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THE RESPONSE OF MALE ZEBU CALVES TO
 
CREEP FEEDING, CASTRATION,
 

DIETHYLSTILBESTROL AND SUPPLEMENTAL
 
FEEDING ON PASTURE
 

L. Quinn', G. 0. Nlott2 , \V.V.A. Bisschoff:' 
and G. Leme da Bocha' 

S 11111111 a iw 

Stipplenwnts were fecd to male Zelm calves graz­
ing Colonial Guinea grass pastures during pre- and post­
weaning periods, to determine their effect upon animal 
performancce anda! carcass characteristics. The effect of 
castration and implantatiotn of dieth'lstillestrol was also 
stulied. 

Tlhe rate of gain during the pre-weaning period and 
post-wcaninig winter period was increasel by the stipple­
ments when fed at two kilograms per animal per lay. A 
high-protein suppleinit \was superior to a low-protein 
supplement clurinig the winter-dry seasolo when the pas­
ture was of poor quality, but this advantage disappeared 
durin g the following summer season. l)uring the total 
periocd of 370 lays, the calves receiving the supplements
weighed an average of over 30 kilograms more than ani­
mals receiving no supplement. 

Castration reduced the rate of gain ly 56 grams per 
animal per day and stilbestrol increased the rate of gain 
by 60 grains per animal per day, so that the response to 
stilbestrol was ecqual to the detrimental effects of cas­
tration. 

With respect to carcass characteristics, the supple­
nents increased the clressing percentage and the size of 
the rib-eve area l)ut had no effect upon the percentage of 
kidney fat or thickness of smface fat. The steer carcasses 
'i Charge, I'osture Investigations, IlI hsearch Instituite. 

"Professor of Agronomy, I'urde, Un'ivi.,sity, and Consultant in Pastre Ile­
search, IM IIsIarch Institute. 
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had a higher percentage of kidnev fat, a greater thick,ess 
of surface fat, 1ltt a smaller rib)-eve area than the cor­
responding bull carcasses. The implantation of stilbestrol 
appeared to have nto effect ipo these characteristics, al­
though itdid ilcrease the dressing percentage. 

[intIroduction 
The leef itIllstrv of South Central Brazil has as its 

foundation the Zebu animal, iBs imdicus, of which there 
are several 1 reeds, atnd the titilizatiot of pasture forage as 
the onlv source of feed. In general, the atimals exist 
uinder a very low level of n ttritioll, and cattle used for 
1beef are fre utlet lot slaughtered un til they are four to 
six years of a(re. iien AI

though Brazil is the .cond -ranking 
producer of 1eef in the world, with a cattle population 
exceeding 79 million head in1963, (;nlv about 7,000,000 
head of cart',2 are slaughtered each year. The relatively 
small proportion of the cattle killed each year is due to 
the advanced age of the animals, which isaconsequence 
of the low level of lutritiot and relatively slowv rate of 
gain. In the past 20 to 30 \ears, the Zelut animal has be­
come the domiaut spccies int the American tropics. The 
principal reason for the Zebo's popularity is their resist­
ance to parasites ,,td infectious diseases together with 
their ability to thrive it warmn climates. 

The peak periodl for the weating of calves of the 
Zebu breeds in Cetttral Brazil is during the months of 
May-June, which isat the end of the wet summer season 
and the begioting of the dry winter season. At this time, 
the calf is tot on' subjected to the shock of weaning, but 
the males are also castrated and turned to pasture just 
when the quality and quantity of pasture forage are 
diminishing. The purpose of this ",esearch was to deter­
mine the influence of creep leeding of the suckling calf, 
starting about two montlhs prior to weaning, and then 
continuing with supplemental feeding on pasture until 
tlhe animals approached slaughter cotdition and weight. 
In addition to the different feeding regimes, the influence 
of castration and diethvlstilbestrol upon animal perform­
ance was also studied. 
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Experimental Methods 

This trial was carried out oilFazenda jangada in the 
Arao;atuba district in the state of Sio Paulo. In this region 
of Brazil, there is a six to seven months' warm, wet season, 
generally from October to April, followed hy five to six 
months of (ool, dry weather approximately I'omn la' to 
Septemnier. The rainfall records for the period during 
which this experiment was conducted are presented 
graphically in Figure 1.The rainfall during the June, July 
and August period of 1962 was negligible, and the rains 
did not begin until late Septemler. The temperature 
records for the period of the experimelit are given in 
Tahle 1. 

The experimen t was located at an elevation of about 
1200 ft. The soils are classified as Batt'u supeior, sandy 
loam, with a soil reaction of p1l 6.0. 

The Experimental Paistures 
Pastures of 20 to 26 ha. each x're laid out in an area 

of very uniform Colon ial Guinea grass (Panicum maxi­
inum. jacq. ) pastures which were established about 14 
years ago. T'wo pastures (field replications) were allotted 
to each of the four feeding regimes (see Table 2) in this 

RAINF AL 
mm 

250 - i 

200 

150
 

100 

50 

28-DAY PERIODS 1 2 3 4 I 2 3 4 5 7 
PRE- WEANING POST - WEANING POST - WEANING 

APR 13 TO WINTER SUMMER 

JUNE 14 JUNE 14 TO OCT 4 OCT. 4 TO APRIL IS 

62 DAYS IIZ DAYS ISI DAYS 

Fiourt' 1. Iainfall by priods corrusponoding to wtighing tillitsof cattle. 
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TABLE 1. 	 Average maximum and minim um temperature 
readings corresponding to animal weigh pe­
riods. 

I)avs NiI.a. a vPeriod 	 .Max. Min. Av'. 

MnaIIIaCr C °C C 

April 13- June 14, 1962 62 26.1 14.3 20.2 

Ptost-u-'anin'-W'inter seamn 

jure, 1.1- .4il'y 12. 1962 28 24.3 10.5 17.4 
° 

july 12- AuL. 9, 1962 28 20.0 12.A1 19.2* 

Au g. 9- Svlt. 6, 1962 28 28.3 14.5 21.4 

Spt. (- Out. .1, 1962 28 29.9 17.7 2:3.8 

Oil(~Pnht- Wa 'titlliM--Slltll' Inl s i 

Ott..I - No\. I. 19(i2 28 27.2 16.9 22.1
 

Nov. 1 - Ncv. 29, 1962 28 :30.6 18.7 2-1.7
 

Nov. 29 - Dect. 27. 1962 28 30.11 20.6 25.5 

e)cc.27, 1962 -an. 24, 193(1 28 30.5 21.7 26.1 

Jan. 2-1 - lvh. 21. 196:3 28 31.3 21.1 26.2 

Feb. 21 - Mar. 21, 196:3 28 32.6 21.6 27.1 

Mar. 21 - Apr. 18, 1963 28 30.7 19.0 24.9 

*A'vrage of 27 davs. 

trial, thus providing 40 to 50 ha. per treatment. No fer­
tilizer or other tvpe of treatment was applied to the pas­
ture, since all the variables in the experiment pertained to 
the animals. 

