2.69

Avg. 2.71

Air-dry feed/1 b. gain, Ib.

1969-70 6.25

1970-71 6.16

Avg. 6.20

aS-S=Synovex-S
bS-H=Synovex-H
CDES=10 mg. DBS per bull per day

S-S S-H
S-Sa S-Hb DESC +DES +DES

2.84 2.82 2.70 2.71 2.69

2.72 2.73 2.71 2.80 2.80

2.78 2.78 2.70 2.76 2.74

5.94 6.26 6.19 6.33 6.24

6.48 6.21 6.20 6.24 6.18

6.21 6.24 6.20 6.28 6.21
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Table 4 shows the carcass data observed in this experiment. Hot carcass weight
was increased somewhat by all hormone treatments and this increase was significant
in the case of the combined hormone treatments. Dressing percentage was signifi-
cantly increased by all hormone treatments. The cutability grade for the bulls
fed stilbestrol alone was increased due to less fat cover and a larger rib eye area.
The other carcass traits were not altered by the hormone treatments.

Table 5 presents a 2-year summary of the effects of these hormone treatments
on the carcasses of bulls. The overall increase in hot carcass weight observed
with all hormone treatments was significant. This was due to the consistent in-
crease in dressing percent by all hormone treatments. None of the other carcass
measurements were affected by any of the hormone treatments.

TABLE 4. Influence of Hormone Treatments on the Carcasses of Bulls

Item

Hot carcass wt. , Ib.

Dressing percentage

Conformation score d

Marbling score6

Quality grade0*

Final graded

Cutability grade

Fat thickness, in.

Kidney, pelvic, heart fat, /

Rib eye area, sq. in.

None

629

60.5

21.5

4.7

18.0

18.3

2.9

.5

I 2.4

11.6

S-Sa

657

62.7

21.3

4.6

18.1

18.5

3.2

.5

2.8

11.5

Hormone

S-Hb

649

62.2

21.6

5.0

18.6

18.7

2.9

.5

2.5

11.8

Treatment

DESC

651

62.1

21.8

4.4

17.6

18.2

2.4

.4

2.6

12.7

S-S
+DES

664

62.4

21.6

4.6

17.9

18.5

3.0

.5

2.6

11.9

S-H
+DES

667

62.8

21.7

4.8

18.3

18.5

3,1

.5

2.8

11.7

aS-S=Synovex-S

bS-H=Synovex-H

CDES=10 mg. stilbestrol per bull per day.

d!7=Good (avg.); 18=Good (+); 19=Choice (-); 20=Choice (avg.); 21=Choice (+); 22=Prime (-

e4=Slight; 5=Small.
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TABLE 5. Two Year Summary on the Influence of Various Hormone Preparations on the
Carcasses of Bulls

Hormone Treatment

Item

Hot carcass wt., Ib.

1969-70

1970-71

Avg.

Dressing percentage

1969-70

1970-71

Avg.

Marbling score^

1969-70

1970-71

Avg.

Final grade6

1969-70

1970-71

Avg.

Cutability grade

1969-70

1970-71

Avg.

None

637

629

633

59.7

60.5

60.1

5.0

4.7

4.8

19.2

18.3

18.8

2.6

2.9

2.8

S-$a

670

657

664

60.6

62.7

61.6

5.1

4.6

4.8

19.7

18.5

19.1

2.9

3.2

3.0

S-Hb

654

649

652

59.8

62.2

61.0

5.2

5.0

5.1

19.1

18.7

18.9

3.1

2.9

3.0

DES0

644

651

648

60.6

62.1

61.4

5,0

4.4

4.7

19.5

18.2

18.8

2.7

2.4

2.6

S-S
+DES

646

664

655

59.9

62.4

61.2

5.4

4.6

5.0

19.4

18.5

19.0

2.5

3.0

2.8

S-H
+DES

635

667

651

59.7

62.8

61.2

4.9

4.8

4.8

19.1

18.5

18.8

2.7

3.1

2.9

aS-S=Synovex-S
bS-H=Synovex-H
CDES=10 mg. stilbestrol per bull per day.
d4=Slight; 5=Small. .. .
e!8=Good (+); 19=Choice (-); 20=Choice (Avg.).
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Conclusions

In two experiments, feedlot performance of bull calves has not been signifi-
cantly improved by the use of Synovex implants, feeding 10 ing. DES per bull per day,
nor the combination of these treatments. Hot carcass weights were significantly
increased by these hormones due to an increase in dressing percentage. None of the
other carcass measurements were affected.

It appears that hormone preparations presently approved by H)A. for use in steers
or heifers will not significantly improve the performance of bull calves, except
for increasing dressing percentage and therefore hot carcass weight . Since earlier
work at the OARDC showed improved performance in bull calves when implanted with
high levels of DES, it is concluded that higher levels of these hormone prepara-
tions will be required in bull calves, compared to steers or heifers, to result in
improved performance in the feedlot.
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LEVELS AND FORMS OF HORMONES FOR STEERS

R. L. Preston and V. R. Cahill
Department of Animal Science

Abstract

Various hormone preparations currently available for feedlot steers or heifers
were tested to determine their effectiveness in growing-finishing steer calves,
Stilbestrol was fed at the rate of either 10 or 20 mg. per steer per day or was im-
planted at the rate of 30 mg. per steer. Synovex-S and Synovex-H implants were also
used. All results were compared to steer calves which did not receive any hormone
treatment. The average initial weight of the steers was 513 Ib, They were fed a
finishing ration (15 Ib. corn silage, supplement, and a full feed of corn) for 197
days, at which time they were slaughtered for carcass measurements.

All hormone preparations and levels significantly improved gains and feed
efficiency. A summary of two experiments indicates that feeding 20 mg. stilbestrol
per steer per day is the optimum level for maximum stimulation of gain. None of
the hormone preparations affected carcass grade, marbling score, or cutability
grade. Carcass weight was significantly increased in all cases.

Introduction

It is well recognized that several hormone products, when fed or implanted,
increase rate of gain and improve feed efficiency. Last year, results from feed-
ing stilbestrol (DES) indicated that maximum gain stimulation resulted when 20 mg.
was fed per steer per day, with no further improvement when 40 mg. was fed.

Since there are other hormone products available for use in steers, one purpose
of this experiment was to compare the response of steers when given some of these
hormone products which are commercially available. A second purpose was to com-
pare the effectiveness of two implant products, one designed for steers and the
other for heifers, when implanted in steers. The third purpose of this experiment
was to obtain further data on the comparative effectiveness of feeding 10 and 20 mg.
DES per steer per day.

Procedures

Sixty steer calves were purchased for this experiment from a single ranch near
Wichita Falls, Texas. After a preliminary feeding period on corn silage and supple-
ment, they were allotted to six pens of 10 steers each. The daily ration consisted
of a fixed amount of limestone-treated corn silage (15 Ib. per head per day), 2 Ib.
of the supplement shown in Table 1, and a full feed of coarsely crimped shelled yel-
low corn. The steers were fed on this experiment for 197 days prior to slaughter.

The treatments used in this experiment were:

Controls
10 mg. DES per steer per day
20 mg. DES per steer per day
30 mg. DES implant
Synovex-S implant (designed for steers)
Synovex-H implant (designed for heifers)
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TABLE 1.Supplement Formula

Ingredient Amount

Soybean meal (44% CP) 80.6%

Urea (281% CP) 5.4%

Limestone, ground 7.5%

Salt, trace mineralizeda 5-4%

Dehydrated alfalfa meal (17% CP) 1-0%

Vitamin Ab 0-1%

aMorton's trace mineralized salt.
bPremix which supplied 30,000 USP units/

steer/day.

TABLE 2. Influence of Level and Form of Hormone on the Feedlot Performance of Steers

Item

Pen number

Number of steers

Initial weight, Ib.

