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THE RESPONSE OF MALE ZEBU CALVES TO
CREEP FEEDING, CASTRATION,
DIETHYLSTILBESTROL AND SUPPLEMENTAL
FEEDING ON PASTURE

L. Quinn', G. O. Mott*, W. V. A, Bisschofl*
and G. Leme da Rochat

Summary

Supplements were fed to male Zebu calves graz-
ing Colonial Guinca grass pastures during pre- and post-
weaning periods, to dct(nnmc their effect upon animal
performance and ass characteristics. The effect of

astration and 1mp]antat1(m of diethvistilbestrol was also
studied.

The rate of gain during the pre-weaning period and
post-weaning winter period was increased by the supple-
ments when ied at two kilograms per animal per dav. A
high- -protein supplement was superior to a low- pl()tem
supplement during the winter-dry season when the pas-
ture was of poor quality, but this advantage disappeared
during the following summer scason. During the total
period of 370 davs, the calves rec civing the suppl('mcnts
weighed an average of over 30 kilograms more than ani-
mals recciving no supplement.

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

With respect to carcass char: acteristics, the supple-
ments increased the (lwshmg percentage and the size of
the rib-eve area but had no effect upon the per centage of
kidnev fat or thickness of surface fat. The steer asses
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had a higher percentage of kidney fat, a greater thickness
of surface fat, hut a smaller rib-eve arca than the cor-
responding hull carcasses. The nnplantatmn of stilbestrol
appeared to have no elfect upon these characteristics, al-
though it did increase the dressing percentage.

Introduction

The beet industry of Sonth Central Brazil has as its
foundation the Zebu animal, Bos indicus, of which there
are several hreeds, and the utilization of pasture forage as
the onlv source of feed. In general, the animals exist
under a very low level of nutrition, and cattle used for
beef are ll(([ucntl\ not slaughtered until thev are four to
six vears of age. Even th()ugh Brazil is the second-ranking
1)1()(111( er of ])((l in the world, with a cattle l)()l)ll]dtl()n
exceeding 79 million head in 1963, cnlv about 7,000,000
head of catt'e are slanghtered cach vear. The relatively
small propordon of th(' attle killed each vear is due to
the advanced age of the animals, which is a consequence
of the low level of nutrition and relatively slow rate of
gain. In the past 20 to 30 vears, the Zebu animal has be-
come the dominant species in the American tropics. The
principal reason for the Zebu's popularity is their resist-
ance to parasites and infectious diseases t()gctho with
their ability to thrive in warm climates.

The peak period for the weaning of calves of the
Zebu breeds in Central Brazil is during the months of
Mav-June, which is at the end of the wet summer scason
and the ])('(rnnung of the dry winter scason. At this time,
the calf is not only 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 vesearch was to deter-
mine the influence of creep feeding of the suckling calf,
st‘ulmg about fwo months l)ll()l to wc.mlng, and then
continuing with supplemental feeding on pasture until
the animals approached slaughter condition and weight.
In addition to the different feeding regimes, the influence
of castration and diethylstilbestrol upon animal perform-
ance was also studied.
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Experimental Methods

This trial was carried out on Fazenda Jangada in the
Aragatuba district in the state of Sio Paulo. In this region
of Brazil, there is a six to seven months’ warm, wet season,
genel rally from October to April, followed by five to six
months of cool, drv weather approximately from Mav to
September. The rainfall records for the period during
which this c\p(nmcnt was conducted are presented
graphically in Figure 1. The rainfall during the June, July
and August period of 1962 was nvtfhgl])lc, and the rains
did not begin until late September. The temperature
records for the period of the experiment are given in

Table 1.

The experiment was located at an elevation of abont
1200 ft. The soils are classified as Bauru superior, sandy
loam, with a soil reaction of pH 6.0.

The Experimental Pastures

Pastures of 20 to 26 ha. cach were laid out in an area
of very uniform Colonial Guinea grass (Panicum maxi-
mum Jacq.) pastures which were established about 14
vears ago. Two pastures (field 1cphcat1()ns) were allotted
to cach of the four feeding regimes (see Table 2) iu this
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Figure 1. Rainfall by periods corresponding to weighing times of cattle,



TasLE 1. Average maximum and minimum temperature
readings corresponding to animal weigh pe-

riods.
Daily averages
Period Davs . p b e
eroe e AMax, Min. Av.
o 77]’]1]’“]“)(_"[‘ 7 OC o °C V aC
Pre-weaning
April 13 — June 14, 1962 62 26.1 14.3 20.2
Post-weaning—Winter season
June 14— July 12, 1962 28 24.3 10.5 17.4
July 12 = Aug, 9, 1962 28 26.0° 12.4° 19.2°
Aug. Y — Sept. 6, 1962 28 28.3 14.5 214
Sept. 66— Oct. 1, 1962 28 29.9 17.7 23.8
Post-weaning—Sunimer season
Oct. -4 — Nov, 1. 1962 a8 27.2 16.9 22,1
Nov. 1 — Nov, 24, 1962 28 30.6 18.7 247
Nov, 29 — Dee, 27, 1962 28 30.4 20.6 25.5
Dec, 27, 1962 — Jan. 24, 1963 a8 30.5 21.7 26.1
Jan. 24 = Feb, 21, 1963 28 1.3 21.1 26.2
Feb. 21 — Mar, 21,1963 a8 32.6 21.6 27.1
Mar, 21 — Apr. 185, 1963 28 30.7 19.0 249

°Average of 27 davs,

trial, thus providing 40 to 30 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 carrving capacity of all pastures was sufficient
for the number of animals indicated in Table 2 during
both the wet and dry seasons. Additional animals were
used to maintain the grazing pressure near optimum dur-
ing periods when forage was in excess of that necded by
the tester animals. The extra animals were used only to
keep the pastures in an optimun grazing condition, and
the data reported herein are for only the tester animals.