The carrying capacity of all pastures was sufficient 
for the number of animals indicated in Table 2 during 
both the wet anld dry seasons. Additim)al animals were 
used to maintain the grazing pressure near optimum dur­
ing periods wlhen forage was in excess of that needed by 
the tester animals. The extra animals were used only to 
keep the pastures in an optimum grazing condition, and 
the data reported herein are for only the tester animals. 

The Experimen ta11Anim als 

A large number of Zehu cows and calves of the Nel­
lore breed were made available by Fazenda Jangada, 
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from which a very uniform group of cows, with a single 
male calf at their side, was selected for the experiment (see
Figure 2). The calves were all horn durilg the mnths 
of September and October 1961 and were six to seven 
months of age at the start of the experimen t ont April 1:3, 
1962. About one-half of the total tmtnter tf cales iII each 
pasture received ali implant of 24 mng. diethvlstilbestrol 
on April 13 atid amother 24 lug. ont November 1.The calves 
were weaned on Junte 14,at which time al)out one-half of 
the calves within the implatted and uniimplanted groups
within each pasture were castrated, leaving the remainder 
icastrated. 

The cattle were weighed at the begitnig alnd end 
of the 6.2-day pre-weaning period and thent at 28-day 
intervals afte:r the calves were Wean ed. On1 each weigh 
date after weaning, the calves were weighed after an 
overnight fast. Water was always available ill each pas­
ture, aid a complete mineral mix containfin" salt and 
trace minerals was fed free choice. The c()mposition of 
the mix was as follows. In 100 kg. of mineral mix: 

59.541 Lt .common satlt
 

200 gm.copper siliphate 
200 gm. irin sIulpha,
6i0 11. cob~alt .'11phatle 

Although only about one-fotu rth of the animals were 
considered ready for slaughter on April i8, 1963, five 
animals fron each of the 16 treatment groups-80 animals 
in total-were selected for slauighter, which represented a 
little less than one-half the tester animals (see Table 2). 
These at imals c(mtilted on their respective treatments 
for atn additional 15 days bevond the termination (late,
when the' were walked 36 miles to the slaughterhouse. 
They were slautghtered on May 8, and slaughter and 
carcass data were obtained. 

The Supplem ental Feeds 

The supplements fed consisted of mixtures of corn­
and-cob meal and a protein source of either peanut meal 
or cottonseed meal. The composition of the feeds and the 



TABLE 2. 	 Schematic plan of treatnints: Supplemental 
feeding on pasture, Fazenda jangada, April 
13, 1962 to April 18, 1963. 

lBvtwtetin-pastuire v'ariablhs - \Vithlln-pasture 
1celling treatintjits (daily\ ration /had) variah s 

Treat-
No. ofnent Pr\t,-anIi Ig Post-wcaing 

June 14, 1962 to I)ES Ctt testerNo. April 13 to 
June II, I162 April 18, 1963 per calf calves 

62 davs 308 2 a\ s 

Clres not Creep fcd	 * lves * 1
 
+1i 4 8 n g . 0* 1 ,1n 	 1 2 

Pasture only1 Pasture only P °°  
Ives 10110n1 [nlo 11 

10
48 mg.*
Pasture 	 11 

rn. .	 1+ 1760 gin. c ,
2 Pasture only 
fe'0 10 

+ 4801 gin. c.sjnt. 1111 1110 11 

Cales creep fedl 
48 ins* 12 

0

Pasturc Pasture 48 ig. loO 11 

3 +2050 gin. ce.. +2005 gin. ecit. 
+ 	 185 gin, p.n. + 240 gn. c.s.n. DOW fts+° 11 

1"no 13 

re~s * 10
Pastui l'astire 48 in g. 1 

° 

4 +1850 gin. c.c.m. + 1760 ginl. ii. fes 10 

+ 
- 375 gin. p.m. -- 480 gi.c.s.n none 	 Ioll 11 

024 ing. stilltstrol implat ed on April 13, 1962 plus a second implant of 

21 ig. Novc'i'l r 1, 1962. 

0 * Castratioi elltited at weanig, Jtne 14, 1962. 

Albre'iations: C.C.ilt. t''n-aild-cto itteal; p.im. peanut meal; 

.,SItI. cottonsecul Iitual. 

amounts fed are tabulated in Table 3. The change from 
peanut meal to cottonseed meal at weaning time was 
made solely on the basis of availability of the oil neals. 
All rations were fed on an equal T.DN. hasis. The low­
protein ration contained about 9 /',and the high-protein 
ration 12.4C of digestible protein. 

During the pre-weaning period, the calves were 
creep fed and the method used is illustrated in Figure 2. 
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Fi,,uv2.t-Mil ANCS 	 . -ot~.	 Cil~vs feeding within creep during pre-weanlng period, Note 
cows o ooutside of creep. 

TABU 3. 	 Composition of supplements fed and the esti­
mated daily T.D.N. and digestible protein 
consumption. 

Fed per animal per day 

Ration Total 
feed T.N. lig. Prot. 

grains % grains !t, grams 
Low-proti. 	 ipre- ianing 

Corn-aId-cob meal 205(10 73.2 1501 5.4 111 
Peanut imeal 185 77.3 143 47.6 88 

Total 2235 1644 199 

Low-proh'ln, post-iccaning 
Corn-and-cobl meal 2005 73.2 1468 5.4 108
 
Cottonseed meal 2-10 75.1 180 37.4 90
 

Total 	 2245 1648 198 

Iligh-profcin, pre-wc'aoilg 
Corn-and-col imeal 1850 73.2 1354 5.4 100 
Peanut meal 375 77.3 290 47.6 178 

Total 2225 1644 278 

lIigh-proh'ii, 	 posl-mcanhiig 
Corn-and-cob meal 1769 73.2 1288 5.4 95
 
Cottonseed meal 4180 75.1 360 37.4 180
 

Total 	 2249 1648 275 
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Results and Discussion 
Since the experiment covered three distinct phases, 

namely the pre-weal ing, the post-weaning winter-dry 
seasOn and the post-weaning summer-wet season, the re­
suilts will be discussed for each of these periods as well as 
coml)inations of successi'e periods. Below is at key to the 
table nlu ers -1through 10 inidicatig the periods for 
which the results are tabulated. After the pre-weaning 
period, the results obtain ed for each of the two successive 
post-wealning pcriods were influen ced not only by tile 
prevaililng treatments, 1but also by'the previous treatments. 

