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ABSTRACT: The increased emphasis placed on lamb production in Brazil points to the need for a
better knowledge of the annual pattern of reproductive activity in ewe lambs. This study evaluates the
annual estrous activity pattern of hair and wool ewe lambs raised in southeast Brazil. Estrous
characteristics were recorded for 12 months in ten Santa Inés and 21 Romney Marsh and Suffolk ewe
lambs. Santa Inés ewe lambs exhibited a greater length of the normal estrous cycle (14 to 19 days) than
Romney Marsh and Suffolk ewe lambs (17.0 £ 0.1 days vs. 16.5 £ 0.2 and 15.9 + 0.2 days). All the ewe
lambs presented a greater number of periods of estrus per animal per month for single estrous cycles
(up to 26 days) during autumn and winter. During spring and summer there was a reduction of this
number but this decline varied according to the breed. For Santa Inés ewe lambs the reduction was
only significant in the summer. For wool ewe lambs the reduction was significant in both seasons but
was more accentuated for Romney Marsh. The Romney Marsh ewe lambs had a more restricted
breeding season than Suffolk and both presented optimal estrus activity in autumn and winter. Santa
Inés ewe lambs had a continuous distribution of estrous cycles along the year, athough presenting a
reduction in the number of estrous periods in the summer. The ewe lambs of three breeds presented
characteristics of sexual immaturity, like irregular estrous cycles and silent ovulations.
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CARACTERISTICASANUAIS DAATIVIDADE ESTRALEM
BORREGAS LANADAS E DESLANADAS MANTIDAS SOB
CONDICAO SUBTROPICAL

RESUMO: Em funcdo do maior interesse pela ovinocultura de corte na regido Sudeste do Brasil ha
necessidade de conhecer melhor o padréo anual da atividade reprodutiva das borregas. Esse estudo
avaliou esse padréo anual em borregas deslanadas e lanadas criadas nessa regido. A atividade ciclica
reprodutiva foi avaliada durante 12 meses em dez borregas da raca Santa Inés e 21 borregas das racas
Romney Marsh (11) e Suffolk (10). A duracéo dos ciclos estrais normais (14 a 19 dias) das fémeas
Santa Inés foi maior do que a duragdo observada nas fémeas Romney Marsh e Suffolk (17,0 £ 0,1 dias
vs. 16,5 + 0,2 e 15,9 + 0,2 dias). Todas as borregas apresentaram um elevado nimero de periodos de
estros/animal/més para ciclos estrais simples (até 26 dias) durante o outono e inverno. Houve redugéo
desse nimero durante a primavera e o verdo, mas esse declinio variou conforme a raca. Para as
borregas Santa Inés essa redugdo so foi significativa no verdo enquanto que para as fémeas das ragas
lanadas, a reducgao foi significativa em ambas as estagdes e mais acentuada nas fémeas Romney
Marsh. As fémeas dessa raga também apresentaram uma estacdo reprodutiva mais restrita do que as
fémeas Suffolk havendo uma concentracdo dos estros durante o outono e inverno para as fémeas de
ambas as racas. As fémeas Santa Inés apresentaram uma distribuicdo equilibrada dos estros ao longo
do ano embora tenha havido uma redugéo do nimero de periodo de estros durante o verdo. As
borregas das trés racas apresentaram caracteristicas de imaturidade sexual como ciclos estrais
irregulares e ovulagdes silenciosas.

Palavras-chave: raga, ciclo estral, ovinos, regido subtropical, estacionalidade
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INTRODUCTION

Reproductive activity in sheep is characterized
by a seasonality influenced by several factors such as
photoperiod, latitude, temperature, nutrition and breed
(Hafez, 1952; Mbayahaga et al., 1998). Photoperiod
is the main factor that regulates the breeding season
of wool sheep in high latitudes in the northern hemi-
sphere, whose period of maximum estrous activity is
during autumn and winter (Hafez, 1952). In tropical
regions, near the Equator, where there is little varia-
tion in the length of day light periods, there is a ten-
dency for native breeds to present reproductive activ-
ity along the year (Figueiredo et al., 1980; Girdo et al.,
1984; Gonzalez-Reynaet al., 1991).