The Experimental Animals

A large number of Zebu 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 born during the months
of September and October 1961 and were six to seven
months of age at the start of the experiment on April 13,
1962, About one-half of the total number of calves in each
pasture received an implant of 24 mg. diethylstilbestrol
on April 13and another 24mg. on November 1. The calves
were weaned on June 14, at which time about one-half of
the calves within the implanted and unimplanied groups
within cach pasture were castrated, leaving the remainder
uncastrated.,

The cattle were weighed at the beginning and end
of the 62-dayv pre-weaning period and then at 28-dav
intervals after the calves were weaned. On cach weigh
date after weaning, the calves were weighed after an
overnight fast. Water was alwavs available in cach pas-
ture, and a complete mineral mix containing salt and
trace minerals was fed free choice. The composition of
the mix was as follows. In 100 kg. of mineral mix:

54.54 ke, common salt
40 kg. bone meal
200 gin. copper sulphate

200 g, iron sulphate
GO g, cobalt sulphate

Although onlv about one-fonrth of the animals were
considered readv for slaughter on April i8, 1963, five
animals from each of the 16 treatment groups—80 animals
in total—were selected for slanghter, which represented a
little less than one-half the tester animals (see Table 2).
These animals continued on their respective treatments
for an additional 15 davs bevond the termination date,
when they were walked 36 miles to the slanghterhouse.
They were slaughtered on May 8, and slaughter and
carcass data were obtained.

The Supplemental 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

9



TanLe 2. Schematic plan of treatments: Supplemental
feeding on pasture, Fazenda Jangada, April

13, 1962 to April 18, 1963.

Between-pasture variables — Within-pasture
Feeding treatments (daily ration Zhead) variables
Treat- X
ment Pre-weaning Post-weaning No. of
No. April 13 to Juane 14, 1962 to DES o drated eSter
June 1, 1962 April 18, 1963 per calf astrated cafves
62 days 308 Jdavs
Calces not creep fed
; yes®® 11
1 Pasture only - Pasture only :
| : [ves®® 10
. none lho 11
[ [ (yes®® 10
J Pasture : Bmg® 1o 11
2 Pasture only f +1760 gm. c.em. - oo
+ 480 gm. esame | o0 fyes 10
L ‘ . no 11
Cualves creep fod
1 : . [ves®® 12
‘ Pasturc Pasture 48 mg, 1no 11

3 4 42050 gm. c.em. - 2003 g, e,

+ 185 gm.pan. | + 240 g, e.sm. t R ,f."““ 11

’\ g 1 ( g none lno 13

e e , f‘.(,soo 10

} Pasture l Pasture I B mg.® no 11

4 - +1830 g c.em. o +1760 gm. ceam, - (yos® 10
Ve 375 gm, pan b 480 g, esan, \ . fyes®®

| (o gm. p.m | g none 110 11

° 24 mg. stilbestrol implanted on April 13, 1962 plus a second implant of
24 mg. November 1, 1962,
°° Castration effected at weaning, June 14, 1962,

Abbreviations: c.can. = corn-and-cob meal; pan. = peanut meal;
c.san. = cottonsecd meal,

amounts fed are tabulated in Table 3. The change from
peanut meal to cottonseed meal at w ‘aning time was
made solely on the basis of availability of the oil meals.
All rations were fed on an equal T.D.N. basis. The low-
protein ration contained about 9% and the high-protein
ration 12.4% of digestible protein.

During the pre-weaning period, the calves were
creep fed and the method used is illustrated in Figure 2.

10



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

Fed per animal per day

Ration Total

foo] T.D.N. Dig. Prot.
grams % grams e grans
Low-protein, pre-weaning
Corn-and-cob meal 2050 73.2 1501 5.4 111
Peanut meal 185 77.3 143 47.6 88
Total 2235 1644 199
Low-protein, post-weaning
Corn-and-cob meal 2005 73.2 1468 54 108
Cottonseed meal 240 75.1 180 374 90
Total 2245 1648 198
High-protein, pre-weaning
Corn-and-cob meal 1850 73.2 1354 54 100
Peanut meal 375 77.3 290 47.6 178
Total 2295 1644 278
High-protein, post-weaning
Corn-and-cob meal 1769 73.2 1288 5.4 95
Cottonseed meal 480 75.1 360 374 180
Total 2249 1648 275

11



Results and Discussion

Since the o\perim( nt covered three distinet phases,
namel\ the pre-weaning, the post-weaning winter- (h\
season and the post- weanmﬂ summer-wet scason, the re-
sults will be discussed for Cd(l] of these p('u()(ls as well as
combinations of successive periods. Below is a kev to the
table numbers + through 10 indicating the periods for
which the results are tabulated. After the pre-weaning
period, the results obtained for cach of the two successive
post-weaning periods were influenced not only by the
prevailing treatments, butalso by the previous treatments.

