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ROLLED vs. UNROLLED SORGHUM SILAGE AND SORGHUM GRAIN
vs. SHELLED CORN FOR FINISHING YEARLING STEERS
H. ¥. Newland, E. ¥. Klosterman, and R. R. Johnson
Department of Animal Science
and C. K. Smith
Department of Veterinary Science
Because of the widespread damage to the corn crop by the redwinged blackbird in northwest Ohio, considerable acreage of birdresistant grain sorghum has been planted. The question arises as to
the feeding value of the sorghum crop for livestock. Several stations
in the southwestern United States have compared sorghum silage with
corn silage. In most cases, those trials involved the use of the
forage type sorghum rather than grain sorghum varieties. These same
stations also compared the feeding value of sorghum grain or milo with
shelled corn.
The purpose of this experiment was to study some of the feeding
qualities of bird-resistant grain sorghum for cattle. Another objective was to study the effectiveness of preconditioning on yearling
steers.
PROCEDURE
The cattle for this trial were 73 native yearling Hereford steers
purchased from a farm in southeast Ohio where they had been pastured
during the summer of 196?*
Preconditioning: The effect of certain vaccinations previous to
shipment for the control of shipping fever was studied. Three weeks
previous to shipment, the steers were individually identified and
given the following treatments:
1/3 of the animals were given a vaccine
1/3 were injected with a placebo or blank
1/3 were left as controls.
At shipping time, the same treatments were repeated. The vaccination was a mixed vaccine containing a killed preparation of Parainfluenza-3 virus and Pasteurella bacterins (Bar-3, Elanco). At the start
of the feeding trial, equal numbers of the pre-treated groups were
uniformly distributed into each nutrition lot. Blood samples were
taken at each vaccination and for 3 consecutive weeks after shipment
to the Northwestern Branch of OARDC, Hoytville.
Feeding Trial: The 73 yearling steers were uniformly divided
into six lots according to weight and pre-treatment and placed on the
following nutritional comparisons:
November 28, 1967:
Lot No.
1

Treatment
Full fed unrolled sorghum silage, protein
supplement.
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2

Pull fed rolled sorghum silage, protein
supplement *

3

Pull fed unrolled sorghum silage , 0.5% of
the body weight daily of ground sorghum
grain, protein supplement*

1|

Pull fed rolled sorghum silage, 0*5% of
the body weight daily of ground sorghum
grain, protein supplement*

5

Pull fed ground sorghum grain, hay limited,
protein supplement *

6

Pull fed ground shelled corn, hay limited,
protein supplement .

Sorghum silage was made from bird-resistant grain sorghum (AXS6lL(.) in late October, at which time the grain was fully matured* The
sorghum had been frosted but the leaves were comparatively green*
An attempt was made during the harvesting of the sorghum to
produce two distinct degrees of fineness* One was the regular chop
with the regular setting on the forage harvester and the other was an
attempt to set the forage harvester so that most of the kernels of the
grain sorghum were cracked or crushed* While the fine setting produced
a finer chop on the sorghum, practically none of the kernels were
cracked or crushed. However, these two different silages were stored
in different silos. To accomplish the crushing of the kernels on the
fine chop, the silage was run through a roller mill daily previous to
feeding. This resulted in 50% or more of the kernels being crushed
or cracked* At filling time, 10 lb» of urea and 10 Ib* of limestone
were added per ton of each silage*
The dry matter content during the feeding period averaged l|-2*3%
for the coarse silage and ij.1.1% for the fine silage.
The protein supplement used in all treatments was 61^% and contained the following ingredients: soybean meal, 71*6%; urea (feed
grade, l|-5% N), 11*2%; dehydrated alfalfa meal, 6*0%; dicalcium phosphate, 5*6%; trace mineralized salt, 5*6%; plus vitamins A and D.
At the end of 8I|» days, Lots 1 and 2 receiving silage and supplement only were removed from the experiment and finished out on hay
and grain. This was necessary because the performance of these cattle
was comparatively poor and it was evident that there would be insufficient silage to complete all four silage lots to market weight*
At the end of the feeding trial for Lots 3* k-> 5> a^d 6, the
animals were trucked to Sandusky and slaughtered the following morning
After a l|.8-hour chill, the carcasses were evaluated for the usual
factors *
The data were analyzed by the least squares method*
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RESULTS
Preconditioning: The effect of vaccination previous to shipment
on the subsequent feedlot performance is shown in Tables 2 and 3» It
should be pointed out that no sickness occurred in any of the cattle,
regardless of pretreatraent * Although the data in Tables 2 and 3
appear to indicate a slight advantage of the pretreated groups over
the controls, statistical analyses showed that there was no significant
difference between the groups.
Sorghum Silage — Rolled vs . Unrolled: Detailed results of the
performance of steers on sorghum silage with two levels of concentrates
and the effect of rolled vs * unrolled silage are given in Tables 1 and
2. After 8i| days on experiment, it was apparent that there would be
insufficient silage to finish Lots 1 through 1+ to market weight*
Therefore, Lots 1 and 2 were terminated at this time and Lots 3 a^d 1|
were continued. Steers on sorghum silage without additional concentrates except protein gained only 1*69 lb. daily* Adding sorghum
grain at Q+%% significantly increased gains to 2.28 lb. or 29%
(Table 2).
The results of this trial indicate that cracking or crushing the
kernels in sorghum silage improved the feeding value or utilization.
The pooled results of unrolled silage (Lots 1 and 3) vs * rolled silage
(Lots 2 and 1+) are shown in Table 2. Rolling significantly (P<.01)
increased gains from 1*73 to 2. 2l\. lb* daily or 29%. Increased performance from rolling was also apparent in cattle fed to market weight
(Lot 3 vs * Lot I|, Table l). Apparently some of the improvement in
performance of the cattle on rolled silage was due to increased feed
intake as evidenced in Tables 1 and 2.
Peed efficiency was markedly improved by rolling the silage previous to feeding* This effect was more pronounced for the cattle on
silage alone compared to those receiving additional concentrates
(Table l). The combined results showed that rolling reduced the feed
required per unit of gain by li|$ (Table 2).
Rolling did not significantly affect the various carcass evaluation factors studied other than rib-eye area. This was probably due
to the heavier carcass weights of the cattle fed rolled silage compared
to the unrolled.
Sorghum Grain vs* Shelled Corn: Table 3 presents the performance
of cattle full fed sorghum grain compared to shelled corn. During the
175 days on feed, the cattle receiving shelled corn gained considerably
faster, 2.35 lb. daily, compared to those on sorghum grain, 2.09 lb.
Apparently there was too much variation within each lot for these
differences to be significantly different. Although the cattle on
sorghum grain consumed more total Q^fo dry matter feed daily, their
daily gains were less, resulting in considerably less feed efficiency.
There were no significant differences in the various carcass
traits studied between the cattle fed sorghum grain and those consuming
shelled corn*

Pal at ability: It is apparent from the data presented in the
tables that bird-resistant grain sorghum, whether fed as sorghum
silage or as sorghum grain, is a palatable feed for cattle* Cattle
on a full feed of sorghum silage consumed 2.7 to 3.0 lb. of Q%% dry
matter daily per 100 Ib. of body weight and those on sorghum grain
consumed 3-1 lb. These levels of intake are within the normal range
for cattle of this age and weight*
Table 1* Yearling steers full fed unrolled vs* rolled sorghum silage
and two levels of concentrates.
0 .0%
Level of concentrate I/
0.!5%
Silage preparation
Unrolled Rolled
Unrolled Rolled
1
4
2
3
Lot No.
No. yearling steers
No. days on feed
Av. initial Wt., Ib.
Av. final wt. , Ib.
Av. daily gain, Ib.
Av. daily ration. Ib.:
Sorghum silage 11
Sorghum grain
64% protein
T.M. Salt
Minerals
Total (85% D.M.)
Feed/100 Ib. gain (85% D.M.)
Percent decrease

12
84
674
800
1.50

40.0

—.50
.04
.08
20.52
1368

12
84
670
840
2.03*
41.5

—.50
.05
.03
21.38
1058
23%

12
126
672
914
1.89

36.5
4.06
.50
.02
.07
22.75
1183

12
126
674
958
2.20*
40.5
4.17
.50
.02
.03
24.31
1080
9%

Daily feed intake per
100 Ib. body Wt. (85% D.M.)
Carcass evaluation:
Marbling score 3/
Carcass grade 4/
Fat thickness, Tn.
Rib-eye area, Sq. in.
Dressing percent
Kidney, heart, pelvic fat, %
Cutability, % S/

2.7

2.8

2.9

3.49
9.62
.22
9-. 75
56.6
1.75
53.3

3.0
3.34
9.74
.28
11.32**
57.6
1.70
53.8

* Significantly greater (P<*Q5)
** Significantly greater (P<.01)
I/ Level of concentrates - % of body weight daily in total concentrates .
2/ Av, silage dry matter; coarse chop, 42,3%; fine chop, Hl.1%J/ 2, practically devoid; 3, traces; H slight.
U/ Carcass grade: 7, Standard; 10 Good; 13 Choice.
ji/ Cutability: Estimation of percent boneless, trimmed round,
rib, loin and chuck. (U.S.D.A. formula).

