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Tropical hair sheep of the Morada Nova breed were utilized

to study the effect of eana2rgy intake on age and welight at

(&

g

puberty. Twenty-four ewe-lambs, 140+1.2 days of age and waighing
12.5+.25 kg, were assigned to recelive 50, 200, 350 or 500 g of
maize grailn per day (Tl, 2, 3 and 4, respectively) along with 150
g of cottoasesd cake aad a grouand maize stover/maize cob mixturas
ad libitum. Between the beginning of the experiment and first
estrus, one lamb was removed from T3 and one from T4 due to rumen
disorders. Also, one lamb from Tl was eliminated for reasons not
related to experimental treatments, The remaining 21 lambs gained
weight at rates of 4246, 49+5, 60+3 and 7449 g.day ! for Tl, 2, 3
and 4, respectively. First estrus, detected by vasectomized
teaser rams, was displayed at 283+13, 294415, 310+16 and 255+15
days of age and 19.1+4#1.2, 20.6#+1.2, 23.4+2.0 and 20.3+1.4 «g of
weight for the four tr2atmeat groups. Treatment differences were
not significant (P>.05) for age or weight at first estrus.
Performance of Morada Nova ewe-lambs ian this experiment iadicates
that postweaning feadiag should provide for avarage déily gaias

1

within the range of 35 to 75 g.day” ~; that animals thus Ffed will

display flest estrus at 260-320 days of age (irrespective o

(=1

weight) or at 18-22 kg weight (irrespective of age); and that a

higher eanergy intake level will not accelerate age of first

REY WORDS: Hair sheep, Semiarid tropics, Energy supplemeatation,
Growth rats, AZe at puberty.



Introductioa
The e2conomie return to a sheep production enterprise
depends on maay factors, 1including the genetic capacity of
the anlmals themselves, the level of managemant aad autri-

Lion imposed relative to the genetic capacitv, aad the cost

w

of major imputs such as feed. For replacement breeding
females the age at which puberty (first estrus) is attalned
is an important detarminant of the ewe”™s overall lifetinme
productivity and raturn above cost of rsariang.

In Northeast Brazil ewe-lambs of tropical hair breeds
born at the beginning of the rainy season normally will not
reach aa adequate weight for breeding by the end of the sub-
seaquent dry season, due to sevara restrictions in feed
availability from the native "caatinga" tree and shrub vege-
tation. Consequently lambs are either bred at a less than
desirables weight or at a time well into the rainy season
which results ia parturition in the middle of the exteaded
dry season. Either option causes severe reductions in flock
productivity compared to the genetic poteantial of individual
ewes.

At tropical latitudes photoperiod is not a facteor in
detarmianiag the reproductive cycle of sheep (Dyrmundsson,
1973). This makes the level of feediaz and management all
the more 1important an iaflueace oa onset of puberty (Allean
and Lamming, 19A1) by facilitating aa adjustment of the
breediag caleadar to best take advantage of natural cycles

in feed availability.
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Jith thase factors Ia miand the preseant 2xperiment was

eact of four lavals of
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ost-weaanlag
energzy intake on the zrowth and subsequent age and weizht at
puberty (defined as first manifest astrus) of Morada Nova
ewe-lambs raised ia confiaement duriang the prolionged dry

season, iLa the semiarid tropics of Northeast Brazil.

Materials aand Methods

The site of this experiment was the Vational Centar for
Goat Research (CNPC) of the Brazilian Enterprise for Agri-
cultucal Research (EMBRAPA) at Sobral, Ceara WNormal maxi-
mum and minimum monthly temperatures at the CNPC ar= 35 and
22°C, with little yearround varianility. Mean precipitation
is 759 mm per year, usually falling eatirealy withia the
p2riod of Jaanuary to.May. 'he dry season is therefore of
about seven moaths duration (Figueirsdo and Pant, 1982).