Final weight, Ib.

Avg. daily gain, Ib.

Avg. daily feed:

Corn silage, Ib.

Crimped corn, Ib.

Supplement, Ib.

Air-dry feed/lb. gain, Ib.

Control

22

10

511

954

2.25

14.8

7.5

2.0

6.78

Oral

10 mq.

16

10

515

1056

2.75

14.9

9.4

2.0

6.26

DES

20 mq.

17

9

516

1074

2.83

14.9

9.7

2.0

6.20

DES

implant3

19

9

517

1055

2.73

15.0

9.4

2.0

6.32

s-sb

18

10

507

1092

2.97

14.9

10.0

2.0

5.99

S-HC

13

10

510

1083

2.91

14.9

10.4

2.0

6.26

d30 rug. DES implant.
bSynovex-S.
cSynovex-H.
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Cattle which were implanted at the beginning of the experiment were re-implanted
after 112 days on experiment.

After the steers reached slaughter weight and condition, they were slaughtered
and the carcasses were evaluated.

Data from two steers are not included in this summary. One steer in pen 17 was
a poor-doing steer throughout the experiment (1.85 Ib. av. daily gain), and one steer
in pen 19 was found to have a severely abscessed liver, apparently causing its gain
to be reduced (1.94 Ib. av. daily gain).

Results

The feedlot results from this experiment are presented in Table 2. Daily gain
was increased 22 and 26%, respectively, by feeding 10 or 20 mg. DES per steer per
day. Implanting DES or either of the Synovex products also significantly increased
gains. The differences between the various hormone treatments were not statisti-
cally significant. Feed efficiency was also improved by all hormone treatments,
with the average improvement 9%.

A summary of the feedlot response of steers to the feeding of either 10 or 20 mg.
DES per steer per day is shown in Table 3. Daily gains were increased 21 and 25% and
feed efficiency improved 11 and 11%, respectively, by feeding 10 or 20 mg. DES per
steer per day.

Table 4 shows the carcass data observed in this experiment. Hot carcass weights
were significantly increased by all hormone treatments. Feeding 20 mg. DES per steer
per day resulted in a slightly heavier carcass weight than feeding 10 mg. DES* All
of the hormone products improved dressing percentage, and this difference was statis-
tically significant. All of the other carcass data were not significantly affected
by the hormone treatments except rib eye area, which was significantly increased.
When the carcass data were evaluated at equal carcass weight (equivalent to equal
total gain between groups), none of the carcass data were affected by the hormone
treatments.

Table 5 presents a 2-year summary of results observed when 10 or 20 mg. DES
was fed per steer per day. Hot carcass weight was progressively increased with in-
creasing level of DES. Dressing percent was significantly increased by DES feeding,
although the difference between the 10 and 20 mg. treatments was not significant.
Marbling score, final grade, and cutability grade were not affected by feeding DES.

Conclusions

All of the hormone preparations compared in this experiment significantly im-
proved the feedlot performance of steers. Hot carcass weights were significantly
increased. Dressing percent was also improved. Differences between the hormone
preparations were not significant. Apparently, the estrogenic compound contained
in these various products is responsible for the beneficial effects of these prepa-
rations in the feeding of steers,

A 2-year summary on the comparative effectiveness of feeding 10 or 20 mg. DES
per steer per day indicates that gains are increased to a greater extent with the
20 mg. level (+25%) than with the 10 mg. level (+21%), with a similar improvement
in feed efficiency (+11%). Hot carcass weight is progressively improved with in-
creasing level of DES, as was dressing percent. Other measures of carcass merit
were not altered by feeding either level of DES.
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TABLE 3. Two year summary on the comparative feedlot effectiveness of feeding 10
or 20 mg. DES per steer per day

Item

Avg. daily gain, Ib.

1969-70

1970-71

Avg.

Air-dry feed/1 b. gain, Ib.

1969-70

1970-71

Avg.

Control

2.30

2.25

2.28

7.70

6.78

7.24

10 mg. DES

2.79

2.75

2.77

6.59

6.26

6.42

20 mg. DES

2.90

2.83

2.86

6.71

6.20

6.46

TABLE 4. Influence of Level and Form of Hormone on the Carcasses of Steers

Oral DES DES

Item

Hot carcass wt. , Ib.

Dressing percent

Conformation score0*

Marbling score6

Quality graded

Final graded

Cutabil ity grade

Fat thickness, in.

Kidney, pelvic, heart fat, %

Rib eye area, sq. in.

Control

576

60.4

20.0

5.3

18.9

18.9

3.4

,5

3.1

10.0

10 mg.

651

61.6

20.5

5.5

19.0

19.0

3.5

.5

3.3

10.9

20 mg.

663

61.7

20.8

5.6

19.1

19.2

3.4

.6

3.1

11.4

implant6

656

62.2

20.1

5.1

18.3

18.4

3.4

.5

2.9

10.9

s-sb

682

62.4

20.3

5.6

19.3

19.3

3.1

.5

3.0

12.0

S~HC

675

62.2

20.6

5.5

19.0

19,1

3.5

.6

3.0

11.0

a30 mg. DES implant.

kSynovex-S

c$ynovex-H

d!8=Good (+); 19=Choice (-)

e5=Small; 6=Modest.

20=Choice (avg.); 21=Choice
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TABLE 5. Two year summary on the influence of feeding 10 or 20 mg. DES per day on
the carcasses of steers.

Item

Hot carcass wt. , 1b.

1969-70

1970-71

Avg.

Dressing percent

1969-70

1970-71

Avg.

Marbling score9

1969-70

1970-71

Avg.

Final grade13

1969-70

1970-71

Avg.

Cutability grade

1969-70

1970-71

Avg.

Control

608

576

592

60.6

60.4

60.5

5.2

5.3

5.2

18.8

18.9

18.8

2.9

3.4

3.2

10 mg. DES

668

651

660

61.5

61.6

61.6

5.7

5.5

5.6

19.8

19.0

19.4

3.1

3.5

3.3

20 mg. DES

696

663

680

62.4

61.7

62.0

5.3

5.6

5.4

•

19.4

19.2

19.3

3.3

3.4

3.4

a5=small ; 6=modest.

b!8=good (+); 19=choice 20=choice (avg.).
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COMPARISON BETWEEN STEERS AND BULLS
AND THE INFLUENCE OF HORMONES ON THIS COMPARISON

R. L. Preston, E. W. Klosterman, and V. R. Cahill
Department of Animal Science

Abstract

Steers and bulls were compared in their feedlot performance and carcass char-
acteristics, as influenced by various hormone products currently available for feed-
lot steers and heifers. Control steers and bulls were compared as well as compari-
sons made between both classes of cattle when fed 10 ing. stilbestrol per head per
day or implanted with either Synovex-S or Synovex-H.

Untreated bulls gained faster and were more efficient than untreated steers.
Steers given any of the hormone preparations gained as fast as bulls and were almost
as efficient. Steers had higher dressing percentages and carcass grades, but bull
carcasses had higher cutability.

It is concluded that the feedlot performance of steers will nearly equal that
of bulls when one of the hormone products available for steers is used. Steers
treated in this way will have a higher dressing percentage and also higher carcass
grades, due to higher marbling scores, but carcasses from bulls will yield more lean
and less fat.

Introduction

Bull calves are known to have faster and more efficient gains in the feedlot
when compared to steer calves. Their carcasses contain more meat and less fat than
carcasses from similar steers. Steers generally dress and grade higher than car-
casses from bulls.

Reports of two experiments where steer or bull calves were given various forms
or combinations of hormone preparations appear on pages 27 and 33 in this report.
Since these cattle were purchased from the same ranch and fed the same ration at
the same time for nearly the same length of time, their data can be compared to
further evaluate the relative merits of steer and bull calves for the production
of beef. This report also summarizes the results from two experiments where steer
and bull calves have been compared, with and without various hormone additives.

