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Introduction

The attainment of puberty signals the beginning of reproductive life.
Age at puberty establishes the minimum period at which reproduction can be
initiated which in tum influences reproductive performance. The occurrence
of this phenomenon is influenced by environmental and genetic factors. The
purpose of this study was to measure the influence of some of these factors on
the attainment of puberty in hair sheep in Northeast Brazil.

Experimental Protocol

This research was conducted at the EMBRAP A/CNPC facilities at
Sobral Ceara State, Northeast Brazil (3°S latitude, 400W longitude). Three
separate experiments were conducted as follows:

Experimeru 1
This experiment was carried out with 112 ewe lambs (32 Morada

Nova, 63 Brazilian Somali and 17 Santa Ines) grazed on native range (from
0700 to 1600 hr) at the National Goat Research Center. Fifty of the lambs
were from single and 62 were from multiple births. Lambs were weaned in
groups averaging 112 d of age. Body weights were recorded at birth and at 4
wk intervals until puberty. Age at puberty was determined as date, and body
weight at puberty as weight, on the date of first estrus detected by the use of a
teaser rams. From 40-46 hr afier observed estrus the ovaries of each ewe were
observed via laparotomy to determine the occurrence and rate of prepuberal
(corpora albicantia) and puberal (corpora lutea) ovuIation periods.

Experiment 2
A total of 63 Brazilian SomaIi ewe Iambs were used in this ex-

periment to measure the influence of year on age and weight at puberty (9 to
24 ewes for each of 4 yr). The animals were managed similar as described for
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Experiment 1.

Experiment 3
A total of 72 ewe lambs (24 each of Marada Nova, Santa Ines .and

Brazilian Somali breeds) were assigned equally at weaning to two uutrition
management systems (held and fed in confinement or grazed on native pas-
ture). The ewes in confinement received freshly choppedelephant grass ad
libitum pIus 1% of their body weight of a concentrate miitUre (cottonseed
meal and chopped com containing 16 % crude protein<~rid 7'5 % TD N).
Measurements taken, were body weight and age at puberty (fi.~t~trus detect-
ed by teaser rams) and ovulation rate measured as the numbcélJjf corpora lutea
observed by Iaparotomy during the first 12 d following pure't~f~úus.

j~is"<
Results and Discussion ~{}f.' ,

~t.}~~~~';:'.
Least square means of birth and weaning weiglitsiãnd:the weight

and age at puberty by breed and type of birth of ewe lafu9fa~e shown in
Table 1. The body weights both at birth and at weaning;~dUfered signifi-
cantly among breeds (P<O.OI). Brazilian Somali (2.ôtt13:Zkg) were
Iighter than Santa Ines (2.6, 19.1 kg); the Morada No~ê.J1~.2l16.4 kg)
breed was intermediate. ':*~;t~.\
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T ABLE 1. Least squares rneans of ewe body weight (kg) at birth, weaning (112 d) and puberty

and age (d) at puberty in Experiment 1':",J':, ;',

I

I
j
I
j
I

I
1
1
1
!

N Birth wt, Weaning wt. Wt. at pubertY " ~ at puberty

Breed:
2.2b 16.4bMorada Nova 32 21.2a 296,8

B.Somali 63 2.0a 13,2a
19.~ 306.8

Santa Ines 17 ' 2,6c 19.1c 24.0 322.2
Type ofbirth:

2.6b 18.4bSingle 50 21.1 312.4
Multiple 62 2.08 14.0a 22.1 304.8

Overall 112 2.1 14.5 20.7 306.3

a,6,cmeans in same colurnn with unlike superscripts within main effects differ (P<0.05)

The Santa Ines breed (24.0 kg) was significantly,(Rt<O,;OS) heavi-
er at puberty than the Morada Nova (21.2 kg) and Brazilian Somali (19.7
kg) breeds. These latter two breeds did not differ statistically (P> 0.05).
No statistically significant differences were found (P>0.05) among breeds
for age at puberty. Single born lambs had heavier body weights than
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lambs from multiple births (P<O.Ol) at birth (2.6 vs 2:0 kg) and at
weaning (18.4 vs 14.0 kg), however, weight and age at puberty did not
differ (P>0.05) for single bom lambs (21.1 kg and 312.4 d) and multiple-
bom lambs (22.1 kg and 304.8 d).

