




WITHDRAWING SUPPLEMENTAL SOYBEAN MEAL FROM STEER CALVES AT VARYING TIMES
DURING THE FINISHING PERIOD AND THE VALUE OF SUPPLEMENTAL AMINO ACIDS,

WITH OBSERVATIONS ON DES IMPLANT LEVELS

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

Abstract

Eighty-eight steer calves were used in an experiment to confirm when supplemental
soybean meal can be removed from a finishing ration made up of corn grain and corn si-
lage. No change in feedlot performance or carcass desirability was noted when supple-
mental soybean meal was removed from the ration after steer calves were on feed for only
56 days and weighed between 760 and 790 Ib. When supplemental soybean meal was with-
drawn, the resulting ration contained only 8 .2% crude protein on a dry matter basis.
Calves fed a ration which did not contain supplemental soybean meal from the start of
the experiment did not gain as well and were less efficient.

Various amino acid materials were tested as possible substitutes for soybean meal.
Only lysine appeared to have promise. Dried brewers grains also appeared to be a
valuable source of protein for steers.

Gains were progressively increased by implanted DES up to 36 mg. , with no further
improvement when 48 mg. was implanted, (At present, the Food and Drug Administra-
tion does not permit implantation of diethylstilbestrol.)

Introduction

In 1972, results were reported from an experiment where supplemental protein was
removed from a ration consisting of corn grain and limestone-treated corn silage. When
supplemental protein was removed from steer calves after they had been on feed for 56 or
112 days, feedlot and carcass traits were similar to calves fed supplemental protein for
the entire experiment (183 days). Because this was an unexpected finding, a portion of
this experiment has been repeated. In addition, other supplement modifications were
made to determine if they might take the place of supplemental soybean meal for finishing
calves.

Procedures

Eighty-eight steer calves were purchased from a single ranch near Henrietta, Texas.
After a feeding period of 48 days on limestone-treated corn silage, limited corn grain,
and supplement, the steers were allotted to nine pens. All steers were fed 15 Ib. of lime-
stone-treated corn silage, 1 Ib. daily of a standard mineral supplement shown in Table 1,
and full feed of coarsely crimped shelled yellow corn. In addition, 30,000 units of vita-
min A, 5,030 units of vitamin D, and 70 mg. of aureomycin were fed per head daily.
Three pens were started on 2,25 Ib. of soybean meal per head daily, whereas five of the
remaining pens were not fed any supplemental protein but were fed 2.25 Ib. of a replace-
ment supplement per head daily (Table 2) . This supplement equals soybean meal in
major mineral content but contains corn instead of soybean meal. Four of these five pens
were fed either lysine, methionine hydroxy analog (MHA), or isovaleric acid. These



TABLE 1.— Standard Mineral Supple- TABLE 2.—Mineral Supplement Used
ment Used in All Rations. to Replace Soybean Meal.

Ingredient Percent Ingredient Percent

Corn, ground 73.0 Corn, ground 94.2
Potassium sulfate (K2SQ4) 2.0 Potassium sulfate (KpSOt) 1.8
Limestone 15.0 Dicalcium phosphate (Biofos) 2.1
Salt, trace mineralized* 10.0 Potassium chloride (KC1) 1.9

^Morton's trace mineralized salt.

are either amino acids or amino acid precursors which may be important components in
soybean protein. The remaining pen received only the standard supplement for the en-
tire experiment and therefore did not receive any supplemental protein for the entire
experiment.

The three pens started on soybean meal were fed soybean meal for either the first 56
or 112 days, or for the entire experiment (154 days) . When supplemental soybean meal
was removed, an equal amount of the replacement supplement shown in Table 2 was fed
instead.

After the steers reached market weight and condition, they were slaughtered for
carcass evaluation.

Results

The data from this experiment are discussed in two parts—time of supplemental soy-
bean meal feeding and the value of various amino acid materials.

TABLE 3.—Feedlot Performance of Steers Fed Supplemental Soybean Heal for
Varying Lengths of Time*

Time ofSoybeanMeal Supplementation

Item None 56 Days 112 Days Continuous

Pen Number
No. of Steers
Initial Weight, Lb.
Final Weight, Lb.
Days on Feed
Av. Daily Gain, Lb.
Av. Daily Ration:

Corn Silage, Lb.
Corn, Crimped, Lb.
Soybean Meal, Lb.
Standard Mineral Supplement, Lb.
Replacement Mineral Supplement, Lb.

Feed Dry Matter/ Sain

19
10
616
992
184
2.04

15.0
8.0
....
1.0
2.25
7.4

18
10
623
977
154
2.30

15.1
8.4
0.86
1.0
1.38
6.8

17
10
626
981
154
2.30

15.1
8.8
1.64
1.0
0.61
6.9

16
10
626
993
154
2.38

15.1
8.9
2.24
1.0

6.7



Feeding supplemental soybean meal for either the first 56 or 112 days of the feeding
period resulted in feedlot performance which was similar to that observed in steers fed
soybean meal continuously for 154 days, as shown in Table 3. On the other hand, steers
which did not receive any supplemental soybean meal during the experiment gained sig-
nificantly less and required more feed per unit of gain. At 56 days, the steers fed sup-
plemental soybean meal averaged 790 Ib. when supplemental soybean meal was first
removed. In contrast, the steers which did not receive supplemental soybean meal aver-
aged only 762 Ib. at this time. Figure 1 compares the weight gain curves of the calves
on this part of the experiment. It can be seen that those which did not receive any sup-
plemental soybean meal from the beginning did not gain as well throughout the entire ex-
periment as those fed supplemental soybean meal.

Feed samples were taken monthly for dry matter and crude protein analyses. These
results are shown in Table 4. The crude protein values of the feeds were quite typical
and show that the unaltered performance of the steers when supplemental soybean meal
was discontinued after either 56 or 112 days was not due to a higher than average level of
crude protein in the feeds used. When supplemental soybean meal was discontinued, the
average protein content of the total ration was 8 .2% on a dry matter basis.

The carcass traits of these steers are shown in Table 5. Only conformation grade
was slightly improved by feeding soybean meal continuously. Rib eye area was signifi-
cantly decreased in those steers which did not receive supplemental soybean meal.

TABLE 4.--Crude Protein and Dry Matter Values of the Feeds Used in This Experiment.

Supplements

Sampling
Day*

21
49
77
105
133
161

Crimped
Corn

9.5
9.3
7.6
9.0
8.5
9.0

Corn
Silage

Percent

6.6
7.3
7.3
8.2
8.4
6.3

SBM+

Crude Protein

49.2
47.9
48.9
48.1
47.8
47.6

Standard
Mineral

(Dry Matter Basis)

7.2
6.5
6.4
6.5
6.7
6.5

Replacement

8.7
9.0
8.5
9.8
8.6
8.1

Av.

21
49
77

105
133
161

Av.

8.8

86.7

7.4 48.2 6.6

Percent Dry Matter

34.6 86.8 90.4

8.8

86.3
87.3
86.3
86.5
86.9
87.0

34.2
34.8
33.6
35.0
35.2
34.7

85.9
86.7
86.1
87.6
87.5
86.9

90.1
90.1
90.0
90.7
91.2
90.3

86.7
86.4
85.8
88.9
87.7
90.5
87.7

*Day of the experiment.
= soybean meal.
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TABLE 5.--Carcass Data from Steers Fed Supplemental Soybean Meal for Varying
Lengths of Time.

Item

Time of Soybean Meal Supplementation

None 56 Days 112 Days Continuous

Hot Carcass Weight, Lb.
Dressing Percentage
Conformation Grade
Marbling
Final Grade
Fat Thickness, In.
Kidney, Pelvic, Heart Fat, %
Rib Eye Area, Sq. In.
Cutability Grade

624
63.0
C

Sm
C-
0.6
3.3
10.5
3.6

602
62.3
C

Sm-
G+
0.6
3.2

11.1
3.2

610
62.9
C
Sm+
C-
0.7
3.5

11.2
3.6

631
63.0
C+
Sm-
P-.

0.6
3.2

11.4
3.5

Table 6 shows the feedlot results from steers fed various amino acid supplements
along with the replacement mineral supplement, and steers fed the standard mineral
supplement only compared with steers which received both mineral supplements.

Steers in pen 23 were fed isovaleric acid for the first 56 days only. Since there was
no change in the performance of these steers over the controls (2*64 vs. 2.62 Ib. per day,
respectively), and since this supplement was expensive, it was discontinued at this time.
For the next 56 days, these steers were fed similar to the controls and their overall per-
formance was also rather similar through 112 days (2.23 vs. 2.36 Ib. per day, respec-
tively) . At this time, dried brewers grains were added to the ration at the rate of 1 Ib.
per head per day. During the remaining 72 days of the experiment, the gain of the steers
fed brewers grains was increased somewhat over that of the controls (1.94 vs. 1.74 Ib. ,
respectively). This accounts for most of the difference between this pen and the controls
in overall performance.

TABLE 6.--Feedlot Performance of Steers Fed Various Amino Acid Supplements and Steers Fed Only the Standard
Mineral Supplement.

Treatment

Item

Pen Number
No. of Steers
Initial Weight, Lb.
Final Weight, Lb,
Days on Feed
Av. Daily Gain, Lb.
Av. Daily Ration:

Corn Silage, Lb.
Corn, Crimped, Lb.
Standard Mineral Supplement, Lb.
Replacement Mineral Supplement, Lb.
Dried Brewers Grains, Lb.

Feed Dry Matter/ Gain

Control

19
10

616
992
184

2

15
8
1

7

.04

.0

.0

.0
o cr.25

.4

Lysine*

20
10

626
1056
184

2

15
9
1

7

.34

.0

.8

.0
,*.4

.2

Lvsine*
MHA1"

21
10

628
994
184

1.98

15.0
7.3
1.0
2 O/[

• £A

7.3

plus

22
10

618
949
184

1

15
7
1

8

MHA1"

.80

.0

.0

.0

.0

Isovaleric Acid
or Brewers

23
9

632
1042

184
2.

14.
9.
1 .
")
0
7.

Grains*

22

9
0
0

37
4

Standard Mineral
Supplement Only

24
9

632
1042

184
2

15
10
1

7

.23

.0

.7

.0

.0

*Lysine fed at the rate of 30 gm. per head per day.
tMethionine hydroxy analog (MHA, calcium) fed at the rate of 15.4 gm. per head per day.
tlsovaleric acid fed at the rate of 25 gm. per head per day during the first 56 days only; brewers grains

fed at the rate of 1 Ib. per head per day during the last 72 days only.



TABLE 7.—Time Response in Daily Gain to Varying Levels of
Implanted DES.

Level of DES (mg.)

Period

0 -
28 -
56 -
84 -
112 -
140 -

0 -

28 Days*
56 Days
84 Days

112 Days
140 Days
171 Days

171 Days

None

3.00
2.14
1.78
1.43
2.11
1.11

1.97

12

3.39
2.25
1.92
1.68
2.26
1.14

2.17

24

3.50
2.03
2.11
1.85
2.20
1.23

2.20

36

3.44
2.23
2.22
1.79
2.57
1.57

2.33

48

3.42
2.37
2.10
1.71
2.56
0.85

2.25

*Steers were implanted at the start of the experiment only.

Addition of the amino acid supplements gave contrasting results. Feeding 30 gm. of
lysine per head daily significantly increased daily gain over the controls, but had only a
small effect on feed efficiency. When 15 gm. of MHA was fed daily, similar gains and ef-
ficiency were noted, although these steers gained slower than the controls throughout
most of the trial. When both lysine and MHA were fed, gain and feed efficiency were both
reduced. One steer in this group (pen 22) gained quite poorly (0.95 Ib. per day); the
average daily gain for the remaining steers in this pen was 1.89 Ib. per day.

The carcasses from the above steers were very much like those which were not fed
supplemental protein (Table 5). Because of their heavier final weight, the steers from
pens 20, 23, and 24 had heavier carcasses; the dressing percentages, however, were
nearly identical to the controls. The only other carcass trait which appeared to be
affected by these treatments was rib eye area. It was significantly increased in the steers
fed the isovaleric acid-brewers grains treatment.

Table 7 presents the daily gain response of the steers in this experiment to varying
levels of implanted DES, While the overall response was a progressive and significant
increase up to 36 mg . , with no further increase with 48 mg. , the period-to-period re-
sponse was quite variable. In the data reported in 1972, daily gain did not appear to be
increased after 84 days following DES implantation; when the steers were re-implanted,
gains were again stimulated. In the data shown in Table 7, gains appeared to be in-
creased by the initial implant for at least 140 days. The influence of DES implant levels
on the carcasses of these steers was similar to that reported in 1972—-increased hot car-
cass weight, rib eye area, and cutability, and decreased fat thickness and kidney, pel-
vic, and heart fat percentage, especially when the data were adjusted to equal carcass
weight.

Conclusions

The results of this experiment completely confirm the results presented in 1972 where
supplemental protein was withdrawn at varying times during the finishing period. The
data in the present experiment indicate that it is important to feed supplemental protein
at the start of the feeding period or until steers weigh between 760-790 Ib. At this time,
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when a high level of corn grain is being fed, growing-finishing steers apparently can
perform quite well on low levels of dietary protein (8.2 to 8.6% crude protein on a dry
matter basis) . This conclusion is similar to that made for yearling steers in another re-
port (see page 9).