Response to Vaccination: The averages of the antibody titers of
"the sera of the vaccinated and control steers are presented in Table !(..
Both groups of animals had prevaccination antibody titers of sufficient
magnitude to indicate that they had been exposed to the agents of the
shipping fever complex. By all standards, this level of exposure
would convey a solid immunity against the re-occurrence of this disease.
The vaccination prior to and at the time of shipment resulted in a
significant secondary production of antibodies. However, because of
the previous exposure, this was not significant in protecting the
animals against the shipping fever complex. It may be concluded that
animals which have been preweaned for a period of 3 to 5 months would
not be in danger of suffering from the shipping fever complex,
Table 2, Effect of rollings level of concentrates* and pretreatment on
steers full-fed sorghum silage. (84 Days)
Finess of silage I/
Level of Concentrates 27
UnrolledRolled

0.
(lots 1£3) (lots 2&4)
672
673
864
821

Av. initial Wt., Ib.
Av . final wt . 5 Ib «
Av. daily gain, Ib.
Total
Pretreatment : 3 /
Bar-3 (lots 1,2,354)
Placebo (lots 1,2,3,4)
Control (lots 1,2,3,4)

1.73

Av. daily feed intake, Ib. 21.36
(85% D.M.)
Feed/100 Ib. gain
1276
(85% D.M. basis)
Percent decrease

2.24**

1.69
0

2.28**

AO

1 * £tw RV
22.79

0.5%

(lots lg2)Qots 3&4)
672
673
820
864

Tk
.L 1 •GO »-.•. —' •.»".*--.-.

20.95

23.20

1069
14%

** Significantly greater (P<.01)
I/ At least 50% of the sorghum kernels were cracked in the rolled
silage; few, if any, in the unrolled.
21 % of body weight daily in total concentrates
3/ Pretreatment (vaccination) groups were uniformily balanced among
all four lots. For treatments see experimental procedure.

Table 3. Shelled corn vs. sorghum grain fed to yearling steers.
Nov. 28, 1967 to May 21, 1968
Shelled
Sorghum
Treatment
Corn
Grain
5
Lot No.
6
No. yearling steers
No. days on feed
Av. initial wt., Ib.
Av. final wt. , Ib.
Av. daily gain, Ib.
Total
Pretreatment :

12
175
679

13
175
672

1089

1038

2.35
o on
o 90

RAT**— 3 Clni"c: &* P f\ ^
PI ~ h
(1 ±
^ F fi>
C*r\T\*t"r*r}
1
(
T
ri*f*cj
fi^
v^wii \»j»\JJL \ JLW U O
w*% v»P v>/

2 • HQ
vw

Av . daily ration , Ib . :
Mixed hay
Ground shelled corn
Ground sorghum grain
64% protein
T.M. Salt
Mineral
Total (85%

2.09

7.98
15.24

— .47
.02
.03
23,74

D.M.)

n
* i »GS3 •____.....

7.23

—
18.71
.46
.02
.02
26.44

1260
Feed/100 Ib. gain (85% D.M.)
1010
Daily feed intake per
3.1
2.7
100 Ib. body wt. (85% D.M.) Ib.
Carcass evaluation:
4.3
4.0
Marbling score I/
10.7
10.6
Carcass grade 27
.46
.70
Fat thickness, in.
10.9
10.9
Rib-eye area, sq. in.
59.3
60.4
Dressing percent
2.8
2.8
Kidney, heart, pelvic fat, %
I/ Marbling score: 2, practically devoid; 3, traces; 4, slight,
?/ Carcass grade: 7, standard; 10, good; 13, choice.

Table I).. Antibody titer of vaccinated and control steers.
Treatment
Tii

Vaccinated

Control

Prevaccination
At shipment

5,800
18,000

2,200

1 wk. post-ship
2 wk. post-ship

19,000
12,000

1,600
1,^00

3 wk. post-ship

2^,000

1,300
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NET ENERGY OP CORN OR BIRD-RESISTANT GRAIN
SORGHUM FOR FATTENING STEERS WHEN FED AS GRAIN OR SILAGE
Earle W« Klosterman, Danny G. Fox, and Ronald R. Johnson
Department of Animal Science
The increase in the blackbird population has created a major
threat to corn production in certain areas of Ohio, particularly near
Lake Erie* The birds eat the immature grain, causing damage ranging
up to total destruction of the crop. Bird-resistant sorghums have
been developed in the southeastern United States for use in areas
where birds are a perennial problem* They have been introduced into
Ohio to replace corn in areas where bird damage is high. As many
farmer cattle feeders are located in these areas, the need has developed
to determine the feeding value of bird-resistant grain sorghum in
relation to corn for fattening cattle.
Net energy is the most accurate measure of the energy value of a
feed* For fattening cattle, it measures the amount of energy left for
growth and fattening after the energy lost through the feces, urine,
combustible gases, and heat increment are" subtracted from the gross
energy in the feed consumed.
A method of estimating the net energy values of feeds for cattle
has been developed by Lofgreen at the California Agricultural Experiment Station* A randomly selected group of cattle representative of
those fed each ration is slaughtered at the beginning and end of the
experiment* The carcasses are weighed underwater to determine their
specific gravity. From this information, the Initial and final body
composition of the cattle are calculated. By knowing the pounds of
fat and protein gain, the amount of energy stored from the measured
amount of feed consumed during the experiment can be determined. A
constant Is used to estimate the amount of energy expended for maintenance. This method was used in this experiment to estimate the
feeding value of corn and grain sorghum fed as grain or silage to
steers.
This experiment was conducted at Wooster. A steel silo was filled
with finely chopped corn silage made from well-eared, well-matured,
whole plant corn. A concrete stave silo was filled with finely chopped
grain sorghum silage made from mature, whole plant, Arkansas 6114. birdresistant grain sorghum. The grains used were finely ground no. 2
shelled corn and Arkansas 6ll|_ grain sorghum grain. The protein supplement contained soybean meal, 71*6%; !t28ln feed grade urea (\\%% N),
11.2$; dehydrated alfalfa meal, 6$; dicalcium phosphate, 5»6^; trace
mineralized salt, 5*6$; 20,000 IU of vitamin A per lb.; and 7,500 IU
of vitamin D per Ib.
Choice grade Hereford steer calves were purchased from a ranch in
northern Texas and shipped to Ohio in early October. They were observed
for 6 weeks for sickness and were fed mixed hay free choice from the
time of arrival. On November 21, the steers were divided into ten
weight groups of eight steers each. One steer was randomly selected
from each weight group to form each lot, thus resulting in eight lots
of cattle approximately equal in weight.

All steers were implanted In the ear with 30 mg. of stilbestrol
and the experiment was then started. At this time, three randomly
selected steers were slaughtered to determine initial body compositionEach ration was fed to two lots of cattle and all lots received l ^ l b .
per head daily of the 6ofo protein supplement* The steers fed grain
rations received l± Ib. per head daily of mixed hay.
Pour weeks prior to the termination of the experiment, the cattle
in each lot were divided into four weight groups. One steer was
randomly selected from each weight group to be slaughtered for determination of final body composition* One steer was slaughtered from
each lot for ij. successive weeks. As the representative steers were
removed for slaughter, the other cattle in their weight group were
weighed and removed from the experiment. Empty body weights and
energy gain of all the cattle were determined, using percentages obtained from the groups slaughtered.
The results of this experiment '(Tables 1, 2, and 3) are in agreement with comparisons made between corn and grain sorghum at other
universities* Most have found grain sorghums to be somewhat lower in
TABLE 1.--Performance of Steers Fed Corn Silage, Sorghum Silage, Ground
Shelled Corn or Ground Sorghum Grain*
Ration
No.
Av.
AT.
Av.

steers
wt., Nov. 21, Ib.
final wt.
daily gain

Days "fed.

Av. daily ration, Ib.
Corn Silage
Sorghum Silage
Ground shelled corn
Ground sorghum grain
Mixed hay
Protein supplement
Av. ration dry matter
Feed per cwt. gain, Ib.
Corn silage
Sorghum silage
Ground shelled corn
Ground sorghum grain
Mixed hay
Protein supplement
Ration dry matter

Corn
Silage
20
503
88U
2.20
172

Sorghum
Silage

20
503
777
1.60
172

Shelled
Corn
20

Sorghum
Grain
20

515

512

2.Mi
172

1.95
172

933

35.0
32.9
13.9
luO
1.0
13.1

1.0

1.0

15.1

16.7
U.O
1.0
19.2

1567
2062
572

kh
590
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62

158
liO
673

863
20)i
50
985

TABLE 2,--Composition of Gains of Steers Fed Corn Silage, Sorghum Silage,
Shelled Corn or Sorghum Grain Rations.
Ration

Corn
Silage

Sorghum
Silage

Shelled
Corn

Sorghum
Grain

353
89
6h

24*5
U2
k7

U03
127
69

318
92
57

Composition of gain:
Fat, %
Protein, %

25.0
18.2

17.0
18.8

31.5
17.2

28.7
17.7

Energy gain, Meal.
Protein gain, Ib./day

5U0.2
0.37

297.3
0.27

718.5
O.hl

535.U

Av. empty wt. gain, Ib.
Fat gain, Ib.
Protein gain, Ib.

0.33

TABIE 3.-- Net Energy Value of Corn Silage, Sorghu-n Silage, Shelled Corn
or Sorghum Grain Rations When Fed to Fattening Steers.
Ration
Av. of initial and final
empty wts., Ib.

Sorghum
Silage

Shelled
Corn

Sorghun
Grain

618

565

65h

608

Corn
Silage

Av. metabolic wt., W?*7^
kg
Energy required for
maintenance, Mcal/day(M)*

68.5

6!i.O

70.9

67.7

5.136

U.801

5.317

5.076

Energy gain, Meal/day (P)

3.150

1.731

h.195

3.122

Total net energy, Meal/day
(M+P)

S.2°6

6.532

9.r12

8.198

Dry matter intake, Ib./day

13.1

15.1

16. h

19.2

Net energy, Meal/100 Ib.
dry matter

63.3

U3.6

58.1

U2.9

Net energy of ration as
fed, Meal/100 Ib.

