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same protein supplements as the cows were fed during the previous
year. During the early part of this trial, the cows did get some
additi<mal feed by grazing permanent pasture. The test ended when
ethe cows started calving, as additional feed was needed.

RESULTS AND DISCUSSION
Calves

The results of the calf wintering studies are shown in Tables
8 and 9. During the first year the gains were almost the same for
cattle fed either cottonseed meal or the supplement containing urea.
However, during the second year the results showed that there
were differences in the rate of gain among calves fed the same
roughages but different supplements.

Of the calves fed corn and sorghum silage, those fed Purdue
supplement A made the fastest (1.3 pounds per day) and most
economical gains, while the lot fed a 32 percent protein supplement
containing urea made the lowest (1.01 pounds per day) and most
expensive gains.

The three lots of calves fed urea made an average daily ga:n
of 1.04 pounds compared with 1.1 pounds for the cottonseed meal
lots fed the same percentage protein. The analyses of the mixed
hay and oat hay fed during the first 28 days were 5.8 and 5.1 per-
cent protein. This indicated that calves in Lots 7 and 8 were not
getting enough protein. Therefore the supplement was increased
to 1.5 pounds per head for the rest of the wintering period.

The mixed hay and the oat hay were both mature, and when
they were supplemented with a daily average of 1.4 pounds of
cottonseed meal the combination did not produce gains comparable
with Lot 1, which was fed 1 pound of cottonseed meal added to
corn and .sorghum silage plus hay. Under these conditions, oat hay
was better than mixed hay. The condition grade of the calves was
lower because the initial grade was taken at weaning time when
the calves were carrying considerable condition, while the final
condition grade was taken after wintering.

Cows

The results of the cow wintering studies are shown in Table
10. These Angus cows were showing considerable condition at the
start of the wintering project. They maintained this weight fairly
well throughout the experiment and the loss in weight f<jr cows
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in Lots 1 and 3 during the second year can partly be explained by
the fact that two cows calved in Lot 1 and one cow calved in Lot 3
just 3 days before the final weigh day. These results indicate that
there were only slight differences in value among the protein sup-
plements, cottonseed meal, Purdue A, and one containing urea for
wintering pregnant beef cows on straw and a limited feed of hay.

OBSERVATIONS ON WINTERING STUDIES AT PLATEAU
EXPERIMENT STATION

Corn and sorghum silage plus hay was superior to either mixed
hay or oat hay as roughages for wintering beef calves (1.17 pounds
gain per day compared with 0.73 and 0.96 pounds, respectively).
Purdue supplement A was slightly better than any of the other
supplements tested when added to the silage rations. Satisfactory
results were obtained in wintering pregnant beef cows fed oat
straw and hay plus either Purdue A, cottonseed meal or a supple-
ment containing urea.

TABLE 8.—Winter Performance of Beef Calves Fed Different Supplements (Plateau
Experiment Station, December 2, 1954-March 11, 1955—99 Days)

Trial 1 Trial 2
Supplement 419, CSM* 419, CSM, corn and urea
No. of animals per lot 13 13
Av. wt. per animal
Initial weight 410 408
Final weight 511 512
Daily gainn . .| -7 1.01 1.04
Av. daily ration per animal
Mixed hay . 1.97 1.97
Corn and sorghum s1lage 16.45 16.43
Supplement . 99 99
Total i T o0 nTr 0 19.41 19.39
Feed cost/cwt. gain $12.51 $12.24
Feed/cwt. gain
Mixed hay ... . 192 188
Corn and sorghum silage .. 1601 1566
Supplement ... 96 94
Totall, i w_ T 1889 1848

*CSM—Cottonseed meal.