Adding various amino acid materials to the ration of grow ing-finishing steers gave
variable results. The amino acid materials used were selected on the basis that they are
high in soybean meal or dried whey (lysine and isovaleric acid) or because research at
other stations had shown some benefit from their addition (MHA). Lysine alone appeared
to increase daily gain but did not materially affect feed efficiency. Isovaleric acid did not
alter steer performance. MHA tended to reduce steer performance, especially when
combined with lysine. Surprisingly, steers fed only the standard mineral supplement
gained somewhat better with improved efficiency than steers also fed the replacement
mineral supplement. No explanation can be given for this result at this time.

Adding dried brewers grains to a ration which did not contain supplemental protein
appeared to increase daily gain. This observation requires confirmation.

Varying the level of implanted DBS resulted in improved gain up to the 36 mg. level,
with no further improvement when 48 mg. was implanted.

-7-



This page intentionally blank.



SUPPLEMENTAL PROTEIN NEEDS AND UTILIZATION OF DRY
AND CRIMPED CORN IN YEARLING STEERS

R. L. Preston, S. W. Koch, and V. R. Cahill
Department of Animal Science

Abstract

Ninety-six yearling steers were fed for 107 days to study the need for supplemental
protein and to study the utilization of corn grain in rations based on limestone-treated
corn silage and corn grain.

Feedlot performance and carcass desirability were essentially unaffected when sup-
plemental soybean meal was removed from the ration after the steers had been on feed
for 28 days. At this time, their average weight was 790 Ib., indicating that there is
little need for supplemental protein with this type of ration after steers weigh 750-800 Ib.
The physical form of dry corn (whole or crimped) being fed does not alter the feedlot
response when supplemental protein is removed.

The utilization of dry corn is dependent upon the level of corn silage which is fed.
When corn silage is riot fed (ail-concentrate ration), whole corn results in better feedlot
performance than when crimped corn is fed. When 15 Ib. of corn silage is fed daily, the
difference in performance between steers fed either of these two forms of corn is quite
small.

Some carcass characteristics may be affected by the rate of gain of steers during the
wintering period. Thus, steers which were wintered to gain somewhat faster had
slightly fatter carcasses, even when the data were adjusted to equal carcass weight.

Introduction

Previous research (see OARDC Research Summaries 52 and 63) has shown that year-
ling steers fed rations based on corn grain and corn silage have a minimum requirement
for supplemental protein when their rations are properly balanced for other nutrients.
In one experiment, the physical form of the corn seemed to alter the response of year-
ling steers to supplemental protein. When dry whole shelled corn was fed, daily gain
was reduced when supplemental protein was withdrawn» whereas no change in perform-
ance was noted in cattle fed dry crimped corn. In calves, supplemental protein needs
seem to be minimal after they have been fed corn grain and corn silage for 56 days
and/or weigh about 750 Ib.

The purpose of the experiment reported here was to study supplemental protein
needs in yearling steers fed either dry whole or dry crimped corn. In addition, the
experiment included study of the utilization of whole and crimped corn in yearling
steers as influenced by the level of corn silage fed.

Procedures

Ninety-six yearling steers were allotted to 12 pens of eight steers each. These steers
had been wintered previously at the OARDC Mahoning County Farm for a study involving



TABLE 1.—Standard Mineral Supple- TABLE 2.—Mineral Supplement Used
ment Used in All Rations. to Replace Soybean Meal .

Ingredient Percent Ingredient Percent

Corn, ground 73.0 Corn, ground 94.2
Potassium sulfate (K2S04) 2.0 Potassium sulfate (KpSOi) 1.8
Limestone 15.0 Dicalc ium phosphate (Biofos) 2.1
Salt, trace mineral ized* 10.0 Potassium chloride (KC1) 1.9

^Morton's trace mineralized salt.

housing, feeding system, and stilbestrol implant. These results were reported in 1972
(OARDC Research Summary 63, pp. 29-31). The steers were equally allotted from these
wintering treatments to the present experiment. The average initial weight of the steers
was 661 Ib. All steers were implanted with 30 mg. of DBS (Hess and Clark) at the start
of the experiment. (At present, the Food and Drug Administration does not permit im-
plantation of diethylstilbestrol.)

Five methods of supplementing protein were studied when either dry whole or
crimped corn was fed:

1. No supplemental protein

2. 1 Ib. of pelleted soybean meal per head per day

3. 2.5 Ib. of pelleted soybean meal per head per day

4. 2.5 Ib, of pelleted soybean meal per head per day for the
first 56 days of the feeding period

5. 2.5 Ib. of pelleted soybean meal per head per day for the
first 28 days of the feeding period.

The mineral supplement shown in Table 1 was fed to all steers at the rate of 1 Ib. per
head per day for the entire experiment. For those steers which were not fed supplemental
soybean meal or for which supplemental soybean meal was withdrawn, an equivalent
amount of the supplement shown in Table 2 was fed. All steers on the above treatments
were fed 15 Ib. of limestone-treated corn silage per head per day. In addition 30,000
units of vitamin A, 5,030 units of vitamin D, and 70 mg. of aureomycin were fed per
head per day.

In addition to the above treatments, two pens (one on each form of corn) were fed
2.5 Ib. of pelleted soybean meal per head per day, but corn silage was omitted from their
ration, thus yielding an all-concentrate ration. During the first 10 days, corn silage was
fed at a decreasing rate to gradually adapt the cattle to a full feed of the all-concentrate
ration. The standard mineral supplement, vitamins A and D, aureomycin, and implanted
stilbestrol were the same as discussed above.

The total feeding period was 107 days, at which time the steers were slaughtered for
carcass evaluation.



Results

The results of this experiment are presented in two parts. One deals with protein
supplementation and the other with utilization of whole and crimped corn fed with varying
levels of corn silage.

Protein Supplementation

The feedlot performance of these steers is shown in Table 3. The various protein
supplement treatments did not significantly affect rate of gain. Those steers fed the
higher level of soybean meal tended to gain somewhat better (3.55 Ib. per day) than those
fed either the lower level (3.34 Ib. per day) or those which did not receive supple-
mental soybean meal (3.40 Ib. per day) . Feed efficiency improved somewhat with in-
creasing level of supplemental soybean meal (6.20, 6 .02, and 5.64 Ib. of DM per Ib. of
gain). Withdrawing supplemental soybean meal after either 28 or 56 days on feed resulted
in gains similar to the cattle which either did not receive supplemental soybean meal or
received the lower level of supplementation. The feed efficiency of these steers was in-
consistent; those fed soybean meal for 56 days were less efficient than those fed soybean
meal for 28 days, which were similar to those fed soybean meal continuously (6.16, 5 ,78,
and 5 .64 Ib. DM per Ib. of gain, respectively) .

One steer died in pen 9 and another steer in this same pen performed poorly (average
daily gain of 2.1 Ib. per day). It is improbable that either of these observations was re-
lated to this specific treatment, however. The average daily gain for the six other steers
in this pen was 3.15 Ib. per day.

Contrary to the results presented in 1972, the form of corn did not influence feedlot
performance when supplemental soybean meal was withdrawn. The relative performance
of the steers fed either form of corn was quite similar when 15 Ib. of corn silage was in-
cluded in the daily ration.

None of the ration treatments significantly affected the carcasses of these steers. The
overall average carcass data were:

Hot carcass weight, Ib. 637
Dressing percentage 62 .2
Conformation grade Choice (+)
Marbling score Small
Final grade Choice (-}
Fat thickness, in. 0.7
Kidney, pelvic, heart fat, % 3.4
Rib eye area, sq, in. 10.9
Cutability grade 3.8

There was a tendency for the cattle fed the dry whole corn to dress somewhat higher
(62.5%) than cattle fed the crimped corn (62.0%) .

Blood samples were obtained from all steers on the 76th day of the experiment for
hematocrit and plasma urea nitrogen (PUN) determinations to see if these measures in-
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dicated a physiological effect of varying levels of supplemental soybean meal, PUN was
progressively increased with increasing levels of soybean meal (6.9, 12.0, and 14.1 mg.
per 100 ml . , respectively), and was lowered from that observed in steers fed soybean
meal continuously when soybean meal was fed for 56 or 28 days (14.1, 8.5, and 6.8 mg.
per 100 ml . , respectively). Since feedlot performance was probably unaffected by these
supplemental protein levels, a PUN level of 7-9 mg. per 100 ml. or more indicates that
sufficient protein is being fed. Hematocrit values were not altered by any of the treatments.

Form of Dry Shelled Corn

The performance of yearling steers on either dry whole corn or dry crimped corn
depended upon the level of corn silage fed, as shown in Table 4. Whole shelled corn re-
sulted in faster gains and better feed efficiency when fed in a ration which did not contain
corn silage. When 15 Ib. of corn silage was fed in the daily ration, the difference between
the two forms of corn was quite small.

In general, most of the carcass traits were not affected by the dietary treatments.
The overall average carcass data were:

Hot carcass weight, Ib.
Dressing percentage
Conformation grade
Marbling score
Final grade
Fat thickness, in.
Kidney, pelvic, heart fat, %
Rib eye area, sq. in.
Cutability grade

628
61.7

Choice
Small
Choice (-)
0.7
3.3

10.7
3.8

TABLE 4.--Feedlot Performance of Yearling Steers Fed Either Dry Whole or
Crimped Corn, Alone or with Corn Silage.

Whole Corn Crimped Corn

Corn Silage (Lb. per Head per Day)

Item 0 15 15

Pen Number
No. of Steers
Initial Wt., Lb.
Final Wt., Lb.
Av. Daily Gain, Lb.
Av. Daily Ration:

Corn Silage, Lb.
Corn, Lb.
Soybean Meal , Lb.
Standard Mineral Supplement, Lb.

Feed Dry Matter/Gain

10
8

659
1008

3.26

0.9
15.3
2.4
1.0
5.1

11
8

672
1044

3.47

15.0
12.9
2.5
1.0
5.7

12
8

649
948

2.80

0.9
13.9
2.5
1.0
5.5

4
8

667
1056

3.63

15.1
13.0
2.5
1.0
5.5
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TABLE 5.--Influence of Winter Feeding System on
Carcass Traits in Cattle.

Wi nter Feedi ngSystern*

Carcass Trait 1 2 3

Dressing Percentage
Fat Thickness, In.
Kidney, Pelvic, Heart Fat, %
Rib Eye Area, Sq. In.
Cutability Grade

61.4
0.6
3.0
10.8
3.5

62.6
0.7
3.4
11.0
3.9

62.0
0.7
3.5
10.6
4.0

*1 = Fed outside on corn stalks or hay, corn grain,
and supplement (av. daily gain = 1.07 lb.),

2 = Fed in open shed on corn silage and supplement
(av. daily gain = 1.44 lb.).

3 = Fed inside a barn on hay, corn grain, and
supplement (av. daily gain = 1.43 Ib.)

Differences in average daily gain were reflected in hot carcass weight. Steers fed
crimped corn without silage had lighter weight Carcasses (596 lb.). When 15 lb. of corn
silage was included in the daily ration, heavier carcasses resulted (651 vs. 606 lb.). As
a result, steers fed corn silage actually had a higher dressing percentage (62.4) than
steers fed the all-concentrate ration (61.1). The steers fed silage also tended to have
greater fat thickness (0.7 vs. 0.6 in.); this was true even when this measurement was
adjusted to equal carcass weight.

The data were studied to determine if the previous system of winter feeding affected
the feedlot performance or carcass characteristics of the steers in both experiments re-
ported above. Feedlot gain was not affected by previous winter feeding system or
stilbestrol implant. Of interest, however, was the influence of winter feeding system on
certain carcass traits. This is shown in Table 5. Steers fed such that they gained 1.4
lb. per day during the wintering period tended to be fatter than steers which gained
1.1 lb. per day, even when the carcass data were adjusted to equal carcass weight.
Thus, they had higher dressing percentage, fat thickness, and kidney-pelvic-heart
fat percentage, and lower cutability. Steers fed corn silage and supplement tended to
have a larger rib eye area than steers fed hay, corn grain, and supplement. Steers
implanted with 30 mg. of stilbestrol during the wintering period had somewhat less
kidney-pelvic-heart fat (3.4 vs. 3 .2%) . Other carcass traits were not affected by the
various wintering treatments.

Conclusions

The data from this experiment confirm reports in this and previous research sum-
maries that supplemental protein is required by steers fed corn grain and corn silage
only during the initial part of the feeding period. Yearling steers fed supplemental soy-
bean meal during the first 28 days of the feeding period gained slightly but not signifi-
cantly less than steers fed soybean meal continuously (3.29 vs. 3.55 lb. per day).
However, their feed efficiency was similar (5.78 vs. 5.64 lb. of DM per lb. of gain) . In
steers which were not fed supplemental protein during the entire feeding period, gains



were similar (3.40 Ib. per day) , but feed efficiency was somewhat reduced (6.20 Ib. of
DM per Ib. of gain). The average weight of the steers after 28 days was about 790 Ib.
This is consistent with previous experiments indicating that requirements for supple-
mental protein in steers fed rations made up of corn grain and corn silage are reduced
when the cattle weigh between 750 and 800 Ib.

In contrast to the experiment reported in 1972, the form of corn grain fed did not in-
fluence the feedlot results when supplemental protein was withdrawn.

The carcasses of the steers were not affected by the various dietary protein treat-
ments .

As reported in the past, the utilization of dry corn grain fed either whole or crimped
depended upon the level of limestone-treated corn silage fed. When no silage was fed
(an all-concentrate ration) , feedlot performance was better with whole shelled corn,
whereas the difference was small when 15 Ib. of silage was fed daily. The better per-
formance when whole corn is fed in rations with little or no roughage is partially due to
its roughage-like effect on the rumen wall as reported previously.