Twenty-four Morada Nova ewe—-lambs which had bheen weaned
at about 112 days of age were assigned randomly to oae of
the four exp?rimental diets showa in Table 1. Ia addition to
these diets all animals were offered a mixture of ground
maize stovar (70%) and ground maize cobs (30%), ad libitum,
Animals were penned in groups of three, and raceived water
and a2 common salt-bone meal mixture ad libitum. Theair age
and weight at the onset of the experiment were 140+1.2 days
and 12.5+.25 kg.

Animals were weizhed evaery 28 days; zrowth rates for
each animal were estimated by linear regression of weight as

A function of age bDetween the beginning of the experiment



Table 1, Composition of post-wsaning supplemantal diets

to exparlaantal Yorada Nova ewa-lambds.

Diet no.

fed

par animal, »nerc day

Cottoaseed cake, g 150 159 150
Ground maizs graia, g 50 200 3590
Total coi1centrate offered, g 200 350 500
Digestible protein?®, g 33 43 53
Metihollzable eaz2rgy?, Mcal 0.7 1.2 1.7

8gstimated from published values (National Research Council,

1975).

and the first manifested estrus. One weight taken after

first estrus, on the regular 28-day schedule, was Included.

The estimated weight at first estrus was calculated for

each animal by use of these regression coefficients,

except

for two lambs whose calculated weights seemed too deviant

o™

from actual recorded weights around the same age. For

these

two animals actual weizhts taken on the day following first

estrus waera used.

Estrus was detaectad by 2xposing all lambs twice daily

to vasactomized teaser rams. Lambs ia estrus ware bred to

intact rams. Pragnancy was diagnosed by laparotomy at

days following last bresding.
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One animal was removad from each of treatment grouns 3

and 4 due to a rumen disordaer which may have been related to

high levels of starch latake. From treatment group 1,

one



animal had to be removad due to a problamnot relatad to the

experiment. Weight gzaians aad first estrus data for the

w

remaining 21 lambs were analyzed in a completely randomized
design (Steel aad Torrie, 1980) with three dezgrees of frae-
dom for treatments and 17 for residual effects. Feed iatake
data for pen groups waere analyzed in the same design but
with only four residual degrees of freedom. Duncaa”’s
multiple cange test was used to compare means among dietary
Lreatmeant groups.
Results and Discussion

Over the 20 weeks of the experiment, total dry matter
intake (DMI) was 61+.9 g per kg metabolic weight (MW) per
day. The mean for diet 3 was higher (54.5 g, P<.05) than for

(=1

the other three diets (60.2, 59.1 and 59.4 g for diets 1, 2

and 4). These levels of intake were similar to thoss cepor-
ted for Barbados Blackbelly (a tropical hair breed) X Dorset
and/or Suffolk growing wether lambs consuming diets of wheat
straw and up to 65% concentrates (Brown and Johnson, 1985)
or coastal bermudagrass or fescue hay (Luzinbuial aad
Johanson, 1982). Growing lambs of a tropical breed in
Indonesia, however, wara reported to consum2 79 g DA/kz MW
when offered greea forages and crop foliages (Haryanto et
al., 1232). And in Brazil, Morada Nova wethers similar ia
weight to the ewe-lambs in the preseat study consumed about

90 g ODM/kg MW per day when offered a dist with 50% malize

crop residue (Dliveira et al., 1982),.

Ti

1@ maize crop rasidue roughage portion of the diat,

of farad d libitum, was consumed in decreasing amounts



(P<¢.05) as tha leval of concentrate offered incresased (Tabl=a
2). The net effect was to shift the roughage/conceatratz
ratio from 62/38 for diet 1 to 38/62, 24/76 and 19/381 for
diets 2, 3 and 4. For the latter three dists, refusals of
conceatrate measured 3, 8 and 30%Z of the amounts offer=d.

Total daily DMI per pen lncreased as the animals grew,
for diets 1, 2 and 3. Howevar, for the hiéhest coacentrates
diet {(no. 4) daily DMI was lower during ths final wesks of
the experiment than at the beginniag. For all treatments,
when DMI was corrected for body weignht or MW it was lowsar in
weeks 13-20 than in weeks 1-12 (Table 2). There was a rever-
sal of treatment effects in these two sub-pariods: duriag
waeks 1-12, treatmeant groups 3 and 4 coansumed more (P<.05)
than groups 1 and 2; but during weeks 13-20, treatment group
4 consumed less (P<.N53) than the other three gzroups.