Kev to table numbers indicating periods for
which results are tabulated

. Pre- Post-weaning pt'x‘i()d
Table -
N weaning Winter-dry
O period N Summer-wet scason
season
April 13, June 14, October 4, April 18,
1962 1962 1962 1963

4 |62 dayssefa— 112 days —fat——196 days —————m]
=62 days—m]

G ja— 112 days —|
ft———— 174 days e
8 pt——— 196 days ————m]
9 f 308 days >
10 je 370 days >

In Brazil, the most common practice is to castrate
the male calves at weanin& time and not to use diethyl-
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 anv supplemental fecdmg will be con-
sidered the control animals during the post-weaning pe-
riods. Tn Table 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-
ulated liveweight gain per animal isillustrated in Figure 3.

Pre-wceaning Period

Since treatments 1 and 2 (lurin{,r the pre-weaning
period did not receive any creep feed, the ay 2 -age gain of
the two groups of nonimplanted animals is considered the
control gain for that period. Both the low- and the high-
protein supplement were about equally ellective in in-
creasing the rate of gain during the 62-day pre-weaning

APRIL 13 JUNE 14 OCTOBER 4 APRIL I8
450
/"
400 L
o
x 350
(=]
o
w
I
o
o 300
-
I
o
w
z
$ 250
4
A PRE-WEANING POST-WEANING
R CREEP-FED  SUPPLEMENT
00 p“oe .
2 ﬁ,‘—’ I NO NO
2 NO HIGH PROTEIN
3 LOW PROTEIN LOW PROTEIN
4 HIGH PROTEIN HIGH PROTEIN
150
i /CALVES WEANED
= e # #
PRE-WEANING POST WEANING -WINTER POST WEANING ~SUMMER
62 DAYS 112 DAYS 196 DAYS
an3 6/14 10/6 a/18

Figure 3. Influence of supplementation upon gain in liveweight,
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= TaBLE 1. Animal responses to creep and supplemental feeding on pasture and to (]ieth_\'lsti]bestm] and
astration, April 13, 1962 to April 18, 1963 — 370 davs.

Treatment variables (2 reps.) Pre-weaning Post-weaning 174-day Post-weaning 370-day accumulated
Treat-  Between pasture witl r April 13 to June 14, 1962-62 days \\'i:)\h-r. ]u;w 14 ccnmulated SIm‘\‘nu‘r.](;cl(.;,'GZ- ,
. Y. Toate ithin pasture Tester 4 Oct. 4, 62— . Apr. 18 "63 - nc.
l;}(:‘ \\'1I~.:|‘;inu \\'nl-.(l::nu C;n-l animals A, Av. .. inc. over 112 days Gain ’ ‘I,:‘:r e 196 days Gain/ over
creep  supple- DES® trated®® initial final Gain/ = trol Av final - Gain animal  control Av. fimal - Gain’ animal control
: 1
fed ment weight weight MY g g ke weight animal weight animal
T 7 B ‘number ky ky ky ke ) ky kg ky kg - ky kg kg kg
1 N N Yos ‘es 2456 0.8 318 G. 393.8 1502 2020 41.6
° “ e N {é} 1926 2336 410 86 :zj: 5008 2% 171 Sese 1487 015 41
No Yes 10} 1232.5 1.8 35.7 — 3572 124.7 160.4 —_
98 232 93¢ _
No No 11j 1981 2320539 12421 90 429 72 3836 1415 1844 240
2 Noo ILE Hes Qs 0 } 1822 2203 381 57 {:Z(’Q B B LS A e e
s NO i, D> NS} 0. I R 0. 2022 i 1.¢C
No Yes 10} 1863 2173 31.0 [1256.6 390 700 343 3824 1258 1958 35.4
No No 11 U =R : TOI2705 335 845 488 4109 1404 2249 645
3 L.P. L.P. Yes  Yes 12] {283.1  36.5 835 498 4144 1313 2168 36.4
Q9 G 248 C 3
Yes No 1 1996 286490166 5056 448 938 5500 4460 1504 2442 838
No Yes 11} 1270.1 257 741 384 3897 119.6 1937 33.3

o No 13 195.5 2429 484 160

AT DY L LI
4 HRILD Xes o Yes i(x)} 1839 2359 520 196

1252.0 385 869 312 4190 137.0 2239 63.5
[289.2  49.8 101.8 6G6.1 4118 1226 2244 64.0
1284.1  51.4 1034 677 4173 1322 2366 76.2
No Yes 101 1267.1  37.7 S81.7T 460 3788 1117 193.4 33.0
No No 111 12844 565 1005 648 4159 131.3 2320 71.6
° Stilbestrol implanted; 24 mg. April 13, 1962 and 24 mg. November 1, 1962.
°® Castration effected at weaning, June 14, 1962.
Note: Control gains in boldface tvpe.

184.6 228.6 440 116




period (Table 5). The increase was about 200 gm. per

animal per dayv, which represents a 34% increase over the

control, The nnplantatlon of stilbestrol also increased the

rate of gain 92 gm. per animal per day, although the
alves were only () to 8 months of age.