In general, there was little or no effect of the form of corn or level of silage on the
carcass characteristics of these yearling steers.

Previous winter feeding system appeared to affect certain carcass traits in the finished
steer. Steers which gained somewhat faster during the wintering period (1.4 vs. 1.1 Ib.
per day) tended to be fatter, as indicated by a higher dressing percentage, thicker fat
cover, higher kidney-pelvic-heart fat percentage, and lower cutability. These differences
were true even when the carcass data were adjusted to equal carcass weight.
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FURTHER STUDIES ON SORGHUM SiLAGE vs. SILAGE
AND SORGHUM GRAIN vs. GRAIN FOR CATTLE

H. W. Newland, D. L. Reedf V. R* Cahill, and R. L.
Department of Animal Science

Abstract

This is another in a series of experiments at this Research Center comparing sor-
ghum silage and sorghum grain with corn silage and corn grain, In this trial, the
sorghum silage was rolled previous to ensiling to insure maximum utilization. During
a feeding period of 190 to 239 days, yearling steers gained 28% faster and on 27% less
dry matter per pound of gain on corn silage compared to sorghum silage. Gains on
shelled corn were slightly better than sorghum grain (5%) but non-significant, although
feed efficiency was 10% better. Carcass comparisons showed some significant differences
between the two silages.

Introduction

Several previous experiments at this Research Center have compared bird-resistant
sorghum silage with corn silage, and sorghum grain with shelled corn for finishing cattle
(Research Summaries 35, 43, and 52) . The results in general have consistently shown
cattle performance to be from J O to 16% better on corn silage as compared to sorghum si-
lage. The same trend, except to a lesser extent, was true of shelled corn compared to
sorghum grain. In one experiment, performance on sorghum silage was significantly
improved when the silage was rolled as it came from the silo and previous to feeding. In
all of the other experiments, the sorghum silage was fed in the same form as it came from
the field forage harvester. In this form, practically none of the kernels are cracked.

In the trial reported here, the sorghum silage was rolled previous to ensiling in an
attempt to get a valid comparison of the two silages under optimum conditions of utiliza-
tion.

Procedures

Corn silage and bird-resistant (AKS 614) sorghum silage were harvested in the fall
of 1971 and stored in conventional upright concrete stave silos. Since insufficient stor-
age was available, additional sorghum silage was piled on the ground, covered with plas-
tic, and then transferred to the silos as it became necessary during the feeding period.

The sorghum silage was rolled through a large 30-inch roller mill at harvest time and
previous to ensiling or storing in the ground pack * The procedure was slow but accom-
plished the objective of crushing or cracking almost 100% of the sorghum grains.

Hereford steers which had been purchased as calves in Ohio graded feeder calf sales
in the spring of 1971 and pastured at the Mahoning County Farm during the summer were
allotted according to weight and grade. They were treated for internal parasites with
Thiabenzole and implanted with 30 mg. of Stilbestrol at the start and re-implanted after
115 days on experiment. (At present, the Food and Drug Administration does not permit
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implantation of DES .) The corn silage or sorghum silage was full fed and within each
kind of silage, either corn grain or sorghum grain was fed at a rate of approximately 1%
of the body weight daily. The protein supplement, fed at 1 Ib. per head daily, contained
71.6% soybean meal, 11,2% urea, 5 .4% alfalfa meal, 5 .6% dicalcium phosphate, 5 .6%
salt, and 0 .6% vitamin A and D mixture.

As each group of cattle reached approximately choice grade, they were trucked to a
slaughter plant and individual carcass evaluations were made.

Results

Cattle performance on corn silage vs. sorghum silage was similar to previous trials
at this Research Center. Gains were significantly faster on corn silage (2.53 Ib. vs,
1.98 Ib. daily) and were more efficient (789 Ib. vs. 1084 Ib. D .M. per 100 Ib. of gain).
This represents a 28% faster gain on 27% less dry matter per unit of gain for corn silage
compared to sorghum silage (Table 1). This was a more drastic difference than has been
obtained in former trials and in spite of efforts to get better utilization of the sorghum si-
lage by rolling before ensiling.

TABLE 1.—Corn Silage vs. Sorghum Silage and Corn Grain vs. Sorghum Grain for
Finishing Cattle.

Lot Nos.
No. of Steers
Days on Experiment
Av. Initial Wt., Lb.
Av. Final Wt. , Lb.
Av. Daily Gain, Lb.

Av. Daily Feed:
Sorghum Silage (36% D.M.)
Corn Silage (36% D.M.)
Shelled Corn
Sorghum Grain
Protein Supplement
Salt and Mineral

Total D.M. Daily, Lb.

D.M. per 100 Lb. Gain

Hot Carcass Wt., Lb.
Dressing Percent
Carcass Grade
Fat Thickness, In.
Kidney, Pelvic, Heart Fat, %
Conformation Grade
Cutability, %

Corn
Silage

3-4-7-8
35

190
581

1060.5
2.53

32.14
4.30
4.20
0.99
0.09

19.90

789

636
60.3
11.4

0.48
2.90

13.6
50.0

Sorghum
Silage

1-2-5-6
36

233
581

1051.5
1.98

36.29

4.38
4.34
1.00
0.10

21.47

1084

634 .
61.0
11.5
0.39
2.67

13.2*
50.4

Corn
Grain

2-4-6-8
36

214
581

1067
2.30

17.48
15.53

8.67

1.00
0.10

20.32

883

642
61.0
11.8

0.46
2.84

13.5
49.8

Sorghum
Grain

1-3-5-7
35

214
581

1045
2.20

18.82
16.62

8.53
0.99
0.08

21.04

977

627
60.3
11.2
0.40
2.74

13. 3^
50.5

^Significantly different (P<,05) within silages and grains.
^Significantly different (P<.01) than sorghum silage.
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Cattle on shelled corn gained slightly faster than those on sorghum grain (2.30 Ib.
vs. 2.20 Ib. per day) and were more efficient (883 Ib. vs. 977 Ib. D .M. per 100 Ib. of
gain). Differences in gain approached significance at the 5% level.

There was no difference in performance of cattle fed outside as compared to those
fed on the inside of the feeding facilities (Table 2) .

There was no significant difference in carcass grade between silages but cattle on
sorghum silage had significantly higher dressing percent, less backfat, less kidney fat,
and lower conformation grade.

TABLE 2.--Performance of Cattle Fed Inside vs. Outside.

Inside Outside

Lot Nos.
No. of Steers
Days on Experiment
Av. Initial Wt., Lb.
Av. Final Wt. , Lb.
Av. Daily Gain, Lb.

Av. Daily Feed:
Sorghum Silage (36% D.M.)
Corn Silage (36% D.M.)
Shelled Corn
Sorghum Grain
Protein Supplement
Salt and Mineral

Total D.M. Daily, Lb.

D.M. per 100 Lb. Gain

Hot Carcass Wt. , Lb.
Dressing Percent
Carcass Grade
Fat Thickness, In.
Kidney, Pelvic, Heart Fat, %
Conformation Grade
Cutability, %

1-2-3-4
35

214
581

1051
2.23

18.57
15.93
4.30
4.22
0.99
0.13

20.63

951

629
60.8
11.5
0.47
2.88

13.3
49.8

5-6-7-8
36

214
581

1061
2.28

17.71
16.22
4.38
4.31
1.00
0.06

20.63

925

640
60.6
11.4
0.40
2.70

13. 5^
50.5

^Signif icantly different (P<.05) .

-19-



This page intentionally blank.



THE RELATIONSHIP BETWEEN THE VALUE OF CORN SILAGE AND
THE PROPORTION OF DRY MATTER IN GRAIN, STOVER, AND CORN COBS

R. L. Preston and J W,
Department of Animal Science

Abstract

The percentage of dry matter (DM) In various fractions of the corn plant was deter-
mined . A calculation was then made using the percentage DM in these fractions and
their energy value in terms of total digestible nutrients (TDN) . This resulted in a sim-
ple procedure to estimate the approximate energy value of corn silage,

IntrocluctiQn

Corn silage constitutes a major feed used for cattle feeding, Therefore, there is need
for a simple method for estimating its energy value which can be applied by the feeder.
This estimated energy value could then be used to compare with standard values or for
year-to-year comparisons, rather than using a standard table value for calculating cattle
rations.

The samples used in this report were taken during harvest of corn silage used at
the OARDC Beef Research Unit during 1971 and 1972.

Energy value is reported in terms of total digestible nutrients (TDN), the sum of all
the digestible organic nutrients. This includes protein, fiber, nitrogen-free extract,
and fat.

Procedure

Each sample consisted of one whole corn plant, obtained at the same time the field
was being harvested as corn silage. Each plant was divided into four sections: kernels;
cob; stalks; and leaves, husks and tassels. These were placed in containers which
would allow them to be dried (cheesecloth was used for the leafy sections) . The con-
tainers were weighed previously. The containers with samples were then weighed to
obtain the wet weight of the samples. The samples were dried in an oven at 100° C.
(212° F.) for 48 hours, and then weighed again to determine the dry weight. By di-
viding the dry weight by the wet weight and multiplying by 100, the percent dry matter
of the individual sections was calculated. Further, by dividing the dry matter of the
individual sections by the total plant dry matter and multiplying by 100, the percent of
the total dry matter accounted for by that section or the dry matter distribution of the
whole plant was calculated.

*Part of this work was a special problem in the research and laboratory science
curriculum of the Agricultural Technical Institute, Wooster. The assistance of Sue
Knapic and Cliff Bower is gratefully acknowledged.
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TABLE 1.—Dry Matter Content of Whole Plant Corn Silage and Dry Matter
Distribution Within the Whole Plant.

DM Distribution in Whol

Year

1971

1972

DM
Whol

38.6

37.6

of
e

+

+

"^Standard

the
Plant

4.8f

4.9

Kernels

51

51

.7

.7

+ 7.2

+ 4.4

Cob Stal

1 0 . 0 + 2 . 0 15 .4+

1 0 . 2 + 2 . 4 1 5 . 3 +

e Plant

ks

2.4

2.0

Leaves, Husk
and Tassels

22.

22.

9 +

9 +

9.9

5.0

deviation.

Results

The average dry matter distribution and standard deviation for the 1971 and 1972
samples are shown in Table 1. If the standard deviation is applied to each side of the
mean, two-thirds of the samples are included. For example, in 1971 the kernels consti-
tuted 51.7% of the total dry matter. However, two-thirds of the individual samples fell
within a range between 44,5 and 58.9 percent of the total dry matter of the entire plant.
Thus, considerable range in the proportion of the total plant dry matter which is present
as kernels is apparent.

Discussion

Because energy values have been tabulated for corn grain, corn cob, and corn
stover (leaves, husks, tassels, and stalks), it is possible to estimate the energy value
of corn silage by determining the distribution of the dry matter in the entire plant be-
tween these portions. By multiplying the dry matter proportion by the appropriate TDN
content for corn grain, corn cob, or corn stover, and adding these values together, the
TDN value of corn silage on a dry matter basis may be calculated. For example, in 1971
the distribution and calculated TDN values of the dry matter were as follows, resulting
in an estimated TDN value of 72 .7% on a dry matter basis:

Plant Fraction Dry Matter Proportion TDN Content*1 TDN Value***

Corn Grain 51.7 85.3 44.1

Corn Cob 10,0 49.9 5.0

Corn Stover 38.3 61.5 23.6

TOTAL 100.0 — 72.7

*Values cited from the Atlas of Nutritional Data on United
States and Canadian Feeds.

tValues on a dry matter basis.
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As noted above, the proportion of kernels can vary over a wide range which would
result in considerable variation in the calculated TDN value. This would markedly
affect the feeding value for cattle.

The above value compares favorably with the 70 percent TDN value (dry matter
basis) shown in the National Research Council tables of feed composition. Also, previ-
ously determined net energy values on corn silage in this laboratory compare favorably
with those listed in National Research Council tables, indicating that the silage which
has been used at the Beef Research Unit in the past is rather typical corn silage.

Conclusions

The dry matter distribution for several corn plants can be obtained very simply by
following the above procedure. Then, using the TDN values for the various fractions
as shown above, the TDN in corn grain, corn cob, and corn stover may be calculated.
Combining these three values results in the total percent TDN in whole plant corn
silage.
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THE RESPONSE OF GROWING-FINISHING STEERS TO INJECTED SELENIUM

R. L. Preston and A, L. Moxon
Department of Anima! Science

Abstract

One-hundred twenty steer calves, half of whieh were injected with selenium (Se),
were used to determine the role of this element in the performance of feedlot cattle.
During a 185-day feeding period, gains were not improved by Se injection. However,
when gains within periods were examined, a significant improvement (9%) was observed
28 to 56 days after injection, with a smaller response (4%) being observed 56 to 84 days
after injection. Without further Se injection, gains were less (9%) in the Se-injected
steers during the last 84 days on feed. Whole blood Se content was increased 56 days
following Se injection. It is tentatively concluded that whole blood Se levels should be
at least 60 to 80 p.p.b, for optimum performance of feedlot cattle.

Introduction

It is becoming more apparent that selenium (Se) is deficient in many feeds raised in
Ohio. Deficiency symptoms have been observed in swine, poultry, and young calves
and lambs.

Since the only approved method of Se supplementation for cattle at present is by
injection, studies have been initiated to determine if injectable Se improves the produc-
tion of growing-finishing steers. In 1972, the authors reported that when Se was in-
jected at the recommended level, blood Se levels increased, reaching peak values 8 to
12 days after injection, followed by a decline over the next 48 days.