Key to tableQ lliiers inclicatitng periods for 
\whicl restults are tabulated 

Pre- lPost-wcaning period 

No. wanperiod Winter-di'V Summer-wet season 

April 1:3, June 14, October 4, April 18, 
1962 1962 1962 1963
 

4 4-62 (1ym- -- - 196 dayss 112 dav's - ] 

5 f-4-62 days-P 

6 J4- 112 days --. v­

7[.-- 174 days 0 

8 I - 196 days - j--­

9 10 30S davs 

10 W 370 days 

In Brazil, the most common practice is to castrate 
the male calves at weaning time and not to use diethvl­
stilbestrol. For this reason, in this experiment, the animals 
which meet this description, namely castrated males not 
treated with diethylstilbestrol and grazed on pasture 
alone without any supplemental feeding, will be con­
sidered the control animals during the post-weaning pe­
riods. In Tahle 4 are given the average initial weights 

12
 



followed by the final weights for the successive periods.
The gain per animal, together with the increase over the 
control treatment, is also given for each of the combined 
successive periods. 

The influence of the supplements upon the accum­
lated liveweight gain per animal is illustrated in Figure 3. 

Prev-'an ing l'criod 
Since treatments I and 2 during the pre-weaning 

period did iiot receive any"creep feed, the a. _'rage gain of
the two groips of iioiimplanted animals is considered the 
control gain for that period. Both the low- and the high­
protein supplement were about equal 'veflective in in­
creasing the rate of gain during the 62-day' pre-weaning 

APRIL 13 JUNE 14 OCTOBER 4 APRIL 18 

450 

400 

u' 

d 300 

ui 
_j 
>0 

PRE-WEANING POST-WEANING 
2 CREEP-FED SUPPLEMENT 

I NO NO 

2 NO HIGH PROTEIN 
3 LOW PROTEIN LOW PROTEIN 
4 HIGH PROTEIN HIGH PROTEIN 

150
 
CALVES WEAN.D 

01 
PRE-WEANING POST WEANING-WINTER POST WEANING -SUMMER 

62 DAYS 112DAYS 
 196 DAYS 
4/13 6/14 10/4 
Figure .3. hihi1ict nf s(1ph lentLtio l iipmo 

4/18
gaili ill liv(,w(ight. 
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TABLE 4. 	 Animal responses to creep and supplemental feeding on pasture and to diethvlstill)estrol and 
castration, April 13, 1962 to April 18, 1963 - 70 days. 

Treatnment %ariahhis (2 reps.) 	 lrI-wean in- Illt ilwii 174 -drL I)it- u i iti 37(0-day a-ceimilatid 

Treat- _tetweeri jastiire April 1:3 toJune 14. 1962 62 days Vinter. Jiiii 14 - itid S riiir.O.t.4 .2­

merit Pre- Post- Within p sture Tistir Oct. -,'62- 1Ic. Apr. IS 63- nllc.
 
aNo. A.1.i1.-i| i-tllill C - :iials A%. Av. le.or 112 das 	 196 das Gaili over 

0 	 . tl l iii l[| c t.ilt-I A" filial Gain iiijiiial coictrIl(fiin icrl.,i'p supplj e- )]ES	 trated"O initia f itim 

fed iient 	 NwiiIit \s- iii lil .1 k1 1iglt \ t-i-ct AllillA \%ci,'ht ;uill 

itiiiller kg kg kt,, k_ k kg k kg ki. kg kg kg 

1 No No Ycs Yes: II 192.6 2 41.( 8.6 245.6 10.8 51.8 16.1 :395.8 15(0.2 202.0 41.6 
Yes No 121 24-1.3 11.8 52.8 17.1 393.0 148.7 201.5 41.1 
No Yes 10 1 1232.5 1.8 :35.7 - :357.2 124.7 160.4 ­
No19.1 	 232. - 1242.1 9.0 42.9 7.2 :381.6 141.5 184.4 24.0 

No 1.1. 	 Yes Yes I1 1 2 1273.0 51.1 89.2 53.5 410.4 137.4 226.6 66.2 
YYesNe 101 182.2 220.3 :38.1 57 6.2 573 95.4 59.7 41:3.0 1:36.8 2:32.2 71.8 

No Yes 101 * 3 1256.6 39.0 70.0 :34.3 :382.4 125.8 195.8 35.4( 2 7 
No No lif 18(.3 217.. 31.0 1270.5 5:3.5 84.5 48.8 41(.9 140.4 224.9 64.5 

3 L.P. L.P. 	 Yes Yes 121 199.6 248.6 49.0 16.6 128:3.1 :36.5 85.5 49.8 414. 1:31.3 216.8 56.4 
Yes No ill 295.6 44.8 9:3.8 5S.1 446(0 15(.4 244.2 83.8 
No Yes Ill 19 2 . ) 48.4 16.0 1270.1 25.7 74.1 :38.4 389.7 119.6 193.7 3:3.3 
No No 1:31 12,8;2.0 :38.5 86.9 . 1.2 419.0 1:37.0 223.9 6:3.5 

4 H.P. 11.1. 	 Yes Yes (1) . 2289.2 -19.8 101.8 66.1 411.8 122.6 224.4 64.0 
Yes No ill 1284.1 51.4 10:3.4 67.7 417.3 1:32.2 2:36.6 76.2 
No Yes 101! 267.1 :37.7 81.7 46.0 :378.8 111.7 193.4 33.0 
No No llf 184.6 228.6 44.0 11.6 284.4 56.5 100.5 (i4.8 415.9 131.5 232.0 71.6 

* Stilbestrol implanted; 24 ing. April 13. 1962 and 24 mag. November 1, 1962. 
0* 
Castration effected at weaning, June 14, 1962. 
NOTE: Control gains in boldface type. 



period (Table 5). The increase was about 200 gin. per 
animal per day, which represents a 34',' increase over tile 
control. The implantation of stilhestrol also increased therate of gain 92 gn. per animal per day, although the 

calves were only 6 to 8 months of age. 

Post-wean ing Ji'nter Season 

The results for the post-weaning winter season of
 
112 days are given in Table 6.Since the ojuality of the
 

t
forage decreases markedly during the dry season, the e­
fectiveness of the supplements was very evident. Where 
no supplement was fed, the rate of gain was only 74 gin. 
pei day, the low-protein supplement increased tie rate of 
gain by 177 gin. per day and the high-protein supplement 
lv nearly 290 gin. per day. 

TAmLE 5. 	 The influence of creep feeding and diethylstil­
bestrol implants upon the daily gains of suck­
ling calves, pre-weaning period April 13 to 
June 14, 1962 - 62 days. 