Postweaning Winter Season

The results for the post-weaning winter scason of
112 days are given in Table 6. Since the quality of the
forage decreases markedly during the dry season, the ef-
fectiveness of the supplcments was very “evident. Where
no supplement was fed, the rate of gain was only 74 gim.
per day, the low-protein supplement increased the rate of
gain l)_\' 177 gm. per day and the high-protein supplement
by nearly 290 gm. per dav.

TasLe 5. The influence of ereep feeding and diethylstil-
bestrol implants upon the daily gains of suck-
ling calves, pre- wemms’r pcnod April 13 to
June 14, 1962 — 62 days.

With stilbestrol
(24 mg)°

Av, for feeding

Without stilbestrol treatments

Treatment

l’n - Av, tne. \\ Inc. Av, Inc,
No.  weaning daily for daily for Gaily for
creep fed franin creep gain ereep gain reep
Jubin [GIIN . am. g, .
1 No 661) ... 547 z. 604) .,
2 Noo 65{98 = 50005 — gy S0l —
3 L.p. 790 152 781 258  TH6 205
4 H.P. '3() 200 710 187 774 93
Average 7"() 634
Increase for DES 92 —_—

Significant differences from analysis of variance, using David B.
Dancan’s muitiple range est for 54 levels:

Treatments
| 2 .‘3 4

Nore: Any two treatments not underscored by the same line are sig-
nificantly different. Anv two underscored by the same line are
not \l“llr(.ll]l]_\ different.

Probabilities (P):  Treatments P<0.05

Stilbestrol 05<P<0.01

C.V, = 9%

° Implanted April 13, 1962.
Nore: Control gains in boldface type.
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The response to diethyvlstilhestrol was quite diflerent
when implanted  on astrated and uncastrated male
calves, indicating an interaction of these two factors, Stil-
bestrol increased the average dailv gain of castrated
animals 99 gm. and of uncastrated animals onlv 17 gm.
For animals not treated with stilbestrol, castration re-
duced the average daily gain per animal hy 120 gm., and

Tasre 6. The influence of supplemental feeding, stilbes-
trol implants and castration upon the p(-ll(nm-
ance of calves in the post-weaning winter-dry

scason of June 14 to October 4, 1962—112 (Ll\s

Av, for
Treatment Withstilbestrol ¢ 2 tine ) @ Without stilbestrol feeding
treatients

Pre- Post- Castrated®® Notcastrated Castrated®® Notcastrated
wedn- o weans
No. ing ing Ave Inee Ave dnee Ave Inee Ave o donee v e
creep supple- daily for daily for daily for daily for dadly for
fed ment gain sup. gaing sup. rame sups gaine sup. o gain sup.

T PO T PO T PO 1 T T PO 4 W14 | PR (Y11 P T [ ({1 | LTI

No No 96 — 105 — 16 — 80 T —

2 No ILP, 456 360 512 407 348 332 478 398 448 374
3 [P L.P, 326 230 400 295 229 313 344 264 325 251
A! ELP. LILP. 45 349 459 354 337 321 504 424 436 362
Av, DES 2 Castr, 331 364 232 352
Av. Stilhestrol 350 292
Inc. for DES 58 —
Av. Castration 282 360
Inc. for No Castr. —_ 78

Slqmlu.ml differences from amalysis of variance, using David B,
Duncan’s multiple range test for 54 levels:
Treatments
1 2 3 4

Nori: Any two treatments not underscored I)\ the same line are sng_‘-
nificantlv different. Any two unde rscored by the same line are
not sl{,nlﬁmnll\ differdént,

Probabilitics (P): Treatiments 0.001 <P <0005
Stilbestrol .00 <P <0.005
Castration P<0.001

Stilbestrol = Castration 0,01 P<0.023
C.V, =299

¢ Tniplanted April 13, 1962,
2% At weaning, June 14, 1962,
Nore: Control gains and averages in boldface type.

16



¥ ) ' 3 v » :
s BRI P LR (it oh
Figure L. Supplemental feeding during post-weaning period, aninals nearing
marketable finish at about 18 months of age,

for animals treated with stilbestrol castration reduced the
average daily gain per animal by 38 gm. The overall effect
of stilbestrol was to increase the rate of gain by 38 g, per
animal per dav, and for no castration the increase was
78 gm. peranimal per day.

Preaceaning Period plus Post-weaning Winter Season

By combining the results for the first two periods,
the effect of the various treatments for the 174-dav period
may be studied (Table 7). At the end of this period, all
three groups receiving supplemental feed showed a
higher rate of gain than the control group receiving only
pasture. There was an indication that the calves receiving
a high-protein supplement during both the pre-weaning
and post-weaning winter period had a higher rate of gain
than the otlier groups (treatment 4), but as will be
pointed out Jater this advantage completely disappearcd
during the subsequent summer season, By the end of the
174-dav period, animals which had received the high-
protein supplement from the begiming 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 gained an average of 294 gm. over and above
their respective controls (Table 7). Those that received
the high-procin supplement only after the weaning
period (treatment 2) showed an average increase over
the controls of 224 gm. per animal per day. This was al-
most indentical to the increase that was obtained from

TasLe 7. The influence of supplemental feeding, stilbes-
trol implants and castration upon the perform-
ance of calves in the combined pre-weaning
period and  post-weaning winter-drv season
April 13 to October 4, 1962174 davs.