Therefore, since blood Se levels can be increased with Se injection, the experiment
reported here was conducted to see if the performance of growing-finishing steers is
improved when Se is injected.

Procedure

Half of the steers used in two separate experiments were injected intramuscularly
with Se (MU-SE, Burns Pharmaceuticals) at the recommended dose rate. Injections
were made at the start of the experiments and again after 56 days. The two experiments
involved studies on the type and level of roughage to be fed with dry whole shelled
corn, and form of corn and level of corn silage for finishing steers.

One-hundred twenty steer calves were used. Sixty were injected with Se and 60
served as controls. These calves were purchased at Ohio graded feeder calf sales and
were of three breed types—Hereford, Angus, and Charolais crossbreds. Blood samples
were taken at the start of the experiments and again after 56 and 112 days during the
experiments for whole blood Se determinations. The total length of the experiments
was 185 days, at which time the steers were slaughtered for carcass evaluation and ob-
servation of the condition of the rumen wall.



Results

The gain response of the steers given injectable Se was cyclic, which was correlated
with the time when Se was injected (Table 1). Thus, during the first 28 days after in-
jection (0 to 28 and 57 to 84 days), no gain response was observed when Se was injected.
Between 29 and 56 days after Se injection (29 to 56 and 85 to 112 days), a significant in-
crease in gain was observed. This response continued for an additional 28 days after
the second injection (113 to 140 days). However, 84 days after the last injection, the in-
jected steers actually gained less than the controls. Thus, the gain response of steers
to injected Se can be shown as follows:

0-28 days
29-56 days
57-84 days
85-129 days

No response
9% increase in gain
4% increase in gain
9% decrease in gain

This indicates that steers fed a ration which is deficient in Se will require Se injec-
tions every 56 to 84 days while on feed.

The Se level found in the whole blood of steers injected with Se compared to control
steers is shown in Table 2. There was an initial difference in the whole blood values
which may have been due to the fact that the steers were injected a few minutes prior to

TABLE 1.--Daily Gain Response of
Steers Injected with Selenium.

TABLE 2,—Selenium Content of
Blood from Steers Injected with Selenium.

Time Period Controls Se Injected Days on Experiment Controls Se Injected

0 -

29 -

57 -

85 -

113 -

141 -

0 -

28 days

56 days

84 days

112 days

140 days

185 days

185 days

(Lb.

2.72

2.72

2.67

2.68

2.40

2.45

2.59

per Day)

2.77

2.97*

2.62

*2.93

2.61f

2.24*

2.65

Initial

56 days

112 days

(p.p.b.)

46 57

43 62

45 83

Significantly greater than the
controls (P<.05).

"^Significantly greater than the
controls (POO).

^Significantly greater than the
controls (P<.05).
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taking the blood samples. Even when the values observed at 56 and 112 days are adjusted
for this initial difference, the mean values are similar to those shown in Table 2 and are
significantly increased in the steers injected with Se. Interestingly, there was a sig-
nificant initial breed type difference between Hereford, Angus, and Charolais cross-
breds (37, 52, and 64 p.p.b. , respectively) which was still present after 56 days (48,
54, and 57 p.p.b. , respectively), but which had disappeared after 112 days.

Complete carcass evaluation revealed that loin eye area was increased in the steers
injected with Se (11.3 vs. 11.0 sq. in. , adjusted to equal carcass weight) . Other car-
cass traits were not affected by Se injection.

Certain characteristics of the rumen wall appeared to be affected by the injection of
Se. The walls were slightly darker in color, and the papillae were wider and longer in
the steers injected with Se. Other characteristics (hair accumulation, clumping, and
sloughing) were unaffected.

A slight decrease in the incidence of liver abscesses was noted in the steers in-
jected with Se (22 vs. 16%) .

Conclusions

The data presented here indicate that feedlot performance of growing-finishing
steers is improved during the first 56 to 84 days following Se injection. No response
was observed during the first 28 days and this may be due to the time required for Se
to move from the site of injection (probably 8 to 12 days) and be incorporated into the
metabolic steps which result in improved gains. The decreased gains observed in Se-
injected cattle after 84 days indicate that Se was no longer active and, from the blood
levels observed in previous work, the injected Se was probably eliminated from the
body. Thus, the gains at this time are probably compensatory type gains, with the con-
trols gaining faster than the Se-injected steers.

The blood analyses indicate that Se content of whole blood is increased 56 days
after Se injection. From these data, it appears that the whole blood Se level should be
at least 60 to 80 p .p .b. for optimum performance of feedlot cattle. The values observed
56 days after Se injection in 1973 are very similar to those reported in 1972. The mean-
ing of the initial difference in blood Se values between the three breed types is not
known at this time. Perhaps this difference may reflect their previous dietary intake of
Se.

The meaning of the changes in rumen wall characteristics is not known. In general,
they reflect a more healthy condition of the rumen wall.
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FEEDLOT RESPONSE OF NEW FEEDER CALVES FOLLOWING
A CREEP FEEDING PERIOD ON THE SAME OR
DIFFERENT PROTEIN SOURCE AS THAT FED

IMMEDIATELY AFTER SHIPMENT

R. L. Preston and C. K. Smith
Departments of Animal Science and Veterinary Science

Abstract

Half of a shipment of steer calves were fed a creep feed containing soybean meal prior
to shipment from a ranch in Texas to Wooster, Ohio, to determine if the source of supple-
mentary protein prior to and after shipment affects the early feedlot response and inci-
dence of shipping fever in calves. Little shipping fever was observed in these calves and
the feedlot response to soybean or linseed meal was similar in non-creep fed calves and
calves fed a creep feed prior to shipment. Since little shipping fever was observed, it is
uncertain whether the source of dietary protein plays a role in the development of ship-
ping fever symptoms in calves.

Introduction

In 1972, the authors reported that newly received feeder calves developed a hyper-
sensitivity to soybean protein shortly after they were received and fed this source of
supplemental protein. It was further postulated that a protein substance not previously
included in the ration may act as an antigen and contribute to the symptoms of shipping
fever.

Therefore, this experiment was conducted to determine if feeding a creep feed con-
taining soybean meal prior to shipment and feeding of either soybean meal or linseed meal
after shipment affected the early feedlot response and incidence of shipping fever in
calves.

Procedures

Ninety-two steer calves and 32 bull calves were purchased from a ranch near Henri-
etta, Texas, Half of the steer calves were self-fed the creep feed shown in Table 1 for
about 90 days, starting when they were 5 months of age and still nursing their dams on
native pasture. The remaining steer calves and the bull calves were handled similarly
but were not fed the creep feed. When the calves were approximately 8 months of age,

SuppTIementa] Protein Crimped
Source Amount Corn

Soybean Meal 1.6 Ib. 2.7 Ib.
Linseed Meal 2.1 Ib. 2.2 Ib.
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TABLE 1.—Creep Ration* Self-fed Prior to Shipment.

Ingredient Amount

Soybean Meal, 44% CP 1000 Ib.

Corn, Ground 9000 Ib.

Molasses, Cane 300 Ib.

Pellet Binder (Bentonite) 250 Ib.

Vitamin A, D, E Premix 5 Ib.

This mixture was cubed and fed in self-feeders in
creep feeding areas.

they were trucked to Wooster, Ohio, and immediately placed on one of the following feed-
ing treatments. The calves were full-fed on limestone-treated corn silage and fed either
soybean meal or linseed meal and crimped corn in the amounts shown on page 29 for each
20 Ib. of corn silage consumed. The amount of supplemental protein included 0.5 Ib. per
calf daily of one of the supplements shown in Table 2, to supply trace mineralized salt
and vitamin A. No medication was fed in this experiment to permit any problems with
shipping fever to develop more fully. All calves were treated for grubs with the pour-on
form of Warbex.

The calves were weighed weekly for 4 weeks, when this experiment was completed.

Results

The average weaning weights of the non-creep and creep-fed steer calves were 570
and 604 Ib., respectively. The weaning weight of the bull calves was 608 Ib. The loss
in weight during trucking to Wooster was 9 . 2 % in the non-creep fed steer and bull calves
and 7.5% in the creep-fed steer calves.

TABLE 2.— Experimental Supplements.

Protein Source
Ingredient Soybean Meal Linseed Meal

Soybean Meal, 44% CP 89.7%

Linseed Meal - 89.7%

Salt, Trace Mineralized* 10.0 10.0

Vitamin A (30,000 units/gin.) 0.3 0,3

*Morton's trace mineralized salt.
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TABLE 3.—Early Feedlot Response of Calves Fed Two Sources of Supplemental
Protein as Influenced by Previous Creep Feeding.

Steer Calves

Control Creep Fed Bull Calves

Item SBM* LSM* SBM LSM SBM LSM

No. of Cattle
Initial Weight, Lb.
Final Weight, Lb.
Av. Daily Gain, Lb.
Av. Daily Ration:

Corn Silage, Lb.
Corn Crimped, Lb.
Soybean Meal , Lb.
Linseed Meal , Lb.

Feed Dry Matter/Gain

25
516
579

2.35

15.4
2.0
1.2
-
3.6

21
520
585

2.38

14.8
1.6
-
1.5
3.3

25
562
628

2.47

15.6
2.0
1.2
-
3.4

21
552
608

2.06

14.8
1.6
-
1.5
4.1

21
553
610

2.11

15.0
2.0
1.1
-
3.3

11
548
594

1.68

14.1
1.5
-
1.4
4.5

SBM = soybean meal. LSM = linseed meal.

The feedlot response of these calves during the first 27 days after they were received
is shown in Table 3. In the steer calves, there appeared to be some effect of prior creep
feeding on the response of these calves to the two supplemental protein sources which
were fed, although this difference was not statistically significant. In those steer calves
which did not receive creep feed, there was no difference between those fed soybean or
linseed meal. In the steer calves which received the creep feed containing soybean meal,
their gain and feed efficiency tended to be somewhat higher when fed soybean meal than
calves fed linseed meal.

Among the bull calves (which did not receive creep feed), those fed linseed meal
tended to gain somewhat less and required more feed per unit of gain than those fed soy-
bean meal.

Very little shipping fever was observed in any of these calves.

Conclusions

The data from this experiment indicate that neither creep feeding prior to shipment
nor source of supplemental protein after shipment affected the early feedlot response of
steer or bull calves. Since little shipping fever was observed in any of these calves, it
is uncertain whether source of protein prior to or immediately after shipment plays a
significant role in calves which develop symptoms of shipping fever. Hypersensitivity
tests were run on these calves and will be reported at another time.
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ROLE OF ROUGHAGE SOURCE AND MEDICATION
IN THE EARLY FEEDLOT PERFORMANCE OF FEEDER CALVES

R. L. Preston, C. K. Smith, and W. Kunkle
Departments of Animal Science and Veterinary Science

Abstract

One-hundred ninety-four steer calves were used to study the role of roughage source,
medication, and housing on the early response of feeder calves. Feeding chopped hay
resulted in much greater gains during the first week than did the feeding of corn silage.
After this, however, calves fed corn silage gained more and were more efficient, and
their gains and efficiency during the entire trial (47 days) were better than those fed
chopped hay.

Medicating the feed with Aureo S-700 significantly increased the gains of feeder
calves, whereas medicating the water did not.

Calves placed immediately on slotted floors gained better than those housed in a
conventional straw-bedded barn.

i
Introduction

Receiving cattle for finishing in the feedlot and getting them started on a full feed of
grain are two major problems in cattle feeding. In 1972, the authors postulated that the
level of silage being consumed prior to starting cattle on a full feed of grain may affect
their ability to adapt to an all-concentrate ration. Cattle consuming a higher level of si-
lage (25-30 Ib. daily) seemed to perform better and have fewer problems than cattle con-
suming less silage (15 Ib. daily) . Limestone-treated corn silage is known to contain a
high level of lactic acid (8-12%) and this acid is also formed in large quantities in the
rumen when cattle are first started on grain. Thus, cattle consuming greater quantities
of corn silage may be better adapted to lactic acid than those consuming little or no corn
silage.

Therefore, this experiment was designed to measure the early feedlot performance of
steers fed either limestone-treated corn silage or chopped grass hay. The performance of
these steers after they were changed to a full feed of corn will be presented in a later re-
port. In addition, two forms of housing were compared as well as route and type of
medication.

Procedures

One-hundred ninety-four steer calves were purchased from various Ohio graded
feeder calf sales and trucked to Wooster. Basically, three types of calves were pur-
chased—Hereford, Angus, and Charolais crossbreds. The calves were placed in one of
two barns—a covered slotted floor barn or a conventional straw-bedded barn. Two types
of roughage were fed—coarsely chopped poor quality grass hay or limestone-treated corn
silage. Pelleted soybean meal was fed at the rate of 1.2 Ib. for every 20 Ib. of corn silage
or every 7 Ib. of hay consumed. Medication was administered either in the drinking watex
as sulfamethazine (30 gm. per gal.) for 21 days or as a supplement to the ration. Includec

-33-



TABLE 1 .—Supplement Formulas.

Ingredient

Soybean Meal , 44% CP

Salt, Trace Mineralized*

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

Aureo S-700 Premix

Control

89.7%

10.0

0.294

-

Medicated

87.7%

10.0

0.294

2.0

Norton's trace mineralized salt.

in the soybean meal was 0.5 Ib. of the control supplement for the control calves or those
receiving the medicated water; the calves receiving medicated feed received a similar
amount of the medicated supplement. Both supplements are shown in Table 1.

The calves were carried on this experiment for 47 days, after which they were re-
allotted to other experiments.