22.2

19.3

50.7

37.8

Energy requirement for maintenance estimated to be

feeding value than corn for finishing beef cattle. Some have suggested
that the utilization of bird-resistant grain sorghums by steers is
below that of other grain sorghums,
The steers fed corn silage or corn grain rations gained faster,
required less feed for 100 Ib. of gain, and stored more energy per day
than those fed grain sorghum silage or grain rations. Corn rations
had a higher net energy value per pound of dry matter than grain
sorghum rations* Corn silage had a higher feeding value in relation
to shelled corn than sorghum silage did in relation to sorghum grain*
These results emphasize the high feeding value of corn silage, particularly when considering the pounds of beef which can be produced
per acre*
A digestion trial was conducted to compare the digestibilities
of corn silage, mature sorghum silage, and immature sorghum silage
(Table 1|)« These silages were fed to yearling Hereford steers weighing approximately 900 Ib. Whole grains were separated from feed and
feces samples of the grain sorghum silages to determine the amount of
the grain which was passing through the cattle undigested.
It appears that immature sorghum silage Is intermediate between
corn and mature sorghum silages in digestibility of dry matter,
cellulose, and protein. Corn silage was significantly more digestible
than mature sorghum silage » The steers fed immature grain sorghum
silage digested 22% more of the grain dry matter and 16% more of the
stover dry matter than those fed mature sorghum silage*
This information indicates that grain sorghum silage made at the
immature stage is more digestible than sorghum ensiled at the mature
stage* However, the pounds of beef which can be produced per acre of
grain sorghum may be greatest when sorghum is ensiled at a more mature
stage. The dry matter yield increases as the sorghum becomes more
mature. Most of this higher yield results from an increase in the
size and weight of the grains as the plant matures. Although the
mature grains were less digestible, the amount of grain dry matter
digested from l£0 lb. of sorghum silage was highest for the steers
fed mature sorghum silage.
TABIE iu —Digestibility of Corn, Mature Sorghum and Immature Sorghum Silage
Silage
Apparent digestibility, %
Dry matter
Cellulose
Rrotein
Grain dry matter %
Stover dry matter, %

Corn

Mature
Sorghura

66.0
U8.9
50.7

51.0
39.8
27.2

57.8
V7.8
kO.9

71.8
26.1

9iul

Immature
Sorghum

HIGH MOISTURE BIRD-RESISTANT SORGHUM GRAIN vs.
HIGH MOISTURE SHELLED CORN AND A COMPARISON
OP ROLLED vs, WHOLE SORGHUM AND CORN FOR
FINISHING STEER CALVES
H. ¥« Newland, E* W. Klosterman, and R, R« Johnson
Department of Animal Science
C. K. Smith and J. E* Jones
Department of Veterinary Science
Results of experiments at the Northwestern Branch and at Wooster
last year showed that bird-resistant grain sorghum, fed either as
silage or as grain, was less valuable than corn for finishing cattle.
In these trials, dry grains were used in the comparisons of sorghum
grain with shelled corn. Therefore, the objective of the trial
reported here was to compare high moisture bird-resistant sorghum
grain with high moisture shelled corn* when fed either rolled or
unrolled*
'EXPERIMENTAL PROCEDURE
Bird-resistant grain sorghum (AKS-6lij.) and corn, grown at the
Northwestern Branch of the Research Center, were harvested when the
grain dry matter had reached about JOfo dry matter* Each grain was
stored in a conventional concrete stave silo* Full stalk corn silage
was harvested In September at about 35$> dry matter and stored in a
conventional concrete stave silo, with an additional supply stored in
a ground pack covered with plastic.
The grains were fed either whole or rolled. Rolling was done by
a standard roller mill with rollers 12 inches wide, 9 inches in diameter, and containing 11 grooves per inch. Grain was rolled as it came
from the silo and previous to each feeding.
Choice steer calves were purchased at a graded feeder calf sale
in southeast Ohio on October l£, 1968.
After 1 week at the station,
the calves were individually weighed, eartagged, and given the various
vaccinations. On November 11, they were again individually weighed
and allotted into the treatment groups as uniformly as possible accordIng to weight and general appearance. All calves were implanted at
this time with 30 mg. of stilbestrol.
Between-Lot Treatments: The calves in all lots were full fed
corn silage and 1 Ib. per head dally of a 61).^ protein supplement containing half of the protein equivalent from urea. This amounted to
0.112 Ib. of urea intake daily per head. At the start of the experiment, the concentrates were fed at the rate of 1 Ib. per 100 Ib. body
weight daily in each lot. These levels were increased as the experiment
progressed in order to conserve the corn silage. A mineral mixture of
50 parts of trace mineralized salt and 50 parts of dicalclum phosphate
was fed free choice.
Pour of the lots were located inside a barn with natural veutilation and straw bedding. The other four lots were outside with a

windbreak along the west side. These lots had a concrete base and
were bedded with straw as needed.
The ration treatments were as follows (H.M.^high moisture):
Lot No .

1

Inside housing; H.M. sorghum grain, unrolled

2

Inside housing; H.KL sorghum grain, rolled

3

Inside housing; H.M. shelled corn, unrolled

I).

Inside housing; H.M, shelled corn, rolled

5

Same as lot 1, outside

6

Same as lot 2, outside

7

Same as lot 3, outside

8

Same as lot Ij., outside

Wi thin-Lot Tr e atme nt s : Two animals in each lot were given one of
the following treatments: CO, control or none; LV, live virus vaccine
containing PI3* IBR, and BVD (Restacine-3 > Diamond Laboratories); B~3*
a mixed vaccine containing a killed preparation of Parainfluenza-3
virus and Pasteurella bacterins (Bar~3* Blanco); RR, pour-on grub
control (Ruelene); TT, internal parasite medication (Thibenzole ) . The
vaccinations were given on October 21 or 6 days after the calves
arrived at the station. The remaining treatments were given at the
start of the feeding trial on November 11.
RESULTS
The effects of the various treatments on feedlot performance for
the first 126 days are shown in Table 1.
Up to this point in the experiment, it is evident that the cattle
receiving shelled corn (Lots 3* h-> 7> &nd 8) have outperformed those
receiving sorghum grain (lots 1, 2, £, and 6). This is true from the
standpoint of both daily gains and feed efficiency. These results are
in agreement with the trials at the Northwestern Branch and at Wooster
last year.
In general, rolling either high moisture sorghum grain or high
moisture shelled corn improved daily gains and feed efficiency. One
exception to this was Lot i| vs. Lot 3 for shelled corn.
The calves fed outside gained slightly faster and consumed more
feed than those fed inside but have not been any more efficient in
feed conversion.
The data will not be treated statistically until the completion
of the trial and final conclusions should not be made at this time.
Carcass data will also be available at the completion of the experiment,

Incidence of Disease Following Vaccination: The incidence of
disease and frequency of treatment of the 32 vaccinated animals and
their control group is presented in Table 3- A total of l£ cases of
clinical shipping fever was observed among the i|8 animals. Five cases
occurred among the control group 5 three cases in the group receiving
the live virus, and seven cases among the group vaccinated with the
killed preparation. The use of the vaccines at this time did not
decrease the incidence of shipping fever and, in the case of the group
receiving the killed vaccine, it tended to increase the number of
cases as well as the severity as judged by the number of treatments
required per animal.
It may be concluded that neither the live virus vaccine nor the
killed vaccine was effective in the prevention and alleviation of
shipping fever. The use of a single dose of the killed vaccine
appeared to sensitize the animals to a more severe form of the disease,
Table 2. Feedlot performance as affected by shipping fever
vaccinations, internal parasite medication, and grub control,!/
(Progress report - Nov. 11, 1968 to March 17, 1969)

No. steer calves

16

16

16

16

16

Av. initial Wt. , Ib.
(11/11/68)

537.4

545. 3

549.1

554 .6

554 .1

Av. final Wt. , Ib.
(3/17/69)

830.1

807. 8

823.5

843 .3

823 .6

Av, daily gain, Ib,

2,32

2.08

2.18

2,29

2,1H

I/

Daily feed intake and feed efficiency data are not available since these were within-lot treatments, e.g. two
animals in each lot receiving one of the above treatments,

2J

CC5 Control; LV, Live virus vaccine; B-3, Bar-3 vaccine;
RR, Ruelene; TT, Thibenzole.

Table 3*

The occurrence of shipping fever and the frequency
of treatment of the vaccinated and control steers.
CO

L?

B-3

Fo. with clinical disease

5

3

7

No. of treatments required

5

k

13
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CHEMICAL COMPOSITION AKD DIGESTIBILITY OP SILAGES MADE PROM BIRDRESISTANT GRAIN SORGHUMS AT DIFFERENT STAGES OF MATURITY
Ronald R. Johnson, Vidal deFaria, and K. E. McClure
Department of Animal Science
The problem of bird damage to the corn crop in Ohio has already
been pointed out in other papers in this summary as the reason for
the interest in bird-resistant grain sorghums as possible grain and
silage crops for cattle and sheep. Considerable experience with corn
silage over the past several years of research in this department have
shown that the digestibility and nutrient yield of corn harvested as
silage are maximum at somewhere between the dent and the glaze stage
of ear development. Similar studies on the effects of maturity on
the nutrient yield and digestibility of grain sorghum silages have not
been conducted, especially with the bird-resistant varieties.
The objectives of this experiment were to study:
1.

The effects of'maturity on the chemical composition of the
sorghum plant.

2.

The ability of this material to ensile properly,

3*

The digestibility of bird-resistant grain sorghum silages
made at different stages of maturity.

Lj_*

The effects of limestone treatment on the fermentation when
bird-resistant grain sorghums are ensiled.

All samples for this study were taken from a field of Arkansas
6ll|_ bird-resistant grain sorghum. It should be noted that the season
in which this sorghum was grown was a relatively dry summer and the
TABLE 1*—Effect of Maturity on Chemical Composition of BirdResistant Grain Sorghum Plants.