Av. for
Treatment With stilbesteol (24 myge) @ Without stiltestrol feeding
treatments

Pre- Post-  Castrated®® Notceastrated Castrated®® Not castrated

wean- wean- ° -
No. ing iy Av. Ine. Ave Ine. Ave dnes Ave Ines Ave Ines
croep  supple- daily  for  daily  for  daily for - daily  for - daily for
fed ment  gainosupe gain osup.pain osupe o pain sup. pain sup.

[T P LS PR 111 R I PR {11 PN (1) PR 14| PP U1\ PRt B e

1 No No 298 — 303 — 205 — 246 — 263 —
2 No LD 513 215 548 245 102 197 486 240 487 224
3 LP. L 491 193 5339 236 426 221 99 253 489 226
4 ILP. MLP. 383 287 594 291 470 265 577 331 557 294
Av. DES % Castr. 472 490 376 452
Av. Stilbestrol 454 414
Ine. for DES 70 -
Av, Castration 424 474
Ine. for No Castr. —_ 50

Significant differences from analysis of variance, using David B,
Duncan’s multiple range test for 5% levels:
Treatments
1 2 3 4
NoTE: Any two treaunents not underscored by the same line e sig-
nificantly differenu, Any two underscored by the same line are
not significantly different,

Probahilities (P):  Treatments 0.001<P<0.005
Stilbestrol P<0.001
Castration 0.01<P<0.025

Stilhestrol X Castration  0.10<P<0.25
C.V, =219
° Implanted April 13, 1962,
% At weaning, June 14, 1962,
Nore: Control gains and averages in holdface type.
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the low-protein supp](ment which was fed during hoth
the pre- and post-weaning winter season (treatment 3).
The : average (Lnly increase in gain in that treatment was
226 gm.

The interrelationship between diethvlstilbestrol and
castration continued to be evident, with the castrated
males without stilbestrol showing the lowest rate of gain
and the uncastrated males with stilbestrol having the
greatest rate of gain. Castration had the eflect of 1educmg
the rate of gain 24 gm. per steer per dav with stilbestrol
and 76 gm. per steer per day without stilbestrol. These
results stl(mg]\ suggest that stilbestrol has substituted for
an inherent function in the uncastrated male and hence
verv little response was obtained from stilbestrol in un-
castrated males. The overall effect of stilbestrol was to
increase the average dailv gain by 70 gm., and castration
had the cffect of l(*(lucmg the average daily gain by 50
g, per animal per day.

Post-weaning Summer Season

During the post-weaning summer scason, the an-
imals \\’hl(h did not receive supplementary fecd (treat-
ment 1) showed gains equal to or greater than the
supplement-fed groups. Much of this was due to the

arrv-over effect of the very low gains that were obtained
from the control group (()ll]l)dl(‘(] with the relatively high
gains made by the supplement-fed groups during the pre-
vious 174-day period (Table 8). During the summer
months, under 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 mtewstmg relationships during the sum-
mer pcn()d (Table 8). Castration reduced the aver age
daily gain by 35 gm. where the animals were implanted
with stilbestrol, and the depression was 88 gm, per animal
per day without stilbestrol. On the other hand, stilbestrol
increased the rate of gain of castrated males by 77 gm.
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and by only 24 gm. in the uncastrated males. During this
summer pmlo(l the bulls showed an average daily in-
crease in gain of 61 gm. over the steers, and diethylstil-
bestrol increased the aver age daily gain by 50 gm. The
stilbestrol had the effect of just about offsetting the de-
pression in average dailv gain resulting from castration.

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

davs.

v
Av, for
Treatment Withstilhestrol (418 my. ) ° Without stilbestrol feeding
treatiments

Pre- Post-  Castrated®® Noteastrated Castrated®® Notcastrated

wean-  wean-
No. ing ing Ave Inee Ave Inee Ave Inee Ave e Ave Ine
creep  supple- daily for daily tor dadly . for daily for daily for
fed ment  gain o osup. gain o supe o waing sup. o gain osup. Eain o osuap,

HULMIL g L e g, e e e pm.
1 No No 766 — 739 — 636 — 722 — 721
2 No ILP, 701 < 65 6YS -Gl 642 6 716 -~ 6 0689 =32
3 L. LB 670- 96 767 5 610 =26 699 =23 G687 -34
{ .. TP, 626140 680 <79 570 66 671 =51 637 -84

Av, DES 2 Castr, 691 726 6l 702
Av. Stilbestrol 708 658

Ine. for DES - 50 —_
Av, Castration 653 T4

Inc. for No Castr. —_ Gl

Significant dilferences from analysis of variance, using David B,
Duncan’s multiple range test for 5% levels:

Treatments
| 2 3 4
Nore: Any two treatments not underscored by the sume line are sig-

nificantly different. Any two underscored by the same line are
not significantly different.