The Brazilian territory extends over a great
variation of latitudes (5°16" N to 3345 S) and the
characteristics of the cyclic reproductive activity of
ewe lambs varies considerably depending on the re-
gion. In the Northeast, the sheep flock is constituted
only of hair meat breeds, being Santa Inés the most
widespread breed. Their females present cyclic repro-
ductive activity along the year (Figueiredo et a., 1980;
Giréo et a., 1984). However, in the southern region
there is a predominance of wool breeds, specialized
for both wool (Merino and Polwarth) and meat pro-
duction (Corriedale, Romney Marsh and Suffolk). Ewe
lambs of such breeds present seasonality of their cy-
clic reproductive activity (Silva & Figueir6, 1980;
Ribeiro et al., 1996).

In the southeastern region sheep breeding for
meat production is growing considerably during the last
few years (Cunha et a., 2000; Siqueira et al., 2001,
Garcia et al., 2003; Rocha et a., 2004; Furusho-Garcia
et d., 2004; Silva Sobrinho et d., 2005). The ovine herd
is constituted of both wool breeds, such as Suffolk, lle
de France and Texel, and hair breeds, such as Santa
Inés. In this region, there is evidence that wool sheep
present a certain degree of seasonality in their repro-
ductive activity (Rodaet al., 1993), while the Santa Inés
ewe lambs present cyclic reproductive activity along the
year (Coelho et a., 2001; Boucinhas, 2004). However,
there are no thorough studies on seasonal tendencies of
reproductive activity in wool and hair sheep in this re-
gion as well as information on the peculiarities of an-
nual reproductive activity of ewe lambs.

Additionally, female sheep in the first year af-
ter puberty show different characteristics of their es-
trus cycles when compared to adults (Dyrmundsson,
1973). These include a shorter duration and lower in-
tensity of behavioral estrus and longer or irregular es-
trus cycles than in ewes (Hafez, 1952; Keane, 1975;
Bathaei, 1996). These authors assumed that ovulations
without estrus behavior occurred between two overt

estrus periods in estrus cycles longer than 26 days.
This event was confirmed by plasma progesterone
profiles (Hare & Bryant, 1982; Sasa et al., 2001).
The present study aimed to monitor the annual
estrous activity pattern of hair (Santa Inés) and wool
ewe lambs (Romney Marsh and Suffolk) and to pro-
vide information on the pattern of reproductive sea-
sonality of these breeds in southeastern Brazil.

MATERIALAND METHODS

The experiment was conducted in
Pirassununga, SP, Brazil, from March 1999 to March
2000. Theregion is at 21°59' S, 47°26" W, average al-
titude of 634 m. The climate is subtropical with aver-
age annual rain precipitation and temperature of 1,300
mm and 21°C, respectively (K6ppen, 1943).

A total of 31 ewe lambs of Santa Inés
(n = 10), Romney Marsh (n = 11) and Suffolk
(n = 10) breeds were used in the trial. The ewe lambs
were 8.3 £ 0.9 months old and the mean (+ s.d.) live
weights of Santa Inés, Romney Marsh and Suffolk
were 45.2 £ 0.8, 42.3 £ 1.6 and 47.7 = 1.8 kg, re-
spectively. All animals were previously vaccinated and
dewormed and then they remained in a confinement
system under natural photoperiod conditions. Nutrition
was based on concentrate ration, bermudagrass hay
(Cynodon dactylon), coast-cross cultivar, twice a day,
according to the nutritional requirements for breeding
sheep (NRC, 1985), and water ad libitum.

To identify the ewe lambs in estrus, vasecto-
mized adult rams of Santa Inés breed with no annual
variation in breeding behavior, were used during the
study. The ewe lambs were maintained in the presence
of the males in a proportion of 10:1 during the entire
experimental period. The males were alternated every
month to minimize the effect of sexual preference.
Each ram was marked on its prepucial region with a
raddle crayon marking harness (Fogarty et al., 1992).
The color of the paint was changed every ten days
(Hare & Bryant, 1982). The observation of ewe lambs
in estrus was performed twice a day, once in the morn-
ing and once in the afternoon. The ewe lambs that
were marked in the rump region or alowed the male
to mount were considered in estrus.

To verify the occurrence of ovulations with-
out estrus manifestations (silent ovulations), blood
samples were collected at the same times in the morn-
ing, two to three times a week throughout the year to
determine the plasma concentrations of progesterone.
The blood samples were centrifuged and the plasma
stocked at -20°C until analysis. The samples were ana-
lyzed by the radioimmunoassay method (RIA) in du-
plicate using commercia kits (COAT-A-COUNT, Di-
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agnostic Products Company, Los Angeles, CA, USA).
The sensibility of the assay was 0.02 ng mL™ and the
inter- and intra-assay variation coefficients were 2.9
and 1.9% (five assays), respectively.