Stage

Harvest
Date
(196?)

% D.M.

Chemical Composition8Soluble
Protein
Cellulose
Carbohydrate

Head emergence

July 27

26

13.6

27.2

1
JL 7
[ «?
C-

Milk

Aug. 28

29

12.6

1^.3

15.9

MI Ik- do ugh

Sept. 7

10.1

20.0

10.9

Hard dough

Sept. 26

10.3

18.3

1^.2

Post-frost

Oct. 26

33
1^3
53

8.8

17.3

k.k

a

Dry matter basis.
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yield figures and possibly some of the chemical composition figures
may not be entirely typical* Nevertheless, the effects of maturity
are probably quite realistic.
Sorghum plants were harvested at five different stages of maturity
as shown in Table 1. These plants were used to conduct a detailed
plant analysis of the leaf, stem, and head ratio and the chemical
composition of each component as well as the whole plant. The maturities ranged from the head emergence stage to the stage taken al'tei
the first "killing frost.
Dry matter contents of the whole plants at these stages varied
from 26$ dry matter at the head emergence stage to 53$ dry matter at
the post-frost stage. Dry matter yields on the basis of the few
plants taken for that measurement were maximum at the hard-dough stage
or the mature stage just prior to the killing frost. Similar decreases
in yield have been noted with corn plants after the first killing
frost.
Table 1 also shows the percent of protein, cellulose, and soluble
carbohydrates in the plant tissue. Protein content of the sorghum
plant is generally higher than the protein content in corn plants.
This is demonstrated in this table in which the protein content varied
from 13.6 to 8.8$ on a dry matter basis. However, prior to the frost
stage, the lowest figure was 10%. This is somewhat higher than ordinarily obtained with corn plant material.
Percent cellulose decreased somewhat from the value at the head
emergence stage but, in the overall plant, remained reasonably constant after that point* Although one would expect the percent cellulose
to decrease on the basis of previous corn plant data, it is obvious
here that the percent cellulose in the leaves and stalks increased
quite markedly during the same time in which it was decreasing rapidly
in the heads.
Percent soluble carbohydrates in corn plant materials have been
closely related to the degree of fermentation which that material will
undergo in the silo. Table 1 shows that the percent soluble carbohydrates in the sorghum plant material decreased very rapidly with
maturity. Although it was highest at the head emergence stage (between
15 and 20$ of the dry matter), the percent soluble carbohydrates dropped
very rapidly as the material went into the dough stage where maximum
yields would be obtained. It was only about 11$ at the milk-dough
stage and less than 5$ at the hard-dough stage in the whole plant
material. Corn plant tissue, on the other hand, retains a relatively
high soluble carbohydrate content (15-20$ or higher) throughout the
stages of maturity ordinarily used for silage fermentation.
Table 2 shows the chemical composition of silages made at four
of the same five stages of maturity used for plant analysis. In each
case, silages were made with and without an 0.5$ treatment with limestone. The use of limestone in the treatment of corn silages for
beef cattle has become a fairly common practice in Ohio and otherstates. It was of Interest to determine if similar benefits couid be
obtained by treating sorghum silages.

2. —jffect of Maturity on Chemical Composition of 3ilages
Made from Bird Resistant Grain Sorghums

Stage

% D,,M.

% acids3 D.;i. basis
ouccinic
Acetic
Lactic

56 pH

UTa

T

UT

T

UT

T

UT

T

UT

T

Ililk

28

29

3M

3 .^0

1.7

1.8

o.U

0.?

9.0

11.2

Ml^oucth

3h

32

3 .72

< .hi

1.1

2.9

0.5

1.7

/1

Hard-dough

U6

US

)i .07

7 .13

1.1

2.2

o.h

0.9

2.U

1.1

Post-frost

'1

60

k .20

6 .33

o.U

1.3

0.2

O.h

2.2

0 .8

'

"1

.1

UT = untreated; T « treated with 0.5^ limestone at ensiling time.

The percent dry matter varied from 28 to 6l% during the four
stages of maturity. The pH values for all of the untreated silages
were in the range which would be classified as normal silage pH T s.
In the treated silages, however, only that made at the milk stage
would be considered a normal pH. The last three stages of maturity
had pH T s varying between 6 and 7.2. These would be considered abnormal
pH!s for any ensiled product. The reasons for this are quite obvious
when one observes the organic acid contents of these silages. For
example,, the major organic acid, lactic acid, is quite high in the
milk stage of maturity and is similar to that found in corn silage.
In the untreated silages, the lactic acid dropped very rapidly with
maturity. It was only l±.Qfo at the milk-dough stage and only slightly
more than 2% at the other two stages.
In the case of the treated silages in which the addition of limestone is ordinarily expected to increase the lactic acid content,
this acid decreased drastically in the last three stages of maturity.
In contrast, more acetic acid and succinic acids were produced in the
treated silages than in the untreated silages at all stages of maturity. This suggests that an abnormal fermentation was taking place in
these silages. This was probably due to the fact that there was not
sufficient soluble carbohydrate in the sorghums in the later stages
of maturity to promote what might be considered a normal silage fermentation. Thus the strong buffering capacity of limestone addition
to the silage was in this case harmful to the fermentation, whereas
in corn silage it actually increases fermentation*
These silages were all fed to sheep in digestion trials by the
standard method used in this laboratory. The coefficients of digestibility are shown in Table 3. The digestibilities of both dry matter
and organic matter were highest at the post-frost stage. At the three
earlier stages, the digestibilities of those two components were around
' "
The meaning of these digestibilities is more apparent when they
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TABLE 3*—Coefficients of Digestibility of Silages made from Bird
Resistant Grain Sorghums Harvested a t k Stages ofMaturity
Coefficients of Digestibility
Stage
— 1^1 •

Dry matter

Organic matter

Cellulose

Protein

UT*

T

UT

T

UT

T

UT

T

Milk

59

61

61

63

53

57

56

68

Milk-dough

60

56

61

50

hh

1(3

ill

Ii5

Hard-dough

<9

61

60

63

31

36

38

?l

Post-frost

65

61

66

62

37

38

5k

61

Percent.
UT » untreated, T * treated with 0,5$ limestone at ensiling
time*

are compared with ordinary corn silage, which varies somewhere between
65$> and lOfo digestibility for either the dry matter or organic matter
fractions* Thus corn silage, which is considered to be a very excellent feed for rapid gain in beef cattle, would be considered superior
to this silage made from bird-resistant sorghum.
More important is the fact that the digestibility did not increase
markedly with the increase in the proportion of the grain or head of
the plant* This agrees very well with the information reported in
the other experiments on bird-resistant grain sorghum in this summary
in which gains of beef cattle were relatively poor on silage made from
this material.
Table 3 also shows that the digestibilities of cellulose and
protein both decreased very rapidly with maturity. Thus, the fact
that this material has more protein on a crude protein basis than corn
silage does not represent an improvement, since apparently the digestibility of the protein is considerably lower than that in corn silage.
In summary, the chemical composition of bird-resistant grain
sorghum is considerably different from corn and this may very well
affect the ability of this material to ensile properly at late stage
of maturity. Furthermore, the digestibility of this material is considerably lower than corn silage and would not be expected to support
animal performance to the same degree as corn silage. Silage made
from bird-resistant grain sorghum did not improve with maturity except
for slight increases in digestibility after a killing frost. If birdresistant grain sorghum is used as a silage crop, it is recommended
that it not be treated with limestone prior to ensiling.
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SUPPLEMENTATION OF UREA-MINERAL TREATED
CORN SILAGE FOR FINISHING STEERS AND HEIFERS
Earle ¥. Klosterman, R. R. Johnson,
K. E. McClure, and V. R. Cahill
Department of Animal Science
Previous publications of the Ohio Agricultural Research and
Development Center have shown that the addition of urea to corn silage
at the time of ensiling is a convenient, safe, and economical method
of increasing the crude protein content of this important cattle feed.
Further, the addition of pulverized limestone was found to have a
favorable effect upon fermentation in the silo and increased the
feeding value of the silage. Similar results were obtained with highmoisture, ground ear corn.
Addition of 10 lb. of urea, 10 Ib. of pulverized limestone, and
2 Ib. of a phosphorus supplement per ton of ensiled corn, either as
whole plant silage or as a combination of whole plant and additional
high-moisture ground ears, produces an economical, complete ration
for fattening cattle* In one experiment, an addition of dehydrated
alfalfa meal at feeding time appeared to increase the feeding value
of treated silage.
When a significant amount of untreated corn grain is fed with
corn silage treated with 10 lb. of urea per ton, the ration is no
longer adequate in crude protein and some supplement is needed.
Therefore, the objectives of the present experiment were:
1.

To determine the feeding value of a ration composed of whole
plant corn silage treated with 20 lb. of urea, 10 lb. of
pulverized limestone, and 2 lb. of defluorinated phosphate
per ton and approximately a half full-feed of untreated, dry,
ground shelled corn.

2.

To determine if the feeding value of this ration would be
improved by supplementation with natural protein"from various
sources *

3.

To determine if feeding a high urea, mixed supplement along
with corn silage treated with 20 lb» of urea per ton would
produce any harmful effects,

A concrete silo was filled with finely chopped, well-eared, wellmatured whole plant corn. Twenty lb. of urea, 10 lb. of high calcium
pulverized limestone, and 2 lb. of defluorinated phosphate were added
per ton as it was blown into the silo. This silage was fed with dry,
ground shelled corn without further supplementation or with 1 lb. per
head daily of 17 percent protein dehydrated alfalfa meal, i^lj- percent
protein soybean meal, or a 614. percent protein mixed supplement. The
percentage composition of the mixed supplement was : soybean meal,
71.6; urea, 11.2; dehydrated alfalfa, 6.0; diealcium phosphate, 5«&;
and trace mineralized salt, 5.6* The mixed supplement was fortified
with 20,000 I.U. vitamin A and 7,500 I.U. vitamin D per lb.

