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of Beef Cattle: Urea vs Sovbean Meal in Wintering and Finishing Rations for
Beaf Steers. (Project 37{)
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1t is generally recognized that a readily available source of anergy
{preferably grain) must be in the ration of ruminants for efficient synthesis
of protein From nonprotein nitrogen. Thersfore, nonprotein nitrogen has been
used primarily in finishing (high grain} rations. Although urea is used
rather extensiwvely, there is practically oo infermation on the minimum amount
of readily available energy (grain) needed for efficient utilization. This
test was designed to cempare soybean meal (natural protein) and urea
(nonprotein nitrogen) om an equivalent nitrogen basis in wintering and
finishing rations of beef steer calves. During the wintering phase, they
were fed sorghum silage (made from scrghum that produced 85 bu. grain per
acre}, 2 lbs. of average quality alfalfa hay, supplement and 0, 3 or & lbs.
of added grain. TIn the finishing phase, 2 pounds prairie hay per head daily
replaced the sorghum silage. The alfalfa hay was continued and all animals
received a full feed of sorghum graio.

Besults and Observations

Eesults are shown in Table 1. 1In the wintering phase, the calwves
receiving the urea supplement without added grain {lot 14) gained signifi-
cantly less {p«£.05) than any other lot. When 3 or 6 pounds of grain was
added per head daily te urea sugplemented calves (lols 16 and 17), gains
were significantly preater than by calves on soybean meal wichout grain
flot 13) but not preater than by calves getting grain and soybean meal
Gloiezlian: :

During the finishing phase, steers receiving soybean meal (lots 13
and 15) continued to gain significantly faster (p<.05) than those receiving
urea. They had significantly heavier carcasses and fat covering over the
12th rib. The additional fat resulted in significantly lower carcass yield
grades. Carcass grades were significantly lower in lot l&, which recelved
the urea supplement without grain during the wintering phase. Combined
wintering and finishing gains were significanltly higher for steers receiving
the sovbean meal {lots 13 and 13}. There were no significant differences in
ribeye areas. Thus, it is indicated that animals fed urea received encugh
protein for nortwal muscle development even though Chey did net gain se
rapidly as those receiving sovhean meal.

The results show that urea can bhe used as the only source of added
protein nitrogen, but that gains may be lower than with natural protein.
The animals receiving urea without added grain (lot 14) obtained approxi-
mately 3 pounds of grain per head daily in the silage. Since they made
satisfactory gains, it is indicated that urea is partially utilized with
as little as 3 pounds of grain per head daily. However, adding grain
greatly improved gains {approximately 0.5 1lb. daily).



Lable 1
Urea Comparad with Soybean Meal
Kintering phase with varying Ievels of grailn
December 17, 1965 o April 4, 1966 - 112 days

Lat 13 L4 15 16 17
¥o. steers per lok ) 14 L 14 14
Mw, dinitisl wt,, Lb. 514 ] 520 518 319
Ay, flnal wo., 1b. BED =1 ] 0 7110 Fa0
Av. daily gaila, 1b. 1.52 1.24 1.463 1.72 1,538
Aw. dnily racion, 1b.

Sorghun sgllage 4.8 34,1 1.1 0.7 1

Alfalfa hay 20 2.0 ) T.0

Sovboan meal LD —— 1.4 - —

Graln-Uren :u;lpl-&n&n[l' — 1.0 - 1.0 1.0

Borghum grain == = 3.0 .0 .0

Feoed per ewt, gsain, lh.

Sorghum sllage laid 193g 1231 L1205 910
Alfalfa hay 13z 16L 123 117 106
Soyhean meal G& - [ - -
Grain—Ureda supplement - Bl - 58 53
Epcghun grain o L 164 175 i1
Feed cost pet cwt, gain 511.1% 512.17 513.13 511.52 $E2.594