During the period of data collection, the
records of estrus detection by the vasectomized males
and by plasma progesterone dosages were confronted
for each animal. Estrus was determined by the obser-
vation of females marked by the vasectomized males
and confirmed by the plasma progesterone concentra-
tion values inferior to 1 ng mL™ for a period of 36 to
72 h. Hormonal levels above 1 ng mL™ characterized
the luteal phase of estrous cycle and when the con-
centrations were inferior to 1 ng mL™for a period su-
perior to ten days, the females were considered in
anestrus (Minton et al., 1990).

The evaluated variables were: a) breed varia-
tion on the length and incidence of single estrous
cycles (up to 26 days) which were divided in short
(< 14 days), normal (14 — 19 days) and long (20 — 26
days), and multiple estrous cycles (27 — 57 days)
which were divided in double (27 — 37 days) and triple
(388 — 57 days), according to Hafez (1952); b) mean
number of monthly and seasonal overt periods of es-
trus (detected by vasectomized males) per animal per
month, ¢) monthly and seasonal mean numbers of si-
lent ovulations per female per month, d) breed varia-
tion on duration of breeding season.

The incidence of estrous cycles was defined
as the percent of short, normal, long (single) and mul-
tiple (double and triple) cycles from the total of single
and multiple estrous periods. When assessed by va-
sectomized males, the double cycles were considered
to include one ovulation without estrus manifestation
(silent ovulation), and the cycle length was divided in
two in order to estimate the occurrence (date) of si-
lent ovulation, while triple cycles were divided in three
(Bathaei, 1996).

The duration of the estrus activity period was
defined as the period comprehended between the date
of the first estrus after the beginning of the experi-

ment and the date of the last observed estrus detected
by vasectomized males during thirteen months of ob-
servations.

The GLM procedure (SAS, 1995) was used
to determine statistical differences in breed for length
of the estrous cycle and breeding season duration.
These data were calculated using General Linear Mod-
els and a Student’'s t test. The mean number of overt
periods of estrus per animal per month and the mean
number of silent ovulations per female per month were
performed according to the GENMOD procedure
(SAS, 1995) as repeated measurements using Gener-
alized Linear Models. The following model was used:

Yy =9(X)=u+ B +MorS+BM,orBS +e,

where Y is the mean number of overt periods of es-
trus or the mean number of silent ovulations, the ith
breed, the jth month or jth season and g(x) is the link
function (logarithm); u the general mean; B, the breed;
M the month or S the season; BMJ or BS the inter-
actlon between breed and month or season and &) the
residual error. The differences between breeds regard-
ing incidence (%) of single and multiple estrous cycles
were analyzed by Chi-Square test.

RESULTS AND DISCUSSION

The length of single (up to 26 days) and mul-
tiple (27 to 57 days) estrous cycles demonstrated in
Table 1 showed breed differences (P < 0.01) only on
the length of normal (14 — 19 days) cycles. The length
of normal estrous cycles for Santa Inés ewe lambs was
superior to those of Romney Marsh and Suffolk. How-
ever, the mean length of irregular single cycles, both
short (< 14 days) and long (20 to 26 days), and the
mean length of multiple cycles were similar for the
three breeds. These results are in agreement with Hafez
(1952), who established this classification for sheep
estrous cycles. There are very marked breed differ-
ences regarding the length of the estrus cycle, which
are probably due to genetic differences.

Table 1 - Length of single (up to 26 days) and multiple (27 to 57 days) estrous cycles for Santa Inés, Romney Marsh and

Suffolk ewelambsfrom March 1999 to February 2000.

Estrous cycles (days) (mean @ s.e.)