The cattle fed in this experiment were choice quality Hereford
steers and heifers purchased and shipped to Wooster In October 196?*
They were fed a fair quality mixed hay until started on experiment.
It was anticipated that these cattle would be fed in a new facility.
However, a delay in completion prevented this and other pens were not
available until May 28, 1968, when the experiment was Initiated.
Thirty-six steers and 1|J| heifers were each divided at random
within weight groups into four lots* They were fed in an open-sided
shed until September 2l|_, when they were slaughtered in a local packing
plant and carcass data were obtained.
Weights, dally rations consumed, and performance of these eight
lots of cattle are presented in Table 1. In addition to the daily
rations listed, all groups were allowed free access to trace mineralized salt and a mineral mixture of four parts of steamed bonemeal and
one part of salt.
Representative samples of all feeds were analyzed for dry matter
and total crude protein. The treated corn silage contained 32*0^ dry
matter and llj.*3$ crude protein on the dry basis. National Research
Council recommendations for the total protein content of rations for
finishing yearling steers and heifers are 11.1$ of the dry matter for
both sexes. Thus, as indicated in Table 1, all of the rations fed
were fully adequate in protein.
There appear to be some differences among gains of cattle fed
the various rations. However, these differences were not consistent
in steers and heifers. Average daily gains of steers and heifers
combined were 2.6?, 2.68, 2.65, and 2.72 Ib. for those fed the control,
dehydrated alfalfa, soybean meal, and mixed supplement rations,
respectively. Thus, it is doubtful if any real differences in rate
of gain occurred. Feed requirements per unit of gain tended to be
directly related to rate of gain.
Heifers fed the mixed supplement appeared to have yielded a
higher percentage of carcass. However, this was not true with the
steers as those fed the control ration dressed the same as those fed
the mixed supplement. Heifers were a bit fatter than steers and
graded slightly higher but there were no consistent differences among
rations in either sex.
Results of this experiment indicate that a combination of whole
plant corn silage treated with 20 Ib. of urea, 10 Ib. of pulverized
limestone, and 2 Ib. of defluorinated phosphate per ton and approximately a half full-feed of untreated, dry shelled corn made a satisfactory ration for finishing yearling steers and heifers. This ration
was not consistently improved by adding additional protein from dehydrated alfalfa meal, soybean meal, or a mixed 6I|$ protein supplement,
all of which increased the cost of the ration. On the other hand, no
harmful effects were noted from feeding the high urea supplement along
with corn silage which had an added 20 Ib. of urea per ton.
This experiment is being repeated with replicate lots of steers.
The second experiment was started in November 1968 with steer calves
and will continue for a longer period of time than the 119 days
included in the present study.
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SUPPLEMENTATION OP UREA-MINERAL TREATED
CORN SILAGE FOR FINISHING STEERS

Earle W. Klosterman, R. R. Johnson, K. E. McClure, and V. R. Cahill
Department of Animal Science
In the summer of 1968, yearling steers and heifers were fed corn
silage which had been treated with 20 Ib. of urea, 10 Ib. of pulverized
limestone, and 2 Ib. of defluorinated phosphate per ton at the time of
ensiling. This silage was fed with approximately a half feed of ground
shelled corn with and without other sources of protein. Final results
of that experiment are presented in another report in this Research
Summary,
Results of the previous experiment showed little advantage in
supplementing a ration of shelled corn and corn silage with soybean
meal, 17$ dehydrated alfalfa, or a mixed supplement when the silage
had been treated with 20 Ib. of urea per ton* Neither did there
appear to be any harmful effects when a high urea supplement was fed
with such treated silage. However, this was a relatively short experiment with yearling cattle and so the experiment is being repeated with
steer calves*
OBJECTIVES
The objectives of this experiment were the same as the preceding

one:
1. To determine the feeding value of a ration composed of whole
plant corn silage treated with 20 Ib. of urea, 10 Ib. of
pulverized limestone, and 2 Ib. of defluorinated phosphate
per ton and approximately a half full-feed of untreated, dry,
ground shelled corn.
2.

To determine if the feeding value of this ration would be
improved by supplementation with natural protein from various
sources.

*
3.

To determine if feeding a high urea, mixed supplement along
with urea silage treated with 20 Ib. of urea per ton would
produce any harmful effects.
PROCEDURE

A poured concrete silo was filled with well-matured, well-eared
corn silage to which 20 Ib. of urea, 10 Ib. of pulverized limestone,
and 2 Ib. of defluorinated phosphate were added per ton. This silage
was fed with dry, ground shelled corn without further supplementation
or with 1 Ib* per head daily of soybean meal, 17 percent protein, dehydrated alfalfa, or a 6l\, percent protein mixed supplement replacing an
equal weight of shelled corn*
The cattle fed in this experiment were choice quality, Hereford
steer calves shipped to Wooster in October 1968. For the first month
after arrival, they were used in an experiment to study starter rations
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TABLE 1*---Supplementation of Cora Silage Treated with Twenty Pounds
^ Ten Pounds Limestone and Two Pounds Phosphate per Ton
Control
No. steers
Initial weight, Ib.
Vcight, March 25, Ib.
A.D.G. 119 days

Soybean
Meal

Dehy.
Alfalfa

Mixed
Supplement^-

86k
2.7k

20
536
872
2.82

2.82

360
2.66

Gorn silage

21*. 9

25.3

26.2

2k. 3

Ground corn

7.8

6.8

6.8

6.8

20
538

20

20

536
372

51*3

Average daily ration, Ib.

Soybean meal

1.0

Dehy. alfalfa, 11%

1.0

Mixed supplement

1.0

Feed per curt, gain, Ib.
Corn silage

908

896

932

91k

Ground corn

28k

21,0

2lt2

257

Soybean meal

37
36

Dehy. alfalfa, 17$?
Mixed supplement

38

Supplement No* B-13-68
Ingredient

Percerrbage

Soybean meal
Urea «28l«
Dehydrated alfalfa
Dicalciura phosphate
Trace mineralized salt

100.0
Fortified with 20,000 I.U. Vitamin A
and 7,500 I.U. Vitamin D per pound.
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NUTRITIONAL ASPECTS OP COMPENSATORY GAIN IN BEEP CATTLE
R. R. Johnson, K. E. McClure, D. G. Fox,
E. W. Klosterman, and T. R. Dockerty
Department of Animal Science
When many types of animals, especially beef cattle, are fed on a
restricted intake for a considerable period of time and then placed
on a high level of nutrition following this period of restriction,
they respond with a more rapid rate of growth and higher efficiency
of feed utilization than would be predicted. In other words, they
gain faster than similar animals placed on a high level of nutrition
without the intervening restricted phase* This process has become
known as "compensatory gain".
Numerous investigators as well as beef cattlemen have noted this
process occurring. It is this efficiency that the cattleman hopes to
use when he winters young cattle at a low rate of gain in order to
take advantage of lush spring and summer pastures. In addition, in
areas where drouth has been a considerable disadvantage, animals which
have not been too severely restricted in intake will often grow at a
very high rate of gain and efficiency of feed utilization when placed
on an adequate ration.
Even though this process of compensatory gain has been noticed
in practice and studied in research for a considerable period of time,
very little is known about the physiological changes in the beef
animal under this type of nutritional system. Such questions arise as:
1.

Why is the animal capable of gaining faster after having been
on a period of restricted intake and gain?

2.

Does the animal perform better because it is slightly larger
in skeletal size, even though the weight may not be a great
deal more, and can the animal as a result eat more feed?

3.

Is the animal more efficient in its growth process because
it is several months older?

[).»

Is there a physiological change in the animal which can be
measured in the laboratory?

5.

If there is a physiological change, can cattlemen do something
to induce this change in the animal at an earlier age and thus
cause it to grow faster and more efficiently during the entire
growth process?

6,

What are the changes
the restricted phase
to the normal system
weight and are these

in carcass compositon which result from
and subsequent feeding period as compared
of full feeding the animal to market
changes in carcass compositon desirable?

It is obvious that there are many questions about this procass
and its effects on beef cattle production which have not been answered.
This experiment was designed to give information on many of these
questions«
-25-

For the f i r s t y e a r ' s study, Hereford steers were selected which
weighed approximately 500 Ib, at the beginning of the test in December
1968. One group of these steers is being fed a maintenance ration
which allows them only s u f f i c i e n t energy to make a very slow gain or
no gain at all* These will be kept on this ration for a period of
approximately 5> months.
Second and third groups of animals were placed on full feed at the
beginning of the experiment and will be full fed to market weight. One
of these groups is being fed a pelleted high concentrate ration based
primarily on corn and soybean meal (Table 1).
The other full-fed group
is being fed a ration which is highly digestible but which consists
primarily of fibrous-type f e e d s t u f f s such as dehydrated alfalfa meal
TABLE 1* — Composition of Bat ions Used in Compensatory Gain Study
Maintenance
Bat ion
(OT-lk)

High Grain
Ration
(MU-15)

Ground corn cobsa

65 »0

10,0

Ground shelled corn

15.0

75# ?

Ingre dientsf Ib . /IPO lb f

Soybran flakes

High-Fiber
Ration
(mj~l6)
5*0

-

-

63.5

Alfalfa meal, 21%

10,OOcd
10.