Av. for feudingW it, itiII-IIdl s tilln,,trn
(21 ig.) 	 treatments 

Prv- Av'. ile. Av. I II. Av. Inc.
 
No. weanriinIg dAily for daiily for 17ily for
 

(rFep ful gail crtvl) gain reep gain creep
 

gill. tI'1 . gill. gill. gill. gill. 

661- - 6041
 
2 Not 6151 5900j 55
 
3 L.'. 790 152 781 258 786 205
 
4 I.1'. 839 201 710 187 774 193
 

I Noo 	 65 , 63 8 547551 52:3 i 558 t 5,', 1 

A\erage 726 634 
Ihcreatse for DES 92 

Significant differences from analysis of variance, using lDavid B.
 
l)t an's mttipie range 'est for 5q levels:
 

Trewatments
 

1 2 3 4 

NOTi.: 	 AmV twto trtmttilents ntot tnderscored bv the same line are sig­
niifiantl dilferent. Aln\ two underscored by the same line are
 
not significantly d iflereit.
 

Probalilitics (P) : 	 Treatments I'<0.05
 
Stilbestrol .005,<P<0.01
 

C.V. = 	19'
 

• Implanted April 13, 1962. 

NTE:: Control gains in boldfacc type. 
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The respoise to diethylstilbestrol was (jiite dif[erent 
when inplalteid oil castrated ait(i uicastrated inale 

calves, iclicatihig an iinteractioi of' these two factors. Stil-
Aestrol illc'easetd the av'erage daily gaii of castrated 

aiiials 99 gin. and of iincastiated ailiiials oiil\ 17 tril. 

For aniials iot thvated with still)(Istrol, castratioin re­

duced the average dailv gaill per aliiial ]iv 120 (ril., and 

T.IuI (,.The iulitlietie I't(l stilles­4 suppo. nilitaII feedili, 
trol imlplanlts and castratioi lIpoii the pr1ornl­
alice it calves illthe post-wealiillg \Vititcl-dr\' 
season of Junet 14 to October -,1962-112 (lays. 

A%.fr 
Trt~~lillill~lillitI Iat i~l~ i It',llll IV~
\Viih iill.. l IwI Io 

,-  
Pre III) ( ia tii, i catiti, ( iitid Nut c'ai tratiI,i- I 

"%('11- "\ , .I-

N,. illg I -t. hii,. A n.c .A \'. ic. A'. it. A . inc. 
erc'lp sU lh- dlily for dail ft (jil\' firfm dily lifrdlaiily 

fii II-ilt g ill ic1c. I Ip. Iu. ii .l gIiI11 Stip.gi Ui I iu ga IuIt 

g1i1II. 11. giIl. in L . glI I. g lli. g II11.guI.I. ill. 

I No No 96 - 105 - 16 - 80 74 ­

2 No 11.1). -15i 360 512 -107 :)-18332 .178 398 -S :37-1 
:3 L.!. L. ). 326 2:20 100, 295 229 21:3 3-1-126I4 :325 251 

1 I1. 1I1 '. 15 :3.9.19 35- :337 321 501 .12- .136 :362 

Av.DES . Catst. :331 :369 2:32 :352 

A'. Still 'cstrol 350 292 
In.fir )E'S 58 -

At.. Catstrti onl 282 :3(i 
lit,(oir No (astr. - 78 

Signitficant dii t' tencefrominauikl'sis of variaic, using David 11. 
l)ulican's toultiph range test for cc hivels: 

Iivatienits 
1 2 :3 4 

No[i,:: A\lV two treatmenttlits not uiderscortd by thu ar'e sig­sametlint. 
lifitcalitl"dii ('l'int.Any twi utdcrscortd iy the sltlit line arw 
not sigutiitatl t.diiiicl-ir
-


Piroilliilitics (I' I Trdvatlitts (0.001<P<0.005
 
stillwuStro 0.001<1c<0.005
Caihstrton O. '().()()I51)<
C]tstliitjh it P<0 .01 

Stillcestrol ".XCastration 0.01 <P0.025 
C.V. = 29('; 

* lmplauttid April 1:3, 1962. 
*At wcaniuig, itmi 14, 19612. 

Nt i:: Con trtol gains and averages in boldface type. 
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l igir' .I. 	 Suppleuhmental fl-edim,, (I11ril1L, p(st-wv.'loinrp rid1l willu ds nharing 
1;1t'ku'ttlh rish at al) t 18I IIIltisof ag'. 

for animals treated with stillestr(ol castration reduced tile 
average daily gain per an imal 1bv 38 gin. The overall effect 
of stilbestr)l was to increase the rate of gain bv 58 gin. per
aiimnal per day, and for 11o castration the increase was 
78 gm. per animal per day. 

Pre-tr'eaning Periol plus Post. weaning IT inter Season 

By (obnhiniiig the results for the first two periods, 
tle effect of the various treatmeints for the 174-day period 
may e studi(d (Table 7). At the en d of this pe:riod, all 
three gnomips receiving sipplemelntal feed showed a 
higher rate of gail than the coitiol group receivinig only 
past ure. There was ani inidicatioin that the calves receiving 
a high-protein suppletent duri g bot, the prc-vceaning 
anld post-wal inig wiiiter period had a higher rate of gain 
than the otlher gr'oups (treatmet t 4), 1)ut as will he 
pointed out later this advantage completely disappeared 
(uring the sul)sequ(ient summer season. By the eud of the 
174-day period, animals which had received the high­
proteiI supplement from the beginniing were showing an 
average increase over their respective controls of 51 kg. 
(Table 4). In terms of average daily gain, the high-pro­
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tein animals gamed an average of 294 gin. over and above 
their respective controls (Table 7). Those that received 
the high-protcill supplemet oidy after the weaning 
period (treatment 2) showed an average increase over 
the coitrols of 224 gin. per animal per day. This was al­
most iidentical to the increase that w\\it ohtained from 

TABLE, 7. 	 The inluence of supplemental feeding, stilles­
trol implants and castration upon the perform­
ance of calves ini the comb1 ined pre-weaning 
period and post-weaning winter-dry seaison 
April 13 to October 4, 1962-174 days. 