Probabilities (P): Treatments P=0.10
Stilbestrol 0.001 <P <0.005
Cantration P<0.00]

C.V. = 124

Stilhestrol <

Castration

0.025 P <0.05

° 24 mg, implanted April 13, 1962 and 24 mg. November 1, 1962,
2% At weanmg, June 14, 1962,

Nore: Control gains and averages in holdface type.
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Combined Post-wceaning Winter Season and
Postaweaning Summer Season

During the winter scason, the supplements fed on
pasture gave much higher rates of gain than pasture alone
(Table 6, Figure 2). As scen from Table 8, however, the
rates of gain during the summer months were less for all
the groups receiving supplements. This had the effect of
wiping out much of the advantage for supplements which
was evident at the end of the dry scason, so that the dif-
ferences between feeding treatments were greatly mini-
mized by the end of the following wet summer scason
(Table 9). It will be noted that the rate of gain for treat-
ment 2 which received the supplement only after weaning
appears to be greater than for the other supplement
groups. However, this group had a much lower rate of
gain during the pre-weaning period, so that much of the
higher rate of gain during the post-weaning period can
be accounted for on the basis of compensatory gain
(Tables 53 and 9).

Castration reduced the rate of gain by 36 gm. with
stilbestrol and 98 gm. without stilbestrol. The overall of-
fect of stilbestrol was to increase the rate of gain by 53
gm. per animal per dav, and the overall effect of castration
was to reduce the average daily gain per steer by 67 g,

Pre- and Post-weaning Periods

An examination of the results as shown in Tables 4
and 10 for the entire period of 370 davs reveals that cach
of the supplement treatments produced gains of about
the same order of magnitude over the control treatment.
The carly advantages for creep feeding and the advan-
tage for the high-protein supplement during the drv
winter scason completely disappeared during the final
SHMMer Season.

Differences were evident, however, in the responses
to stilbestrol and to castraiion, but those responses did
not appear to be related to whether the animals received
supplemental feed or not. For the entire experiment,
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TasrLE 9. The influence of supplemental feeding, stilbes-
trol implants and castration upon the perform-
ance of calves in the combined post-weaning

winter-drv  season

dlld summer-wet  season

Time 14, 1962 to April 18, 1963—308 dayvs.

Av, for
Treatment Withstilbestrol ((48mg.)® Without stilbestrol feeding
treatments
Pre- Post- Castrated®® Notcastrated Castrated ®® Not castrated
weian-  wean-

No. ing ing Ave Ine Ave Ines Ave Imes Ave Inee Av, Inc
creep  supple- daily  Jor  daily  for  daily for dailv for daily for
fed ment  gain osup. pain sup. gain sup. gain sup. pain sup,

Qe g g, Eine g gme g, e g, i gmr.”
1 No No 323 — 521 — 411 — 489 — 486 —
2 No IL.P. G612 89 630 109 535 124 629 140 602 116
3 Lp LD 345 22 634 113 472 61 570 81 555 69
4 ILe, P 560 37 599 78 485 74 Gl0 121 564 78
Av. DES X Castr. 560 396 476 574
Av, Stilbestrol 578 525

Inc, for DES 53 —
Av. Castration 518 585

Ine. for No Castr. — 67

Significant differences from analysis of variunce, using David B,
Duncan’s multiple range test for 5¢ levels:

NOTE:

nificantly diflerent.

Treatments
3

I 2

not significantly different,

4

Probabilities (P): ‘Treatinents 0.0253<P<0.05
Stilbestrol P<0.001
Castration P<0.001

CV. = 137

Stilbestrol < Castration

0.01<P<0.025

Any two treatments not underscored by the same line are sig-

Anv two underscored by the same line are

° 24 mg. implanted April 13, 1962 and 24 mg. November 1, 1962,
°° At weaning, June 14, 1962,
Nore: Control gains and averages in boldface type.

astration reduced the average daily gain by 30 gm. with
stilbestrol and by 82 gm. where no stilbestro! was im-
planted. The overall effect, then, of stilbestrol was to in-
crease the average daily gain by 60 gm., and the overall
effect of castration was to 1educe the rate of ¢ bam l)y 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.

TasLe 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 (1&)’8.

Av. for
Treatment Withstilbestrol (48 mg.)° Without stilbestrol feeding
treatments

Pre- Post- Custrated®® Notcastrated Castrated®® Not castrated

wean- - wean- o ) Tt
No. ing ingr Ave Tnee Ave Inee Ave Ine. Av. Ine. Av. Ine.
creep  supple- daily - for  daily  for  daily  tor  daily  for daily  for
fed ment gain supe gain supe gain sup. gaing sup. gain sup.

AT LT\ P Lo} Y] PR (1 S | U T gm.igl;). ém.-

1 No No 546 — 3544 — 434 — 498 — 506 —
2 No ILP. 612 66 627 83 3529 95 608 110 594 88
3 LP. L.P. 586 40 660 116 324 90 605 107 594 88
4 ILP, ILP. 606 60 639 05 523 89 627 129 599 93
Av,. DES X Castr, 388 G188 502 584
Av, Stilbestrol 603 543
Ine. for DES G0 —
Av, Castration 545 601
Inc. for No Castr, -— 56

Signilicant differences from analvsis of variance, using David B,
Duncan’s multiple range test for 57 levels:

Treatments
1 2 3 4

Note: Any two treatiments not underscored by the same line are sig-
nificantly different, Anv two underscored by the same line are
not significantly different,

Prohabilities (P):  Treatments 0.025<P<0.05
Stilbestrol P<0.001
Castration P<0.001

Stilbestrol X Castration  0.01<P<0.025
CV.=11%

° 24 mg. implanted April 13, 1962 and 24 mg. November 1, 1962,
°® At weaning, June 14, 1962,

Nore: Control gains and averages in boldface type.
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TasLE 11. Live and dressed weights, and carcass quality characteristics of 80 tester steers.