-

30 t O

Soybean meal, hh%

10.0

Soybean meal, 50$

10.0

-

Trace mineralized salt

1.0

1.0

Ground limestone

1.0

-

Dicalcitim phosphate

0.5

0.5

100

100

100

20

20

20

3

3

Vitamin A (A-30)b
Vitamin Dg
Attrofec-lO0
Pellet binder
Pelleted

Tes

a

2.0

-

Yes

les

Number Ijjs, Anderson Mills, Toledo, Ohio
^ Grains per ton*
c
Pounds per ton*
d
17$ protein alfalfa meal.
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and soybran flakes. The objective of having the two types of fattening
rations is to observe the types of carcasses produced on a high grain
ration vs. a high fibrous ration, even though both are quite digestible
and support relatively good gains.
Since this experiment is still underway, there are no final gains
to report* However, at the end of 98 days of feeding, the animals fed
the high concentrate ration were gaining 2.^5 lb« per day while those
on the highly digestible high fibrous ration were gaining 1.96 Ib. per
day. This is approximately what was expected from these two rations.
At the end of the maintenance or restricted intake phase, those
animals on the restricted intake will be divided into two groups and
then full fed on the same rations consumed by the other full-fed groups
to market weight* This will permit observation of the consumption,
rates of gain, and efficiency of feed utilization by those animals
which had been previously restricted and comparison of these figures
with the animals placed on the full-feed system at the beginning of
the experiment.
Samples of the animals were slaughtered at the beginning of the
experiment and other samples will be slaughtered at the end of the
maintenance phase and at the end of each of the full-feed phases when
the animals reach market weight. A detailed carcass analysis will be
conducted on these animals at slaughter to determine the type of
carcass and composition obtained from these systems of feeding. In
addition, these slaughter experiments will enable determination of
the net energy requirements or the efficiency of utilization of the
energy consumed by the animals under the different systems.
Blood samples are being drawn at several stages during the progress
of the experiment. A number of analyses will be conducted on the blood
samples to determine factors associated with growth and feed utilization. It Is hoped that this information will allow better assessment
of the value of various feed and hormone treatments on the ability of
the animal to gain and grow efficiently.
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PERFORMANCE OP CATTLE IN A STRIPMINE FEEDLOT

Earle ¥. Klosterman and Charles B. Boyles
Department of Animal Science
Housing* manure disposal, mud, bedding shortage, stream pollution,
and cattle performance are interrelated problems of the Ohio cattle
feeder. Costs of construction, bedding, and labor, location of the
feedlot, and numerous other considerations make the planning of new
facilities extremely difficult* Results from around the nation have
varied somewhat regarding a need for shelter for fattening cattle*
This requirement is likely to be influenced by local conditions and
hence needs to be studied under a variety of circumstances.
In late 1968, the Ohio Agricultural Research and Development
Center completed a new cattle feeding facility at Wooster* In some
research projects it is difficult to keep the cattle involved from
eating bedding in varying amounts. To eliminate this source of experimental error and also because of bedding and labor costs, a slotted
floor unit with liquid manure pits was constructed. The pens of this
unit are covered with a flat roof but are not enclosed with walls.
The Eastern Ohio Resource Development Center at Caldwell is
composed of two units. Unit 2 consists of slightly more than 1300
acres of land which have been strip mined* The method of mining consisted of uncovering a relatively narrow strip of the coal vein around
the hills and then augering coal from beneath the sandstone overlay*
Thus, the land below the coal vein is left in a very rough condition
and a rock high wall remains immediately above the vein. However, the
floor of the exposed vein is relatively smooth and contains a high
proportion of stone. It was used as a haul road to remove the coal in
large trucks. Several miles of this abandoned haul road remain at
Unit 2 of EORDC. The high wall on the upper side serves as a very
effective fence and also provides considerable wind protection.
Approximately a half-mile segment of this haul road was enclosed
at the ends and lower side with a barbed wire fence. Water was supplied
from a pond constructed on the undisturbed land above the coal vein
and feed was supplied as a complete mixed ration in a self feeder. No
bedding was used and no effort is being made to remove the manure.
The streams in this area are already badly polluted by run-off from
the strip mines.
A group of 38 steer calves of mixed Charolais, Angus, and Hereford
breeding raised at EORDC were used in this experiment. They were
weighed and implanted with 30 rag* of stilbestrol per head on November
18, 1968. The calves were separated at random within breed and weight
classes into two comparable groups. One group was taken to the stripmine feed lot and the other was trucked to Wooster and placed in the
new feeding unit with slotted floors. Both groups of cattle were full
fed two tons of ration B-10-68 and were then switched to ration Nu-l8.
These mixtures were hauled by bulk truck to Caldwell and placed in
the self feeder.
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The feed mixtures used and results obtained until late March 19&9
are presented in Table 1* No conclusions should be drawn from these
preliminary data as they are difficult to compare* The initial weights
were taken at the same time under the same conditions* However^ the
March weights were taken under different conditions on different days
and may have involved varying amounts of fill. The shrinkage obtained
in hauling the group to Wooster is included in the gain made by that
group. When the experiment is completed, carcass weights will be obtained which will help remove variation in final weights due to possible
differences in fill, differences in length of haul, e t c .

TABLE 1« Performance of Steer Calves Fed Under Two Environmental
Conditions*
Stripmine
lot

Slotted floor
pens

19/18

19

Av. vt., Nov. 18, Ib.

1*50

kh&

Av. March wt. Ib.

757

728

2.31*

2.21

133

127

Av. daily ration* Ib*

12*5

Uul

Ffced ptr Ib. gain, Ib*

5*3

6»h

No. steers

Av. daily gain, Ib.
No. days

Ingredient

B^O^

Ground shelled corn
Soybean meal, 50$
Soybean meal, 1*1$
Ground corn cobs
Pulverised limestone
Trace mineral salt
Dicalcium phosphate

51.0
12*0
35*0
1*0
1*0
~
100.0

Nu~l8
?8*G
9*5
10 »Q
1*0
1*0
;0*5
100*0

Both rations also fortified with 1,500 I*U* Vitamin A,
350 I*U* Vitamin D and 10 grams aureotnycin per pound*
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Steers fed the high energy ration (Nu~l8) in the stripmine lot
chewed bark from the fence posts and chewed on "branches of a dead tree
in the lot. One steer died and upon post mortem was found to have a
ruptured abomasum caused by a small, sharp stick which had been
swallowed* The steers at Wooster had no opportunity to chew wood.
Although differences in hauling, weighing conditions, etc. make
it difficult to compare the two groups, they both appear to have made
satisfactory rates and efficiency of gains during the winter months.

EFFECT OF VARIOUS HORMONES ON FEEDLOT PERFORMANCE
AND CARCASS TRAITS OF (GROWING-FINISHING HEIFERSl/

Earle ¥. Klosterman, V. R. Cahill, and K. E. McClure
Department of Animal Science
The primary objective of the modern feedlot is the economic
production of lean beef which is tender and flavorful. Rate of gain
and feed efficiency have been increased through improved nutrition,
feeding high energy rations, etc. If the general metabolism of the
animal is not altered, however, this increase in gain is likely to be
through the deposition of fat with little or no change in the deposition of protein. Increased efficiency of energy use does not necessarily result in an increase in efficiency of production of the product
preferred by the American consumer. Finishing heifers are especially
notable for their deposition of fat when fed high energy rations at
young ages. Significant interactions among rations, sexes, and breeds
have been observed in research at the Ohio Agricultural Research and
Development Center.
Stilbestrol, whether administered orally or by subcutaneous
implantation, has been proven to be a growth stimulant to cattle fed
finishing rations. Protein deposition is increased without a corresponding increase in body fat. Stilbestrol brings about changes in
growth and carcass traits similar to differences noted between breeds
and sexes* These changes due to Stilbestrol have been larger and
more consistent in steers than in heifers or bulls. Changes through
breeding, although permanent, are slow and sex alterations are limited.
Therefore, further research is needed to study the effects of growth
stimulants on the feedlot performance and carcass traits of the different sexes of cattle.
OBJECTIVES
The objectives of this experiment are:
1.

To determine the effects of various hormones and combinations
of hormones on growth rate, feed efficiency, and. carcass
composition of growing-finishing cattle.

2.

To compare the effectiveness of oral and subcutaneous administration of certain hormones.

•i/Financial assistance and the supplying of Synovex H implants
by the Syntex Laboratories, Palo Alto, Calif, are gratefully acknowledged. The Rapigain implants were furnished by E. R. Squibb & Sons,
East Brunswick, N. J., and MGA by Tuco Products Co., Kalamazoo, Mich,
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PROCEDURE
The treatments—/"being investigated in this experiment are:
1.

Control, no hormone treatment

2.

Stilbestrol, 10 mg. per head daily in the feed

3.

Syriovex H implant

i|8

Syriovex H implant plus 10 mg. stilbestrol in the feed

5.

Rapigain implant plus 10 mg. stilbestrol in the feed

6.

Stiloes-lrol irrplant, 30 mg* per head

7.

MGA, '\l. ing. per head daily in the feed

The experiment ic being conducted In two sections, one with 20
heifers fed in individual pens and the other with Il\. pens of 12 heifers
each fed in groups. The individually fed heifers were purchased as
heavy calves in October 1968. Facilities for feeding the heifers were
completed In late November and they were started on experiment December
10, 1968,
Heifers fed in the group pens were purchased in early March
1969 from the winter wheat pasture areas of Kansas and Oklahoma. They
were started on experiment March 18. All heifers were fed on slotted
floors, with the Individually fed heifers in a closed barn and the
group pens in the open*
The first four listed treatments were the only ones used with the
individually fed heifers. They were full fed a complete mixed racion
as indicated in Table 1. Five heifers were fed on each treatment.
Two pens of 12 heifers each were fed each of the seven treatments.
One pen on each treatment was fed a high corn silage, limited concentrate ration and the other a limited silage, high corn grain mixture.
The silage had been treated with 20 Ib. of urea, 10 Ib, of limestone,
and 2 Ib. of phosphate per ton at the time of ensiling. The rations
were weighed, mixed, and delivered mechanically to each pen of cattle.
Heifers which received the various hormone implants were implanted
with the recommended dosages at the start of the experiment. The
stilbestrol and MGA which were administered orally were mixed at the
proper level with ground shelled corn fed at the rate of 2 Ib. of corn
per head daily.
RESULTS
Results obtained with the individually fed heifers until March
25, 1969, are presented in Table 1. No statistical analyses have been

various hormone treatments used in this experiment are
available on the market* However, the combination of Synovex H implantation and stilbestrol in the feed has not been approved by the Food
and Drug Administration.
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TABLE 1.—Performance of Individually Fed Heifers Implanted With
Synovex H With and Without Stilbestrol in the Peed.