Av. for 
Trtatme~nt \Vith ,illbtrol (2.1mrg. )* \ithoot ,tilhetrof feed;ing 

Prt- Pist-	 C;ti.tra.ti-dl :,ot casttrate.d (;str.itt-dI Nut astratuld 

No. ing in ,'. inc. A\. Inc. Av. ic. A%-. file. Av. Iic. 

creep so.iplp- dailyv for daily for doijy hior daily for daily for 

(llit gaill slip. gaill sop. g ill sll)p. gaim silp. gaili Sill).fll III 


vill. gvn. gill. gill. gil. gil. gn,.. g.ill. got. 1f, llh 

I No No 298 -- 31013 - 205 - 246 - 26:3 ­

2 No 11.1'. 51:3 21.5 518 2-45 .102 197 486 240 487 224 

3 LI'. IL.1'. 4W1 193 539 2363 412H 221 -199 25:3 489 226 

4 11.1'. 11.1'. 585 287 5941 291 .170 2635 577 331 557 24 

Av. I)ES X (astr. .172 -19( 37 6 452 

Av. Stilhtustrl -18- 414 
Inc. for I)ES 791 

424 -174
 
Inc. fur No Castr. - 50
 

Av. Castration 

Significant differences from analysis of variance, using )avid B. 
I)tItca's mitltiph' Iig test for 5!ii vvt Is: 

Treatnivts
 

1 2 3 4
 

No'rin.: 	 ,,\n two ireantnts not U11dt1iscred 1l:\ t, S;IIouliinC crc)ig­
llifi'antlv (I!If'tI1rL. An two underscorecd iv the same lie are 
not significantly difl'ertlit. 

Prol abilities (P) 	 Treatments 0.0(101 <P<0.005
 
Stillestrol P<0.001
 
Castration 0.01 < P<0.025
 
Stilh-srol < Castration 0. 10<P<0.25
 

CV. = 21' 

• Implanted April 1:3,1932. 

At weaning, Jone 11, 1962. 

N-ri:: Comrol gains and averages ini boldface type. 
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the low-proteill supplement which was fed during both 
the pre- and post-weaning winter season (treatment 3). 
The average daily increase in gain in that treatment was 
226 gin. 

The interrelationship between diethylstilbestrol and 
castration continued to be evident, with the castrated 
males without stilbestrol showing the lowest rate of gain 
and the uncastrated males with stillestrol having the 
greatest rate of gain. Castration had the eflect of reducing 
the rate of gain 24 gin. per steer per day with stilbestrol 
and 76 gin. per steer per day without stilbestrol. These 
results strongly suggest that stilbestrol has substituted for 
an inherent function ill the tuncastrated male and hence 
very little respon se was obtained from stilbestrol ill n l­
castrated males. The overall effect of stilbestrol was to 
increase the average daily gain by 70 gin., and castration 
had the efFect of reducing the average daily gain by 50 
gin. per animal per day. 

IPost-wearningSunniner Season 

During the post-weanimg summer season, the an­
imals which did tnot receive supplementary feed (treat­
ment 1) showed gains equi:tl to or greater than the 
supplement-fed groups. Much of this was due to the 
carry-over effect of the very low gains that were obtained 
from the control group compared with the relatively high 
gains made by the supplement-fed groups during the pre­
viouis 174-day period (Table 8). During the summer 
months, ulnder good-quality pasture conditions, all the 
animals were at a high nutritional level, and as a conse­
quence the control cattle had a higher rate of gain during 
this period. 

The effect of castration and stilbestrol continued to 
show some very interesting relationships during the sum­
mer period ('Table 8). Castration reduced the average 
daily gain by 35 gin. where the animals were implanted 
with stilbestrol, and the depression was 88 gin. per animal 
per day without stilbestrol. On the other hand, stilbestrol 
increased the rate of gain of castrated males by 77 gin. 
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and bv tly :24 gin. in the incastrated males. )uring this 
Smmer period, the lls showed an average daily in­
crease in gain of 61 gin. over the steers, and diethy'lstil­
bestrol incr'ased the average daily gain bw 50 gin. The 
stillestrl had the eflect of just about offsetting the de­
pression iniaverage daily gain resulting from castration. 

TABLE 8. 	 The influence of supplemental feeding, stilbes­
trol implants and castration upon the perform­
ance of calves in the post-weaning summer-wet 
season October 4, 1962 to April 18, 1963 - 196 
days. 

Av. for
Treatnictt WVithIst i II,,,tr ( .18 ing. )I* W ithout 'tilbe',t rol fe~eding 

|rtalmeits 

Pre- Post- (Catraitd"" Not catritvd (a,trattdii Not ac tratud 

No. in g log Ai.v. I A%., hic. iv . An'.c in. '. . Inc. 
crv:ip siipljh.- daily for (];lity fr daily for daily for diy for 
f"'11 IH-lt gainl mup. gailn 'up. ~ainsop.I ,ail 	sill. gainl Sill. 

gil. in. ill,. gill. g ll. gill. gil. gill. g ill. gill. 

I No No 766 --- 759 - 636 - 722 - 721 ­

2 N, ll.P. 701 - i5 698 -61 612 6 716 - 6 689 -32 

3 L.P. L .P. 670- 96 767 8 610 -26 699 -23 687 -34 

.1 11.1'. I.'. 626 -110 68( -79 570) -66 671 -51 6:37 -84 

Av. DES , Cast. 691 726 61-1 702 

Av. Stilllustrol 708 658 
[i,. for DIS 50 -

Av. (astratio 653 71-1 
Ic. for No (asth. - 61 

Sigiifitit t diIf'rcncts froti iti l'sik Of vitia||c, osinig i)avid B. 
I)UltuaIM's mttiph' range test for '' levcls: 

Tre|'atm|ents
 

1 2 3 4 

Non:: 	 A\v two treatments not undtlersctred lbv the samte line are sig­
ttit 'tt1itlV dillcteit. A't twt ttuderscored iy t]e smte line are 
not signlificatntl\v different|. 

Problabfilities ( P ): 	 "l'|'atilids P=-:0.101
 
St i][-stro m] <,1 <().00(5
(1.0 
( at:,ration 1<0.001] 
Stitltist]ro X, Castration 0.0125<1'<0.05 

CA. 1-2,r
 

" 2-1 ig. implantted April 13, 1962 midt 2,4 iug. Novemher 1, 1962.
 
00 At %vuating,.lon 1-1, 1962. 

Ni'|'|.:: Coitrl gains a|iid avrages in| boldface type. 
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Combined Post.wean ing Winter Season and
 
Post-.eaning Summer SeasonL
 

l)uring tile \viliter season, the supplements fed on 
pasture gave Itich higher rates of gain than pasture alone 
(Table 6,Figure 2 ).As seen from Table 8, however, the 
rates of gain during the summer moths were less for all 
the groups receiving supplements. This had the effect of 
wiping olt much of the advantage for sul)l)eiments which 
was evident at the eCd of the (h1v season, so that the dif­
ferelices I)etwieenI feeding treatinci its were greatlh mii­
iized 1bY the cnid of the following wet si imner season 
(Table 9). It will 1be inoted that the rate of gail for treat­
mciit 2 wlhich receivel the supplement only after wvealning 
appears to be greater thai for tile other supplement 
groups. Ilowever, this grolp had a 1111ich lower rate of
 
gaill durilg the pre-weallinig period, So that much of the
 
higher rate of gailn dultring the post-weanil.g periol can
 
le accountel fIr oi the Ibasis of c'm pei isatory gain 

Tables 5 and 9). 

