The Value of Fosyme Treparations Added to Beef Catile Rations
{Project 3-H62),

T, Richordson, ¥. W. Boren, 1, ¥, Smith and B, A, Koch

Thiz was our second test to determine the value ol various enzyvme
prepurations added to beef cattle rations, The first involved amylare and
a eombination of amylase and protesss. Amylase apparentiy depressed
the appetite or feed consumption, which resulted in decreased rate of gain.
The cownbination of auyisse and protease appearad to inerease rate of Eain
at the beginning of the tesl: however, gaina decreased ng the test pro-
greszed and ended with the averape daily gain belog less than for control
animals. This teel involved a combinalion of amylass and protease and
wleo this combination plis cellulase in the wintering phaze, One lot
received protease only in the fattening phase,

Faed is stored nutrientz, FEneymes are orponic eatalyats whose primary
funetion iz lo break proteins, fais and earbohydrates in the feod down
o constiluent parts, such a8 amino acida, fatty acids, and simple swrars
for absorption into the body,  Amivlose sels on earbobydeates other than
crade fiber; protease on proleing; end cellolase on cellnlosa (fihar).

Fxperimental Procediure

Forty-four Heroford steer ealves aversging about 540 pounds each
were divided inte four lots of 11 animals each, The ration ingredients
Wped and averags daily consumption are shown in Table 3. AIl rations
weras the rame cxcept for added ensyme preparalions. Lot LD received a
combinatlion of amylaze, proteass, and cellulase dorving alternate 28-day
pieriods during the wintering phase hnt only proteaze dnring the [nttening
Tiirase.

BHasults and Disenssion

Hesulis ol this fest gre shawn In Table 3. Al lots receiving enzrme
preparations tended to consume less silage, ond gaing were slightly, but
not sigpificontly, less during the winiering phaze, The combination of
enzymes during alternate 28-day periods was of no valus. Lot &, which Te-
ceived the combination of amylase and protease, gained aignificantly fastor
(P .10} during the fattening phase. Although Lot 10, which reeeived
protease during the fattening phase, waz nol the fastest gaining groump
murhling and carcass grades of itz steers were significantly higher {P 057,
Cellulage was apparently of no value in the wintering or fattening phases.

Theoreticnlly, adding enzymes or enzyvme prepirations should ‘be of
velue; hawever, results have not heen consistent in various tests con-
dueted here and clsewhere, [ s apparent Lthat any practical value from
Lhe wse of ibese products must ver be determined hy further researeh on
auch thingrs as kind and amount of cnsyme €0 nse, when and how io ad-
minister i, elc.

L Appreciation Is pxpressed to Bohm & :Ha'|F Campany, Philadeiphia, Pa.,
fop partinl supporl of this profect and enayme proparttlons used In the weat.

Table &
Added ewzyme preparvatbons in ool cottle rations,
Wintering. Decemhber 0, LAGE, 20 March 31, 1961112 dars,

| e 1 e ) R SO e i & 4 10
P-dp Samg ag 9,
f - _IRC Amylesy . fed m
= Amylasa profoase niteTnngs 25
Added CLHsFRIe proeparation ... i protiense erllulzse ey pering:
No. animals per lot it 11 1 L1
Av. initisnl wi., by, BER! Lan h42 hdl
Av, final wit. lhs 52 TaG T4 TRE
Ay, daily |_z:un per NL&':L-"I' Ihs. 5 1.84 1.54 1.50 174

LB}

Table 2 (Contlnoed)
Av, daily ration, Iba.:

Sorghum silage 349 4.0 33,9 2.0
AR Bay anian.g 1.0 n 1.0 1.0
Soybean oil meal Eal L1 1. L. 1.@
Foraghum grain . aul A 3.0 &l
Enzyms preparation, gr anm 3.4 A 54
Av. feed per cwi, gain, s
Aorghum silage 1i&d 1848 187 1841
Alfalfa hay ... 53 G4.4 b6 K76
goybeun oil meal i 3 4.3 Gh.6 57,
Sorghum grain ... e = ana 271 218 288
Fioed cost por ewt, gain (Does
not ineiinde eost of
mwvrnrq) ........................ 512,26 L2861 12,82 1504
Fattaning, :'.lmt.h 31 to Angast 18, 1961140 dzys.
F -4
B Kmylase
Amylass prolimay L |
Addrd enmyme |J1+=uum.’.mia T Nl pratease  cellulge D'risteas:
Wo. of steers per lol oo 11 11 11 11
Av. imitial wi,, Tha, - T52 T4h Tdd TaE
Av. final wb, b= ... oo 100532 g2 450
Av. daily gain per steer, 1.9% 2052 1,85 1.81
Av. daily ratien, 1hs,:
Sorghum zilage {15t 40 davs) 23.9 2845 225 E1.0
Prairie hay {last 100 dayg) 3.0 3.0 3.0 3.0
Alfalta hay. oo i 51 1.0 1.0 1.0
T)Phxr]rntm‘] 1|1':41m ],}LI[*.,U:- i B & A .
Sovhoan ofl meal i 1.0 1.0 1.0 1.0
Sorghum grain ... 2 16.8 17.4 16.2 16.5
Enzvme preparation. graig.. a4 b 3.4
Av, [eed per ewt, gain, The:
Sorghum silase e, 382 314 347 ane
Prairie hay .. 16 14 163 166
Alfalfa hay G 41 54 hi
Dehvdrated alfalfa pellets . 23 a4 2% 28
Hovheoan oil meal .. ol a9 A4 i
Borghum grain .o 44 gad T3 LR
Teed cost per owl. goin (hot in-
cluding enzymes and stil-
bestrol 1t iZ341 2082 21,78 2263
% shrink to market ... 2.4 15 1.8 iR
Ihressing %, feedlot wl. e A0.R 5.5 587 486
Ihessing T . pa¥ wi, 1.2 G603 5.9 61.2
Av, hot m]caaa wk., 597.8 6189 GERT GRAG
KB 22T 00k b v g ay WA e 3.3 3.2 i i
Distribution’ 3.8 a4 a0 3.2
Av, depres of marbl E.1l 8.2 7.5 T.a"
Av. dezres of Tirmness® 1.1 4.4 4.5 1.0
Av, slze of rib eye (esl])" . 4.4 4.4 4.7 4.3
Kidney Lkoob fat {(est) e, ... 15 16.8 15.49 16.3

u.‘-iignl!'h*-m Iy higher AT .10}.
lags, §6 per ton;

ued alfalizn pellols

11||:|'-:| Erain, 5100 oW,

=" thick, 3 = moderate. 4 = modesi

prairie hay, §13 per ton; alfalfn hay, §I7 per
por tong serbean ofl meal, 370 per long

1.8 — unlferm. 3 = modemitely uniform, 4 = modegtly uniform,

4,6 — medest antonnl. T — sl amount, & = slight amoont, 8 = traces.
= firm. 3 = maoderalely Elrm, 4 = modaoetly firm, 5 = alightly firm.
= lurpe, = mpdecatlely large, & — modestly Jarge, 5 = allghtly 2mali
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Table 3 (Continned)
Crrenss gradea:®

Low choica .. 1 3
Top good .. 1 4 3
Av. pood .. 1 4 =
Low good .. s T 5 2 1
Top standard: ...l 4 8 1 2

Av.o carcass value (choiece 3¢,
good 37c, standard 36c) . §215.71 2822064 21296  21%.%0

Ay, live enimal value at $23,10
F236.55 23b.00 287.21 282,138

Lot 1 slpnllicantly higher (B 053,

The Eftects of Added Protein to Dry Eolled and Steam Rolled Sorghiom
Grradn Fattening Bations {Project 570, 10617,

F. W. Boven, B, ¥, Smith, D, Richardson, B, F. Cox and D, Tollis

Sorshum grain js used extensively in fattening rations for heef cattle.
Ite protein eoplent reportedly varies from 6 to 124, Wide differences
in protein content result from variety, nitrogen sapply in tha eoil, geo-
eraphic locilion, moeisture during & given vear, and yield por acre.

Interest is increasing in Lhe varviog protein content of sorghum grain,
The main question is whether the proteln in sorghum grain can satisfy
the entire ration proteln for Lattening cuttle.

Objective of this experimeont wasz to delermine the value of adding
variouas amounts of sovbean opil meal to dry-rolled and steam-rolled
sorghum grain fattening rations for yeorling heifers.

BExperimental Proceduore

Fifty head of yearling heifers were allotred to 6 lols of random and
agsigned to the varlous treatments. The animals were hrought to fall
Lewd i about 28 davs, During thiz period all lots received 1 pound of soy-
bean meal per begd por day, When the haifers went an full feod grain, the
gupplemental protein was adjusted according to the feeding lavel desig-
nated {(Table 4). During the full-fesding perlod, sraln was fed free
choice. The protein supplement, vitamin A, and caleium cathonate woro
fed daily. In leds receiving no protein, vitamin A and caleium earbonate
were added te 10 pounds of grain and fad daily.