Procedures

The general procedures have been outlined on pages 27 and 33. The average
starting weight of the steer calves (511 Ib.) was somewhat lighter than for the
bull calves (530 Ib.), All cattle were fed a daily ration of a fixed amount of
limestone-treated corn silage (15 Ib. per head per day), 2 Ib. of supplement, and
a full feed of coarsely crimped shelled yellow corn. The steers were fed for 197
days and the bulls for 190 days, at which time they were slaughtered and their
carcasses evaluated.
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Results

Table 1 shows the feedlot comparison between steers and bulls. Control bulls
gained significantly faster than control steers and were more efficient. When any
one of the three hormone products was given to steers, their gains were increased
to at least equal the control bulls. None of the hormone treatments affected the
gains made by the bull calves.

The comparison between carcasses from steers and bulls is shown in Table 2.
Control bulls had significantly heavier carcasses than control steers, whereas
there was no difference in the carcass weight of steers and bulls fed stilbestrol.
Steers implanted with either Synovex~S or Synovex-H had significantly heavier car-
casses than bulls treated with these same hormone preparations. These relations
were true even when differences in initial weight were considered. The feeding
period for the steers was only 7 days longer than for the bulls, but their start-
ing weight was less than the bulls.

TABLE 1. Comparison between Steers and Bulls in Feedlot Response and the Influence of
Hormones on this Comparison

Steers

Item

Pen number

Number of cattle

Initial weight, Ib.

Final weight, Ib.

Days on feed

Avg. daily gain, Ib.

Avg. daily ration:

Corn silage, Ib.

Corn, Ib.

Supplement, Ib.

Air dry feed/lb. gain, Ib.

Control

22

10

511

954

197

2.25

14.8

7.5

2.0

6.78

DESa

16

10

515

1056

197

2.75

14.9

9.4

2.0

6.26

S-Sb

18

10

507

1092

197

2.97

14.9

10.0

2.0

5.99

S-HC

13

10

510

1083

197

2.91

14.9

10.4

2.0

6.26

Control

15

10

528

1040

190

2.69

14.9

8.8

2.0

6.14

Bulls

DESa

23

10

534

1050

190

2.71

14.9

9.1

2.0

6.20

s-sb

24

10

532

1049

190

2.72

14.9

9.9

2.0

6.46

S-HC

20

10

525

1044

190

2.73

14.9

9.1

2.0

6.21

aDES=10 nig. stilbestrol per head per day.

bS-S=Synovex-S.

cS-H=Synovex-H.
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Hormone treatment increased dressing percent but there was no significant dif-
ference between the steers and bulls in dressing percent. Bulls had a significantly
higher conformation score and a significantly lower marbling score than the steers*
Treatment with hormones did not alter this pattern. Because of the lower marbling
score, the bulls had a lower quality grade and also a somewhat lower final grade.
In general, the bulls had a better cutability grade, due to a significantly lower
percentage of kidney, pelvic, and heart fat and a larger rib eye.

Nearly identical, results were presented last year when steers and bulls were
compared. A 2-year summary of these results, as influenced by the feeding of stil-
bestrol, is shown in Table 3. Gains made by control bulls were 19% faster than
those made by control steers and bulls were 14% more efficient. However, when
steers were fed 10 mg. stilbestrol per head per day, they gained as fast as the
control bulls, although the bulls were 4% more efficient.

A 2-year summary of carcass data is shown in Table 4. In general, steers
had a slightly higher dressing percentage (61.0% vs. 60.8%), higher marbling scores
(5.4 vs. 4.8), and slightly higher final grades (19.1 vs. 18.8). The carcasses
from bulls had a more desirable cutability grade (3.2 vs. 2.7).

Conclusions

As past research has indicated, bulls gain faster and are more efficient than
steers, and yield carcasses with more lean and less fat. By using one of various
hormone products available, steers can be made to gain as fast as bulls with nearly
the same efficiency. In this case, steers will have a higher dressing percentage,
marbling score, and final grade, but bulls will yield carcasses with more lean and
less fat.
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TABLE 2. Comparison of Carcasses from Steers and Bulls and the Influence of Hormones on
this Comparison

Steers

Item

Hot carcass wt. , Ib.

Dressing percent

Conformation score0*

Marbling score6

Quality grade0*

Final grade0*

Cutability grade

Fat thickness, in.

Kidney, pelvic, heart fat, %

Rib eye area, sq. in.

Control

576

60.

20.

5.

18.

18.

3.

•

3.

10.

4

0

3

9

9

4

5

1

0

DESa

651

61.6

20.5

5.5

19.0

19.0

3.5

.5

3.3

10.9

s~sb

682

62.4

20.3

5.6

19.3

19.3

3.1

.5

3.0

12.0

S-HC Control

675

62

20

5

19

19

3

3

n

.3

.6

.5

.0

.1

.5

.6

.0

.0

629

60

21

4

18

18

2

2

n

.5

.5

.7

.0

.3

.9

.5

.4

.6

Bulls

DESa

651

62.1

21.8

4.4

17.6

18.2

2.4

.4

2.6

12.7

S-Sb

657

62.7

21.3

4.6

18.1

18.5

3.2

,5

2.8

11.5

S-HC

649

62.2

21.6

5.0

18.6

18.7

2.9

.5

2.5

11.8

aDES=10 mg. stilbestrol per head per day.
bS~S=Synovex-S.
cS-H=Synovex-H.
d!8=Good ( « • } ; 19=Choice (-); 20=Choice (avg.) ; 21=Choice

e4=Slight; 5=Small; 6=Modest.

TABLE 3. Two year summary on the comparison of feedlot performance of steers and
bulls as influenced by stilbestrol

Steers

Avg.

Air

Item

daily gain, Ib.

1969-70

1970-71

Avg.

dry feed/lb. gain, Ib.

1969-70

1970-71

Avg.

Control

2.30

2.25

2.28

7.70

6.78

7.24

DESa

2.79

2.75

2.77

6.59

6.26

6.42

Bulls

Control

2.73

2.69

2.71

6.25

6.14

6.20

DES*

2.70

2.71

2.70

6.19

6.20

6.20

aDES=10 mg. stilbestrol per head per day.
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TABLE 4. Two year summary on the comparison between carcasses from steers and bulls
as influenced by stilbestrol

Steers

Item Control DESa

Bulls

Control DESa

Hot carcass wt. , Ib.

Ores si

Marbl i

Final

Cutabi

1969-70

1970-71

Avg.

ng percent

1969-70

1970-71

Avg.

ng scoreb

1969-70

1970-71

Avg.

grade0

1969-70

1970-71

Avg.

lity grade

1969-70

1970-71

Avg.

608

576

592

60.6

60.4

60.5

5.2

5.3

5.2

18.8

18.9

18.8

2.9

3.4

3.2

668

651

660

61.5

61.6

61.6

5.7

5.5

5.6

19.8

19.0

19.4

3.1

3.5

3.3

637

629

633

59.7

60.5

60.1

5.0

4.7

4.8

19.2

18.3

18.8

2.6

2.9

2.8

644

651

648

60.6

62.1

61.4

5.0

4.4

4.7

19.5

18.2

18.8

2.7

2.4

2.6

aDES=10 mg. stilbestrol per head per day.
b4=Slight; 5=Small; 6=Modest.

°18=Good (+); 19=Choice (-); 20=Choice (avg.).
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ROUGHAGE SOURCES AND PROTEIN REQUIREMENTS FOR FINISHING YEARLING STEERS

R. L. Preston, R. D. Vance, and P. 6. Althouse
Department of Animal Science

Introduction

Recent studies at the Ohio Agricultural Research and Development Center and
other research stations have indicated that adding low levels of coarse roughage
to all-concentrate rations reduces the incidence of rumen disfunction and improves
feedlot gain and efficiency. Other investigations have shown that protein levels
higher than normally recommended for conventional finishing rations are necessary
for maximum gains in steers fed high-grain diets.