TABLE 9.—Winter Performance of Weanling Beef Calves Fed Different Roughages and Supplements

(November 22, 1955 to March 28, 1956—126 Days)

Corn and Sorghum silage plus hay Mixed hay Oat hay
Lot numbers 1 2 3 4 5 6 ) 8
Protein content 419, 329% 419, 419,
CSM & CSM, urea CSM, urea, corn, Pur- CSM, corn
Supplement CSM* corn & corn & mol. due A & urea CSM CSM
No. of animals
per lot 7 7 7 7 i 7 7 7
Av. wt./animal
Initial wt. _____. 456 456 453 454 450 465 453 446
Final wt. 604 586 580 584 614 600 545 567
Daily gain** ____ 1.7 1.03 1.01 1.03 1.30 1.07 0.73 0.96
Av. daily
ration/animal
HBY e 1.99 1.99 1.98 1.98 1.99 2.00 8.68 10.35
Silage 20.00 19.80 19.66 19.92 20.29 20.32 - —_
Supplement 1.00 1.00 1.00 0.99 1.00 1.00 1.39 1.38
Salt 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.03
Mineral . 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.05
Feed/cwt.
gain, lb.
Hay . . 170 193 197 192 154 187 1184 1080
Silage ... 1703 1923 1960 1929 1566 1901 — —
Supplement . 85 97 100 96 7 93 190 144
Salt ... 3 3 3 2 3 3 3
Mineral 6 6 6 5 6 8 5
Total ... 2222 2266 2226 1804 2190 1386 1232
Feed cost/cwt.
Priten oo ul $12.02 13.57 13.88 13.50 11.11 13.29 21.22 18.28
Animal grades
Initial type . .. 12 12 12 12 12 12 12 12
Final type 11 10 11 10 11 11 11 10
Initial cond. .. 11 10 11 11 11 11 11 11
Final cond. . 5 4 5 5 6 5 5 4
*CSM—Cottonseed meal. **[.S.D. at P<0.05 = .28 lb./day.
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TABLE 10.—Winter Performance of Beef Cows Fed Different Protein Supplements

Lot number and supplement

1 2 3
419, CSM,
41% CSM* Purdue A corn & urea
A. December 3, 1954 to February 12, 1955 (71 days)
No. of animals per lot 17 18 17
Av. wt. per animal
Initial weight . . 933 941 969
Final weight . 915 915 915
Total gain (Ib.) -18 -26 -54
Av. daily ration per animal
Mixed hay - 8.0 8.0 8.0
Oat straw 9.8 9.7 9.7
Supplement __ - 1.0 1.0 1.0
Corn silage: . 2.8 2.8 2.8
Total 21.6 21.5 21.5
Total feed cost per cow .. $15.99 $16.15 $16.02
B. November 11, 1955 to February 12, 1956 (88 days)
No. of animals per lot 16 16 16
Av. wt. per cow
Initial weight 982 984 967
Final weight L 967 981 960
Total gain (Ib.) -15 -3 -7
Av. daily ration per cow
Mixed hay . 8.0 8.0 8.0
Oat straw .. s 8.2 7.0 7.2
Supplement 1.0 1.0 1.0
Salt & minerals (ad lib) .05 .05 .05
Total 17.2 16.0 16.2
Total feed cost per cow . $17.80 $17.06 $17.13
Number of cows calving = 16 15 15

*CSM—Cottonseed meal.

TABLE 11.—Estimated Average Feed Prices from May, 1954 to April, 1956

Feed Cost/ton || Supplements Cost/ton
Corm . $ 60.00 1(CSM) ... $79.00
CSM . .. 75.00 2 80.80
Molasses . 32.00 3 _ 80.10
Urea) .~ w--o v = 1IN0 4 78.50
CGrmes hay o o 24.00 5 (Purdue A) oo - 83.20
Oat hay . = 24.00 6 82.60
Oat straw = . 16.00

Corn silage! o oo o o o 8.00




28 BULLETIN NO. 277

LITERATURE CITED

Andrews, F. N., W. M. Beeson, and F. M. Johnson. 1954. Effects of
Stilbestrol, Dienestrol, Testosterone, and Progesterone on the

Growth and Fattening of Beef Steers. Jour. Animal Seci. 13:99-
107.