Synovex H
Implant

10 nig.
Stilbestrol
Daily

5

5

5

5

Av. wt., Dec. 10, Ib.

1*50

1*1*3

1*1*5

Av. w t , , March 2fj>, Ib.

681*

715

1*51*
720

Av, daily gain,
105 days, Ib,

2.23

2.59

2.71

Av. daily ration, It.—/

17.6

18.0

2.51*
18.1

Peed per pound gain, Ib.

7.9

6.9

7.2

6.6

Control
No. heifers

I/Ration B~3-6?
Ingredient

Per cwt

Ground shelled corn

If.9

Soybean meal, $Qfo

12

G-round corn cobs

35

Pulverized limestone

1

Trace mineral salt

1

Pellet binder

2
100

Vitamin A added 1,^00 I.U. per
It,
Vitamin D added
3^0 1,11, Trff t!!f
Aureomycin added
10 grams

Synovex H
and
Stilbestrol

730

17.8

conducted on these preliminary results* However, the results indicate
that both the Synovex H implant and stilbestrol in the feed have brought
about an increase in rate of gain and also that the combination of the
two appears to be additive* These treatments have also reduced the
amount of feed required per unit of gain* These effects are quite
large and are likely to continue but a definite interpretation cannot
be made until final results are obtained.
At the time of this publication, results of the group fed heifers
are too preliminary to justify presentation* Final publication of the
entire experiment will be made at a later date.

EFFECT OF LEVEL OP PROTEIN AND ENERGY ON THE GROWTH RATE,
EFFICIENCY OF FEED UTILIZATION, AND PROTEIN REQUIREMENTS
OF BEEF BULLS, STEERS, AND HEIFERS

Ronald R. Johnson, K. E, McClure, E. W. Klosterman, and V. R. Cahill
Department of Animal Science
It has been known for many years that sex has a major influence
on the ability of beef animals to grow and utilize feed* For example,
steers generally grow faster than heifers but usually fatten to the
same grade at higher weights. In addition, bulls grow considerably
faster and more efficiently than either steers or heifers* In recent
years, there has been considerable emphasis not only on feeding bulls
for market slaughter animals but also on the use of various types of
hormone preparations to increase rates of gain and efficiency of feed
utilization*
Although the faster rates of gain due to the sex of the animal
have been partially associated with somewhat higher feed intakes, most
of the reasons for these abilities for increased gains and efficiency
of feed utilization have never been clearly revealed by nutritional
research studies* Few experiments have been conducted in which the
animals of different sex have been fed equal intakes of digestible
nutrients to determine the effects of sex on efficiency of nutrient
utilization when intake is held constant*
Since the protein requirements for beef cattle were established
some time ago, it is of interest to further investigate the efficiency
of protein utilization to more directly assess the efficiency with
which the animal body is utilizing the protein after it has been
digested by the animal»
The objectives of this study are:
1. To study the effects of variations in energy and protein
intake on growth rate and efficiency of feed utilization by
beef bulls, steers, and heifers.
2.

To study the levels of blood urea nitrogen in bulls, steers,
and heifers when provided different intakes of protein and
energy.

In December 1968, 12 Hereford bulls, 12 steers, and 12 heifers
were divided into three lots of four each for each sex. One lot of
each sex was placed immediately on full feed of a high concentrate
ration (Table 1), with the intention of full feeding to market weight*
A similar lot of each sex was placed on a limited feed of this same
high concentrate ration. The third lot of each sex was placed on
limited feed of a ration with considerably less digestible energy but
with an equivalent intake of digestible protein (Table 1). Thus, the
experiment was designed to vary the rate of gain of the animals by
energy restriction but to provide an equal intake of digestible protein,
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If the animals of one sex grow faster than the other sex on an
equal protein intake9 this growth should be apparent as an increased
utilization of nitrogen or protein. The two latter treatments of
animals (those on limited intake) will be switched at the end of 100
days so that each group of animals is given the opportunity to express
its ability to utilize these rations.
As has been the experience of many feeders in the field utilizing
high concentrate rations, the animals consuming a limited feed of the
high concentrate ration experienced considerable digestive disturbances* As a consequence* three of the animals were lost from the experiment « Due to the inability to control these disturbances under the
limited feed situation* the animals which had been fed the high concentrate ration were all switched to a new ration (NTJ-19) which contains
considerably higher portions of roughages (Table 1). NU-19 still
supported rates of geins similar to those supported by NU-18 and yet
eliminated the problem of the digestive disturbances*
TABLE 1.—Composition of LOST and High Energy Rations Fed to
BuLLs. Steers and Heifers in jteotein^Energy Study
Low Energy
Ration
Ingredients, Ib./iOO Ib.

a.

(mi-17)

High Energy
Eat ion
(RU-18)

High Energy
Ration
(OTJ-19)

1*9.5

10.0

-

Ground shelled corn

i5.o

78.0

60.5

Alfalfa meal,

-

15.0

Soybran flakes

20.5
-

-

15.0

Soybean meal, hh%

13.5

9.5

7.od

1.0

1.0

1.0

-

1.0

1.0

Di calcium phosphate

0.5

0.5

o.5

Vitamin A (A-30)b

100

100

100

Vitamin Dp

20

20

20

Aurofac-10c

3

3

3

Ground corn cobs

Yl%

Trace mineralized salt
Ground limestone

Pelleted

No

a

No

les

Number lj,s, Anderson Mills, Toledo, Ohio*
"b Grains per ton* A-30 - 30,000 I.U. Vitamin A per gram,
c Pounds per ton.
d
$Qfo protein soybean meal,
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TABLE 2.--98-Day Performance of Bulls, Steers and Heifers
on Various Energy Intake Levels
Bulls

Steers

Heifers

High energy, full feed

2.91 (U)

2837 (3)

1.86 (li)

High energy, limited feed

2.1*3 (3)

1,75 (li)

l.hfc (3)

Lew energy, limited feed

1.66 (ii)

1.1*6 (ii)

1.23 ('4)

a

Numbers in parentheses indicate number of animals in the group.

This design provides for only a limited number of animals per
treatment* However, all of the animals are individually fed and it
is felt that when feed efficiency data are included, considerable
valuable information will be obtained.
The average daily gains of the various groups of animals on these
nutritional treatments at the end of 98 days of test are shown in
Table 2. On the basis of these preliminary data, it is quite obvious
that within each of the treatment groups, the bulls are far outgaining
the heifers* These results are expected on the basis of previous
research in Ohio and at many other research centers*
Blood samples are being obtained from these animals at various
stages during the feeding period and will be analyzed, for blood urea
nitrogen and other components associated with both growth and efficiency
of feed utilization. Since this experiment will not be completed until
late summer of 19&9* n° further report will be available until the 1970
research summary.
Complete carcass analyses are being made on samples of these
animals at the beginning and the end of the feeding phases to determine the effects of these treatments on carcass composition. It is
hoped that these studies will enable more adequate evaluation of the
effects of sex and growth rate on both the efficiency of this animal
to utilize feed and on the composition of the final product.

STARTER RATIONS FOR FEEDER CATTLE
Earle W. Klosterman and R. R. Johnson
Department of Animal Science
and C« K* Smith
Department of Veterinary Science
How should cattle which have just arrived at a feedlot be started
on feed? This question is frequently discussed but seldom is there
general agreement as to the correct ration or system. Opinions vary
from using only a medium to poor quality roughage to feeding rather
liberal amounts of a high energy concentrate*
This experiment was conducted to compare the initial gains of
newly arrived cattle when fed four decidely different rations* The
cattle used in this study were choice grade, Hereford steer calves
which had been raised on a ranch in northern Texas* The 100 head used
in this experiment were weaned* loaded on cars the same day, and
shipped by rail to Wooster, Ohio. Upon arrival at the Research Center
on October 1}., 1968, they were placed in an open-sided shed bedded with
straw and allowed free access to one of the following four rations:
1*

Mixed grass-legume hay of medium quality

2*

Pelleted, dehydrated alfalfa meal

3.

Corn silage which had been treated with 20 Ib. of urea, 10 Ib.
of limestone, and 2 Ib* of phosphate per ton at the time of
ensiling

i|.»