The research reported here was designed to evaluate the feedlot performance,
rumen wall changes, and carcass traits of yearling steers fed finishing rations
containing various roughage sources and levels of protein. The roughage levels
were fed on an equal crude fiber basis (0.43 Ib. per head per day) and protein
levels were expressed as a ratio of digestible protein (DP) to digestible energy
(DE). A ration of 22 to 24 has been recommended (NRC) for optimum performance by
finishing yearling steers.

Procedures

Ninety-six yearling steer cattle were purchased for this experiment during
April 1970. After a preliminary period on hay, they were allotted to 12 pens of
eight steers each as shown in Table 1. The daily ration consisted of a fixed
amount of roughage (none, 5.0 Ib. corn silage, 2.24 Ib. beet pulp, or 1.14 Ib.
wheat straw), a fixed amount of soybean meal according to the desired DP/DE ratio,
2 Ib. per head of the supplement shown in Table 2, and a full feed of dry, whole
shelled corn. Seven to 10 days prior to the start of the experiment, all cattle
were adapted to their respective rations. Half of the steers in each treatment
were implanted with 30 mg. stilbestrol (Hess and Clark), while the other four
cattle were treated with Synovex-S implants. The feeding facility had slotted
floors. The cattle were fed for a period of 111 days, at which time they were
slaughtered for rumen wall and carcass evaluations.

TABLE 1. NUTRITIONAL TREATMENTS TABLE 2. SUPPLEMENT FORMULA

_ Roughage Source _ _ Ingredient8 _ Percent or Ibs./ton

No Corn Beet TfUheat
DP/lDE Roughage Silage Pulp Straw Ground shelled corn 74.8#

K Salt, trace mineralized (Morton's) 5.0$
22 8D 8 8 8

Ground limestone (CaCOJ
25 8 8 8 8

Dyna K (KCl) 4.4*
28 8 8 8 8 ,

Dynamate (K-Mg-S04) 2.9%
a
Proteinienergy ratios are grams of digesti- Vitamin A-30 (30,000 lU/gm.) 2.2 Ib./ton
ble protein/Meal of digestible energy.

Aurofac 50 (Auromycin 50) 1*5 Ib./ton
Eight steers/treatment5 half implanted withb

stilbestrol (Hess and Clark) and half im- a Mixture pelleted through 3/16 inch die.
planted with Synovex~S*
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Results

Rate of gain and feed efficiency data for the cattle are shown in Table 3. As
can be seen, ADG response differed somewhat among treatments, but these differences
were not statistically significant (P>.Q5). When the data were averaged according
to the source of supplemental roughage, ADG response showed that steers fed added
corn silage gained the fastest [3.23 Ib.). This was followed by the wheat straw
(3.19 Ib.), no roughage (2.97 Ib.) and the beet pulp (2.81 Ib.) treatments, respec-
tively. Averaging the data by ration DP/DE ratio indicated that ADG increased
slightly with increasing dietary protein content. DP/DE ratios of 22, 25, and 28
produced ADGfs of 2.97, 3.06, and 3.12 Ib. per head, respectively. None of the
above dfferences in gain were significant, however.

In general, feed efficiency paralleled weight gain response. The amount of
corn grain required per unit of gain did not differ greatly among treatments, al-
though steers receiving 5.0 Ib. corn silage appeared to require a slightly lesser
amount. There was no apparent relationship between DP/DE ratio and feed efficiency
across all roughage treatments.

Feedlot performance was unaffected by the hoxmonal implant treatments. Steers
implanted with stilbestrol and Synovex-S gained at the rate of 3.01 and 3.09 Ib, per
head per day, respectively.

Carcass traits were generally not significantly influenced by roughage source
or ration DP/DE ratio. On the average, the carcasses dressed 61.6%, graded high
good to low choice, and yielded 49.2% of their carcass weight in boneless, trimmed
retail cuts. The mean cutability grade was 3.3.

Treatment averages for rumen wall characteristics showed greater protection
for rumen papillae when either corn silage or wheat straw was added to the ration.
This was evidenced by significantly (P<.01) less papillae clumping and hair accumu-
lation in the rumens of steers fed these roughages in comparison to those receiving
beet pulp. The extent of papillae clumping and/or hair accumulation was similar
whether no roughage or 2.24 Ib. of beet pulp per head was added to the daily ration.
Evidently physical form of roughage is involved in maintaining health of the rumen
wall, since the rations containing roughage had approximately the same chemical
fiber content. Degree of severity of rumen papillae changes showed no apparent rela-
tionship to level of protein in the ration.

Twenty-two percent of the livers were condemned at slaughter. Mean percentages
according to roughage source were 8%, 21%, 29%, and 29% for the silage, wheat straw,
beet pulp, and no roughage treatments, respectively.

Summary

A feedlot trial was conducted to study the performance of yearling steer cattle
fed finishing rations containing various roughage sources (equal crude fiber content)
and DP/DE ratios. Gain response, feed efficiency, and carcass traits were not greatly
influenced by supplementing the ration with 5 Ib. of corn silage, 2.24 Ib. of beet
pulp or 1.14 Ib. of wheat straw. ADG tended to increase as the DP/DE ratio was ele-
vated from 22 to 28, but these differences were not significant. Protection against
rumen wall damage was greatest when either corn silage or wheat straw was added to
the diet. A notable reduction in condemned livers was found when 5.0 Ib. corn si-
lage was fed.
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WINTERING BEEF CALVES UNDER THREE SYSTEMS OF MANAGEMENT

R. R. Bishop and R. L. Preston
Department of Animal Science

Introduction

Changes in feedlot management and feeding techniques over the past few years
have caused a more constant demand for feeder cattle. There is also a trend toward
feeding heavier cattle rather than weaned calves. Due to these and other changes
in the cattle feeding industry, the demand for backgrounding of cattle has increased
in recent years. There has been little information available on backgrounding or
growing calves for this purpose. Because of this and the need for 500-600 Ib.
cattle for research purposes,-it was decided to set up a trial comparing several
rations and housing conditions.

Procedure

In late October, 122 choice and high-good steer calves, averaging 360 Ib., were
purchased at two Ohio-approved feeder sales and moved to the Mahoning County Branch.
The cattle were weighed, ear tagged, and divided into three groups.

Cattle were kept in three housing conditions. These were: outside with no
shelter, shed open to the east with access to a 2-acre lot, and totally enclosed in
a bank barn.

The cattle outside were fed on a self-feeder with feed limited by the addition
of salt. This ration included 9% salt, 20% supplement B44 (Table 1), and 71%
ground ear corn. They were self-fed good quality mixed hay.

The cattle in the barn were hand-fed the same ration without salt as the out-
side cattle in the amount of 5.25 Ib. ground ear corn, 1.5 Ib. supplement B44, and
full feed of hay. The cattle in the open shed were full-fed corn silage with 1.5
Ib. of B44 supplement per head per day.

TABLE 1. B44 Supplement

Ingredients Percentage

Soybean meal (44% CP)
Urea, prilled (281* CP)
Alfalfa meal, dehydrated (17% CP)
Salt, trace mineralized
Limestone (calcium carbonate)
Dynamate
Vitamin A-30 (30,000 units/gm.)

78.45

3.8
5.0

5.0
6.0
1.5
.25

Total 100.00
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Results

The cattle in the barn gained 360.5 lb» per head for a 1,64 Ib. per day av(
age. The cattle on silage gained 269,8 Ib. per head for a 1.24 Ib. per day avei
The cattle outside without shelter gained 233.3 Ib. per head for a 1.07 Ib. per
average. This is shown in Table 2,

Feed per pound of gain is listed in Table 3.