Castration reduced the rate of gain 1byV3( gin. with 
stilbestrol aindl 98 gin. without stilbestrol. The overall ef­
fect of stilbestrol was to increase the rate of gain bw 53 
gin. per aninal per day, and tile overall eflfect of castration 
was to reduce the average daily gain per steer i (7 gi. 

Pre- and Post-leanini" Periods 

An examinatioi of the results as show inTables 4 
and 10 for the eitire period of 370 (lays reveals that each 
of the si Jpl,.'ment treatinciits ),'olucel gains of about 
the same order of magnitude over the control treatment. 
The early advantages for creep feeding and the adlvan­
tage for the high-proteiii supplement (luring the dry 
wiliter scasolu completely lisappeared dhuring the finial 
stimnmner SeasOU. 

l)ifferences were evident, however, in the responses 
to stilbestrol andt to castration, but tho:se responses clid 
not appear to be related to whether the animals received 
supplemental feed or not. For the entire experiment, 
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TABLE 9. 	 The influece of supplemental feeding, stilles­
trol implants and castration upon the perform­
ance of calves in the coml)ined post-weaning 
winter-(rV season and summer-wet season 
June 14, 1962 to April 18, 1963-308 days. 

AV. for 
"l'ca With .) \Vithoot Atilt-strol fi't'dillguen tilb-strol (.18 in 

0Pre- Post-Castratedo Notcastrald CiAstraii1 Nut cattritd 

No. ing ing Av. Inc. Av. lIc. Av. hic. Ac,. lv. A%. lnc, 
creel) supple- daily for daily for dailv for daily for daily for 
fed mnt gail still. gail Sill). gain Slip. gain Stll. gin Sill). 

1il,. gin, gill. gin. gill, gin. gi. gi. gill. gin. 

I No No 52:3 - 521 - 411 - 489 - 486 ­

2 No I I.P. 612 89 6:3) 109 5:35 124 629 140 602 116 

3 L. 1 . I.1 . 5-15 22 631 11:3 472 61 570 81 555 69 

4 1I.P. 1I1P. 56)) 37 599 78 -185 7- 610 121 5641 78 

Av. )ES X Castr. 560 596 -176 574 

Av. Stillbstholl 578 525 
Inc.for )ES 53 

Av. Castration 518 585 
Inc. for No Castr. 67 

Significant dilferreioes from analysis of variance, using David B. 
l ucan's multiple range test for 5,(le\els: 

Treatments
 

1 2 3 4
 

Nunl.: 	 Anly two treatlmints not iilderscored Ibvthe same line are sig­
nificaitlv diffent. Anv two ooderscorc'd by the same line are 
not significantly different. 

Prolibabilitics (1): 	 Treathents 0.025<11<0.05
 
Stillistrol 11<0.00
 
Castration 1<(.1 I 
Stilbestrol < Castration 0.01 <'<0.025 

CV. = 	13' 

" 24 nig. implantcd April 1:3,1962 and 24 iig. Nomelulwr 1, 1962. 
00 At weaning, June 11, 1962. 

No': 	Control gains and averages iniboldface typu. 

castration reduced the average daily gain by 30 gin. with 
stilbestrol and 1 82 gin. where no stilbestro! was in­
planted. The overall effect, then, of stilbestrol was to in­
crease the average daily gain 1 60 gin., and the overall 
effect of castration was to reduce the rate of gain by 56 
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gm., so that the two effects essentially balanced each 
other. The lowest-gaining animals were the steer calves 
which had not been implanted with stilbestrol, and the 
highest-gaining animals were the bulls which had re­
ceived two implants of stilbestrol. 

TABLE 10. The influence of supplemental feeding, stil­
bestrol implants and castration upon the per­
formance of calves in the combined pre- and 
post-weaning periods April 13, 1962 to April 
18, 1963-370 days. 

Av. forstilbestrol (-I' 	 feedfingTreatinent WVith if; nut,I Without stilhcstrol 

treatmlenits 

° 
Pre-	 Post- C-strth'l Not tastratd (asltrattd- Notucastrated 
"\'tll- " il- - - . . 

No. ing ing A\-. ilc. Av. I ic. Av. Ine. Av. ife. A I ne. 
c .1.pspplih- iIil\" for daiflyfor daily for dIilyvfor daily for 
fiA 	 fount g;aii IIup. g, iI sip. gain Isip. gaill Silp. gain Sill). 

gill. gill, gin. gill. gil. ginl. gill. gill. gi. gin. 

I No No 546 - 544 - 4:34 - 498 - 506 ­

2 No IIP. 612 66 627 8:1 529 95 608 110 594 88 
3 L.P. I .P. 586 40 660 116 524 605 107 59490 	 88 
4 11.P. 11.P. 606 6( 6:39 95 523 89 627 129 599 93 

Av.DES x (astr. 588 6 18 502 584 

Av. Stilhustrol 60:3 54:3
 
Inc. for )ES 6(
 

Av. Castration 545 601
 
Inc. for No Castr. 
 -- 56 

Significant differences from analysis of variance, using David B. 
Iimncan's multiple range test for 5" levels: 

Treatments 
1 2 :3 4 

N'rr:: 	Atr\ two treatments riot inderscored by the same line are sig­
nificantlh different. A\ two un(lerseored 1y the same line are 
not significantly different. 

lrolabilities (P): l'reattents 0.025<P<0.05
 
Stillnstrol P'0.001
 
Castrat ion P<OO(I
 
Stilbestrol x Castration 0.01 <P<0.025 

C.V. = 	117 

*24 ,ng.implantled Aptil 13, 1962 and 24 ing. November 1,1962." At weaning, June 14, 1962. 

NOTE: 	 Control gains and averages in boldface type. 
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TABLE 11. Live and dressed weights, and carcass quality characteristics of 80 tester steers. 
° Dresse"t.fid. 

' Treatme'nts No. iff T, 1wr ift l I\' Irse wt incl.,,- - ,- ~ 1.. 1)ig t kidt*yllt. Ccforima- Quiality ( Ca,.r ss Mat- Mar-

Nu. sipp te-it D S aimal, .:ial 3. 1963 Mav 8.i 1963 diaphra.umi tion gr t ' 'rt gradh. ritv ing Color 

kg. kg. kg. 
I None Yes 5 Steer 4:38 228 240 Std-- Std Stu C Si S.D.R. 