A complete mixed, pelleted ration with the following composition
Ingredient

Lb« per 100

G-round shelled corn
Soybean meal, 50% protein
Ground corn cobs
Pulverized limestone
Trace mineral salt
Pellet binder
This mixed ration was fortified with 1,500 I.U. of vitamin A and 350
I.U. of vitamin D per Ib* of ration. Aureomycin was also added to
supply 10 mgs* per Ib*
All calves were weighed individually as they were unloaded from
the cars* This shrunk weight was used as the initial weight. Trace
mineralized salt and a mixture of I|. parts of defluorinated phosphate
and 1 part of salt were full fed to all four lots of steers* Fresh
water was provided in galvanized steel tanks.
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Results of this short-term experiment
Rather marked differences in rates of gain
the four rations. Steers fed the complete
rapidly and those fed mixed hay gained the
directly related to energy intake.

are presented in Table 1*
were noted among groups fed
pelleted ration gained most
least* These gains were

Due to a transfer of the cattle to another facility and re-allotment of the steers to another experiment, it was not possible to follow
subsequent gains of these steers as related to the rations fed*
Although gains made during this short period are of importance, normal
compensatory gains expected of cattle following periods of limited or
different rates of gain are likely to equalize these differences to
some degree by the time these cattle reach slaughter weight and condition.
The number of cases of shipping fever complex and number of
treatments required are also given in Table 1. Although these results
have not been analyzed statistically, there appear to be a larger
number of animals requiring treatment when fed the corn silage ration
and the smallest number when fed the hay ration. The vaccine used
appears to be of no help as a larger number of the vaccinates required
treatment than the non-vaccinates. It also made no apparent difference
whether the vaccine was given 3 weeks prior to shipment or at loading
time *
One steer fed the complete mixed ration died of a Pasteurella
infection of the central nervous system. However, this was not believed to be associated with the ration fed.
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rapid early growth and subsequent mature size in relationship to efficiency of beef production as measured by calf crop percentage and total
feed efficiency is relatively undefined* The value of milk production
for rapid early growth and increased hybrid vigor from crossing more
diverse types suggests that dairy breeds may be considered in the
future production of beef.
The Ohio Agricultural Research and Development Center, in an
attempt to answer some of these questions, initiated a large scale
breeding project in 19&7« ^e first crop of calves was produced
during the spring of 1968* Three branch stations are involved in this
research, with a total of i|J4.0 cows and heifers scheduled for breeding
during 1969* The major objectives of this study are:
1.

To study the relationship between age of cow and heterosis
of fertility and mothering ability among straightbred and
crossbred cows*

2.

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

3.

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

i|_.

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

£.

To develop genetic model(s) which provide maximum efficiency
of production within well-defined economic boundaries.

Progress reports will be made as the data become available.

TOTAL PEED EFFICIENCY OF BEEF PRODUCTION BY
CATTLE OF DIVERSE BREEDS AND SIZES

Earle W. Klosterman, C. F. Parker,
L. A. Swiger, and V. R. Cahill
Department of Animal Science
A high proportion of the feed consumed by any animal is required
merely to maintain that animal* In a beef breeding herd where less
than one calf is marketed per cow per year, the portion of feed which
is returned as product in the calf is extremely small compared to that
required to maintain that calf and maintain the cow for 12 months.
The maintenance requirement of an animal is related to its size*
Genetic and environmental variations in maintenance requirements of
animals of the same size also may be expected.
Research at the Ohio Agricultural Research and Development Center
has shown that, when fed in proper proportion to their weight, there
was no difference between Hereford and Charolais cows in their maintenance needs. However, there was a consistent and significant relationship between degree of fatness of the cow and her maintenance
requirement per unit of weight.
When fed a maintenance ration, cows which had a high degree of
finish gained weight and those in thin condition lost weight. A beef
cow may vary widely in weight, depending upon her condition. This
variation, these experiments suggest, may be somewhat greater than the
actual variation in maintenance needs of that individual. For example,
if a 1,000 Ib. cow is fattened to 1,200 Ib. and then fed as a 1,200 Ib.
cow, she is likely to continue to gain weight. However, if she is
starved to 800 Ib. and then fed as an 800 Ib. animal, she is likely to
continue to lose weight.
More exact estimates of the maintenance requirements of cattle
will not, however, answer all questions regarding the optimum size
they should be. Large individual animals or breeds tend to produce
calves which are larger and gain more rapidly at a given age than
smaller ones. Within a breed or type of cattle, there is a high correlation between rate of gain and economy of gain and also between
rate of gain and mature size. As continued emphasis is placed on
selection for rate of gain, mature size of the breeding herd can be
expected to increase. Will the calves produced by these cattle have
sufficient Increase in efficiency of feed utilization to more than
offset the increased feed cost of a larger breeding animal?
Research results are rapidly accumulating which show a number of
marked advantages in favor of crossbreeding beef cattle. Notable among
these are increases in growth rate and reproductive efficiency. Increases in appetite of the crossbred animal have also been observed.
The advantages of crossbreeding will likely bring about an increase in
this practice in coming years. Crosses among the British breeds as well
as between Charolais and British breeds are likely to occur. Thus,
straightbred and crossbred breeding herds varying widely in size will

be developed. More information is needed on the effects of crossbreeding and size upon the total feed required to produce a unit of
edible beef.
The objectives of this experiment are:
1.

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

2.

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

3.

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

Ten head each of Charolais, Hereford, crossbred Charolais X
Hereford, and crossbred Angus X Hereford cows were bred in the spring
of 1968. Half of each breeding group was bred to a Hereford bull and
half to a Charolais bull. These were mature cows which had calved in
1968 at the Eastern Ohio Resource Development Center. When they weaned
their calves in the fall, they were brought to Wooster and placed in a
barn equipped with individual feeding stalls. They were started on
individual feeding December 3> 1968. The rations fed were calculated
to meet revised National Research Council requirements and the amount
fed was determined by the individual weight of each cow. The percentage composition of the rations was:
Ingredient
Ground shelled corn
Soybean meal
Ground corn cobs
Dehydrated alfalfa meal
Dicalcium phosphate
Trace mineral salt
Pellet binder

Dry Pregnant Cows
25.0
-62.0
10.0
0.5
0.5
2.0
100.00

Cows Nursing Calves
25.0
7*0
55*0
10.0
0.5
0.5
2.0
100.00

The cows were bedded with sawdust to prevent eating of bedding.
However, some cows tended to eat the sawdust and two cows died. These
deaths were believed to be associated with this problem and so, starting
March 25, 1969 > a small amount of mixed hay was substituted in place
of an equal amount of the preceding rations.
As they become old enough to need supplemental feed, the calves
will be tied to individual feeders twice daily. Following weaning at
6 months of age, the calves will be individually fed to slaughter
weight and condition.
This is the first year of a %-je&r study to determine, on an
individual basis, the total feed requirements of cows and their calves
to produce a unit of beef by cattle of different sizes and crosses.

A COMPARISON OP SEXUAL MATURITY OF HEREFORD AND CHAROLAIS HEIFERS
AND THEIR RECIPROCAL CROSSES BY OVARIAN PALPATION

Robert R. Bishop, Earle W. Klosterxnan, and C. F. Parker
Department of Animal Science
and Thomas P. Ludwick
Departments of Animal Science and Dairy Science
There are generally recognized differences in sexual maturity
among different breeds of cattle. In dairy cattle, the difference is
associated with body size, with the smaller breeds developing sexually
earlier than the larger breeds.
This study was undertaken to determine the relationship of body
size and sexual maturity of beef cattle* Cattle used in this study
were Charolais, the large breed, and Hereford®, an average size breed,
and their reciprocal crosses. The heifers for this study were raised
at the Southeastern Branch of the Ohio Agricultural Research and
Development Center.
The dams of the heifers were 2£ grade Hereford cows and 28 crossbred Charolais cows. The crossbred Charolais cows consisted of 18 head
of l/i Brahman and 3A Charolais and 10 head of 1/lj. Hereford and 3 A
Charolais. Purebred bulls of both breeds (Charolais and Hereford) were
mated to the above cows so the resulting calf crop would be approximately 1/1+ straight Herefords, 1/1). straight Charolais, and the remaining 1/2 consisting of reciprocal crosses. Different purebred bulls
were used each year of the study.
The heifers in this study were from the 1966 calf crop consisting
of 3 Herefords, £ Charolais, and 9 crossbreds and the 196? heifer crop
of 9 Herefords, £ Charolais, and 15 crossbreds. Thus, the 2-year study
consisted of 12 Herefords, 10 Charolais, and 2J| crossbred heifers* The
1966 heifers were born between February 2 and April 10 and the 196?
heifers were dropped between January 30 and March 30. The heifers were
with their dams on pasture without creep feed and were weaned October
21| and October 2£, respectively, for the 2 years.
During both years, the heifers were wintered together and fed
1-1/2 Ib. of }$$> soybean oil meal and 3 to Ij. lb. of ground ear corn
per head daily. They were fed all the mixed hay they would eat. The
corn was adjusted to keep the heifers gaining between 1 and 1-1/2 lb.
TABLE 1.--Average Weaning Weights for 1966 and 1967
Breed

1966

1967

Charolaia

513

560

536.5

Crossbred

5tiO

ii78

509.0

Hereford

378

369

373.5
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2-Iear Average

It is interesting to note in Tables 5 and 6 that the ovarian size
of the Hereford is more highly correlated with age and the ovarian
sizes of both the Charolais and the crossbred are more highly correlated with weight.
The means and standard deviations in Table 7 have a total of 50
observations for the Charolais, 119 for the crossbreds, and 57 for
the Herefords.
No attempt was made to establish a definite age at puberty for
the heifers in this study.
The figure on page lj.9, showing ovarian size at selected ages,
was prepared from the values of the quadratic regression equation.
This definitely shows that the Herefords in this study were slower in
ovarian development at 230 days and did not attain the development of
the Gharolais or crossbred heifers at the onset of the breeding season*
The ovaries in the Herefords, however, were developing quite rapidly
at the beginning of the breeding season. This figure also shows the
smaller ovarian size for the left ovary throughout the palpation
period*
Each fall after the breeding season, the heifers were palpated
to determine pregnancy. In 196?* two Herefords were open and in 1968
one Charolais and two crossbreds were open* All had normal reproductive tracts during the palpation periods.
The fact that only one Charolais, two crossbred, and two Hereford
heifers did not conceive when bred as yearlings suggests that the
sexual maturity of the two breeds or crossbred heifers did not differ
greatly.
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