) . Dn-s.iscd
Treatments® Na.of Tipe ot l‘“ < l?“_..“cd ,“VL _",":!', Conforma- Quality Carcass Aatu-  Mar-
No. Slii)bhﬁl}énf DES  animals  animal Mu‘\" ‘315";:__)“3 !\I:\‘\t ‘F;%Jl]:)ﬁ-'} dt‘:‘ll,ll::,‘:‘_,[,:‘a tion grade wrade urade rity bling Color
o o ’ ’ tenderloin -
kg. kg. kg,
1 None Yes 5 Steer 438 228 240 Std -+ Std Std C St S.DR.
3 Bull 439 230 240 Com Com— Com-— B St S.D.R.
No 5 Steer 390 207 218 Gd— Gd— Std -+ B S LR,
5 Bull 131 223 231 Com -+ Ut-i- Com— C T S.D.R.
2 High protein —  Yes 5 Steer 426 237 249 CGa-- Std Std C S S.D.R.
not creep fed 35 Bull 418 237 247 Gd— Ut—+ Com— D T D.R.
No 5 Steer 101 219 232 Std + Gd— Gd— B Sm L.R.
5 Bull 436 251 258 Gd— Ut + Com— C T  D.R.
3 Lowprotein—  Yes 5 Steer 447 247 260 Cd— Std— std C T  S.D.R.
creep fed 5 Bull 482 269 279 Com+ Ut+ Com— C T DR
No 3 Steer 429 238 250 Gd Std -+ Gd— B S L
3 Badl 438 245 233 Com =+ Ut Ut+ C T D.R.
4 High protein —  Yes 3 Steer 442 248 260 Gd— Gd— Std B Sm L.R.
creep fed 5 Bull 453 256 265 Gd-- Ut Ut+ C T S.D.R.
No 3 Steer 389 210 22: Std+ Std+- Sted -+ B S LR,
5 Bull 447 247 £33 Comr Ut Ut-+ C T DR

°See Table 3 for schedule of treatments. The post-weaning feed supplements were continued for 15 davs after the termination of the trial on
April 18, 1963 up to the time the animals were walked to the shughterhouse approsimately 36 miles from the experimental site.

Kev to abbreviations: Conformation, quality and
carcass grades Maturity Marbling Color
Gd = CGood Ato D = Young to Old S = Small L.R. = Light Red
Std = Standard S1 = Slight S.D.R. = Slightly Dark Red
Com = Comumercial T = Traces D.R. = Dark Red

Ut = Utility
Note: The steer and bull carcasses were graded according to official United States standards. The IRT Research Institute wishes to acknowl-
edge the assistance of David K. Hallett, Marketing Specialist of the Livestock Division, United States Department of Agriculture,
Washington, who flew to Brazil specifically for the purpose of grading these carcasses.



Firure 5. Grading chilled carcasses on the rail.
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Carcass Evaluation®

At the end of the trial on April 18, five tester animals
vrere selected from each of the 16 experimental groups for
the purpose of obtaining carcass information. The 80 ani-
mals were continued an additional 15 days on their re-
spective experimental treatments, after which 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 was a fairly wide range in carcass character-
istics for individual carcasses; however, the average—by
treatment group—while showing some differences, does
not indicate any dramatic differences. The steer carcasses
had a higher percentage of kidney fat (Table 14), a
greater thickness of surface fat (T Table 15), hut a smaller
rib-eve area (Table 16) than the umcspon(]mg bull car-

asses. On the other hand, the feeding lcg?lmes included
in this study gave only small differences in these three

°The carcass evalnations were made by David K. Hallett of the Livestock
Division of the Agricultural Marketing Service, U.S.DA,

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

Treatment

, , W llh \hlhulml \\ llhmll \llll)( slrnl Average
Pre- Post- _ o : Aver:
Average for
wean- - wean- feeding
No. ing ing Not Not Not tn"\lmcl};ls
creep  supple-  Castr,  castr. Castr.  castr, Castr.  custr, ) )
fed ment
T v g g 5./' g e T

No No 510 524 53.0 51.8 52.5 52.1 52.3
No ILP. 55.8 56.7 547 57.5 552 57.1 56.2
LP. LP. 55.3 55.8 55.3 53.6 55.3 547 55.2
4 HP. WP 561 565 53.8 53.1 55.0 558 55.4

Av erage, with and

Lo O —

) \utlmut shlln stml - 551 544
A\tr.\{.,(' with and
witheut castration 545 54.9 54,7
Probabilitics (P):  Treatments P<0.001
Stilhestrol 0.025<P<0.05
Castration P=0.025

CV.=28%
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characteristics, althou&h there is an indication that the
rib-eve area was increased slightly by the supplements.

The implantation with stilbestr ol 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.

Interpretation of Results
The ultimaie objective of this tvpe 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-

TasLe 13, Influence of supplemental feeding, stilbestrol
implants and castration upon the dressing
percentage of heef cattle — U.S. standards.

