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SUMMARY

Tropical hair sheep of the Morada Nova breed were utilized
to study the effect of eanergy 1intake on age and welght at
puberty. Twenty-four ewe~lambs, 140+1.2 days of age and weighing
12.54.25 kg, were assigned to receive 50, 200, 350 or 500 g of
malze graia per day (Tl, 2, 3 and 4, respectively) along with i50
g of cotroaseed cake and a ground maize stover/malze cob mixture
ad libicum. Between the beginning of the 2Xperiment and first
estrus, one iamb was removed from T3 and one from T4 due to rumen
disovders. Also, one lamb from Tl was eliminated for reasons not
related to experimental treatments. The remaining 21 lambs gained
weight at rates of 42%6, 495, 6048 and 74+9 g.day~! for T1, 2, 3
and 4, respectively,. First estrus, detected by vasectomized
teaser rams, was dlsplayed at 283+13, 294+15, 310416 and 255+15
days of age aand 19.1+1.2, 20.6+1.2, 23.4+2.0 and 20.3+1.4 kg of
welght for the four treatment groups. Treatment differences were
aot sigatificant (P>.05) for age or welght at first estrus.
Ferformance of Morada Nova ewe-lambs ia this experimeat iandicates
that postweanlng feedlag should provide for avarage déily gains
within the raange of 35 (Lo 75 g.day_l; that animals thus fed will
display flest estrus at 260-320 days of age (irrespective of
welght) or at 18-22 kg weight (irrespective of age); aad that a
highetr energy Intake level will not accelerate age of filrst
estrus.

XEY WORDS: Hair sheep, Semiarid tropics, Energy supplemeantation,
Growth rate, Age at puberty.
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Introduction

The economic return to a sheep production enterpyrise
depeads on many factors, lacluding the genetlc capaclty o
the 1nlinals themselves, the level of managemant aad autri-
tioa imposed relative to the genetic capaclty, aand the costs
of major Imputs such as feed., For replacement breeding
females the age at which puberty (first estrus) is attained
s aa lmportant detarmlnant of the ewe”s overall lifetime
productivity and return abova cost of rearing.

Iv Northeast Brazil ewe-lambs of tropical hair breeds
born at the beginning of the ralny season normally will not
reach an adequate welght for breeding by the end of the sub-
sequent dry season, due to sevars restrictions ia feed
availabllity from the native "caatinga” tree and shrub vege-
tatlon. Consequently lambé are elther bred at a less than
desirable welght or at a time well into the rainy season
which results in parturition ia the middle of the extended
dry season. Either option causes severe reductlions in flock
productivity compared to the genetic poteatial of individual
eves,

At tropleal latitudes photoperiod is not a factor in
detarnlulag the reproductive cycle of sheep (Dyrmundsson,
1973). This makes the level of feeding and management all
the mocre {mportant an iafluence on onset of puberty (Allen
and Lamming, 1961) by facilitating an adjustment of the
breediag calendar to best take advantage of aatural cycles

in feed availability,



With these factors 1a miad.the present experiment was
desizned to test the effect of four levels of post-weanlag
energy intake on the growth and subsequent age and welght at
puberty (defined as lirst maanifest estrus) of Morada Nova
ewe-lambs raised in coafinement during the proloagad dry

season, 1In the semiarid tropics of Northeast Brazil.

Materials and Methods

The site cf this experiment was the Natlonal Ceater for
Goat Research (CNPC) of the Brazilian Enterprise for Agri-
cultucral Research (EMBRAPA) at Sobral, Ceara Normal maxi-
mum aad minimum monthly temperatures at the CNPC are 35 and
22°C, with little yearround variability. Mean precipitation
is 759 mm per year, usually falling entirely within the
pariod of January to May. The dry season is therefore of
about seven moath: duration (Figueiredo and Pant, 1982).

Twenty-four Morada Nova ewe-lambs which had been weaned
at about 112 days of age were assigned randomly to oane of
the four expgrimental diets showa in Table 1. Ian addition to
these diets all animals were offered a mixture of ground

maize stover (70%) and ground malize cobs (30%), ad libitum,

Animals were penned in groups of three, and received water
and a common salt-bone meal mixture ad libitum. Their age
aad welight at the onset of the experimeat were 140+1.2 days
and 12.5+.25 kg.

Animals were weighed every 28 days; growth rates for
each animal were estimated by linear regression of welght as

A function of age between the begianning of the experiment



Table 1. Composition of post-weaning supplemental diets fed

to exparlnantal Morada Nova eswe-lambs.

TS Mm m At P s wn o m e ew am ws vm s - e = wm = = .

—--————-—--—_---—Q-—---——---...----—-—---——--——-——-—--——-_---

per animal, per day

Cottoanseed cake, g 150 1590 150 150
Ground maize graia, g 50 200 350 500
Total coicentrate offered, g 200 350 500 650
Digestible protein?, g 33 43 53 63
Metihollzable energy?, Mcal 0.7 1.2 1.7 2.3

_—_..—-—-———--__.—--—--————————-——---—-——-——-——_—-———-—-——--..-

“Estimated from published values (National Research Council,
1975).

and the first manifested estrus. One weight taken after
first estrus, on the regular 23-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 weilghts seemed too deviant
from actual recorded weights around the sanme age. For these
two animals actual weights taken on the day followling first
estrus ware used.

Estrus was detectad by exposing all lambs twice daily
to vasectomized teaser rams. Lambs in estrus were bred to
intact rams. Pregnancy was diagnosed by laparotomy at 35
days following last breeding.