5 Bull 439 2:30 2-10 Comt Cotl- Coo,- B Si S.l).R. 
No 5 Steer 390 207 218 (d - (d - Std - B S L.R. 

5 Bull 431 22:3 231 (iln Ut- - Corn- C T S.D.R. 
2 High protein - Yes 5 Steer 42i 237 249 G.6 -- Sid Std C Sl S.I).R. 

not creep fed 5 Boll 418 237 247 (d,- Ut- Cotrn- I) T I)1. 
No 5 Stetr 401 219 2:32 std (.d - Gd- 1B Stll L.. 

5 Bill 436 251 258 (d - (it - Coil- C T I).R. 
3 Low prot:itn - Yes 5 Steer 4-47 247 260 Gil - Std - Std C T S.] ).1R. 

creel) fed 5 Bi] 482 269 279 Corai+ Ut+ Cul,, - C T )D.R. 
No 5 Steer 429 238 250 Gd Stl± (d- 13 Si !..FL 

5 Bull 458 245 25:3 (:oil-I Ut Ut C " I).R. 
4 High protein - Yes 5 Steer 442 248 260 (d - (d - Std B Sll 1-11. 

creep fed 
No 

5 
5 

131tl 
Steer 

453 
:389 

256 
210 

265 
222 

;d--
std --

Ut 
Std-

Ut 
Stul 

(: 
B 

T 
Si 

S.I).R. 
L.R. 

5 Bull] 447 247 255 Co -r Ut tt-- C T !).R. 
"See Table 3 for schedule of treatents. The post-weaning feed supplements were continuted for 15 days after t(lle termination of the trial on 
April 18, 1963 up to till time tihl animals were -walked t, tie slaughterhouse approximately 36 miles from the experimental site. 
Key to a bbreviations: Conformation,. qitality and 

carcass grades Nlaturity Marblincy Color 
Gd = Good A to 1) = Youni, to Old Sill= Siall 1.1. = Light Red 
Std = Standard SI = Slight S.".R. Slightly l)ark lied 

Co = Coimmercial T = Traces I).1R. Dark lied 
Ut = Ttility. 

NOTE: The steer and lttl carcasses were graded according to official United States standards. The 111 litesearch Iistiitte wishes to acknowl­
edge the assistance of David K. Hdlett, Marketing Specialist of the Livestock Division, United States )epartment of Agriculture, 
WVashington, who flew to Brazil specifically for the purpose of grading these carcasses. 



Figure 5. Grading chilled uarcasses on the rail. 
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Carcass Evaluation* 
At the end of the trial on April 18, five tester animals 

Nere selected from each of the 16 experimental groups for 
the purpose of oltaining carcass information. The 80 ani­
mals were contitnied an additional 15 dax's on their re­
spective experimental treatments, after wlhich they were 
walked to the slaughterhouse a distance of 36 miles. They 
were killed on May 8. The results of the carcass evalua­
tions are given in Tables 11 to 16. 

There wvas a fairl' wide range in carcass character­
istics for individual carcasses; however, the average-by 
treatment group-while showing some differences, does 
not indicate an' dramatic differences. The steer carcasses 
had a higher percentage of kidney fat (Table 14), a 
greater thickness of surface fat (Table 15), but a smaller 
rib-eve area (Table 16) than the corresponding bull car­
casses. On the other hand, the feeding regimes included 
in this study gave only small differences in these three 
"The carcass evahlations w're made i" David K. Hllahtt of the Livestock 
Division of the Agricitd ral .Marketing Ser'ice, U.S.I).A. 

TABLE 12. 	 Influence of supplemental feeding, stilbestrol 
implants and castration upon the dressing per­
centage of beef cattle - Brazilian standards. 

W'r, it ire.t,lut 
W.ith stilbestrol WVithout stillcstr l Average

Pre- Pm---- Average for
Wti1- "Vt'it- feeding 

No. i ng ing Not Not Not treatntits 
Vrt|) suipph- Castr. castr. Castr. castr. Castr. castr. 
fed Inent 

1 No No 51.9 52.4 53.0 51.8 52.5 52.1 52.3 
2 No 1I.P. 55.8 56.7 54.7 57.5 55.2 57.1 56.2 
3 L.I'. L.P. 55.:3 55.8 55.3 5:3.6 55.3 54.7 55.2 
4 1IP. l. . 56.1 56.5 53.8 55.1 55.0 55.8 55.4 

Average, with and 
without stilbestrol 55.1 54.4 

Avetrage, with and 
witboot castration 54.5 54.9 54.7 

Probabilitics (1'): lreatme.pts 1'<0.001 
Stilbestrol 0.025<1<0.05
 
Castration I=0.025
 

C.V. = 2.87 
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characteristics, although there is all indication that the 
rib-eve area was increased slightly by the supplements. 

The implantation with still)estrol appeared to have 
no effect upon these characteristics. 

The lean of the bull carcasses was darker in color and 
softer, showed less marbling, and had a coarser texture 
than the corresponding steer carcasses. 

The dressing percentages are given for both the 
Brazilian method (Table 12) and according to U.S. 
standards (Table 13). Both feeding regimes and the im­
plantation of stilbestrol influenced the dressing per­
centages. Each of the supplements gave greater dressing 
percentages than those obtained from the control group, 
and stilbestrol also increased the dressing percentage. 

Interpretationof Resuls 
The ultimate objective of this type of experimenta­

tion is to provide information which will be useful in the 
development of feeding systems to produce beef at the 
lowest possible cost. From this trial, it is apparent that 
there are a multitude of factors which need to be con-

TmBLE 13. 	 Influence of supplemental feeding, stilbestrol 
implants and castration upon the dressing 
percentage of beef cattle - U.S. standards. 

Tre'atmnlt
 

Pre- Post- With stilbestrol WVithut stillwstro Averagestca. sia--	 Average for 
N . w an- %%,!an- feeding 

No. ing log Not Not Not treatments 
creep 	 supple- Castr. eastr. Castr. castr. Castr. cast r. 
fed neot 

1 No No 5-1.7 54.6 55.8 53.6 55.3 54.1 54.7 
2 No 11.1). 58.6 59.1 58.1 59.2 58.3 59.1 58.7 
3 L.P. L.P. 58.1 57.8 58.2 55.:3 58.1 56.5 57.3 
4 11.P. 11.P. 58.9 58.5 56.9 56.8 57.9 57.7 57.8 

Average, with anld 
without stilbestrol 57.5 56.7 

Average, with and 
without castration 57.4 56.8 57.1 

Probl)bilities (I'): 	 "Trcatments 1<.001
 
Stilbestrol 0.025<P<0.05
 
Castration 0.1 <P<0.20
 

C.V. = 2.9% 
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TABLE 14. 	 Influence of supplemental feeding, stilbestrol 
implants and castration upon the per cent 
kidney fat in beef cattle. 