Results

The overall shipping shrinkage of these calves from their sale weight to their arrival
weight in Wooster was 7.5%.

The response of the calves fed on slotted floors is shown in Table 2. Those fed corn
silage gained significantly better and required less feed per unit of gain than those fed
chopped hay, which was probably due to the grain contained in silage. This overall

TABLE 2.—Response of Feeder Calves on Slotted Floors to Type of Roughage
and Route of Medication

Roughage
Corn Silage

Item

No. of Steers
Initial Wt. , Lb.
Final Wt., Lb.
Av. Daily Gain, Lb.
Av. Daily Ration:

Corn Silage, Lb.
Chopped Hay, Lb.
Soybean Meal , Lb.

Feed Dry Matter/Gain

Control
20
445
511
1.40

19.3
-
1.1
5.6

AS700*

20
428
502
1.58

19.9
-
1.2
5.1

SMt

20
434
503
1.47

19.5
-1.2
5.4

Chopped Grass Hay
Control
20
453
496
0.90

-
8.0
1.3
9.2

AS 700*

20
448
510
1.30

..

8.9
1.5
7.2

SMt

20
453
497
0.93

-8.1
1.4
9.4

* AS700 = Aureo S-700 •
t SM = Sulfamethazine treated drinking water.
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TABLE 3.—Daily GainResponse of the Calves During the Trial

Roughage Source
D Corn S i l a g e C h o p p e d Hay

0-5

6-12

13-19

20-26

27-47

0-47

1.61

2.36

0.80

1.33

1.43

1.50

4.18

1.93

0.16

-0.37

0.42

0.94

gain response did not reflect the response of the calves from week to week during the
trial, however.

Table 3 shows the daily gains of the calves during the trial, including both the
calves on slotted floors and calves in the conventional barn. The differences shown here
are all statistically significant, except for the 6-12 day period. Thus, calves fed the
chopped hay gained much more during the 0-5 day period and only somewhat less during
the 6-12 day period compared to calves fed corn silage. No doubt this was due to unfa-
miliar ity of the calves to corn silage and therefore their reluctance to eat very much in-
itially. Between 6 and 12 days, however, the silage-fed calves gained faster and their
overall gain during the entire trial was greater.

Calves which received the Aureo S-700 medicated feed gained significantly better
and were more efficient than the controls. Medicating the water with sulfamethazine did
not alter gains or feed efficiency. The response to medication was the same with both
roughage sources.

Table 4 shows the results from calves housed in the conventional barn. As was true
for calves on slotted floors, the calves fed corn silage gained significantly faster and
were more efficient than calves fed chopped hay. The gain of these calves during the
trial is included in the averages shown in Table 3, since their pattern was similar to the
calves fed on slotted floors. Medicating the drinking water did not alter the feedlot re-
sponse of these calves. This appeared to depend somewhat on the type of roughage being
fed, although this interaction was not statistically significant.

The controls and calves given medicated water on slotted floors gained somewhat
better than similarly treated calves in the conventional barn (1.20 vs. 1.09 Ib. per day).
While this difference was not significant, it is in line with results presented over several
years indicating that calves placed on slotted floors gain faster than calves placed in a
conventional straw-bedded barn.

-35-



TABLE 4,---Response of Feeder Calves in a Conventional Barn to Type of
Roughage and Medtcated Water,

Roughage

Corn Silage Chopped Grass Hay

Control SM Control SM*

No. of Steers
Initial Wt., Lb.
Final Wt., Lb.
Av. Daily Gain, Lb.
Av. Daily Ration:

Corn Silage, Lb.
Chopped Hay, Lb.
Soybean Meal , Lb.

Feed Dry Matter/Gain

18
428
501
1.74

20.2
-
1.2
4.7

19
442
510

1.44

18.0
-
1.1
5.1

18
447
478

0.64

-
6.7
1.1

11.0

19
445
484

0.82

-
7.2
1.2
9.1

*SM = Sulfamethazine treated drinking water.

In both barns, the Charolais crossbred calves gained faster than either the Hereford
or Angus feeder calves (1.51, 1,03, and 1.10 Ib. per day, respectively) .

Conclusions

Chopped grass hay appears to be a good roughage to start feeder calves during the
first week in the feedlot. Corn silage, however, will result in better performance after
this time. Better quality grass hay than was used in this experiment may decrease the
difference observed in this study.

Medicating the feed with Aureo S-700 again increased the gain and feed efficiency
response of new feeder calves. Medicating the drinking water did not alter their per-
formance .

Calves placed immediately on slotted floors gained faster than those placed in a
conventional straw-bedded barn.
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STILBESTROL IMPLANT LEVELS FOR GROWING-FINISHING BULLOCKS

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

Abstract

Thirty bull calves (bullocks) were used to compare the effects of either 30 or 60 mg.
of implanted DBS on feedlot performance and carcass desirability. (At present, the Food
and Drug Administration does not permit implantation of diethylstilbestroL) When data
from this experiment and a previous one were combined, it was concluded that levels
greater than 60 mg. will have to be implanted to alter the overall feedlot and carcass re-
sponse of bull calves. When data are compared from bullocks and steers, it is noteworthy
that feeding bull calves offers a promising alternative to the use of DBS in steer calves.

Introduction

Past research at OARDC using hormone preparations at levels commonly used in
steers or heifers has not shown any improvement in feedlot performance when used in
growing-finishing bull calves (bullocks) . Earlier work at OARDC with high implant
levels of DBS in bullocks resulted in some increase in daily gain; in 1972 it was reported
that bullocks implanted with 60 rng. of DBS did not show any improvement in performance.
This level of DBS is about double the amount which has been used in steers.

The present experiment was conducted to further study the role of hormone implants
in the performance of bullocks.

Procedures

The procedures used were very similar to those used in the experiment reported in
1972 (OARDC Res. Summary 63, pp 33-36) . Thirty Hereford bull calves were purchased
from a single ranch near Henrietta, Texas. After a preliminary 41-day feeding period on
limestone-treated corn silage, limited corn grain, and supplement, they were allotted to
three pens of 10 bullocks each. They were fed a daily ration of 15 Ib. of limestone-
treated corn silage, 2 .25 Ib. of pelleted soybean meal, 1 Ib. of the mineral supplement
shown in Table 1, and a full feed of coarsely crimped shelled yellow corn. The total
feeding period was 161 days.

TABLE 1.— Mineral Supplement*

Ingredient Amount

Corn, Ground 73.0%
Potassium Sulfate (K2SQ4) 2.0
Limestone 15.0
Salt, Trace Mineralized"!" 10.0

*Vitamin A (30,000 units), vitamin D (5,030 units),
and aureomycin (70 mg.) were also fed per head per day.

tMorton's trace mineralized salt.
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TABLE 2.—Influence of DES Implant Levels on the Performance
of Bullodes.

DES Implant Level

Item

Pen Number
No. of Bullocks
Initial Weight, Lb.
Final Weight, Lb.
Av. Daily Gain, Lb.
Av. Daily Feed:

Corn Silage, Lb.
Corn Crimped, Lb.
Soybean Meal , Lb.
Mineral Supplement, Lb.

Feed Dry Matter per Gain

None
14
10
628

1077
2.78

15.1
9.8
2.25
1.0
6.0

30

13
10
625

1065
2.73

15.2
9.7
2.25
1.0
6.1

60

15
10
637
1088

2.80

15.1
10.0
2.24
1.0
6.1

The DES implant treatments were: control, 30 m g . » and 60 mg. The bull calves were
implanted only at the beginning of the experiment, since approval was not obtained from
the FDA to re-implant during the experiment as was true in the 1972 experiment. Ap-
proval was obtained from the FDA to use the 60 mg. level.

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

Results

The feedlot results are presented in Table 2. There was no consistent improvement
in feedlot performance for either level of implanted DES over that observed for the con-
trols .

Table 3 shows the average carcass data for all of the bullocks. None of the carcass
traits were significantly affected by either level of implanted DES, except the percentage
of kidney, pelvic, and heart fat which was decreased (3.0, 2.8, and 2 .6%, respectively)

TABLE 3.—Average Carcass Characteristics of Bullocks,

Carcass Trait Average

Hot Carcass Weight, Lb. 674
Dressing Percentage 62.6
Conformation Grade C+
Marbl ing Score SH
Final Grade G+
Fat Thickness, In. 0.6
Kidney, Pelvic, Heart Fat, % 2.8
Rib Eye Area, Sq, In. 12.3
Cutabili ty Grade 3.2
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TABLE 4.—Two~Year Summary on the Effect of Varying Level of Implanted
DES in Bullocks.

PIES Implant Level
Item
No. of Bullocks
Initial Wt., Lb.
Final Wt., Lb.
Av. Daily Gain, Lb.
Feed Dry Matter/Gain
Hot Carcass Wt., Lb.
Dressing Percentage
Conformation
Marbling Score
Final Grade
Fat Thickness, In.
Kidney, Pelvic, Heart Fat, %
Rib Eye Area, Sq. In.
Cutability Grade

None
20
608
1070

2.75
6.13

676
63.1
P-
SM-
G+
0.6
2.7
12.2
3.3

30 mg.
20
606
1094

2.89
5.95

684
62.6
C+
SL+
G+
0.6
2.8
12.3
3.3

60 mg.
20

610
1072

2.75
6.14

680
63.4
C+

SL+
6+
0.6
2.5
12.5
3.1

and rib eye area which was increased in the bullocks receiving the 60 mg. DES implant
(12.1, 12.1, and 12,8 sq. in., respectively).

The results of this experiment and the 1972 results are compared in Table 4. All of
the differences are quite small and none of the differences are statistically significant.

Conclusions

Considering both experiments, implanting either 30 or 60 mg. of DES in bullocks
did not significantly affect feedlot performance or carcass desirability. It therefore
appears that much higher levels (e.g., 90 to 120 mg.) of implanted DES than have com-
monly been used in steers will be required to result in improved feedlot performance in
bullocks. In view of present trends on the use of hormones in beef production, it is
questionable that these levels will be approved by the FDA.

Of importance, however, is the better feedlot performance of bull calves compared
to untreated steer calves. Thus, untreated bull calves in this study gained 2.78 Ib. per
day, whereas untreated steer calves gained 1.97 Ib. per day (see page 1 in this sum-
mary) . Therefore, the feeding of bull calves offers considerable potential as a "replace-
ment" for DBS-treated steers in the production of beef.
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DIETHYLSTILBESTROL vs. RALCRO IMPLANTS FOR FINISHING STEERS AND HEIFERS

M. E. Mount, R. L. Wright, and H. W. Newland
Department of Animal Science

Abstract

Three trials involving 100 heifers and 300 steers compared stilbestrol (DES) implants
with Ralgro *(RAL) implants. (At present, the Food and Drug Administration does not
permit implantation of DES .) The experiment was conducted on the farm of a local cattle
feeder in a pole barn with slatted floors and a total one-time capacity of 600 head. In-
dividual cattle weights were taken at the beginning and end of the trials and implants
were administered only once, at the initial weighing. Performance of DES and RAL was
identical in heifers fed MGA, and both groups gained slightly but non-significantly
faster than the control heifers on MGA.

In Trial II, DES-implanted steers gained significantly faster than RAL-implanted
steers, but these results were apparently influenced by a less favorable location in the
barn for the latter group early in the trial. In Trial III, there was no significant differ-
ence in cattle performance between DES and RAL. Carcass evaluations made at the
local packing plant showed no apparent differences between treatment groups.

Introduction

Estrogen-like steroid-treated cattle compared to controls have shown superior per-
formance . This has achieved great economic gains for the producer and the feeder.
Faster gains with less feed per unit of gain have not only widened the profit margin of
cattlemen, but also lessened the cost at the consumer level.

Ralgro vs. diethylstilbestrol (DES) comparisons with steers and heifers have been
underway since the mid~1960fs. DES has been shown to be superior to Ralgro (RAL)
with regard to gains and feed efficiency in various studies (Ernbry and Swan with cattle,
1970; Jordan and Hanke with lambs, 1969) . Zmolek of Iowa State in 1972 summarized
results using various commercial implants with regard to percent faster gain and per-
cent greater feed efficiency between DES and RAL. DES showed 10-13% and 7-11% and
RAL showed 10% and 5-7% for faster gain and greater feed efficiency, respectively.
However, other studies have shown RAL to be superior to DES (Thiex and Embry, 1971;
Weichenthal et al. , 1972) . Despite these differences, many comparisons have shown
DES and RAL very similar with regard to animal performance (Embry and Graber, 1968,
and Perry et al. , 1970, with finishing cattle; Sewell, 1972, with pastured cattle; Thomas,
Armitage, and Sherwood, 1970, with suckling calves).

As pointed out by Sharp and Dyer, 1972, the acceptability of new estrogen-like
products will depend on their growth response compared to DES and upon proof that
the compounds do not accumulate in the animal body and exert minimal adverse side ef-
fects. Their work dealt with the rate and the pathway of excretion and the measure of
residual levels, pointing out RAL fs characteristic of not accumulating in edible tissues.
DES implants over 24 mg. have been shown to induce adverse side effects in cattle
(Dinusson, 1972) . The DES side effects have been a major deterrent for its use with



sheep, but RAL was shown to have no side effects at recommended levels (Jordan and
Hank, 1969).

Past work has shown RAL to vary from 4.9% to 21% faster gain and 4% to 13% greater
feed efficiency over controls (Embry and Graber, 1968; Sharp and Dyer, 1971; Thomas
and Armitage, 1970). The Data Summary published by Commercial Solvents Corporation
showed averages for 660 head of finishing steers at 10.3% and 7.2% and for 394 head of
finishing heifers at 7 .4% and 6 .2%, respectively, for faster gain and increased feed effi-
ciency .