No. of estrous

Breeds . Single! .
observations Multiple
Short Normal Long
Overall mean 422 11.4 @0.1 16.5 @0.2 22.1 0.2 36.9 0 0.4
Santa Inés 170 11.6 @ 0.1 17.0 @0.1a 22.4 30.2 39.300.7
Romney Marsh 116 11.4 30.2 16.5 @ 0.2b 21.5 @0.1 37.0 @ 0.6
Suffolk 136 11.1 0.1 159 @0.2¢ 223 00.2 344 00.7

Single cycles: short (up to 13 days), normal (14 — 19 days) and long (20 — 26 days). > °Values with different subscripts within the

column are different (P < 0.01) by Student’s t-test.
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However, the length of the estrous cycle is
more affected by other factors such as the phase of
the breeding season (Ravindra & Rawlings, 1997) and
age of the sheep groups (Bathaei, 1996) rather than
breed differences. Ravindra & Rawlings (1997), study-
ing the follicular dynamics at the beginning of the
sheep breeding season, verified a greater variability in
the length of the estrus cycle as well as a lower con-
sistency of follicular emergence in the first estrus cycle
when compared to the second one of the breeding sea-
son. These facts seem to be related to the plasma con-
centrations of progesterone detected before the first
ovulation of the breeding season, which would be
modulating the duration, and/or periodicity of follicu-
lar waves and consequently the length of the estrous
cycle. This event was reported in sexually mature ani-
mals and was also observed in prepubertal female
sheep (Foster & Ryan, 1979). The present findings do
not allow definitive conclusions regarding breed dif-
ferences on the length of normal estrous cycle because
only 10 to 11 animals per breed were studied but, they
probably suggest a genetic variation which is interact-
ing with the age of the animals, as the animals of the
present study were young and breed differences could
be a consequence of the age. They presented charac-
teristics of reproductive immaturity such as occur-
rence of irregular estrous cycles and breed differences
on the length of estrous cycle are more frequent in
ewe lambs than in adult sheep (Hafez, 1952; Foote et
a., 1970).

All the ewe lambs showed some incidence of
irregular estrous cycles (Table 2). From atotal of 422
estrous cycles observed for Santa Inés, Romney
Marsh and Suffolk, 84.1% and 15.9% were consid-
ered as single (up to 26 days) and multiple (27 to 57
days) cycles, respectively. From the total, 57.6%,
14.0% and 12.6% of the cycles were considered of
normal (14 — 19 days), short (up to 13 days) and long
(20 — 26 days) lengths, respectively. No breed differ-
ences (P > 0.05) were observed when each single

group was analyzed separately, but differences were
when these data were studied as a whole (single es-
trous cycles). The Romney Marsh ewe lambs showed
higher incidence of single estrous cycles (91.4%) than
Santa Inés ewe lambs (78.2%). The Suffolk ewe lambs
presented intermediate incidence of single cycles
(85.3%) but not different from Santa Inés and Rom-
ney Marsh. In all breed groups the incidence of nor-
mal estrous cycles was low ranging from 53.5 to
65.5% of the total. These observations confirm the re-
productive immaturity of the ewe lambs of the three
breeds and they are compatible to the previously men-
tioned studies.

Additionally, breed differences (P < 0.01) on
incidence of multiple estrous cycles were also evi-
denced (Table 2). The occurrence of the multiple
cycles was much more frequent in Santa Inés ewe
lambs (21.8%) than in Romney Marsh (8.6%). The
Suffolk ewe lambs showed an intermediate incidence
(14.7%) with no difference from the other breeds. The
presence of multiple estrous cycles was considered an
indication of presumed ovulations without estrus mani-
festation (presumed silent ovulations) when the clas-
sification of these cycles is only based on estrus de-
tection by vasectomized males. In this case, double (27
to 37 days) and triple (38 to 57 days) cycles were con-
sidered one and two silent ovulations between two
overt estrus periods (Hafez, 1952; Bathaei, 1996). Ac-
tually, the pattern of plasma progesterone confirmed
that one silent ovulation occurred in a multiple cycle
classified as double, whereas two silent ovulations oc-
curred in a triple cycle (Figure 1). These results are
in agreement with previous studies conducted in high
(Hare & Bryant, 1982) or low (Sasa et a., 2001; 2002)
latitudes.

As the number of silent ovulations was clas-
sified per anima per month and evaluated along the
year (Figure 2); breed variation (P < 0.01) was aso
observed along the seasons. In general, Santa Inés
(0.30 to 0.53 silent ovulations per animal per month)

Table 2 - Incidence of single (up to 26 days) and multiple (27 to 57 days) estrous cyclesfor Santa|nés, Romney Marsh and

Suffolk ewelambsfrom March 1999 to February 2000.

% of Estrous cycles (no.)