One steer in the outside group died 3 days after arrival. One from the ope
shed silage group was sold 6 weeks after arrival because of bloat and two in the
barn group died, one January 5 and one February 1.

Feed costs were charged at the following rates: hay, $25 per ton; ear corr
$44 per ton (grinding included); silage, $10 per ton; B44 supplement, $95 per tc
and salt, $60 per ton. Cost of gain is shown in Table 4.

TABLE 2* Gain During Feeding Period

In barn
Open shed
Outside

Starting Wt.
10-28

346
346
352

Final Wt,
6-2

706
616
585

, Total
Gain

360
270
233

Avg. Daily
Gain

1.64
1.24
1.07

TABLE 3* Feed Per Pound of Gain

Cattle in barn
Cattle in open shed
Cattle outside

of gain

3.20

3.8

Hay/lb
of gain

3.89

6.7

B44/lb
of gain

.91
1.27
1.12

Silage

17.8

TABLE 4. Cost of Gain

Barn group
Shed group
Outside group

Total
Feed Cost

2296.12

1542.46
1422.49

Cost/Head

49.92

34.28
47.41

Cost/Lb
of Gain

.16

.15

.24
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Conclusions

The young cattle in this test benefited from shelter in the northeastern
Ohio winter. However, bedding or building costs would not be charged against the
cattle housed outside. There was no more death loss from cattle housed outside.
The cattle outside on self-feeders sorted the ground corn from salt and the feeder
manger had to be cleaned periodically. A total of 1165 Ib. of salt and fine ma-
terial was removed over the feeding period. The 9% salt in the ration limited
consumption of grain to a level slightly less than that hand-fed to the barn group.
All cattle made satisfactory gains, but feed costs were quite high for cattle fed
outside.
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FEEDER CALF PERFORMANCE AFTER SHIPMENT WHEN RECEIVING MEDICATED WATER
TREATMENT AND FED IN TWO TYPES OF FACILITIES

C. K. Smith
Department of Veterinary Science

and R. L. Preston
Department of Animal Science

Abstract

A total of 124 feeder calves (62 bulls and 62 steers), shipped by truck from
a ranch in Texas, were used to study two types of housing and the value of medi-
cated water treatment during the first 27 days after placing them in the feedlot.
Cattle placed on slotted floors ate more corn silage and gained faster than cattle
placed in a conventional bam and bedded with straw. Consumption of straw may have
decreased the consumption of corn silage by these cattle. Periodic treatment of
the drinking water with sulfamethazine and Tylosin generally decreased feed intake
and rate of gain in these calves.

Cattle placed in conventional housing and fed medicated water did not contract
shipping fever, while control animals exhibited disease rates of 20 percent and 33
percent. Cattle placed on a slotted floor facility did not show clinical signs of
shipping fever.

Procedures

On October 21, 1970, 62 steer and 62 bull calves were shipped from a ranch
near Wichita Falls, Texas, to the OARDC in Wooster. The bulls had been weaned ap-
proximately 1 month earlier and were fed a mixed ration in addition to range grass
for 10 days prior to shipment. The steer calves were weaned on the morning of
shipment. For 30 days prior to shipment, the cows and steer calves were fed alfalfa
hay in addition to range grass.

The cattle were shipped in two trailer trucks and arrived in Wooster 36 hours
after being loaded. They were immediately weighed and divided into experimental
groups before receiving their first feed.

A medicated water treatment was studied during the first 27 days after the
cattle were received. This treatment consisted of 454 gnu sulfamethazine and 12
gm. Tylosin per 120 gallons of water and was added to the drinking water on the
following schedule:

Period in days Water treatment

0-5 Medicated
6-7 Non-medicated
8-9 Medicated

10-11 Non-medicated
12-13 Medicated
14-15 Non-medicated
16-17 Medicated
18-19 Non-medicated
21-27 Medicated
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TABLE 1. Supplement Formula

Ingredient Amount

Soybean meal (44% CP) 84.45

Urea, prilled (281% CP) 3.8

Dehydrated alfalfa meal (17% CP) 5.0

Salt, trace mineralized 5.0

K~Mg~S04 (Dynamate) 1.5

Vitamin A (30,000 units/gm.) .25

In addition, two forms of housing were compared: conventional housing on dirt
using straw bedding and a slotted floor facility. Both forms of housing were com-
pletely covered. The cattle were placed in these facilities immediately upon arrival.

All cattle were fed the same ration, which consisted of a full feed of limestone-
treated corn silage and a pelleted supplement (Table 1) fed at the rate of 1 Ib. for
every 25 Ib. of corn silage consumed. At the end of the 27-day experimental period,
the cattle were re-allotted to other experiments.

Results

The daily gain response of these cattle to the medicated water treatment and
to the type of housing is shown in Table 2. Cattle fed on slotted floors gained
faster than those fed in a conventional straw-bedded barn. Cattle receiving the
medicated water treatment generally did not gain as well as those drinking plain
water. The bull calves gained faster than the steer calves. Some of this differ-
ence, however, may have been due to the previous experience of these bull calves
in eating feed from a bunk.

The daily feed intake of these calves is shown in Table 3. Those treatments
which increased daily gains also resulted in greater feed consumption. The cattle
fed where straw was used as bedding were observed eating straw and therefore their
consumption of corn silage was probably reduced.

The incidence of the shipping fever complex (SFC) among the cattle is shown in
Table 4. There were no cases of SFC among the cattle housed in the slotted floor
facility. There were eight cases of SFC among the cattle housed in the conventional
facility with all of these cases occurring in the group receiving the non-medicated
water. There were no cases among the group receiving medicated water in either fa-
cility.
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TABLE 2. Influence of Housing and Medicated Water Treatment on the Daily Gains
of Steer and Bull Feeder Calves

Sex

Steers

Bulls

Avg.

Water

treatment

None

Treated

None

Treated

Slotted

floor

2.47(16)a

1.89(16)

3.30(16)

2.94(16)

2.65

Housing

Conventional

barn

1.63(15)

1.99(15)

2.56(15)

2.14(15)

2.08

Avg.

2.00

2.74

aNumbers in parentheses indicate number of cattle.

TABLE 3. Influence of Housing and Medicated Water Treatment on the Daily Feed
Intake of Steer and Bull Feeder Calves

Housing

Water

Sex treatment Feed

Steers None Silage

Supplement

Treated Silage

Supplement

Bulls None Silage

Supplement

Treated Silage

Supplement

Slotted

floor

15.6

.62

11.6

.46

17.4

.70

14.8

.59

Conventional

barn

13.0

.52

10.4

.41

16.0

.64

12.0

.48
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TABLE 4. Incidence of Shipping Fever Complex Among
Steer and Bull Feeder Calves

Conventional Housing Slotted Floor

Sulfa and*
Tylosin Control

Steers 0/15 3/15**

Bulls 0/15 5/15**

Sulfa and
Tylosin

0/16

0/16

Control

0/16

0/16

*Sulfamethazine - 1 pound/120 gallons of water and Tylosin
12 gms/120 gallons of water.

**1 retreatment

Conclusions
\.

Feeder cattle placed immediately on slotted floors gained weight more rapidly
than cattle placed in a conventional barn, using straw for bedding. Part of this
difference may have been due to the consumption of straw. Treatment of the drink-
ing water with sulfamethazine and Tylosin generally reduced gains and decreased
feed intake.