Good=nuality prairie hay, fed dally, comprised the roughugs porrion
of the ration,

Sorghim grain used in this experiment woas obtained locally and aver-
aged $.8% erude proteln.

Ohservations aml Hesults

There was no significant differenee in gaing made hy the ecattle fed
Ury-rolled and steam-rolled sorghom grain, when supplemented with the
same level of sovbean oil meal. As in previous years, glightly less steam-
rollad sorghum grein was consnmed dally {Table 5.

Soybean eil meal suppiementation st L pound and 1 pound daily
increased gein significantly (1" < 0.03) more than no supplementation,
and geins from 1 pound supplementation were significantly greater than
from Y pound (I < 0.0T). Average daily grain consuompiion increased
1 to 1% pounds per head daily when soybean oil meal was added at
aither rate,

The caleulated digestible protein intoke of lots 13 und 14 barely
satisfied minimum protein requirements, while the digestible proteio
intake of Infs 15, 16, and 17 cvecedod maximum reguiremionts,

Based on the rezults of this experiment, a minimum of 4 pound of
supplemental protein was necesaary to obtain satisfactory and profitable
gains, Oune pound of sdded profsin produced the grestest gain and also

(8}

the graatest net return. Teble § shows thoat let 18 produeced Lhe highest
prading carvasdes (I 2 0,000,

It appears that the supplemente] profein intoke should represeot from
15 e 30% of the toin] protein intale.

Tuble 4

Eifcels of added protein to drey relled and steom rolled sorghom grain
Foltendng rotion.

April 20, 1961, lo September 7, 1961-—140 days.

i 13 1 G 16 iT

Hory Tiry ey Btesm
i rodied ; rn!::rd r-;.]ll':_d rolted
TeeBlMGHE o i siimisinn ey G
Fovbeon oil meal per
hend daily, lbs. . L} 1} 0.5 1.0 L
Wao. heltcrs pef 1ot ..., 10 11 1o 10 10
Av. initial wt., Tha. . G40 41 4§ G4l G430
Av, tinal wi., Ibs. i B48 547 L] 04 B0
Tatal ‘gain, Tha. ..o 2n2 i B3n 203 246
Av. dally gain per
animal, Ths. ... 1.44 1.47 1.68 1.R8 1.76
Av. daily ration, Ibs.:®
Ty rolled aprghnum
A TE St et ey 14,4 15.7 15.5
Steam rolled sorghum
prain .. 14.1 15.4
Soyhesn oil me 0.5 1.0 1.0
Prairvie hay oo, S.0 6.0 5.0 NI
Fecd required per owt,
gain, 1hs.:
Dy rolled serghum
grain .. S 11 15 A 5 1423 2
Hleam rolle
Fd i1 b | DY O SoE I et . T = S 2754
Hoybean oil naeil HH.H 532 BB

297.9 266.2 2546

Praivie hay .. ;
12600 114320 1216.9

Totul .

Teoed cost por-owt, gain:!
ry rollad sorghum

i b R SRt R o . 1511 | S e 14,78 14840
Steam rolled sorghum

PRI o e e L7450 15.Th
Goyhesn oil meal ] 1.04 156 1.8%
Prairie hay 223 2.0 2.13

Tolal" 5 snin 2UtE 18.606 10.ER

Av. earesss valus per

head® .oavanenes S1LH0.G0 154,80 207.48 213.53 20785
Initial cost per head? .. 148068 147.43% 149,04 147,43 140.8%
Cost of feed' oo § 4207 44,64 47.12 4008 +8.00
Toinl cost, animal plus

Foed i Bkt siag FLU0.GE 188,18 106.18 I96.51 19817
Proflt or less per head.. § —, 35 =332 1188 J17.08 4 0.BR

Lo FPeed cosl: Borghunn grain, dry oor sleam rolled, 3LE0 per owt soybean
mesl, 550 par cwil prafrie hay, P15 par Lon.

2 Carenss gride price o carcass wit: Choles, $38 per owb) good, I8 per
aw b alendart, 534 per awl,

ZoTuitinl [Dwve wele % 323 por owl,

4o Foed cost per ewl, galny & lotnl gain,

G Fach Inl supplementod with 10000 T.I7. vitemin & nnd 20 pma enlelum
earbonate per head Aezily; sall fo0 fres choles, None of these incloded in cost
G Taed,

)