Floiching phase, Apcil 8 to Dctober 13, LUéh - 184 Bays

Aw, fipal we., 1h. 1186.7 1103, % 1137.5 1132.1 1126.4
av, dadly guin, Lb, 2.4l 2. 34 2.53 kY .11
Av. daily zation, Th.
Sorghum grain 17.8 15.8 17.6 16,9 15.4
Soybean mesl L.9 = 1.0 = e
Trea supplement - 1.0 = 1.0 1.0
Allfalfa haw 2.0 2.0 2.0 2.0 2.0
Praivic Ty 2.0 2.0 2.0 2.0 2.0
Feod per cwt. gain, 1.
forghur grain (-1 14] B78 GO 731 729
Sovbesn maeal 18 —_ L = -
Urea supplement = 43 - & L
alfalfa hay 7 i ) a9 a5
Frairie nay T Ba 79 a9 a3
Teed £o08T peor owb., 5 17.0ns 14,79 L7 .50 18,37 18,134
Shrinkage to Markeb, X 2.35 i.01 2.37 2,21 0.95%
Av. hor carcasa wt., lb, T14.1 35,1 7id.6 74,6 &86.3
M. dresaing ¥ feedlon we. £0.18 5%.35 51,03 59,58 RO 58
Avw, dressing ® macket wk. BL.&7 GL.19 G2,51 6, 93 BE. 56
Av. Fotb thickness, 12cth rib, dn. .63 0,449 0,65 0,49 067
Est. £ Zidney ¥nob 1.5 2400 2.57 2,50 1.34
. slze riboye, sa, Lo, 12.50 12.54 12,48 12,87 LiB3
av. degree marhling” .25 fi. TH £.29 G.43 G4
fg, wileld grode 3.17 1.806 31.36 2,84 v
Carcass grades:
Top chaice — - 3 1 -
av., chedce 1 3 ! B 10
Low cheice 2 i & ] 4
Top gaod = 2 - 1 -—

Semmary Winteeing and Finishking-300 Cays

Av. winter pein, 1h. 174 139 143 192 211
Av, Finishing gmin, lb. BYH1 439 £35 £3% 3496
A.D.G, {300 days) , 1b. .20 .93 2.19 2,05 Z.0E

Fupd cost/owt.
gain (300 dawe) £ 15.64 15.72 16.37 15.01 L&, &

1. B&% gerghum grain, 14% crea.
. & = slightly abundant, 3 = noderzre, & = modest, & = gnall § = slight, 9 = trace,



Nutritive Value of Forages as Affected by
So0il and Climatic Differences. (Project 430)

0. Bichardson,.E. E. Banburyl, AL B, Erhartg
Grady Williams™, F. W. Boren” and David Stiles

1. Colby Station
2. Garden City Station
3. Mound Valley Station

Opinions differ as to how livestock perform in various parts of
Kansas due to location, soll, climate, rainfall and/or local feed, however,
no valid informaticn has been available to confirm the opinions.

This project was designed to measure as accurately as possible the
performance of beef steers at Colby, Garden City, Manhattan and Mound Valley
Experiment Stations. Similar sheds and lots were constructed at each
location. Sorghum silage (FSIA), second cutting alfalfa and sorghum grain
preduced at each location was used. Through the cooperation of Warner's
Hereford Ranch, steer calves of the same breeding have been used throughout
the series of cests. Two lots of six animals each have been used at each
location. The calves were fed a growing ration of alfalfa hay and silage
for 112 days. Then grain was added to the ration and gradually increased
until it was supplied free cheice. The silage was gradually decreased and
removed from the ration. The steers continued te receive five pounds of
alfzlfa h=y per head daily. The finishing period lasted approximately 200
days. All animals were delivered to Wichita where they were sold, and
slaughtered and carcass information was ohtained.

Results of the first three years' tests have been reported individually
in the 5lst, 52nd and 533rd Livestock Feeder's Day Reports, The fellowing
observations were obtained from an analysis of the three yvears' results:

1. BSatisfactory and economical gains were produced at all four
locations every wear.

2. Wintering gains were higher alb Mound Valley than feor the other
locations two of the three yearz. Analvsis of variance showed
that, in general, grester wintering gains may be expected at
Mound Valley than at Lhe other locations.

3. Finishing galins were sipnificantly different two of the three
vears. TFooled data analysis indicated significantly iower gains
at Mound Valley than other locations. Galns at Garden City and
Colby were significantly higher than those ot Manhattan.

4, In total gains, there were no significant differences on a wearly
pasis, howewer, the pooled data indicated significantly higher
total gains at Garden City over Manhattan and Hound Valley, but
not Colby, 1In general, total gains are indicated to rank in the
order of Garden City, Colby, Manhattan and Mound vallewy.

3, Back fat thickness was significantly lower at Mound Valley than
at other locations. Other carcass characteristics did not differ
significantly among locations.



6. Feedstuff analyses revealed significant differences in protein
content of sorghum grain and caretene content of alfalfa hay and
sorghum silage, however, these differences did not account for
differences in animal performance. Therefere, it is suggested that
if any differences in nutrients are invelved in animal performance,
they were not detected by proximate feedstuff analysis.

7. Correlation of growth data with local rainfall, humidity and
temperature suggestecd that only 5.6% of varishbility in rate of gain
could be explained by rhe significant correlation of temperature
with average daily gain. This showed little indication that
differences among locations were due to climatological factors of
rainfall, humidity and temperature.