Treatment

T ) . © With stilbestrol  Without stilhestrol Average
Pre- Post- v
! ’ . o - = Average for
wean-  wean- feeding
No. ing ing Nat Not Not -y atments
creep supple-  Castr,  castr, Castr,  castr, Castr.  castr. : )
fed ment
JE T VAR oy e 4%

1 No No 547 546 55.8 536 55.3 54.1 54.7
2 No 1LDP. 58.6 59.1 58.0 59.2 583 59.1 58.7
3 LP. L.P, 38.1 578 58.2 55.3 58.1 56.5 57.3
,_f&w U I’. II l’ ) 758..() 58.757 75()'..‘) , 5()’.8 579_§ZL§ZS
Average, with and
\Yltll()llt shlh(stm] ) 737.5 - 56.7
Average, with and
without castration 574 ©56.8 57.1
Probabilitics (P):  Treatments P<20.001
Stilbestrol 0.025<P<0.05
Castration 0.1<P<0.20
CV.=29%
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TasLe 14, Influence of supplemental feeding, stilbestrol
implants and castration upon the per cent
kidnev fat in beef cattle.

Treatment
- ’[,"- Posl- ’ ‘ With stilbestrol Withont stilhestrol Averge Average
wean-  wean- N
No. ing ing Not Not Not :(r):lr;':::i:;t'
creep  supple- Castr,  castr, Castr. castr, Castr.  castr, ' ’
fed ment
" 4 b " q e o
1 No No 42 32 40 24 41 28 3.4
2 No ILP. 39 3.1 4.8 20 44 25 3.4
3 LI, LD 3.8 27 40 22 39 24 3.2
4 P, H.P. 38 26 44 22 4.1 2.4 3.3
Average, with and
without stilbestrol 34 3.2
Average, with and
without castration 4.1 25 3.3
Probahilities (P):  Treatments 025«
Stilbestrol 0.25<P
Castration P<0.001

C.V. -

il
1o
to
<

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

Treatment
T T With stilbestrol Without stilbestrol Average
Pre- Post- " . - Average
wean-  wean- for h-v‘(l’.i'n ,
No. ing ing Not Not Not treatme t"f
creep  supple- Castr.  castr. Custr,  castr. Castr,  cistr, - oaments
fed ment
in. in, in. in, in, in, in,
1 No No Jd2 .09 A3 .06 A2 08 10
2 No ILD, Jd0 0 .06 A5 .06 d2 06 09
3 L.P, L.P. A0 .08 A2 .07 J1 .08 .09
4 e, 1Lp. 23 05 A2 .05 A7 05 11
Average, with and R
without stilbestrol 10 09
Average, with and
withont castration A3 .06 10
Probabilities (P):  ‘Treatments 0.25<P
Stilbestrol 0.25<P
Castration P<0.001

C.V. = 40%
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Fizure 6. Two rib-eve sections eat between 12th and 13th ribs. Left, steer;
right, bull, The castrated animals had a quality and carcass grade
average of standard to good, while the uncastrated stock was
classified utility to conunercial,

TaBLe 16.  InHuence of supplemental feeding, stilbestrol
implants and castration upon the rib-cye area
of beef cattle (hetween 5th and 6th rih).

T reatment

Th se With stilbestrol Without stilbestrol z\\(m;,(
Pre.  post. Nl tihetrel Withoutstilbestrol - Average e
wean- wein- :
h h . , i feeding
No. ing  ing Nat Not Nou  forfueding
creep  supple- Cistr.  castr, Castr.  castr. Castr.  castr. )
fed ment

sq in. sq in. sq. in. sq.in. sq.in, sqin, sq in.

1 No No 47 47 46 48 46 4.8 4.9
2 No IH.P. 3.0 5.0 45 55 48 52 5.0
3 L.P. L.P. 3.1 5.0 48 54 530 5.2 5.1
4 P II.I’. 3.1 59 47 57 49 58 54
Average, with and
without stilhestrol 51 50 e
Average, with and
without castration 48 5.3 5.0
Probabilitics (P):  Treatments 0.1<P<0.2
Stilbestrol 0.25<P
Castration 0.025<P<0.05

CV. = 17:2%
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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. However, this does not take into acconnt the pos-
sible decrease in pasture consumption per animal as a
result of the supplement. The rate of substitution of
supplements for pasture forage can only be determined
by much more sophisticated (‘\pcnm(*nts which are con-
ducted to determine the consumption rate of forages in
combination 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 he to decrease the amount of supplement
required to produce an extra kilogram of beet. Since
measurcments of carry m<r (apaut\ were not made in this
trial, the cftect of supplmncntal 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 produced 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 mav have to be developed which
will produce slaughter animals near the end of the dr v
scason. In order to bring about these changes, it may be
necessary to breed the cows at a different season of the

sar to allow the calves to make most efficient use of the
ln&h -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 dr v 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

30



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 svstems can
be developed which will permit marketing the bulls when
thev have reached an age of 18 to 24 months. It is very
doubtful if the wholesale meat buyer or the housewife
will discriminate between steer and bull meat if the
slaughter age is less than two vears. The results from this
trial indicate that the bull carcasses had a lower per-
centage of waste fat and a larger rih eve than comparable
stecr carcasses.

The marketing of slaughter cattle in South-Central
Brazil reaches a peak at the end of the summer season,
and it is during this period that prices are at their lowest
level. Five to six months later, at the end of the winter
season, there is alwavs 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 ai less than
two years of age and at all periods during the year.
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