Armsby, H. P. 1911. The Nutritive Value of the Non-Protein of
Feeding Stuffs. U. 8. Department Agr. Bur. An. Ind. Bul. 139.

Association of Official Agricultural Chemists. 1950. Official Meth-
ods of Analysis. 7th Edition. Washington, D. C.

Beeson, W. M., F. N. Andrews, M. Stob, and T. W. Perry. 1956.
The Effects of Oral Estrogens and Androgens Singly and in
Combination on Yearling Steers. Jour. Animal Sci. 15:679-684.

Bell, M. C. 1957. Feeding Urea to Cattle and Sheep. Tenn. Farm and
Home Sci.: Prog. Rpt. 21:4.

Bell, M. C., W. D. Gallup, and C. K. Whitehair. 1953. Value of Urea
Nitrogen in Rations Containing Different Carbohydrate Feeds.
Jour. Animal Sci. 12:796.

Bell, M. C., J. R. Taylor, R. L. Murphree, and C. S. Hobbs. 1955.
The Effects of Feeding Urea and Stilbestrol on Ration Digesti-
bility and on Calcium, Phosphorus and Nitrogen Retention in
Lambs. Jour. Animal Seci. 14: 1193-1194.

Bowstead, J. E. and H, T. Fredeen. 1948. Feeding Urea to Dairy
Cows with Special Reference to the Palatability of Feed Mix-
tures Containing Urea. Sci. Agr. 28:66-78.

Burroughs, W., C. C. Culbertson, G. Hall, K. Barnes, J. Kastelic
and W. E. Hammond. 1954a. Cornstalk Silage Fed with Differ-
ent Cattle Supplements Followed by a High-Corn Finishing
Ration for Yearling Steers. Iowa Agr. Exp. Sta. A. H. Leaflet
193.

Burroughs, W., C. C. Culbertson, Joseph Kastelic, Edmund Cheng,
and W. H. Hale. 1954b. Effects of Trace Amounts of Diethyl-
stilbestrol in Rations of Fattening Steers. Science. 120:66-67.

Clegg, M. T. and H. H. Cole, 1954. Action of Stilbestrol on the
Growth Response in Ruminants. Jour. Animal Sci. 13:108-130.



THE USE OF UREA AND STILBESTROL IN RATIONS FOR BEEF CATTLE 29

Culbertson, C. C., W. Burroughs, J. Kastelic and W. E. Hammond.
1955. Different Feeding Levels for Fattening Steer Calves.
Towa Agr. Exp. Sta. A. H. Leaflet 204, 4 p.

Culbertson, C. C., P. S. Shearer, W. E. Hammond, and Scott Moore.
1951. Protein Substitutes with and without Molasses for Fat-
tening Yearling Steers II. ITowa Exp. Sta. A. H. Leafllet 179.

Gallup, W. D., L. S. Pope, and C. K. Whitehair. 1953. Urea in
Rations for Cattle and Sheep. Okla. Agr. Exp. Bul. B409:1-35.

Gallup, W. D., C. K. Whitehair, and M. C. Bell. 1954. Utilization of
Urea and Protein Nitrogen by Ruminants Fed High-Molasses
and Sugar Rations. Jour. An. Sci. 13: 594-600.

Goetsch, D. D. 1955. Effects of Feeding and Implanting Estrogenic
Substances in Ruminants. American Vet. Med. Assn. Jour.
127: 531-533.

Green, D. F. 1955. Urea Feeding. N. American Vet. 36: 733-736.

Hunt, C. H., Orville G. Bently, T. V. Hershberger, and J. H. Cline.
1954. Effects of Carbohydrates and Sulfur on B-Vitamins
Synthesis, Cellulose Digestion, and Urea Utilization by Rumen
Microorganisms in Vitro. Jour. Animal Sci. 13: 570-578.

Jordon, R. M. 1953. Urea for Pregnant Ewes. S. D. Agr. Exp. Bul.
429: 1-8.