The steer and bull calves fed on the slotted floor facility did not exhibit
clinical signs of shipping fever. There were no cases of shipping fever among the
steers and bulls receiving medicated water in the conventional housing unit. The
steers and bulls receiving the non-medicated water in conventional housing had an
incidence of 20 percent and 33 percent, respectively.
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RESPONSE OF NEW FEEDER CALVES TO HOUSING, ENERGY,
MEDICATED SUPPLEMENT, AND INTERNAL PARASITE TREATMENT

R. L. Preston
Department of Animal Science
C. K. Smith and J. E. Jones

Department of Veterinary Science

Abstract

One hundred ninety feeder calves from three different Ohio sales were used to
study the importance of housing, energy level, medicated supplementation, and para-
site treatment on their feedlot response during the initial feeding period (27 to
35 days). Aureo-S-700 gave a marked increase in daily gain, the same result ob-
served last year. Calves placed on slotted floors gained faster than calves placed
in a conventional barn, which also was observed last year. Calves drenched with
an internal parasite treatment (Tramisol) varied in their feedlot response, depend-
ing on their source. Calves from one sale showed a slight decrease in daily gain
and calves from two other sales showed a marked increase in daily gain when drenched
with Tramisol. Increased energy level in the starting ration resulted in increased
gains. However, the feeding of Aureo-S-700 did not reduce the incidence of clinical
shipping fever among these calves. Each group of calves exhibited rates of shipping
fever of approximately 24 percent,

Introduction

Medicated feed supplements for incoming feeder calves have proven beneficial
in many cases for enhancing sub-clinical health, thereby increasing feed intake
and weight recovery. Aureo-S-700 is one supplement available for this purpose.
Worming of newly received feeder calves is probably a good safety precaution, but
the immediate feedlot response following various worming treatments is quite vari-
able. Trajnisol is a new product for worming cattle. Therefore, one purpose of
this experiment was to determine the response of feeder calves to these two products.

Proper nutrition of incoming feeder calves is also important. Results pre-
sented last y6ar indicated that a protein level adequate for growing-finishing cattle
is also sufficient for new feeder calves. Feeder calves responded to increased
energy intake by gaining weight at a faster rate. However, an unexpected finding
was an increased incidence of respiratory disease in those calves fed higher levels
of energy. Therefore, the following experiment was conducted to make further ob-
servations on the influence of energy intake on feedlot response and incidence of
respiratory disease in new feeder calves.

Since these calves were housed in a conventional barn as well as in a slotted
floor barn, comparisons were made between these two facilities. All treatments
were applied in both barns.

Procedures

One hundred ninety feeder steer calves were purchased in the fall of 1970 at
three Ohio feeder calf sales. They were trucked to the Research Center at Wooster,
arriving within 12 to 24 hr, following the sales. The three sales were held within
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19 days of each other. The calves were immediately weighed, half of the calves were
drenched with Tramisol (2 gm. per steer), and a blood sample was withdrawn to deter-
mine the packed red cell volume (one measure used to determine degree of parasitism).
Then the calves were divided into 12 slotted floor pens of 10 to 12 steers each and
4 straw bedded pens of 14 to 15 steers each before receiving their first feed.

Four dietary treatments were each fed to three pens on slotted floors and one
straw-bedded pen. These treatments were:

Low energy level: no medication
Low energy level: Aureo-S-700
Medium energy level: no medication
Medium energy level: Aureo-S-700

The low energy level was achieved by full-feeding limestone-treated corn si-
lage, with 1.1 Ib. of soybean meal fed for every 20 Ib. of corn silage consumed.
The medium energy level was achieved by full-feeding limestone-treated corn silage,
with 1.55 Ib. of soybean meal and 2.7 Ib. of crimped corn fed for every 20 Ib. of
corn silage consumed. Trace mineralized salt and vitamin A were also included.

Aureo-S-700 is a product designed to provide 350 mg, of Aureomycin and 350 mg,
of sulfamethazine per head per day during the first 28 days after cattle are re-
ceived in the feedlot. Tramisol is an anthelmintic which has a broad spectrum of
activity, including lungworms.

TABLE 1. Influence of Housing, Energy Level, and Medicated Supplement on the
Daily Gain of New Feeder Calves

Housing

Slotted

floor

Dietary

energy Medicated supplement

level None Aureo-S-700 Avg,

Low 2.45(34)a 2.85(34) 2.65

Housing

average

Medium

Conventional

2.59(33) 3.17(34)

aNumbers in parentheses indicate number of calves.
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2.88
2.76

barn

Average

Low

Medium

1.78(14)

1.94(13)

2.33

1.83(14)

2.28(14)

2.73

1.80

2.11
1.96



After a feeding period of 27 to 35 days, the cattle were weighed and fecal and
blood samples were taken from selected steers. The fecal samples were checked for
parasitic egg counts and lung worm larvae. Packed red cell volume was determined
on the blood samples*

Results

The daily gain response of these calves is shown in Table 1. Calves placed in
the slotted floor barn gained more rapidly than calves in a conventional barn.
Feeding Aureo-S-700 also markedly improved rate of gain. Calves fed corn in addi-
tion to silage and supplement gained faster than calves fed only silage and supple-
ment. The average daily feed intake is shown in Table 2. In most cases, the im-
proved performance observed in the above treatments was accompanied by increases in
feed intake. Cattle bedded on straw ate straw which no doubt decreased their con-
sumption of silage.

The influence of Tramisol on the gains of new feeder calves varied between
calves from the three sales. This is shown in Table 3. Calves from the first
sale gained somewhat less when drenched with Tramisol, although this difference was
not significant. On the other hand, calves from the second and third sales showed

TABLE 2. Influence of Housing, Energy Level, and Medicated Supplement on Daily
Feed Intake of New Feeder Calves

Dietary

energy Medicated supplement

Housing level Feed None Aureo-S-700

Slotted Low Silage 16.6 16.8

floor Soybean meal .92 .93

Medium Silage 13.6 14.7

Corn 1.6 1.7

Soybean meal 1.02 1.12

Conventional Low Silage 15.4 15.0

barn Soybean meal .84 .84

Medium Silage 11.9 13.3

Corn 1*6 1.3

Soybean meal .91 1.04
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a marked increase in daily gain when drenched with Traaisol. This increase was
observed in both the slotted floor barn and the conventional barn.

Anemia, as measured by packed red cell volume, did not appear to be a problem
in these calves when they were received. If parasites were present, they had not
produced anemia in these calves. There did not appear to be any effects of the
various treatments on packed cell volume at the end of the feeding period,

The incidence of shipping fever is shown in Table 4. The overall incidence of
shipping fever in all calves was 23.6 percent. The cases were evenly divided among
the medicated and non-medicated groups as well as the two housing treatments. The
incidences of shipping fever for the non-medicated and medicated groups on the slot-
ted floor facility were 22.3 percent and 23.5 percent, respectively. The disease
incidences for the cattle in the conventional housing facility were 25 percent among
those receiving the medication and 26 percent among those receiving the cqntrol ra-
tion.

TABLE 3. Influence of Tramisol on the Daily Gain of New
Feeder Calves

Sale

Internal parasite treatment

None Tramisol

2 and 3

2.85(47)a

1.99(45)

2.77(48)

2.46(50)

aNumbers in parentheses indicate number of calves.

TABLE 4. Incidence of Shipping Fever Complex Among
Feeder Calves

Housing Non-medicated Medicated
Aureo-S-700

Slotted
floor

Conventional
barn

15/67* 22.3%

7/27 26%

16/68 23.5%

7/28 25%

*Number of clinical cases of shipping fever
over total number of animals.
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Fecal samples were checked from 55 calves of the group prior to the use of
Tramisol.

A modified Baermann apparatus was used to check for lungworm larvae in the
feces of all 55 calves. All samples were negative.

Thirty of the fecal flotations were negative. One or two eggs (Haemonchus or
Trichostrongyle types which were not specifically identified) per low power micro-
scopic field was the finding on the rest of the tests. Two animals had nematodius
eggs.

All animals showing positive fecal flotations prior to worming were negative
on recheck after worming. Animals with positive tests not wormed remained at about
the same level at the time of recheck 4 weeks after the first test.