A strong tendency existed for heavier lambs to reach puberty at a
younger age than lighter lambs when data from the three breeds were
pooled. This is shown by the significant (P < 0.05) negative correlation
between body weight at weaning (r=-0.485) and at puberty (r=-0.290)
with age at puberty. Also, significant positive (P<O.05) correlation coef-
ficients existed between live body weight at puberty and at birth
(r=O.595) and at weaning (r=0.719) (Table 2).

TABLE 2. Simple correlations for birth and weaníng' (112 d) weight, weight at puberty and age
at puberty for the three breeds in Experiment 1 (N= 112).

WeMÍngwt. Wt. at puberty Age at puberty

Birth wt.
Weaning wt.
Wt. at puberty

0.595··
0.719··

-0.135
-0.485"
-0.290··

Table 3 illustrates the ovarian activity in terms of the occurrence
of ovulation and ovulation rate at puberty and during the prepuberal
period (corpora albicantia indicating regressed or regressing CL). Signif-
icant differences did not occur among breeds (P> 0.05) in occurrence or
rate of ovulation and the breeds were combined. Ali ewes ovulated at

T ABLE 3. Incidence and rale of ovulation, prepuberal and at puberty (first estrus), by breed of
ewe in Experimenl 1t

Morada Nova B. So!IlAIi Santa Ines Overall

Incidence of ovulation (%):
. Prepuberty 84.4 (27)t 7f).2 (48) 77.6 (13) 78.6 (88)

Puberty 100.0 (32) 100.0 (63) 100.0 (17) 100.0 (112)
Ovulation rale:

Prepuberty I.lI (27) 1.14 (48) 1.17 (13) .1.13 (88)
Puberty 1.34 (32) 1.31 (63) 1.24 (17) 1.31 (112)

tprepuberty ovulation waa identitied by the preseoce of regressing CL and CA 40-46 hr after
beginning of estrus, Ovulation aI puberty refers to the ovulation associated with fim estrul and
W&I identified by the preseoce of corpora hemorrhagica 40-46 hr after beginning of estrus.

tnumbera in parentheses are number of observations
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puberal estrus with a mean ovulation rate of 1.31. During the prepuberal
period 78.6 % of the ewes ovulated with an ovulation rate of 1.13. This
indicates that the majority of prepuberal ewe lambs ovulate at least once
prior to first estrus. This ovulation is then followed by ovulation accom-
panied by behavioral.(puberal) estrus.

Table 4 summarizes Experiment 2 and sho~La sjgnificant
(P < 0.05) influence of year on the weight (16.0 to 20.4 kg)andage (2&4.4
to 344.2 d) at puberty in the BrazilianSomalibreed.

In Experiment 3 the overall mean age and weight.at puberty,
regardless of breed and nutrition-management, was 303.5.:d:and 25.2 kg,
respectively (Table 5). A statistically significant effectwas.shown of
nutrition-management on both age and weight at puberty,: .For the three
breeds combined the lambs in confinement reached puberty at 250.2 d of
age and 28.2 kg body weight compared to 356.8 d ofage and 22.2 kg
body weight for ewes on native pasture (P<O.Ol). The Brazilian Somali
(21.9 kg) and Morada Nova (23.9 kg) had significantly (P<O.OI) lower
body weights than the Santa Ines (29.8 kg) at puberty .)'he Brazilian
Somali attained puberty at an older age (335.4 d) than Çf1~~F}~eMorada
Nova (292.1 d) or Santa Ines (283.0 d). Differences i2n<tv~!,ationrate
approached statistical significance (P < 0.10) among br~P?JP.bined for
both levels of nutrition-management and also bet~f&f1~:~utrition-
management systems combinedfor ali breeds (Table 5). .ral e "r.!

T ABLE 4. Least squares means for weight and age at puberty in Brazilian Somali ewe lambs in
different years (Experiment 2)

Year N Weight (kg)

1978 15 19.3b

1979 9 16.08

1980 15 16.~
1981 24 20.4

Overall 63 18.7

Age (d)
hts arÍ'lt tr

a,b,cmeans in same column with unlike supersripts differ (P<0.05)

--
The differences noted in these experiments show a significant influ-

. -«, ) ,.

ence of leveI of nutrition on age at puberty. These ages at puberty are consid-
erably older than those reported for the same breeds and locltion 'bt de Figu-
eiredo et aI (1983): Santa Ines, 219.7; Maroda Nova, 214.5; Brazilian Sorna-
li, 283.9 d. These ages are more similar to those reported.here for:ewes fed
in confinement (250.2 d) and might possibly reflect a similar response to
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improved nutrition and management,