Morrison, F. B. 1956. Feeds and Feeding. 22nd Ed. Morrison Pub-
lishing Company, Ithaca, New York.

Murphree, R. L. 1955. Stilbestrol in Rations for Fattening Steers.
Tenn. Agr. Exp. Farm & Home Sci. Prog. Report 13: 3.

O’Mary, C. C. and A. E. Cullison. 1956. Effects of Low Level Im-
plantations of Stilbestrol in Steers on Pasture. Jour. Animal
Sci. 15: 48-51.

O’Mary, C. C. and E. P. Warren, T. J. Davis, and H. H. Pierce, Jr.
1956. Effects of Low Levels of Implantations of Stilbestrol in
Fattening Steers on Dry Lot Rations. Jour. Animal Seci. 15:
52-58.

Perry, T. W., F. N. Andrews, Martin Stob, and W. M. Beeson. 1955.
The Effect of Estrogenic and Androgenic Substances on

Growth and Carcass Composition of Cattle. Jour. Animal Sei.
14: 12583.



30 BULLETIN NO. 277

Reid, J. T. 1953. Urea as a Protein Replacement for Ruminants: A
Review. Jour. Dairy Sci. 36: 955.

Schrum, J. M. and J. K. Riggs. 1948. Protein Supplements Contain-
ing Urea in Steer Fattening Rations. Texas A & M College
Prog. Rept. 1136.

Snedecor, G. W. 1946. Statistical Methods. 4th Edition. Iowa State
College Press, Ames, Iowa.

Whitehair, C. K., W. D. Gallup, and M. C. Bell. 1953. Effect of
Stilbestrol on Ration Digestibility and on Calcium, Phosphorus
and Nitrogen Retention in Lambs. Jour. An. Sci. 12: 331-337.



AGRICULTURAL EXPERIMENT STATION
THE UNIVERSITY OF TENNESSEE
KNOXVILLE, TENNESSEE

Agricultural Committee
Board of Trustees

C. E. BReaM, President
CrypE M. York, Chairman
BEN DoucLass — WasSELL RANDOLPH
Burorp ELLINGTON, Commissioner of Agriculture

STATION OFFICERS

Administration

C. E. BrReaMm, President
‘WEBSTER PENDERGRASS,

Dean of Agriculture
J. A. Ewing, Director
Eric WINTERS,

Associate Director
FrLoreENCE L. MACLEOD,

Assistant Director,

Home Economics Research
J. L. ANDERSON, Budget Officer
E. G. FrizzeLL, Secretary

Department Heads

D. M. THorPE (Acting) Agricul-
tural Economics and Rural
Sociology

C. W. BockHoOP, Agricultural
Engineering

L. N. SkoLp, Agronomy

C. S. Hoess, Animal Husbandry-
Veterinary Science

N. I. Hancock, Botany

C. E. WyLig, Dairy

SimoN MARrcovITCH, Entomology

B. S. PickerT, Horticulture

A. J. Suvs, Information

K. L. HerTEL, Physics

H. E. REEp (Acting),

Plant Pathology

O. E. Gorr, Poultry

R. L. MurPHREE (Acting)
Director, U-T-A.E.C. Labora-
tory, Oak Ridge

Experiment Farms

B. P. HazeLwoop, Supt., West
Tennessee Experiment Station,
Jackson

T. J. WHATLEY, Program Direc-
tor, Ames Plantation, Grand
Junction

L. M. SarrEy, Supt., Highland
Rim Experiment Station,
Springfield

E. J. CaapmaN, Supt., Middle
Tennessee Experiment Station,
Spring Hill

A. G. Van Horn, Supt., Dairy
Experiment Station, Lewis-
burg

J. A. Opom, Supt., Plateau Ex-
periment Station, Crossville

J. S. Kring, In Charge, Bryn
Mawr Forest, Wartburg

J. N. Opom, Farm Superinten-
dent, Knoxville

J. H. Feurs, Supt., Tobacco Ex-
periment Station, Greeneville