No. of estrous

Breeds . Single! .
observations Multiple
Short Normal Long Total
Total 422 14.0 (59) 57.6 (243) 12.6 (53) 84.1 (355) 15.9 (67)
Santa Inés 170 10.0 (17) 53.5 (91) 14.7 (25) 78.2 (133)* 21.8 (37)*
Romney Marsh 116 14.7 (17) 65.5 (76) 11.2 (13) 91.4 (106)° 8.6 (10)°
Suffolk 136 18.4 (25) 55.9 (76) 11.0 (15) 85.3 (116)* 14.7 (20)®

1Single cycles: short (up to 13 days), normal (14 — 19 days) and long (20 — 26 days). > *Values with different subscripts within the

column are different (P < 0.01) by Chi-square test.
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ewe lambs had aso a greater seasonal number of si-
lent ovulations than Romney Marsh (0.06 to 0.12 si-
lent ovulations per animal per month) and Suffolk (0.03
to 0.37 silent ovulations per animal per month) in all
seasons, except in the winter, when no breed differ-
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Figure 1 - Plasma progesterone concentration during multiple
cycle period of one Santa Inés ewe lamb: (a) one
example of adouble multiple cycle; (b) one example
of atriple multiple cycle. Arrows denote overt estrus.
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Figure 2 - Seasonal number of silent ovulations (means + s.e.)
per animal per month for Santa Inés, Romney Marsh
and Suffolk ewe lambsfrom March 1999 to February
2000. Different letters on bars indicate breed
differences within each season by Chi-square test.

ences were observed. The greatest breed differences
were evidenced in spring and summer in which the
frequency of silent ovulations for Santa Inés ewe
lambs reached extremely high values when compared
to those observed for the wool ewe lambs. This prob-
ably occurred as a consequence of a low frequency
of overt estrus behavior in wool ewe lambs during this
period as shown in Figure 3 and in Table 3.
According to the monthly variations on the
number of overt periods of estrus per animal per month
for single estrous cycles (Figure 3), Santa Inés ewe
lambs had alower monthly variability on overt estrous
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Figure 3 - Monthly number of periods of estrus (means + s.e.)
per animal per month for overt single estrous cycles
(up to 26 days) and plasma progesterone
concentrations (means) for Santalnés, Romney Marsh
and Suffolk ewe lambs from March 1999 to February
2000.

Table 3 - Seasonal variations (means + s.e.) of the number of periods of estrus per ewe lambs per month for single estrous
cycles (up to 26 days) for Santalnés, Romney Marsh and Suffolk ewe lambsfrom March 1999 to February 2000.

Breed/Season Autumn Winter Spring Summer

Santa Inés 1.6 @0.104 1.6 @0.114 1.3 @0.1248 1.2 @0.138
Romney Marsh 1.6 @0.114 1.6 @0.12% 0.3 @0.11%° 0.4 @0.12%
Suffolk 1.9 ©0.074 1.5 @0.134 1.0 @0.165% 0.4 @0.11¢

Valueswith different superscriptswithin the samerow (A, B, C) or within the same column (a, b) are different (P < 0.01) by Chi-square

test.
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activity than the wool ewe lambs. There was a reduc-
tion in the occurrence of estrus per animal and even
its absence in Romney Marsh and Suffolk ewe lambs
during the months of September to December. For
Santa Inés, Romney Marsh and Suffolk ewe lambs the
estrous activity assessed by vasectomized rams was
compatible with the ovulatory activity determined by
plasma progesterone concentrations.

Regarding breed and seasonal variations on the
number of estrus events per animal per month (Table
3), there was effect of the interaction between breed
and season. The mean number of overt estrus was
greater (P < 0.01) in autumn and winter than in spring
and summer for wool ewe lambs than in summer for
hair ewe lambs. There were no seasonal and breed dif-
ferences on the number of estrus between autumn and
winter and along both seasons the mean number of
estrus ranged from 1.5 to 1.9 estruses per animal per
month. The greatest breed and seasonal differences
became more evident when both effects were com-
pared in spring and summer. In the spring the mean
number of overt estrus in Santa Inés ewe lambs (1.3
estrus per animal per month) was greater (P < 0.01)
than in Romney Marsh (0.3 estrus per animal per
month), but not different from Suffolk (1.0 estrus per
animal per month). In the summer the mean number
of overt estrus in Santa Inés (1.2 estrus per animal
per month) ewe lambs was superior (P < 0.01) to Rom-
ney Marsh (0.4 estrus per animal per month) and Suf-
folk (0.4 estrus per animal per month).