As of April 27, 1973, the use of DBS implants was banned. The purpose of this trial
was to show to cattlemen the comparative similarities or differences with respect to aver-
age daily gain and feed conversion between DBS and Ralgro. It was important to use
several hundred head to illustrate more representative data. Previously, DBS was a
more economical treatment with regard to cost of implanting materials, $0. 39 per head
while RAL was approximately $1.20 per head (Zmolek, 1972) .

Methods

Three trials were conducted as field trials with cooperation and use of facilities of a
progressive cattle feeder in northern Ohio. The cattle were obtained through feeder
sales. They were housed in an enclosed pole barn with slatted floors.

Prior to the experiment, the cattle were adapted to the feeding ration over a period
of 2 weeks to 1 month. The cattle were vaccinated for pasteurella and IBR, wormed,
implanted, and individually weighed at the beginning of the trial.

Group weights were made periodically through the trial, and the last group weigh-
ing terminated the feed data. The cattle were randomly sent to slaughter as they reached
choice grade. Therefore, average daily gains were calculated by using initial and final
weights on each animal. Individual weights were taken before shipment to slaughter.
Carcass weight and grade were recorded per head with cooperation of the packing plant.

Trial I. One-hundred two beef-type crossbred yearling heifers averaging 696 Ib.
were used in a within-lot comparison. Forty percent were implanted with 36 mg. of RAL,
40% were implanted with 36 mg. of DBS, and 20 percent of the lot remained as controls.
The ration consisted of a protein supplement containing MGA, corn silage, high moisture
corn, and a mineral mix.

Trial If. One-hundred ninety-four beef-type crossbred yearling steers averaging
790 Ib. were divided evenly into two pens and implanted with either 36 mg, of RAL or
36 mg. of DBS . The ration consisted of a protein supplement, high moisture corn, corn
silage, and a mineral mix.

Trial flf. Ninety-six beef-type Brahma crossbred short-yearling steers averaging
697 Ib. were used in a within-lot comparison. Equal numbers were randomly implanted
with either 36 mg. of RAL or 30 mg. of DBS.
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In all trials, the cattle were fed with a mixing trailer equipped with scales for re-
cording the intake of the respective feeds.

Results and Discussion

Results of Trial I are presented in Table 1. Gains were identical for both DBS and
RAL-treated heifers (2.44 Ib. daily) . Control heifers gained 2.27 Ib .» representing
0.17 Ib. less or a 7% decrease, but not significantly different from the treated groups.

The increased response of treated cattle over controls fed MGA in this trial was
similar to other work (Ridgeway and Embry, 1969; Matsushima et al. , 1969) , but else-
where DES plus MGA did not increase gains over MGA alone (Hawkins et aL , 1972).

Although feed data comparisons between treatments could not be made in this trial,
it is interesting to note that average daily dry matter intake of 2 .25% of the body weight
daily in the heifers was considerably higher than in the case of the steers in Trial II
consuming 1.77%. The addition of MGA in the ration may have been partially responsible
(Ridgeway and Embry, 1969).

Carcass data showed similar responses among the three treatments. Dressing per-
centage differences were very small and the distribution of carcass grades was similar
among treatments.

TABLE 1.—DES vs. Ralgro Implants for Finishing Heifers.
Trial I, Oct. 23, 1972, to Feb. 12, 1973.

Days on Feed, Av.
No. Heifers
Av. Initial Wt., Lb.
Av. Final Wt., Lb.
Av. Daily Gain
Gain Index
Av. Daily Ration:"^"

Corn Silage (35.5% D.M.)
H.M. Corn (72.5% D.M.)
Protein Supplement
Mineral

Total
Av. Daily D.M.
Daily D.M. /TOO Lb.
Body Weight

Feed per 100 Lb. Gain:*
As Fed
D.M.

Feed Cost per 100 Lb. Gain
Carcass Evaluation:

Dressing Percent
Grade:

Prime, Percent
Choice, Percent
Good, Percent

Control

96
20
700
923

2.27
100

59

0
56
44

DES

96
41
695
928

2.44
108

23.6
11.90
2.30
.06

37755"
18.95

2.25

1456
737
$20.96

61

3
46
51

Ralgro

100
41
694
936

2.44
108

60

6
44
50

*Cattle were marketed as they reached choice grade and
thus days on feed varied between groups.

^Cattle were fed within same lot and thus average feed
intake represents all three groups.

*Corn silage, $10.00 per ton; shelled corn, $1,48 per
bu.; supplement, $133.95 per ton; mineral, $69.70 per ton.
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TABLE 2.—OES vs. Ralgro Implants for Finishing Steers,
Trial II, Nov. 13, 1972, to !9S 1973,

Days on Feed"*"
No. Steers
Av. Initial W t * s Lb,
Av. Final Wt., ib.
Av. Daily Gain:

Overall
By Periods;

1-2-73
1-31-73
2-28-73

Av* Daily Ration:
Corn Silage (35. 5X D.M,)
H.M, Corn (72. 5X D.M.)
Protein Supplement
Mineral

Total
Av. Daily D.M,
Daily D.M./100 Lb,

Body Weight
Feed per 100 Lb. Gain

As Fed
D.M.

Feed Cost per 100 Ib, Gain*
Carcass Evaluation:

Dressing Percent
Grdde:

Prime, Percent
Choice8 Percent
Good, Percent

DES

116
97

771
1030

2.53**

2,56
2,86
2.15

14.71
14.49

1.54
,10

17*.19

1.77

1227
686
$18,46

60,6

8
69
23

Ralgro

116
97

810
1029

2.18

1.94
2.10
2.52

14.71
14.49

1.54
.10

W75?
17.19

1.77

1402
820
$21 .48

60.3

a
64
?8

**Significantly faster gains (P<.01).
"h"his represents an average since cattle were marketed

as they reached choice grade,
*Corn silage, $10,00 per ton; shelled torn, $1.48 per

by,; supplement, $123.00 per ton; mineral, $69.70 per ton.

TABLE 3.—DES vs. Ralgro Implants for Finishing Steers.
Trial III, Feb. 23 to May 31, 1973.

Days on Feed
No.
Av.
Av.
Av.

Av.

Av.

D.M

Steers
Initial Wt., Lb.
Final Wt. , Lb,
Daily Gain, Lb.

Daily Ration*
Corn Silage (35,5% D.M.)
H.M. Corn (72. 5X D.M.)
Protein Supplement
Beet Ptslp
Liquid Supplement
Mineral

Total
Daily D.M.

./100 Lb. Gain

DES

97
47

694
978

2.92

15.6
11.7
1.72
1.60

,57
.10

jnsr
16,9

560

Ralgro

97
47

701
993

3,01

treatments were within lot and thus feed data are same
for both groups.
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Results of Trial II are presented in Table 2. DES steers gained significantly faster
than the RAL steers (2.53 vs. 2.18 Ib. daily) , which was 16% faster and at 16% less feed
per pound of gain. If the data presented under period gains in Table 2 are considered,
the two groups were reversed. Apparently the RAL cattle were inhibited at the begin-
ning of the trial and showed compensatory gains as the trial progressed. As pointed out
by Embry and Graber, 1969, adverse weather conditions may have a depressing effect
on the growth-promoting potential of the test compound. At the start of the trial on Nov.
13, the pole barn was open on all sides. The RAL cattle were located on the north side
and the DES cattle on the south side. Severe cold winds from the north during the first
week of the trial appeared to affect the RAL cattle adversely, which seems substantiated
by the period gains shown in Table 2.

Results of Trial III are presented in Table 3. Unlike Trial 1, there were no control
cattle without implants but both treatment groups performed extremely well. Daily gains
of 2.92 and 3.01 Ib. for DES and RAL cattle, respectively, were not different statistically.
It was not possible to separate feed data for the two treatment groups, but overall effi-
ciency was very good (560 Ib. of D .M. per 100 Ib. of gain).

The results of these trials indicate that under conditions similar to those used here,
feedlot performance of cattle implanted with stilbestrol or Ralgro is approximately similar
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THE INFLUENCE OF SIZE AND BREED TYPE ON CALF LIVEABILITY,
GROWTH RATE, AND COW PRODUCTIVITY AT WEANING

C. F. Parker, E. W. Klosterrnan, C. B. Boyles, and F. S. Ruland
Department of Anima! Science

Producer interest for knowledge of beef breeding technology has increased with the
accelerated consumer demand for beef. More emphasis has been placed on size and
growth rate, with prevalent questions concerning the use of dairy breeding for the im-
provement of milk production in beef cow herds. Crossbreeding has become the accepted
mating* system in many commercial beef herds. The ultimate value of genetic technology
is to provide well-defined alternatives for the establishment of a breeding group which
will produce consumer-preferred beef economically in a given set of environmental
circumstances.

The OARDC established a beef cattle breeding project in 1970 to help identify the
importance of certain breeding alternatives. The objectives of this project are:

1. To compare net merit production of straightbred
beef cattle with crossbred cattle.

2. To compare the combining ability of various breeds
of beef and dairy cattle.

3. To study the value of large and small breeds in a
crossbreeding system.

4. To determine the best genotype of maximum maternal
influence and total efficiency of beef production.

Procedure

Angus and Charolais were chosen to represent medium and large beef breeds.
Jersey and Brown Swiss were selected to represent small and large size dairy breeds.
A mating scheme (shown in Figure 1) was followed to produce straightbred Angus and
Charolais and their reciprocal crosses, as well as four dairy-beef crosses from Angus
and Charolais cow herds. This mating plan was designed to evaluate those questions
relative to the importance of size» crossbreeding, and breed type for the efficient pro-
duction of beef.

Breed
of Cow

Angus

Charolais

Angus

A x

A x

(A)

A

C

Charolais

C

C

x

x

A

C

Breed
(C)

of Sire
Jersey (J)

J

J

x A

x C

Brown

BS

BS

Swiss

x A

x C

(BS)

FIG. 1.--Mating plan for first-cross calves.

-47-



The final phase of the project will involve the comparison of straightbred Angus and
Charolais and their crosses with the four kinds of dairy-beef crossbred cows varying in
mature size. The calves from these eight genetically different cow types will be sired by
bulls of a third breed, with a sampling of each calf crop finished to slaughter for carcass
evaluation.

The data reported in this article are those collected on the first two crops of straight-
bred and first cross calves produced at the EORDC near Caldwell. Calves were born
during February and March, reared on their dams without creep feed, and weaned at
approximately 7 to 8 months of age. Traits measured were: weight at birth and weaning,
conformation score at weaning, liveability from birth to weaning, and 205-day age ad-
justment calf weight per unit of metabolic cow size (cow weight at weaning) 3/4. The
data were statistically analyzed by the least squares method for analysis of variance, with
means adjusted for the effects of year, age of dam, sex of calf, and day of birth.

Results

The least squares means for weaning data on 237 calves born and 203 weaned from
the 1971 and 1972 calf crops are shown in Table 1. The effects of breed of sire and dam
were highly statistically significant on birth weight and significant for 205-day calf

TABLE 1.—Calf Performance -- Birth to Weaning.'

Trait

Breed Effects Number
Birth
Wt.

205-Day
Wt.

Weaning
Score"*"

Liveability
Percent

Mean 237

Dam:
Angus (A) 134
Charolais (C) 103

Sire:
Angus (A) 35
Charolais (C) 79
Jersey (J) 54
Brown Swiss (BS) 69

70.5

66.0
75.0

66.7
74.8
62.7
77.8

398.6

390.3
407.0

383.2
400.8
394.4
416.1

11.3

11.5
11.1

11.9
12.3
10.4
10.7

86.8

89.5
84.1

100.0
88.8
86.5
71.7

Breeding of Calf:
A x A
C x C
A x C
C x A
J x A
J x C
BS x A
BS x C

25
34
10
45
28
26
36
33

61.9
78.1
71.6
71.5
55.7
69.6
74.8
80.8

387.6
413.8
378.7
387.7
374.9
413.9
410.8
421.4

12.3
12.2
11.5
12.5
10.6
10.2
10.8
10.6

100.0
85.6
100.0
92.0
95.7
77.3
69.4
74.0

*Least squares means adjusted for effects of year, age of dam, sex of calf
and day of birth.

tConformation score: 11 » Good*; 12 - Choice-; 13 = Choice.
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weight. Brown Swiss-sired calves were the largest at birth and 205 days, with the
Jersey calves the smallest at birth but larger than Angus-sired calves at 205 days. The
Brown Swiss x Charolais calves were the largest at birth and weaning, with the Jersey x
Angus the smallest at birth and weaning. The Jersey x Charolais calves were larger at
205 days than expected, but had a relatively low survival rate from birth to weaning.
Calves sired by Charolais bulls had the highest conformation scores at weaning, with
Jersey and Brown Swiss-sired calves the lowest.

The breed of sire effect on liveability was highly significant, with Angus-sired calves
having the highest survival rate to weaning and calves by Brown Swiss bulls the lowest.
Brown Swiss x Angus calves had the poorest liveability to weaning.

The major expense item in the annual budget of the commercial beef cow herd is feed
cost. The feed required for annual maintenance of the cow and the calf to weaning con-
stitutes the major portion of the total feed cost. Feed for maintenance is a function of
metabolic size and can be accurately estimated as a function of body weight to the three-
fourth power. Since quantity of calf produced is the major source of income and mainte-
nance of metabolic size the major cost item, the ratio of these two variables can be calcu-
lated as a measure of productive efficiency for cows varying in mature body size.