One animal was removed from each of treatment groups 3
and 4 due to a rumen disorder which may have beea related to

hizh levels of starch intake. From treatment group 1, one



aAnilmal had to be removad due to a problemaot related to the
experiment., Welght galas aad first estrus data for ¢the
remalaing 21 lambs wers analyzed in a completely raadomized
design (Steel aad Torrie, 1980) with three degrees of free-
dom for treatmeats and 17 for residual effects. Feed intake
data for pen groups ware analyzed Iin the same Jesign but
with oanly four residual degrees of freedom. Duncan’s
multiple range test was used to compare means among diletary
treatment groups.
Results and Discussion

Over the 20 weeks of the experiment, total dry matter
intake (DMI) was 61+.9 g per kg metabolic welght (MW) per
day. The mean for diet 3 was nigher (64.5 g, P<.05) than for
the other three diets (60.2, 59.1 and 59.4 g for dlets 1, 2
and 4). These levels of intake were similar to those cepor-
ted for Barbados Blackbelly (a tropical halr breed) X Dorset
and/or Suffolk growilng wether lawbs consuming diats of wheat
straw and up to 65% concentrates (Brown and Johnson, 1985)
or coastal bermudagrass or fescue hay (Luginbuhl aad
Johnson, 1982). Growing lambs of a troplcal breed ina
Indonesia, however, were reparted to consume 79 g DA/kz M4
when offered green forages and crop foliages (Haryanto et
al., 1932), Aand in Brazll, Morada Wova wethers similar ia
weight to the ewe-lambs 1in the present study consumed about
90 g 2M/kg MW per day when offered a dlet with 50% nalze
crop cesidue (3livelira et al., 1982).

The malze crop residue roughage portion of the diet,

offerend 4 libitum, was consumed in decreasing amounts



(P<.0S5) as the level of concentrate offered increased (Tlable
2). The net effect was to shift tha roughage/concentrata
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 diets, refusals of
concentrate measured 3, 8 and 30% of the amounts offered.

Total daily DMT per pen Increased as the anlmals grew,
for diets 1, 2 and 3. However, for the highest c&ncentrate
diet (no. 4) daily DMI was lower during the final weaks of
the experiment than at the beginning. For all treatments,
when DMI was corrected for body weight or MW it was lower in
weeks 13-20 than in weeks 1-12 (Table 2). There was a rever-
sal of treatment effects in these two sub-periods: during
weeks 1-12, treatment groups 3 and 4 consumed more (P<.05)
than groups 1 and 2; but during weeks 13-20, treatment group
4 consumed less (P<.05) than the other three groups.

Average daily gain responded (P<.05) to the Increased
energy concentration of the diets coasumed (Table 3). The
highest rates of gain, 60 and 74 g/day on diets 3 and 4,
were still considerably lower than those reported by
Oliveira et al. (1982) for Morada Nova wethar lambs.

In spite of faster rates of gain for the animals which
consuma:] more energy, average ages and weights at puberty
were not significantly differeat for the four dietary groups
(Table 3). Regardless of dletary treatment, all lambs except
two (one each from treatment groups 1 and 4) had achiaved at
least 13 kg body weight before first display of estrus, and
all lambs except a differant two (again, one each fronm

3roups 1 and 4) were at least 260 days old by first estrus.



Table 2. Feed Intake by experimental aaimals.

.—-—_-..---..-——-—..————..—-——----———--_-.-———————--—--—--——-—-———

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

Dry matter intake, g

Concentrate 132 304 414 408
Roughage 2982 189° 133¢ 944
Total 4802 4932 547b 5022

DM Intake, % of body weight
Wk 1-12 3.12 3.12 3,50 3.40
Wk 13-20 2.92 2,78 2.7 2.2°P
DM intake per we’d
Wk 1-12 622 618 70P 680
Wk 13-20 5823 5683 573 47°

abcrjMeans 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 dletary energy treatments (groups 1l and 2)
manifested first estrus before reaching 320 days of age and
22 kg weight, which could be laterpreted as defining the

upper limits for optimal ranges of age and welgiat for first



estrus, All'but one lamb of these two groups galaoed at least
35 but not more than 62 g.da" !,

Lambs recelving the higher dietary energy treatments
(groups 3 and 4) generally did not display first estrus any
earlier than those in groups 1 and 2. On the contrary, there
was a tendency (non-significant) for first estrus to occur
at an age older thaan 320 days (two lambs of group 3) or at
body welghts higher than 22 kg (five lambs or 50% of groups
3 aand 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 independent of dietary treatment (Table 3).

We conclude from these results that Morada Nova ewe-
lambs, 1if fed to achieve post-weaning dally gaias 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 welght or at
260-320 days of age. Increasing the energy conceatratioan of
the diet to the point where average daily galan exceeds 60 g

is probably uneconomical as a feeding practice,
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Table 3. Weight gains and age and weight at first estrus for

exparimental Morada Nova ewe-lambs.,

Overall
Diet no.
mean
Item 1 2 3 4 +SE
Starting age,
da® 136 138 141 144 140#1.2
Starting welght,
kg? 12.8 12.5 12.3 12,2 12,.5+.25
Weight gains,
g/da® 42¢ 49¢d 60¢cd 749 56+4.2
Age at lst estrus,
da® 283¢ 294¢ 310¢ 266¢ 288+7.8
Wt at lst estrus,
kgP 19.1°¢ 20.6C 23.4¢ 20.8¢ 21.040.8
No of laabhs pregnantb, concelved at:
lst service 4 5 4 3
2nd service 1 1 1 2

qn=6 for all tceatments.,

b

n=5 for treatmeats 1, 3 and 4;

n=6 for treatment 2.

CdMeans in the same row not followed by the same letter are

different (P<0.05).
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