One animal was noted to have coccidia oocysts.

Conclusions

Several factors are important in the response of new feeder calves during the
initial phase in the feedlot. The gain response observed in this experiment when
Aureo-S-700 was fed is quite similar to the response observed last year. This prod-
uct appears to greatly enhance the performance of new feeder calves during the first
28 days in the feedlot. Calves from different sales responded differently to Trami-
sol. This may be the result of varying parasite loads in calves from different
sources.

The results of the fecal flotations indicate a very light infestation of para-
sites in all calves at the beginning of the project. A good anthelmintic response
to Tramisol may have made the difference in the rates of gain shown in Table 3.

A higher level of energy gave the expected increase in daily gain. Calves
housed on slotted floors for the second year gained faster than calves placed in
a conventional barn.

Feeding Aureo-S-700 did not affect the incidence of shipping fever among these
calves. The type of housing did not appear to reduce or increase the rate of clini-
cal disease in these calves. This is in contrast to calves shipped directly from a
Texas ranch with relatively little exposure to organisms of the shipping fever com-
plex.
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CONTROL OF THE RAT-TAILED MAGGOT

Robert E. Treece
Department of Entomology

The rat-tailed maggot, Eristalis tenax L., is a common inhabitor of sewage
pits and lagoons. Where livestock are housed on slotted floors over liquid manure
pits, the rat-tailed maggot may be found breeding in large numbers during the
summer. When the inch-long larvae complete their development, they move from
liquid waste to drier quarters to pupate and change into the adult fly. During
this period the maggots become nuisance pests, crawling by the thousands into
walkways and feed bunks. Other than being a nuisance, this insect causes no harm.
There are usually several broods a year.

Mature larvae started emerging from the manure pits at the Beef Cattle Research
Unit at Wooster on June 12, 1970. A treatment with Dow Fly Larvicide (0-2,4-dichlor-
ophenyl 0-methyl isopropylphosphoramidothioate) used at the rate of 1 part to 49
parts of water was sprayed on the surface of the manure at the rate of 1 gallon of
finished spray per 100 square feet. This treatment resulted in good control for the
remainder of the season. It is likely that other insecticides applied in a similar
manner may give comparable results, although much lower rates of application of
several insecticides were less effective.
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SUPPLEMENTAL FEEDING OF MAGNESIUM OXIDE WITH SALT FOR BEEF CATTLE

R. R. Bishop, C. F. Parker, and C. B. Boyles
Department of Animal Science

Work reported in the 1970 Beef Cattle Research Summary was continued, with
different mixtures of salt and magnesium oxide (MgO) being fed to beef cows for
the prevention of grass tetany and winter tetany. This work was done at four
locations with 10 herds. Four different mixes were fed during the winter of
1970-71 (Table 1). Consumption was measured and is shown in Table 2.

Table 3 shows consumption of one mixture (50% salt, 50% MgO) fed to different
herds during a 2-week period in the spring of 1971 at one location.

Conclusion

No winter or grass tetany was experienced in any of the above cow herds during
the past year. The great variability of mineral consumption cannot be explained.
There are still many questions to be answered concerning this type of magnesium
supplementation. However, it is a practical method and appears to be working in
most Ohio locations*

Cows will eat fairly high levels of magnesium when mixed with salt. Seasonal
conditions may be one cause of different consumption rates from one year to the
next. It is also noted that 0.25 oz. MgO consumption may be enough to meet an
animal's magnesium requirement. However, to prevent grass tetany, 0.5 oz. may be
required. It appears that a 50-50 mix is as effective in maximizing MgO consumption
as higher amounts of MgO.

TABLE 1. Salt-Magnesium Mixture

Mix Salt Magnesium Oxide
1 50 ?0

2 I|0 60

3 30 70

k 20 80
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TABLE 2. Dry Cows - Winter Consumption Nov. '70 - Karcht>70

Mineral Consumption

Location Ration

EORDC 1

Heifers 1

Bulls 1

SOUTHERN

Barn fed 1

Winter pasture 1

EORDC 2

SOUTHEAST

Barn fed 2

Winter pasture 2

EORDC 3

EORDC h

Herd

70

30

11;

25

25

56

32

32

liO

1;0

Salt
oz/hd/da

.29

.82

.51

,35

.35

.03

.10

.19

.02

.18

MgO*
oz/hd/da

.29

.82

.51

.35

.3*

.05

.U

.28

.05

.75

Overall
Consump-
tion
oz/hd/da

.58

.16

.10

.70

.70

.08

.21;

.1*7

.07

.93

Avg. for Steamed
mix Bone meal

oz/hd/da oz/hd/da

t.o5

.07

.20

.hh

.063

.19

.26 .36

.07 .03

.93 .05

•fc Furnished by Landmark, Inc., Columbus, Ohio

TABLE 3. Cows and Calves - Spring Consumption May 17, f71 to June 1, f71

Mineral Consumption

Location Ration

EORDC 1

1

1

1

1

1

Herd-xsf

51

36

30

69

hh

$h

Salt
oz/hd/da

.Oil

.025

.055

.Oli

.03

.05

MgO*
oz/hd/da

.025

.055

.Oli

.03

.05

Overall
Consump-
tion
oz/hd/da

.08

.05

.11

,08

.06

.10

Avg. for Steamed
mix Bonemeal

oz/hd/da oz/hd/da

.05

.06

.11

.Oli

.Oh

.07

.08

ft Furnished by Landmark, Inc., Golumbas, Ohio

-;«(• Herds included calves which were figured - 3 calves » 1 cow
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TOTAL FEED EFFICIENCY OF BEEF PRODUCTION BY CATTLE OF DIFFERENT SIZES AND BREEDS

E. W. Klosterman, C. F> Parker, R. R. Bishop, and V. R. Cahill
Department of Animal Science

Abstract

Individual feed consumption records of cows for a full year and their calves
to slaughter weight have been obtained for 28 cow-calf pairs. Milk production of
the cows and weights, gains, and carcass data of their calves were recorded. These
included mature Hereford, Hereford X Angus, Hereford X Charolais, and Charolais
cows varying in size and bred to either Hereford or Charolais bulls.

Some ration and other management problems were encountered in this first con-
fined, individual feeding experiment* With an average weaning weight of 372 lb.,
11»4 lb. of TON were required by the cow and calf per pound of calf produced at
weaning* When the feed fed to the calf following weaning was added and production
measured in weight of edible portion, an average of 18.2 lb. of TON was required per
pound of edible beef produced. Expressed on an energy basis, 12,5 percent of the
calories of metabolizable energy fed was recovered in the final product. Thus, 87.5
percent of the energy fed to the cow and calf was used for maintenance, which empha-
sizes the importance of this requirement to the beef industry. Additional data will
be required before accurate comparisons can be made of the net production efficiency
of cows of different sizes and breeds.

Introduction

The interrelationships of mature size, rate of gain, and efficiency of gain
are of considerable importance to the beef cattle industry. Numerous reports have
shown significant correlations between rate of gain and efficiency of gain. There
is also a direct relationship between rate of gain and mature size. Thus, larger
cattle are likely to result when selection is made for rate of gain.

A beef cow must be fed and maintained for a full year to produce an average
of somewhat less than one calf. The larger the cow, the more feed required for
maintenance. The Charolais breed is now well established in this country and a
number of other large breeds are being introduced. Will the calves produced by
these cattle have a sufficient increase in efficiency of feed utilization to more
than offset the increased feed cost of a larger breeding animal?