Average daily gain responded (P<.05) to the increased
eaergy concentration of the diets coansumed (Table 3). The
highest rates of gain, 50 and 74 g/day on diets 3 and 4,
werea still considerably lower than those reported by
Oliveira t al. (1282) for Morada Nova wethar lambs.

In spit
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of faster rates of gaian for the aaimals which
consumead more easrgy, average ages and wesights at puberty
were not significantly different for the four dietary groups
(Table 3). Regardless of distary treatment, all lambs axc=apt
two (one each from treatment groups 1 and 4) had achleved at
least 13 kg body weight before first display of estrus, and
all lambs except a different two (again, one each fron

groups 1 and 4) were at least 260 days old by first estrus.



Table 2. Feed Intake by exparimental animals.

per animal, per day
Concentrate offared, g 200 350 500 650
Concentrate refused,
Z of offered 0 3 8 30

Dry matter intake, g

=1

Concentrate 182 304 414 4908
Rouzhage 29383 189° 133¢ 944
Total 4802 4932 5470 5022

DM intake, % of body welght

Wk 1-12 3,18 5. 18 3,50 3.4°

Wk 13-20 2 98 2y T2 2.78 L
DM intake per W'75

Wk 1-12 522 512 70° 63°

Wk 13-20 552 562 572 470

Yeans in the same row not followed by the same letter
are different (P<0.05).

These results could be interpreted to define the minimum age
and weight for puberty in sheep of this breed (when exposed
daily to a ram). By the same token all but one of the lambs
of the lower dietary energy treatments {(groups 1 aad 2)
manifaested first estrus before reaching 320 days of age aad
22 kg weight, which could be iaterpreted as defianing the

upper limits for optimal ranges of age and welzght for first



estrus., 411 hut on2 lamb of these two groups zained at la2ast
35 but not more thaa 52 g.da_l.

Lambs receiving the higher dietary energy tresatments
(groups 3 and 4) generally did not display first estrus any
carlier than those in groups 1 and 2. On the coatrary, there
was a tendency (non-significant) for first estrus to occur
at an age older than 320 days (two lambds of group 3) or at
body welzhts higher than 22 kg (five lambs or 50%Z of zroupns
3 and 4.);

All lambs became pregnant after 1 or 2 services; only 5
of the 21 lambs required a second service, and this require-
ment was indepeandent of dietary treatment (Table 3).

Je conclude from these results that Morada Nova ewe-
lambs, if fed to achieve post-weaning daily gaians of at
least 35 but not more than 60 g, and exposed to a ram, will
reach puberty (first estrus) at 18-22 kg body weight or at
260-320 days of age. Increasing the energy concentration of

the diet to the point where avaerage daily gain excz=eds 60 g

is probably uneconomical as a feeding practice.

10



Table 3. Weight gains and age and weight at first 2strus fnr

g

experimental ‘torada Nova ewz2-lambs.
Overall
Diat no
o meaan
Ltem 1 2 3 4 1+S8E
Starting age,
da? 136 138 141 144 140+1.2
Starting weight,
kg? 12.8 12.5 12.3 V4.2 12.5+,.25
Weight gains,
g/da® 432¢ 49¢d 60cd 744 5644, 2
Age at lst estrus,
da® 283¢ 294¢ 310¢ 266¢ 288+7.3
Wt at lst estrus,
kg 19.1¢ 20.6° 23.4C¢ 20.8¢ 21.040.3
No of laabs pregnantb, conceived at:
Ist service 4 3 4 3
2nd service 1 1 1 2

8n=6 for all treatments.

bn=5 for treatmesats 1, 3 and 4; a=6 for treatmeat 2.

cdMeans in the same row not followed by the sam2 letter are

different (P<0.05).
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