T ABLE 5. Ovulation rate, body weight and age aI puberty of three breeds of hair sheep
under two nutrition managemenl aystema (Experiment 3)

N Ovulation rate Weight (kg) Age (d)

Breed:
B. Somali 24 1.14 21.8~ a335.4

bSanta Ines 24 1.04 29.75 283.0b
Morada Nova 24 1.23 23.88a 292.1

Nutrition management systern: a
250.~Confinement 36 1.09 28.16

b
Native Pasture 36 1.17 22.18 356.8

a,brocam same coumn with unlike superscripts within main effect differ (P<0.05)

Age at puberty for other breeds of hair sheep reported in the
literature include the Pelibuey (Peliguey, Tabasco) in Mexico: 245 d on
pasture with supplement (Gonzalez-Reyna et aI., 1983) and from 306.0 to
429.4 d when in confinement or on pasture for different grazing periods
(Zarazua and Padilla, 1983); West African in Venezuela: 305 d on pasture
only and 269 d on pasture with supplement and parasite control (Stagna-
ro, 1983); Nigerian Dwarf in Nigeria: 335 d when fed roughage only and
262 d when concentrate supplement was added (Orji and Steinbach,
1976); Djallonke (Dwarf) in Ivory Coast: 259 d when on pasture plus
supplement (Berger, 1983); St Croix in the United States: 184 and 153 d
for two different years when supplemented and in St. Croix, Virgin Is-
lands, 166 d when fed grass hay and concentrate supplement and 214 and
171 d when on pasture only or on pasture plus supplement, respectively
(Evans et al., 1991).

In our second experiment the significant effect of year on age at
puberty may have been due, at least in part, to differences noted in body
weight, which likely reflected differences in pasture quality or quantity.

An- average of 78.6% of the ewes for all three breeds combined in
Experiment 1 had ovulated prior to the ovulation associated with first
estrus; there was no difference in the incidence among breeds. The occur-
rence of ovulation prior to puberal estrus has been reported earlier for
wool sheep (Foote C?tal., 1970).

Body growth and development as indicated by weight hastens
puberty. This is shown from several of the references listed above and is
shown again in this study. A negative relationship can be seen between
weight and age at puberty in each o f the experiments; significant
(P<O.OI) simple correlations of -0.485 were shown between weight at
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weaning and weight at puberty and of -.290 between weight-and age at
puberty. The latter correlation, however, accounts foi r~sHhan 10%
(R2 = 8.4) of the variation in age at puberty. ., '_. ~~:

Type of birth has been related to age at puberty wíih s'{ngle bom
lambs reaching puberty at an earlier age than multiple bom lambs (262 vs
312 d; Stagnaro, 1983). However, we found no affect due.to. type of birth

s \'.0 .'
(single: 312.4 d and multiple: 304.8 d). Differences in weight at birth and
weaning had disappeared at puberty (21.1 vs 22.1 kg) and is assumed to
account for the lack of differences in age at puberty. - sig--: ~:'2

'-!X;-: •

Conclusions
! lO-;

The data from the three experiments reported hetê indicate the
relationship of several genetic and environmental factorson the attain-
ment of puberty. Breed (genetic) differences were shown for several
traits. The Santa Ines had the heaviest body weight at birth, weaning and
puberty and the Brazilian Somali the lightest; the Maroda Nova was
intermediate. The age at puberty did not differ among breeds (296.8 to
322.2 d) when the ewes were maintained on native pasture (Experimeot
1). However, significant differences did occur in Experfment 3 when
animaIs kept on na tive pasture and fed in confinementwerecombíned
(Santa Ines, 283.0; Morada Nova, 292.1; Brazilian SomaIíftlS5A d). This
may suggest an interaction between breed and nutri tión-maàagement
system. ':!~~y

The authors acknowledge the scienttfic contribution of Dr. E.A.P. de
Figueiredo, EMBRAP A, CNPC, Sobral, Brazil and Dr. G. Simon 'Riera G., La
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This study as carried out at the exican As ciaÚ6'ri(of'Animal
Production Traini g Center (CAMPA), 10 ated at the ranch El Apuro,
Aldama, Tamaulip~, Mexico. The center is 1 cated at an elevationof 15 m
a.s.l. and a latitude of 2r29'30"N and a 10 gitude of 97°55:12"W. The
climate is classifiedas semi-arid tropic with an verage annu.alprecipitation of
1,080 IDID. Most :ainfall occurs from May th ugh October:.'~(h·sporadic
showers occurring from November through February. The P~i1:){iel'flock at
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