TABLE 2.--Cow Productivity at Weaning — Pounds
of Calf at 205 Days p e r U n r t o f C o w S I z e . *

Per Cow:

Breed Effects Calving Weaning a Calf

Mean 2.11 2.43

Dam:
Angus (A) 2.29 2.56
Charolais (C) 1.94 2.31

Sire:
Angus (A) 2.33 2.35
Charolais (C) 2.19 2.46
Jersey (J) 2.13 2.45
Brown Swiss (BS) 1.80 2.48

Breeding of Calf:
A x A
C x C
A x C
C x A
J x A
0 x C

BS x A
BS x C

2.53
2.03
2.13
2.34
2.43
1.84
1.85
1.75

2.53
2.39
2.16
2.54
2.55
2.35
2.62
2.33

*Least squares means adjusted for effects of
year, age of dam, sex of calf, and day of birth.
Values shown are ratio of pounds of calf at 205
days/(cow weight at weaning)3/4.
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The pounds of calf at 205 days per unit of metabolic cow size for those cows calving
and weaning a calf are shown in Table 2. The difference between Angus and Charolais
cows for pounds of calf per unit of metabolic size was highly statistically significant and
higher for Angus cows calving and weaning calves. Breed of sire effect was a significant
factor affecting the pounds of calf per unit of metabolic size for cows calving. This was
basically due to the poorer liveability of the Brown Swiss calves to weaning. Breed of
sire differences for cows weaning calves were relatively small and non-significant. Angus
cows weaning Brown Swiss-sired calves produced the highest quantity of calf per unit of
metabolic size, while Charolais cows with Angus-sired calves were the lowest. These re-
sults illustrate the importance of maximizing the genetic growth potential of the calf rela-
tive to cow size but without adversely affecting cow reproductive rate or calf liveability
for maximum efficiency of calf production.

Summary

The results of the analysis of data from 237 calves born to Angus and Charolais cows
and sired by Angus, Charolais, Jersey, and Brown Swiss bulls indicate important effects
due to breed of sire and dam on measures of calf production to weaning. Brown Swiss
calves were largest at birth and weaning but had the poorest liveability from birth to
weaning. Calves sired by Angus bulls had the highest survival rate to weaning but the
lowest weaning weights. Jersey-sired calves were smallest at birth and had the lowest
conformation scores at weaning. Calves from Angus cows were smaller at birth but had a
higher survival rate and higher conformation scores at weaning. Angus cows produced
more pounds of calf per unit of metabolic size regardless of the sire breed of the calf than
did Charolais cows. Angus cows rearing Brown Swiss-sired calves produced the largest
quantity of calf per unit of metabolic size. Some important economic components for effi-
cient calf production to weaning are interrelated and appear to require a greater degree
of understanding for maximizing efficiency than previously realized.
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CROSSBREEDING ANGUS AND CHAROLAIS CATTLE
TO IMPROVE CALF PRODUCTION AT WEANING

C. F. Parker, E. W. Klosterman, and F. S. Ruland
Department of Animal Science

The mating of different breeds of cattle for increasing total productivity has become
a common practice of the commercial cow-calf producer. The popular aspect of cross-
breeding has been referred to as hybrid vigor or the advantage of the crossbred animals
over the average of the straightbred parental breeds. Under most circumstances, the
commercial producer is more interested in the value of crossbreeding for improving the
production of an established type that is readily available and well adapted to the area.
Therefore, the real value of crossbreeding for this situation would be determined by the
complementary value from crossing breeds which differ in their inherent potential for the
various traits influencing total productivity. Two breeds commonly used in crossbreed-
ing for improved beef production are the Angus and Charolais.

Procedure

The mating plan for this study involved the use of Angus and Charolais bulls on An-
gus and Charolais cows of mixed ages to produced straightbred and reciprocal first cross
(Angus x Charolais and Charolais x Angus) calves. A total of 78 calf records produced
from the 1971 and 1972 calf crops at the Southern Branch of the OARDC near Ripley were
analyzed in the study.

Calves were born in February and March, reared on their dams without creep feed,
and weaned from 7 to 8 months of age. Traits measured were birth weight, 205-day age
adjusted calf weight, liveability from birth to weaning, and 205-day calf weight per unit
of metabolic cow size (cow weight at weaning) 3/41 Data were analyzed statistically by
the least squares method for analysis of variance, with means adjusted for the effects of
year, age of dam, sex of calf, and day of birth.

Results

The least squares means for calf performance from birth to weaning are shown in
Table 1. The effect of breed of dam on birth weight was the only statistically significant
breed difference affecting calf performance to weaning, The advantage of the crossbred
calves over the straightbred calves (hybrid vigor) was relatively small or non-existent
for birth weight, weaning weight, and conformation score. There was an advantage of
5.6 percent in liveability of the crossbred calves over the straightbred calves from birth
to weaning. Charolais-sired calves suckling Angus cows were 31.4 Ib. heavier at wean-
ing than straightbred Angus calves, 8.2 Ib. heavier than Angus-sired calves reared on
Charolais cows, and essentially the same weight as straightbred Charolais calves. There
was no variation in weaning score due to breed of sire, dam, or breeding of calf.

Cow productivity differences measured in terms of quantity of calf at 205 days per
unit of metabolic cow size are presented in Table 2. Charolais sires increased the pounds
of calf produced per unit of metabolic cow size while the Angus dams were superior to
Charolais dams. The cumulative advantage of the crossbred calves over the straight-
bred in weaning weight (2.8%) and liveability to weaning (5.6%) was 9.4% for pounds of
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TABLE 1.—Calf Performance — Birth to Weaning.1

Breed Effects Number
Mean 78

Sire:
Angus (A) 28
Charolais (C) 50

Dam:
Angus (A) 35
Charolais (C) 43

Breeding of Calf:
A x A 13
C x C 28
A x C 15
C x A 22

Percent Hybrid Vigor

Trait
Birth 205-Day Weaning
Wt. Wt. Score"1"
71.3 420.1 13.2

70.7 410.1 13.2
72.0 430.1 13.3

68.1 414.2 13.2
74.6 426.0 13.2

67.5 398.5 13.2
75.4 430.3 13.3
73.8 421.7 13.1
68.7 429.9 13.2

-0.0 2.8 -0.0

Liveability
Percent
84.0

85.5
82.4

85.4
82.5

84.7
78.7
86.4
86.1

5.6

*Least squares means adjusted for the effects of year, age of dam, sex of
calf, and day of birth.

"^Conformation score: 12 = Choice-; 13 = Choice; 14 = Choice*.

TABLE 2. --Cow Productivity at Weaning ™ Pounds
of Calf at 205 Days per Unit of Cow Size.

Breed Effects

Mean

Sire:
Angus (A)
Charolais (C)

Dam:
Angus (A)
Charolais (C)

Breeding of Calf:
A x A
C x C
A x C
C x A

Per Cow:

Calving Weaning a Calf

2.13 2.55

2.09 2.47
2.16 2.62

2.27 2.67
1.99 2.42

2.13 2.56
1.93 2.47
2.04 2.37
2.40 2.78

Percent Hybrid Vigor 9.4 2.1

*Least squares means adjusted for effects of
year, age of dam, sex of calf, and day of birth.
Values shown are ratio of pounds of calf at 205
days/(cow weight at weaning)3/4.



calf per unit of metabolic size per cow calving. A 12.7% improvement in efficiency of
calf production (pounds of calf per unit of metabolic cow size) per cow calving (2.13 vs.
2.40) and 8.6% (2.56 vs. 2.78) per cow weaning was found for Angus cows rearing
Charolais-sired calves in comparison to straightbred calves. These differences repre-
sent a significant improvement in efficiency of the Angus cow and are primarily due to
the genetic superiority of the Charolais x Angus calf for growth in relationship to the
relatively smaller metabolic size of the cow. This effect is largely additive and not di-
rectly related to effects responsible for hybrid vigor. This study indicates how total
efficiency of beef production can be improved where complementary breed characteris-
tics are combined through a crossbreeding system.

Summary

The results of this study involving 78 calf records show small or non-existent differ-
ences between straightbred and first cross calves from the Angus and Charolais breeds
for birth weight, 205-day weight, and conformation score at weaning. There was a 5 ,6%
advantage in liveability for the crossbred calves from birth to weaning. Mating Angus
cows to Charolais bulls resulted in crossbred calves which were 31.4 Ib. (7.5%) heavier
than straightbred Angus calves at weaning and were produced 8.6% more efficiently
(pounds of calf per unit of metabolic cow size) . Results from this study show the impor-
tance of combining breeds with complementary characteristics through a crossbreeding
plan for the improvement of beef cow productivity at weaning.
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BIG-PACKAGE FORAGE HANDLING FOR BEEF COWS

R. W. Van Keuren, C. F. Parker, and W. E. Gill*
Departments of Agronomy, Animal Science, and Agricultural Engineering

New equipment for packaging and handling forages has recently appeared on the
market. Many Ohio beef cattle producers are interested in these machines because one
man can make and move large quantities of hay without leaving the tractor seat. In ad-
dition, the machines have good haying capacity, enabling one man to put up large acre-
ages of hay with a minimum of labor.

This equipment is designed to handle long hay or flail-chopped material, putting it
in a package which requires a stack mover or a tractor-mounted bale lift for handling.
These packages are also designed to be stored outside, eliminating the need for inside
storage.

The equipment makes several kinds and sizes of packages. These include machines
which make portable stacks of various shapes and sizes (Hesston StakHand, Farmhand
Stack System, McKee Stakfn!Mover, Lundell Stak-maker, and Moeller Stack Wagon), large
tied round bales (Vermeer Hay Baler) , and loose, untied bales (Hawk Bilt Roll Baler) .

Winter Pasture for Beef Cows

Since 1965, studies on winter pasture for beef cows have been conducted by the Ohio
Agricultural Research and Development Center. The results from these studies have
shown that pregnant mature beef cows can be satisfactorily wintered on pasture with the
feed supplied by field-stored round bales and accumulated late summer and fall regrowth.

By stockpiling the feed in the field rather than harvesting, storing, and handling
the forage several times, the cost and labor of winter feeding can be substantially reduced,
Costs for bedding are also eliminated. These studies have been previously discussed
(OARDC Research Summary 43, Beef Cattle Research—1970).

Under Ohio conditions, winter pasturing requires some means of storing the hay in
the field with a minimum of loss. In the early studies, the Allis-Chalmers Rotobaler was
used as it was the only equipment available which made a hay package which could be
left in the field. These earlier studies showed that the small round bales stored well in
the field and were utilized satisfactorily by beef cows with a minimum of waste.

New Hay Packaging Methods

New hay packaging equipment recently available on the market provides alternative
methods of field storage of hay for wintering beef cows. Several of these machines are
being used currently in studies on hay handling and feeding studies with beef cows at
several branches of OARDC. The same general principle is being followed of leaving the

*The excellent assistance and cooperation of C . B. Boyles, Manager, Eastern
Ohio Resource Development Center, and J. D. Wells, Manager, Southern Branch, are
acknowledged.
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better utilization and appears to be generally desirable. Stacks were fed without a rack
singly and as a group of three. If fed without a rack, it appears that allowing access to
a limited number of stacks, depending on herd size, is desirable. The fields were too
wet and soft all winter to move either bales or stacks.

It had been planned to collect the unconsumed hay from the bales and stacks to deter-
mine the amount of waste, but wet conditions made it impossible to get equipment in the
fields to pick up refused hay for weighing. It was the opinion of two researchers that the
cattle utilized the bales and stacks satisfactorily, and that about 10 to 15% of the harvested
material was wasted. Cattle could waste substantial amounts of feed if the area available
and the number of bales and stacks were not limited, as was done in this study.

On May 17, 1973, the areas where the Vermeer and Hawk Bilt bales had been located
were measured. The average area affected for each Vermeer bale averaged 21 feet in di-
ameter and for the Hawk Bilt, 11 feet. By this date, each area had a heavy stand of seed-
ling tall fescue from seed in the hay bales. Generally, few weed seedlings were observed.
By fall, the grass will probably completely fill in the bale areas. All of the fields were
making excellent recovery, and the tall fescue was vigorous despite the heavy winter
trampling by the cattle.

Southern Branch

Grazing of the two winter pastures of Ky. 31 tall fescue at the Southern Branch near
Ripley began Nov. 15, 1972, with each pasture stocked at the same rate with similar
herds. The hay in winter pasture 1 had been baled with an AC Rotobaler. It averaged
60 bales per acre of unusually large tight bales, averaging 69 Ib. Pasture 2 had been
baled with the Econ Fodder Roller, a machine which makes an untied bale similar to the
Hawk Bilt roll bales, but smaller in size. There was an average of 14 bales per acre,
averaging 185 Ib., similar in density to the Hawk Bilt bales.

The cattle utilized bales and regrowth at the same time on both pastures with no ob-
vious preference. Utilization of the bales also was satisfactory in both pastures.