The objectives of this experiment are:

1. To determine the total feed nutrients required to produce a
unit of edible beef.

2. To compare various breeds and crosses in their total efficiency
of beef production.

3. To study the effects of size of cattle upon total feed cost per
unit of beef produced.
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Procedure

Cows of different breeds and sizes are bred for spring calving. Starting in
the fall, they are individually fed once daily the amount of feed calculated from
NRC requirements to meet the needs of dry and lactating cows of their specific
weight. When the calves reach 2 months of age, they are tied to individual feeders
while their dams are being fed but are allowed to nurse the remainder of the day.
The calves are weaned at 205 days of age and fed in individual pens until they
reach slaughter condition. Then carcass weight, grade, area of rib eye, fat thick-
ness over the rib eye, and percent kidney, heart, and pelvic fat are obtained.
Milk production of the dams is determined by the calf consumption method at least
twice during the nursing period. By use of appropriate carcass measurements and
formulae, the percent of edible portion in the carcass (1) and calories of energy
in the empty body (2 and 3) are calculated.

When the calves are weaned, the cows are removed from the experiment and a
different group of bred cows brought in for the next year's experiment. The amount
of feed which would have been consumed by each dry cow of her weight during this
transition period is extrapolated so that the amount of feed consumed by each cow
for a full year is included in the total feed. To prevent the consumption of bed-
ding, the cows and calves are bedded with sawdust. Following weaning, the calves
are fed in slotted floor pens.

In the first experiment, 10 head each of Charolais, Hereford, crossbred Charo-
lais X Hereford, and crossbred Angus X Hereford cows were used. Half of each breed
group was bred to a Hereford bull and half to a Charolais bull. Complete mixed ra-
tions calculated to be adequate in all nutrients and containing rather high percent-
ages of a corn-cob by-product were fed to the cows. The cob product used did not
include the woody ring portion, which may have been the reason some trouble was en-
countered with the cows eating sawdust bedding. Two cows died from compaction and
one from inhalation pneumonia. Starting March 25, a small amount of mixed hay was
substituted in place of an equal amount of mixed ration. Due to a number of other
causes, including cows which proved to be open, abortions, loss of calves at birth
and death loss of calves, a total of 28 cow-calf pairs completed the experiment.

Results

The results obtained from this first experiment were studied by least squares
analysis of variance. Preliminary analyses showed only small and inconsistent dif-
ferences between the Hereford and Charolais sires used. Since only one bull of
each breed was used, this variable was removed from subsequent analyses.

The overall least squares means obtained for the 28 cow-calf pairs and means
for three weight classes of cows are presented in Table 1. The weight-height ratio
(kg./cm,) has been shown to be a good indication of the condition of a cow regard-
less of skeletal size and a ratio of about 4.0 is} indicative of a cow in thrifty
condition. The 372-Ib. average weaning weight is somewhat below that normally ex-
pected from these cows and was likely due to the rations and other problems encoun-
tered in this first experiment. With this weaning weight and the total TDN fed to
the cow for the year and the feed fed the calf prior to weaning, an average of
11.4 Ib. of TDN was required per pound of calf weaned. Satisfactory post-weaning
gains were obtained which require 4.86 Ib. of TDN per pound of live weight gain.
When all feeds fed to the cow and calf to slaughter were combined, 18.2 Ib. of TDN
were required to produce each pound of edible beef. Another figure of interest is
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the amount of energy obtained in the final product as related to the total metabo-
lizable energy fed to the cow and calf. The figure of 12,5 percent indicates that
the remainder (or 87.5 percent) of the total energy fed was required for mainte-
nance. This value is indicative of the importance of maintenance requirements to
the beef cattle industry.

The number of animals completing this first year's experiment is too limited
to draw conclusions relative to size and breed of cow. As is generally the case,
the heavier cows tended to be in better condition (shown in Table 1 by the signifi-
cant difference in weight-height ratio}. The heavier cows tended to produce more
pounds of beef at weaning and in the carcass, but they also required more feed. S<
differences in production per unit of feed were relatively small.

The weights of cows given in Table 2 indicate that this sample may not have
been a good representation of the breeds and crosses of cows included in this ex-
periment. When adjusted for differences among weight classes, there were few sig-
nificant differences among breeds. However, the Hereford X Angus cross cows tende<
to produce more milk, heavier calves at weaning, and calves with more fat over the
rib eye at time of slaughter.

The experiment will be continued until more reliable comparisons can be made
among cows varying in size. The second and third groups of cattle are currently or
experiment,
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EFFECTS OF AGE OF DAM ON BIRTH WEIGHT
AND ITS RELATIONSHIP TO Y E A R L I N G WEIGHT

George R. W i l s o n and Charles F. Parker
Department of Animal Science

The cowman is constantly looking for some early predictor of growing ability
in a calf. Birth weight is usually the first objective measure of a calf and is
easily obtained. It is one of the few measured traits available to make the deter-
mination on whether to continue to use a herd bull or to replace him in hopes of
finding a superior sire, since the breeding season starts when the calf crop is
60 to 70 days old.

In a recent review (1), it was concluded that birth weight is influenced by
many factors. Two major factors are the sex of the calf and the age of the cow.
Male cqlves were from 3 to 9 Ib. heavier at birth than female calves. Calves from
young cows are usually smaller. Most workers agree that the birth weight of the calf
is influenced to some extent by the sire. Therefore, selection among calves for
a smaller or larger birth weight should produce fairly rapid change.

Some research evidence indicates a high genetic correlation between birth
weight and weaning weight ( -69 ) , 140-day field lot gain ( .85), and final weight
(.78). The correlations among economically important traits are of value in making
selection and mating plans for breeders. The heritability of a trait indicates the
amount of progress one can expect to make by selection. The heritability estimate
reported for birth weight in cattle is between 0.20 to 0.45, with 0.34 being most
commonly reported (2). With the high correlation between birth weight and yearling
or final weight and a 0.34 heritability estimate, a breeder could make progress in
selecting for a larger birth weight to increase rate of gain, which is certainly a
desirable attribute in beef cattle.

Procedure

The purpose of this study was to evaluate the influence of age of dam on birth
weight and the relationship between birth weight and yearling weight. Records of
641 Angus calves were used to evaluate the age of dam influence on birth weight and
to study the relationship of birth weight and yearling weight. The calves were born
in the springs of 1968, 1969, and 1970, with the majority born in April and May.
Actual birth weights were recorded for each calf to the nearest pound within 24
hours of the time of birth. The calves are weaned and weighed in November and plac-
ed on a finishing ration. Yearling weights are taken in the spring and adjusted for
age of dam and to 365 days of age. The progeny of 23 bulls were represented, with
seven bulls used 2 or more years of this study. These data are not adjusted for sire
or seasoa. All records are from the Old Home Farm, a cooperating herd located near
Middletown, Ohio.I/

1These data were collected through the cooperation of Ralph E. Schramm at Old
Home Farm, Middletown, Ohio, and the staff at The Ohio State University and the
Ohio Agricultural Research and Development Center. This breeding project is coop-
eratively sponsored by the Central Ohio Breeding Association.





Results and Conclusions

Results indicate that there was almost a steady increase in birth weight as
age of dam increased to 8 years of age (Figure 1). The largest increase in birth
weight (5 Ib.) is between the 3 and 4-year-old cows. It would appear from these
data that there is a real relationship between age of dam and birth weight.

Figure 2 shows a direct relationship of yearling weight to birth weight of the
calf. There was a difference of 165 Ib. in yearling weight of calves ranging from
40 Ib, through 80 Ib. at birth. There is also a strong relationship between calf
birth weight and yearling weight. It appears that efforts to increase birth weight
would result in an increased yearling weight. However, there are upper limits on
birth weights, particularly in breeds which experience calving problems because of
extremely heavy birth weights.

In conclusion, it can be said that within reasonable limits, larger birth
weights should be an indicator of heavier yearling weights and should be considered
by a breeder in making his herd bull selections, particularly in the British breeds
where calving problems because of birth weight have not been of concern.
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