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Abstract – In the present study, we analyzed the results of two years of response to the male eﬀect
in seasonally anestrous goats to investigate whether the activation of female reproductive activity
by the male eﬀect is related to the body weight of the females. Seventy-nine adult female Mexican
mixed breed goats were used. The anestrous females were exposed during 15 days to sexually
active males, and were classified into three categories according to their mean body weight ±SD
(42 ± 9 kg) (Light: ≤ 33 kg, n = 19; Medium: 34–50 kg, n = 46; Heavy: ≥ 51 kg, n = 14). More
than 98% of the goats from the Medium and Heavy groups showed at least one estrus behavior
within the first 15 days following the introduction of the bucks, versus only 63% of the females
from the Light group (P < 0.01). The interval between the introduction of the males and the onset
of estrus behavior was longer in the females of the Light and Medium groups (4.2 ± 0.8 and 3.3 ±
0.3 days) than in the females of the Heavy group (2.0 ± 0.2 days; P < 0.03). Also, body weight was
negatively correlated with latency to first estrus (Spearman r = −0.57; P < 0.001). These results
are in agreement with the hypothesis that the ability of anestrous goats to respond to the male eﬀect
is positively influenced by their body weight.
seasonality / live weight / estrus induction / teasing / body condition / biostimulation /
subtropics

1. INTRODUCTION
During the anestrous season, the sexual activity of female goats and ewes can
be stimulated throughout the male eﬀect
[1, 2]. Many factors may influence the
success of the stimulation, including their
nutritional condition and the sexual activity of the males [2, 3]. In Barbarine ewes,
* Corresponding author: joaldesa@yahoo.com

90% of the females with a normal range of
body weight of 46 ± 1.6 kg ovulated when
exposed to the males, while ovulation occurred in only 65% of females with a body
weight of 39 ± 2.6 kg [4, 5]. In goats, it
was found that females with a low corporal condition did not respond as well to the
male eﬀect as goats with a high corporal
condition [6]. These results indicate some
positive relation between the proportion
of does and ewes responding to the male
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Table I. Distribution of the females subjected to the male eﬀect according to their body weight,
date of realization of the studies and number of females and males that were used.
Date of male eﬀect

2000
2002
Total

15 March
1 April
3 April

Body weight of the goats (kg)
Light
Medium
Heavy
(24–33)
(34–50)
(51–65)
6
26
6
6
9
4
7
11
4
19 (24%)
46 (58%)
14 (18%)

eﬀect in a flock and the body weight or
corporal condition of the animals. Several
studies indicate that the degree of sexual
activity of the males is another factor that
may influence the response of the females
to the male eﬀect [7]. Therefore, it is possible that the low response to the male eﬀect
of female goats in poor body condition reported by Mellado et al. [6] would not be
observed if sexually active bucks are used
for teasing. Indeed, using active bucks allowed to obtain a very good response to
the male eﬀect independently of environmental factors such as month of seasonal
anestrous at which teasing is performed
[8, 9] or management systems (intensive or
extensive) [7]. Therefore we hypothesized
that using active bucks would also eliminate the diﬀerence of response to teasing
between females in good and poor body
weight. To investigate this possibility, we
analyzed the reproductive response of seasonally anestrous goats to the stimulation
by sexually active bucks over two diﬀerent
years in relation with their individual body
weight at the time of teasing.

2. MATERIALS AND METHODS
2.1. Animals
The study was performed on 79 adult
Mexican Creole female and 8 male goats
(Capra hircus) from the Laguna region in
the State of Coahuila, Mexico (Latitude,