These results suggest a distinct seasonal repro-
ductive behavior for wool and hair ewe lambs raised
at lower latitudes in the southern hemisphere. This be-
havior was dependent of the month and/or the season
of the year. Estrous activity in hair ewe lambs (Santa
Inés) was distributed more regularly along the year
with minimum activity in December and January (Fig-
ure 2). Although the number of periods of estrus per
animal per month was reduced during the summer, all
ewe lambs had overt estrous behavior. These results
are in agreement with studies performed in the north-
eastern region (3°32'S), where hair sheep can be bred
more than once a year, during two annual mating sea-
sons (Figueiredo et al., 1980; Girdo et a., 1984) and
with ewe lambs plasma progesterone profile in south-
eastern region (Coelho et al., 2006).

In tropical regions there is a tendency for na-
tive breeds to present themselves as polyestrous but
non-seasonal (Girdo et al., 1984; Gonzédlez-Reyna et
a., 1992). When some degree of seasonality of repro-
ductive activity is evidenced, it is conditioned to other
factors more important than photoperiod, such asrain-
fall, nutrition, air temperature and humidity (Gonzalez
et al., 1992; Galina et al., 1996; Mbayahaga et al.,

1998). More recently, Cerna et al., (2000) and
Hernandez et al. (2002) have suggested that the pho-
toperiod would be the main regulator of the reproduc-
tive activity in hair sheep bred in the tropics. The
present research seems to confirm this latter indica-
tion since during the shortest days there was a slight
change in the reproductive pattern of Santa Inés ewe
lambs, which was translated as a reduction in the
number of periods of estrus in summer and a great
number of silent ovulations in spring and summer.
However, the possibility of other factors interacting
with photoperiod such as temperature and age of the
animals cannot be ruled out. The temperature could
be acting in synergy with the photoperiod since, dur-
ing the summer, maximum temperatures in this region
may reach high values in a range of 30° to 32°C. In
addition, the occurrence of ovulations with estrus be-
havior seems to be more a consequence of the age than
a characteristic of the annual pattern of reproductive
activity, which should be extrapolated for mature ani-
mals. Conversely, wool ewe lambs presented a distinct
pattern of cyclic estrous activity with estrous behav-
ior concentrated during autumn and winter. During
spring and summer, these ewe lambs were in low es-
trous activity or in anestrus. Romney Marsh ewe
lambs had a more restricted breeding season than Suf-
folk ewe lambs. The significance of this difference
became more evident during spring when the mean
number of estrus per animal was superior for Suffolk
than Romney Marsh ewe lambs. Comparing only the
wool ewe lambs, the mean duration of the breeding
season for Suffolk (213.3 + 14.8 days) ewe lambs was
longer than for Romney Marsh (164.2 + 14.1 days).
The values recorded for both wool breed are not in-
tended to be representative of these breeds but rather
indicate possible differences due to genotype.

Although the present observations confirm the
seasonal reproductive pattern of wool ewe lambs
raised along high latitudes in the northern hemisphere
(Hafez, 1952; Foote et al., 1970; Keane, 1975; Hare
& Bryant, 1982), the duration of the breeding season
of both wool ewe lambs raised in the Brazilian sub-
tropical region was quite different from the reports in
which the breeding season of wool ewe lambs was
extremely restrict (34 to 84 days). It would appear that
differences on the duration of breeding season are re-
lated to the geographical origin of the breed (Hafez,
1952). It seems that Romney Marsh and Suffolk
sheep, which are British breeds originated from high
latitudes (51° to 52° N) tend to extended the length of
the breeding season when maintained in low latitudes
where the variation between the shortest (10.7 hours
of day-light) and the longest (13.3) day is only 2.6
hours.
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CONCLUSION

Santa Inés ewe lambs could be considered as
sheep with nearly no reproductive seasonality with a
greater uniformity in the distribution of estrous cycles
along the year, although there was a reduction in the
number of estrous periods during summer. Conversely,
Romney Marsh and Suffolk ewe lambs presented a
seasonal reproductive pattern with maximum activity
during autumn and winter. The breeding season of the
Romney Marsh however was more restricted than that
of Suffolk lambs. The ewe lambs of the three breeds
had characteristics of sexually immature animals, such
as irregular estrous cycles and occurrence of ovula-
tions without estrus manifestation.
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