T['reatmunt
 
... . . ....... .-- \With stilbe,,trol Vitlhuo t stillhstrl Av'erage


l're- Pst-	 Average 
fi'teding7"IkilI- \V'~l.for 

No. ilog iig NoNt Not treatmen s 
creep supple- (astr. castr. Casr. rastr. Castr. castr. 
fed inlent 

1 No No 4.2 3.2 -1.0 2.4 4.1 2.8 3.4 

2 No 11.1'. 3.9 3.1 4.8 2.0 4.4 2.5 3.4 

3 LI'. I 1'. :3.8 2.7 4.0) 2.2 3.9 2.4 3.2 

4 11Il'. 1I.1'. 3.8 2.6 4.A 2.2 4.1 2.A 3.3 

.v'rage, with and
 
withont stilbestr,, ] 3.4 3.2
 

Average, with and
 
without Castration 4.1 2.5 3.3
 

Prol,aluilities (1'): 	 T'reatments 0.25<1'
 
Stillwstrol 0.25<1'
 
Castration I'<O.00)
 

TABLE 15. 	 Influence of supplemental feeding, stilbestrol 
implants and castration upon the thickness 
of fat. 

"'rreatolwn'tl 

Pre- I'-st- Writh stilheagrol Without tillm-stiol .\'rage A 
Ne,iiil - ug (:Vst r. xt NI- for fietdiog

No. in in-,, N tI Not 	 'Not tr'atmelits 
castr. Castr.cre,I Sppl.- cIStr. castr. Ca,tr. casir. 

i1. in. 	 ill. in. in. in. in. 

1 No No .12 .09 .13 .06 .12 .08 .10 
2 No 11.1). .10 .06 .15 .06 .12 .06 .09 
3 L.1, L.P. .10 .08 .12 .07 .11 .08 .09 

4 11.1. 11.11. .22 .05 .12 .05 .17 .05 .11 

Average, with anid 
without stilbestrol .1(0 .09 

Average, with and 
without Castration .13 .06 .10 

Probabilitis (P): 	 Treatments 0.25<1)
 
Stilbestrol 0.25<1'
 
Castration 1'<0.001
 

C.V. = 407 
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i 6(i.o 	Two ri -('.' sections co t between 12th and 13th ribs. Left, steer; 
right, hill. 'TiIi castrated atimals had a quality and carcass grade 
average of standard to good, while the iiiastrated stock was 
classified utilitv to ciii reial. 

TABLE 16. 	 Influence of supplemental feeding, stilbestrol 
iml)lants and castration upon the ril)-eye area 
of beef cattle (between 5th and 6th rib). 

Treat ini-Pre - Post- With tilbetrl Without stilbetstrol A%.erag(-
Vtq ll- -.... ....all- . .. .. !.V ... A verage

1"111- o-- - - -- for feeding
No. ing Ing Nt Not Not tratnemts

Creep, Supple-	 (Catr. castr. Castr. castr. (,astr. castr. 
f ed ulert 

sq. in. sq. in. 	 sq. ii. sq. in. sq. in. sq. in. sq. in. 
I No No 4.7 41.7 4.6 4.8 4.6 4.8 4.7 
2 No II.P. 5.0 5.0 4.5 5.5 4.8 5.2 5.0 
3 L.1. L.1. 5.1 5.0 4.8 5.4 5.0 5.2 5.1 
4 11.P. I.P. 5.1 5.9 4.7 5.7 4.9 5.8 5.4 

Average, with and 
without stilhestrol 5.1 5.0 

Average, with and 
without castration 4.8 5.3 5.0 

Probalilities ( I'): 	 "'reatents 0. 1</'<0.2
 
Stilbestrol 0.25<1'
 
Castration 0.025<P<0.05
 

C.V. = 17:27 
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sidered in making decisions relative to supplemental 
feeding of grazing animals. Almost 25 kilograms of sup­
plement was required for each kilogram of extra live­
weight gain produced during the 370-day period of the 
trial. Ilowever, this does not take into account the pos­
sille decrease in pasture consumption per animal as a 
result of the supplement. The rate of sustitution of 
supplements for pasture forage cal only he determined 
l)' much more sophisticated experiments which are con­
dhlcted to determine the consumption rate of forages in 
comlination with various rates of supplemental feeding. 
If the feeding of supplements does have the effect of de­
creasing the consumption of forage, then the carrying 
capacity of the pasture should be increased so that the 
net effect would be to decrease the amount of supplement 
required to produce an extra kilogram of beef. Since 
measurements of carrying capacity vere not made in this 
trial, the effect of supplemental feeding upon this factor 
cannot be resolved. 

The feed conversion into beef was excellent during 
the pre-weaning and post-weaning winter periods when 
ratios of 6 to 9 kg. of supplement produced an extra kilo­
gram of liveweight gain. During the following summer 
season, the supplements p:oduced slightly less gain per 
animal than was produced on grass alone, so that by the 
end of the summer period much of the advantage was 
lost. This seems to indicate that feeding systems and other 
management practices may have to be developed which 
will produce slaughter animals near the end of the dry 
season. In order to bring about these changes, it may be 
necessary to breed the cows at a different season of the 
year to allow the calves to make most efficient use of the 
high-quality forages which are produced during the sum­
mer months. The present practices of weaning the calves 
and castrating the males at the beginning of the dry sea­
son when the quality of feed is declining, are some of the 
contributing factors to the slow growth of the cattle and 
the advanced age at which they are marketed. 

If castrated males are considered the control animals 
as in this trial, then the implantation of stilbestrol on 
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steers will have almost the same effect upon gains as no 
castration. This does not mean that the males should not 
be castrated in practice, unless new feeding systems call 
be developed which will permit marketing the bulls when 
they have reached an age of 18 to 24 months. It is verv 
doubtful if the wholesale meat buyer or the housevife 
will. discriminate betweell steer anid bull meat if the 
slaughter age is less than two years. The results from this 
trial indicate that the bull carcasses had a lower per­
centage of waste fat and a larger rib eve than "-omparable 
steer carcasses. 

The marketing of slaughter cattle in South-Central 
Brazil reahes a peak at tile end of the smmer season, 
and it is during this period that prices are at their lowest 
level. Five to six months later, a, the end of the winter 
season, there is always a shortage of beef and the price 
of beef is high. Further research should be undertaken 
which will lead to the development of feeding systems 
that will permit marketing of slaughter cattle at less than 
two years of age and at all periods during the year. 
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