£. The rasults of the first three tests indicate differences In
amimal performance at the four locations, but they do not give
any explanation for the differences.

Fourth Test 1965 - 19%66

The fourth test was completed under the same experimental design as
the three previous ones. Feedscufi analyses are given in Table 2, and
feedlot results of the wintering and finishing phases in Table 3. These
results agree with the three previcus tests in that Garden City again was
first inm total performance. Results at the cther locations are quite
similar.

Resultz of Shorthorn and Sherthorn-Hereford cross at Colby and
Charolais-Hereford cross at Garden City are shown in Table 4. These
animals were managed and fed in the same manner as those reported in
Table 3.

Future Tests

Sinece we have aobserved differences in beef steer performance at
the four locations, our big problem is to try to determine why. It is
hoped that future tests can be designed to explain the differances,

At present, all locations are using feed produced at Garden City.
Sorghum silage was dehydrated and pelleted. Thus, steers from the same
herd zre being fed the same raticn ingrediemts at all locaticns.



Table 2
Fagdstuff Analyses, 19565-65

p4 A S e 4 % b4 Carcltene
Moisture Dry  Protein Ash  Ether Crude HN.VF.E. mgs., per
e matLer extract fiber S | -1
Colby:
SBorghum =zilage £3,30  30.50 1.43° 2,57 0.8, 6.97 18.72 1.0
Alfalfa hay 50537 Uacal . 12080 8a0er L.92 3410 36,53 25.0
Sorghum grain G5l 9. 49 B.68 1.64 2.15 2.05 Tifr P
Garden City:
Sorghum silage 68,80  31.20 1hria i S re Rarks TR i Sl 18.43 15
Alfalfa hay 12,13 87.87 14.45 9.92 1.99 29.74 31,77 26.49

Sorghum grain 12.89 &7.11 Tal9 kg 00E 233 TavEa o

Manhattan:

Sorghun silage 62.10 37,90 1 AR S P 1 S T 24 .25 1.8
Alfalfa hay 11.85 88,053 11.81 7.66 1.48 26.37 40,93 227
Sorghum grain 14.02 85.93 el L [ I I 1 B 72,88 —---

Meound Valley:

Serghum silage 50,90  49.10 1.60 3.39 0.97 12Z.30 30.84 2.0
Alfalfa hay 6.79 93,21 1n.08 7.43 1.58 32.03 36,09 18.0
Sorghum grain 13,95 Bebo05 Bu03  1.45 2.500 2048 73,60 ——==




Table. 3
Feedlot resules
Wintering phasa
Yovember 1%, 1965 Lo March 1L, 1986 - L1Z days

Tocation COLRY. o= CARDEH-CITY: MANILATTAN ¥OUND VALLEY
Lot na. 1 £ 1 2 1 2 1 2
Ea. steers per lot f f f 6 & & £ f
Av. initial wt., L. 458.3 457.5 458.3 455,2 Gbh .2 452.5 4bi. ¥ 431.7
fv. final wi., 1b. A0, 7 G068 610.5 BB, 2 5954 580.8 G 581.2
A, daily pain, b, 1.27 L1.33 1.3 L.51 1.17 1.15 1.23 1.14
Ay, daily ratclon, lb:

Sorghun silage 3.7 271 252 26.4 1%.2 15.2 16.9 Lh.

Alfalfa haw 3.9 5.6 5.0 5.0 4.7 4.6 4.4 )
Feed per cwt. paln, 1bi

Sorghum silage 21FT 2035 1554 1752 1544 1676 L3ak 14348

Alfalga hay 308 344 36d RN 403 402 396 401
Total dry matter

per cwt, gain, lb. 955 B4E G001 CET 980 9849 1040 1081
Feed cost per cwl.

gein”, % 12.36 1:.52 12,02 11.14 11.63 11.73 1041 n.7d

Finishing Phase, ¥arch 11 o October 1, 1966 - 204 dave ___:

Avw, final wt., lb. 1003, 1432.0 1089, 1123.0 1040.0 1013.49 1032.4 EVT
v, daily galn, 1b. 1,98 2,09 2,35 2.43 7.18 2.14 2.09 2,03
tv. daily ratfom, lb.:

AlFzlfa hey 4.4 4.6 4.5 4.9 4,1 4.0 4.9 a5

Sorghum graln 15.1 i6.8 15.% 16.7 15.4 15.3 1&.6 15.7
Feod per owt., galn:

Alfalfa hay 223 219 206 204 190 187 234 237
forghun grain 1 7E3 a5 ) 637 107 13 T4 1l
Feed cost per cwb, gaion™, 16.90 17.23 14,77 14.92 15.11 13.17 17.2% 14,84
Shrink to market, =3.08 -2.,4% -3.60 -3.55 +. 24 +.41 ~2.3& =L.79
Av, hot carcass wi., 1b. G910 Ba%9 .5 a7l.z 0%7.2 b4, 3 6337 6522 ane. 7
Dreasing ¥, feadleb wr. GZ.73 62,495 61.62 62.08 61.96 62,28 i, &0 #1.10
Dressing &, market wt. 64,73 h4.35 63.32 4.5 fAl.H1 £2.02 B2.05 YA
M. fat thicknzss L2th rib ] 2 L.17 1.10 1.00 .93 98 92
Escimats ¥ Kidnew Knob 3.20 3.50 3.83 3.64 1,33 2,83 3.25 3.17
Av. size rib eye sq. in. L(.33 10,55 10.55 11,53 10.51 10.47 LL. 54 10,58
i ey te MarhTtag" 7.83 6. b6 6.83 6.8  7.30 7,50 6.8 7.83
Ay, wield grade 3.33 3.50 4313 4,00 3.50 .66 3.50 3.33

Carcass prades:
Low prima = - 1 G = = i
Top choloe i = - - = = 1 =
M. choice - 2 1 = 1 =
Low choiee 2 i 2 3 % i 2
Top gaed = - e o - - 1 i
Av, pood 1 1 1 2 1 = 5 i
Low pood 3 - 2 1 2 z 2

1. Sorghum silage 58 per ton, Alfalfa hay 525 per tom, sorghuc gprain $1.80 per cwb.
2. 4 = 8lightly abundant, 5 = moderste, & = modest, 7 = small, & = slight, 9 = Crace.



Table 4
Feedlot results
Wintering phase

November 19, 1965, to March 11, 1966 - 112 days

Location COLBY GARDEN CITY
Lot no. 3 4 3 4
Animals, steers Shorthorn Shorthorn Charolais Charolais
) X Hereford X Hereford X Hereford
No. animals per lot 6 6 6 6
Av. initial wt.,, 1b. 478.2 464.3 454,2 458.3
Av. final wt., 1b. 614.7 589.8 696.3 689.8
Av. daily gain, 1b. 1.22 1.12 2.16 2.07
Av. daily ration, 1lb:
Sorghum silage 31.6 29.3 34.7 34.8
Alfalfa hay 4.0 4.3 5.0 5.0
Alfalfa pellets S ——— —_— ———
Feed per cwt. gain, lbs.:
Sorghum silage 2596 2616 1607 1684
Alfalfa hay 328 379 231 —
Alfalfa pellets S S S 242
Total dry matter/cwt.
gain, 1b. 1 1102 1156 704 738
Feed cost/cwt. gain™, § 14.48 15.20 9.32 9.77

Finishing phase, March 11 to October 1, 1966 ~ 204 days

Av. final wt., 1b. 1054.0 1045.0 1265.0 1293.0
Av. daily gain, 1b. 2.15 2.23 2.79 2.95
Av. daily ration, 1lb.:
Alfalfa hay 4.8 4.8 4.4 5.0
Sorghum grain 18.0 17.0 17.9 20.6
Feed per cwt. gain, lb.:

Alfalfa hay 221 215 157 169
Sorghum grain 1 837 762 642 698
Feed cost per cwt. gain , § 17.83 16.41 13.52 14.67
Shrink to market, % -3.05 -3.13 -3.78 " =3.42
Av. hot carcass wt., 1b. 643.8 636.2 776.5 794.0
Dressing %, feedlot wt. 61.09 60.87 61.41 61.43
Dressing %, market wt. 63.02 62.83 63.82 63.60

Av. fat thickness 12th
rib, in. .82 .85 .87 1.01
Estimate % Kidney Knob 3.66 3.42 3.08 3.33
Av. size rib eye, sq. in. 10.15 10.04 12.35 11.65
Av. degree marbling? 7.0 6.33 .00 6.66
Av., yield grade 3.50 3.50 2.83 3.50
Carcass grades:
Low prime - - - =
Top choice - 2 - -
Av. choice 2 2 1 2
Low choice 2 1 4 3
Top good = - = =
Av. good 2 - 1 1
Low good 1 = =

1. Sorghum silage $8 per ton, Alfalfa hay $25 per ton, sorghum grain $1.80 per cwt.
2. 4 = slightly abundant, 5 = moderate, 6 = modest, 7 = small, 8 = slight, 9 = trace.
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