Winter Losses

Three of the lots in pasture 2 were sampled for refused forage—2-a, 2-b, and 2~d.
The average amount, based on gathering up all of the uneaten hay around several bales
in each lot, was 8 Ib. of dry matter, or 10.2%, ranging from 6.2 to 14.7%. In 2-a and 2-b,
the uneaten regrowth based on harvesting sample areas of all of the regrowth remaining
on the soil surface averaged 17.1%, ranging from 8.8 to 27.6%. One field in pasture 1 was
sampled in 1972-73 (1-c) and the percent uneaten hay was 4,2%. During the previous
winter period (1971-72), all lots were sampled during the winter at the time the cattle
were removed from each lot. The average amount of dry material remaining per AC round
bale was 1,2 Ib. With an average bale dry weight of 53,2 Ib., the ascertainable loss was
2,1%. Some deterioration of the outer surface of the bales also occurs but this is difficult
to determine. Losses can be kept reasonably low if good management is followed and if
unusually wet weather doesn't occur. It appears that losses are greater in wet periods,
probably resulting from the forage being trampled into the soil.
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Results

Winter grazing on all three pastures was from Nov. 15, 1972, to March 19, 1973.
The results from the three winter pastures for the winter of 1972-73 are summarized in
Tables 1 and 2. Satisfactory condition of the pregnant cows was maintained throughout
the winter. The changes in weight and condition grade of the cows are similar to previ-
ous years. Good calf birth weights and calving percentages were obtained. All cows are
pregnancy checked in the fall and open cows are usually removed from the test herd.

The average yield and quality of the field-stored hay and the late summer-fall re-
growtli are shown, and are generally similar to previous years. The Southern Branch
experienced a dry period from late July to mid-September which reduced fall regrowth.

The number of cow days per acre for the three winter pastures was similar. In
general, the results obtained from using small round bales (Table la), untied medium
size round bales (Table Ib), or a combination of large round bales and stacks (Table Ic)
were similar in animal response and carrying capacity. All provided satisfactory methods
of wintering pregnant beef cows under southern Ohio conditions.

The pastures were sampled periodically during 1972-73 for quality and percent dry
matter (Table 2) . The percentages of crude protein for all sampling dates are adequate
for pregnant beef cows, with similar averages for the hay from all three pastures. The
percent protein of the regrowth at EORDC (Table 2c) was slightly lower than for the two
Southern Branch pastures, but still adequate nutritionally for the cows.

The digestibility (dry matter disappearance) of the hay and regrowth was measured
for each lot of winter pasture 1 (Table 2a). The digestibility of the hay remained gener-
ally stable all winter. The fall regrowth, on the other hand, declined sharply in late
winter in digestibility (Tables 2a and 2c) . It may be advisable to consider utilizing the
fall regrowth by late January and save the hay for late winter and early spring. This
needs to be studied.

Corrtparison jof JEguipment

In Table 3, comparative information is given on several kinds of hay equipment un-
der study at the OARDC . All of these have been used for varying amounts of time. All
will make a hay package which retains the quality of the hay satisfactorily. Capacities
are given in acres per hour and costs per ton. These figures are based on data gathered
at OARDC and several branches.

All of these machines are being sold in Ohio and have been purchased by Ohio pro-
ducers , except for the Econ Fodder Roller. Other equipment is commercially available
and is reported to also handle and store hay in a satisfactory manner. The information
presented in this report is for educational purposes only, and no discrimination or en-
dorsement is implied.

Table 3 shows that the cost per ton on a 100-ton annual basis is similar for the Hawk
Bilt, Vermeer 605, and Hesston StakHand 10. The larger capacity Hesston StakHand 30
requires 200 tons annually to be competitive in per ton cost.
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TABLE 1.—Results of Wintering Beef Cow Herds on Tall Fescue Winter Pasture,
Southern Branch and EORDC, Winter 1972-73.

Location:
Winter pasture no.
Acres
No. of cows

a.
Southern Branch

1.
17.8
25

b.
Southern Branch

2.
14,0
20

c.
EORDC
3.

40.6
60

Breed:
Cows Angus 12

Charolais 13
Bull Angus

Av. Weight and Condition* of Cows:

Angus 11
Charolais 9

Charolais

Oct. 1972f
Jan. 1973
Apr. 1973*

Wt., Lb.
935
1067
981

Condition
3.4
3.5
2.9

Wt., Lb.
968

1152
984

Condition
3.2
3.1
2.8

Wt., 1
1069
me
1005

Angus* Charolais, and
Angus x Charolais

Charolais

Condition
3.4

Condition score: 5-fat, 4-very good, 3-good, 2-fair, 1-poor.
%Fter weaning.
*After calving.
**Different grader than for previous two dates at EORDC,

Av. calving date 2-29
Av. calf birth wt. 68
Calving percent 96

Field-stored Hay;

Equipment used AC Rotobaler
Kind of package Round bales
Av. field weight, Ib. 69
Av. yield per acre

(12% moisture) 1.9
Av. percent crude

protein 9.5
Av. percent dry matter 80.0
Percent waste"™" 4.2

4»*1»

Based on sampling hay remaining

Fall Regrowth:

3-12
86
100

Econ Fodder Roller
Untied bales

185

1.8

9.7
83.6
10.2

after cattle removed.

Yield per acre ^
(hay equlv.) 1.2¥¥

Av. percent crude
protein 13.4

Av, percent dry matter 23.5
±4-

"Dry fall reduced regrowth.

Total Tons per Acre
(hay e q u l v . ) 3 . 1

Lb. D.M. available
dally/1Q0# live wt. 2.9

Winter Grazing Period:
11-15-72/3-19-73

Cow days per acre
Acres per cow

174
0.87

1.6'

14.0
36.4

3.4

2.9

11-15-72/3-19-73

177
0.85

3.0
3.4'**

3-17
91
93

Large round bales
and stacks

1.4

9.4
76.3

2.8

11.6
40.7

4.2

4.3

11-15-72/3-19-73

183
0.83

Based on 151 day wintering period, Nov. 15-Apr1l 15.
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TABLE 2.—Percent Dry Matter, Percent Crude Protein*, and Digestibility (DMD)f
of Winter Pasture at Southern Branch and EORDC, Winter 1972-73.

Hay
Date Percent Percent Crude

Fields Sampled D.M. Protein DMD

All

1-d
1-e
1-a
1-b
1-c

All

2-a
2-b
2-c
2-e
2-f
2-d

All

G-6
G-5
G-4
6-3
6-2
6-1

6-30-72

11-13-72
12-11-72
1- 2-73
1-29-73
2-21-73

Winter Av.

6-28-72 and
8- 3-72

11-13-72
11-13-72
12-26-72
1-29-73
2- 7-73
2- 7-73

Winter Av.

6-29-72 and
7- 7-72

11-15-72
12- 1-72
12-13-72
1- 3-73A
2- 6-73*
2-27-73

Winter Av.

a.

83.1

90.7
77.1
78.4
74.8
78.9
80.0

b.

84.8

90.0
89.3

-
mm

76.4
78.9

83.6

c.

iM
77.4
75.6
63.5
85.0
72.2
84.2

76.3

Winter pasture 1 , Southern

8.1 50.6

8.8 53.1
8.7 33.4
10.4 43.5
10.3 52.4
9.5 49.2
9.5 46.3

Winter pasture 2, Southern

9.1

9.2
12.2

«

7.8
8.4
10.8

9.7

Winter pasture 3, EORDC

8.9

9.5
9.0
9.9
9.0
10.1
8.8

9.4

Regrowth
Percent Percent Crude
D.M. Protein DMD

Branch
_

27.2
18.3
26.5
20.4
25.1
23.5

Branch

-

30.6
27.9
-

-44.4
42.6

36.4

-

22.6
19.1
19.6
43.9
19.8
34.8

26.6

_

15.9
13.5
11.6
14.3
11.9
13.4

-

14.8
16.6

-
-12.0
12.4

14.0

«.

11.4
12.2
11.3
10.4
12.4
12.0

11.6

_
61.0
50.5
52.6
49.9
47.1
52.2

—

-

-
._

-

-

•m

48.2
48.5
41.7
40.5
33.2
32.1

40.7

*Protein determined by Kjeldahl method.
fDry matter digestibility (dry matter disappearance, Tilley-Terry in vitro method).

^Sampled in the rain.
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Summary

Three beef cow herds were wintered satisfactorily on tall fescue utilized as field-
stored hay and fall regrowth. No supplemental feeding was done, except for providing
minerals, Small round bales, untied medium and large bales, large tied bales, and
small stacks all proved satisfactory as methods of feeding hay in the field. The quality of
the hay in both bales and stacks remained satisfactory throughout the winter. In most in-
stances the field-stored hay packages were widely scattered and muddy conditions were
avoided. In one instance where the cattle were concentrated for a period of time to utilize
four stacks placed close together, the adjacent area became very muddy. It was not pos-
sible during the winter of 1972-73 to move any of the hay because of the wet soil condi-
tions prevailing all winter.

Cattlemen considering concentrating the stacks or bales in a small area will need to
consider having a concrete or stone feeding area to avoid the muddy conditions which
likely will occur at least sometime during the feeding period. Concentrating the cattle
will also require manure disposal. If the producer plans on moving the hay during the
winter, he needs to consider placing at least a portion of the stacks or bales near an all-
weather road for the wet periods when fields are too soft for equipment. It appears that
the larger packages, especially the larger stacks, should be fed so that access to the hay
is controlled, such as by using an electric fence, racks, feeding in a bunk, or limiting
the number of stacks available at any time.
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ECONOMIC CONSIDERATIONS FOR THE
BEEF COW-CALF ENTERPRISE

E. T. Shaudys
Department of Agricultural Economics

and Rural Sociology

Beef producers in the U.S. have increased production of consumable beef more than
50 percent since 1960, Yet consumer buying power and eating preferences Indicate even
greater demands for beef than is being produced. The continued increase in demand for
beef is expected to extend at least to 1980 and provides a challenge to the industry. The
increase achieved during the decade of the I980!s resulted from changing to high energy
rations—shortening the required finishing time, from a severe culling of the national
dairy herd, and finishing rather than vealing dairy offspring. Imports of beef are often
cited as an easy solution. Projections indicate that demand in the industrialized nations
of the world will increase faster than world beef production. Thus, having already used
most of the easy means of increasing consumable beef, other alternatives must be found.

Production of the additional beef needed to satisfy can result from more beef
cows and by increasing the production of existing herds. This will require increasing
calving percentage (twin calving), reducing death losses, finishing in a shorter period
of time and at heavier weights. However, even with improvements, the major
source of increased production must be more beef cows.

In the past, beef cows have been used to convert resources not needed by more prof-
itable enterprises to a salable product. The beef cow herd on many farms was used as a
supplemental or sideline enterprise. The anticipated higher demand and prices for calves
can provide needed inducement to expand beef cow numbers by competing resources
away from other production activities.

An important question is-—where can the expansion of the needed beef cows best be
accomplished? One major expansion possibility is the rolling hay and pasture producing
areas such as found in southeastern Ohio. The application of production and management
technology for transforming hay and pasture growth into a beef calf is an important com-
ponent of this production.

Problems of controlling large contiguous land areas, of acquiring the huge amounts
of capital required, and the institutional patterns of small independent operations indi-
cate that much feeder calf production expansion will occur with relatively small ht^rds
of 50 to 150 cows. Nationally, at present, half of the beef calves are produced from herds
of less than 50 cows. Many of these producers are, can, and will combine a profitable
beef cow-calf enterprise with other agricultural enterprises, with off-farm employment,
and with semi-retirement activities. The beef cow herd is a natural fit and provides a
complementary relationship for this type of operator. He, in turn, can do ayeoman fs
job of producing good calves in competition with the full-time beef calf producer.

Based on economic research studies of beef calf and forage production opportunities,
the following generalized conclusions were formed:
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1. Efficient management of forage production and harvest is essential. An important
guiding principle is to efficiently convert all of the hay and pasture growth into a calf.
If left to nature» forage production and beef nutritional needs do not coincide. The uti-
lization must be managed. It was found that a surplus of forage growth of more than 6
weeks1 grazing needs can be economically harvested and stored. The storing of excess
forage can be used to economically relieve pressure on pasture during summer periods
of less vigorous growth. Equipment and labor costs for this operation must be minimized.
Round or square bales were found desirable» with the forage stacked in the field and pro-
tected by temporary fence.

2. The inclusion of a legume in the summer forage grazing mixture increased the
grazing days and reduced cost.

3. Growth capabilities and current high calf prices favored British-breed cows
crossbred to exotic, large-breed sires. The small cow maintenance requirement and
associated calf prices netted high incomes per acre. Alternatives considered were:
straightbred British cows bred to British sires; British cows crossed with exotic, large-
breed sires; and dairy cows crossed with exotic, large-breed sires.

4. The handling of the beef cow herd can be satisfactorily accomplished with 5 to 10
hours per cow annually. With an all-season grazing system» the cow does most of the
harvesting. Hay is stored in the field and manure handling is minimized,

5. Cows were provided needed summer feed nutrients for 7 to 10 cents per day for
a 200-day grazing period. Winter feeds in the form of unharvested second growth meadow
and round-baled first growth dropped in the field were provided at a cost of 17 cents per
day.

6. The purpose of maintaining a beef cow is to produce a calf—a good calf. Thus,
low-cost cow maintenance was desirable. Often weight loss of the cows during the
winter feeding period can be replenished with lush spring grazing at low cost. The
maintenance of more cows rather than fewer large-breed or over-maintained cows was
found profitable.

7. Fertility requirements were found to be lower than anticipated. Dispersed graz-
ing and winter field feeding of the cow herd resulted in low fertility removal and losses.
Essentially, only the nutrients embodied in the calf are removed from the farmland,

Philosophically, the cow-calf enterprise for southeastern Ohio is a means of convert-
ing hay and pasture to a marketable commodity—a beef calf. The improvement of hay
and pasture with high yielding species such as a fertilized fescue-legume mixture was
profitable. The all-season beef calf-forage conversion program requires a minimum of
labor, fertility nutrient maintenance, no buildings, and modest increases in fence in-
vestments .
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