Males

4
2
2
8

26◦ 23’ N and Longitude, 104◦ 47’ W),
over 2 years (see Tab. I). Each year, for
the application of the photoperiodic treatment, the males were penned together in a
single outdoor pen (5 × 7 m) and fed alfalfa (18% CP) ad libitum and 300 g of
commercial concentrate (14% crude protein; 1.7 Mcal.kg−1), with free access to
water and mineral blocks. All males were
submitted to a photoperiodic treatment of
2.5 months of long days (16 h of light/8 h
of darkness). This treatment has previously
been shown to stimulate testosterone secretion and to improve sexual activity of
bucks during the non-breeding season [7,
9]. The sexual behavior of the males was
assessed by flehmen, ano-genital sniﬃng,
nudging, mounting attempts and mounts.
The sexual activity of the treated bucks
used in the present study was significantly
higher than that of control males and has
been reported elsewhere [8, 9]. All females
were maintained under extensive management conditions prior to the study. All
goats were at least 2 years old and had all
given birth at least once before the study.
About twenty days before the introduction of the males, females were placed in
shaded pens of 10 × 10-m (9 to 12 females by pen) and fed alfalfa (18% CP)
ad libitum and 200 g of commercial concentrate (14% CP; 1.7 Mcal.kg−1), with
free access to water and mineral blocks.
Twenty and 10 days before the introduction of the males, blood samples were
taken by jugular venipuncture to assess
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plasma progesterone concentrations and
detect cycling females [10]. Only females
showing levels of progesterone lower than
1.0 ng.mL−1 on both samplings were used.
The females were classified into three categories (Light, Medium and Heavy) according to the body weight characteristics of
the animals used in the study (mean: 42 kg;
standard deviation SD: 9 kg); mean body
weight for this type of goat under extensive
management conditions is 35 kg, according to Delgadillo et al. [11]. The Light
group consisted of all females whose body
weight for the group was equal or lighter
than the mean for the group less one SD
(i.e. ≤ 33 kg, n = 19). The Medium group
included all females whose body weight
ranged within ± one SD of the mean for
the group (i.e. from 34 kg to 50 kg, n =
46). The Heavy group included all females
whose weight was equal or over the mean
plus one SD (i.e. ≥ 51 kg, n = 14). The proportions of females in each class of body
weight did not diﬀer significantly between
the two years of study and each year all
body weight categories were randomly distributed in the various pens (Tab. I). The
male eﬀect was performed in mid March or
early April (Tab. I), at the onset of the anestrous period, which extends from March
to August [7]. On day 0, one male was introduced into each pen at 0800 h. Bucks
remained with the goats for 15 consecutive
days, and were exchanged between pens
every 24 h. Estrus behavior was checked
twice daily between 0800 h and 1000 h and
between 1700 h and 1900 h, from day 0 to
day 15 after introduction of the males [12]
by focal observation of the behavior of the
bucks. A female was recorded in estrus if
she stood immobile when mounted by the
buck.

2.2. Statistical analyses
The total proportions of females displaying estrus behavior and short estrous
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cycles were compared between each body
weight class by Fisher exact probabilities.
The interval between the introduction of
males and the occurrence of first estrous
behavior, as well as the duration of the first
estrous cycle (defined as the occurrence of
two estrous behaviors more than 3 days
apart) were compared using a one-way
ANOVA with repeated measures (class).
For statistical analysis purpose, an estrous
cycle was considered to be of short duration if it lasted less than 8 days. Also,
the eﬀect of body weight class and year of
study were tested using an ANOVA with
repeated measures. The associations between the body weight of the females on
the one hand and the interval between the
introduction of males and the first estrous
behavior on the other were analyzed using
Spearman correlation methods. All tests
were performed using the statistical package SYSTAT 10 (Evenston, ILL, USA,
2000).

3. RESULTS
One hundred per cent (14/14) and 83%
(38/46) of the females in the Heavy and
Medium groups respectively (P > 0.05),
showed estrous activity in the first 5 days
of contact with the males, while only 47%
(9/19) of females did so in the Light group
(P < 0.006, with any of the two other
groups). More than 98% of the females of
the Heavy and Medium groups (14/14 and
45/46) showed at least one estrous behavior during the first 15 days following the
introduction of the sexually active males.
In contrast, only 63% of females (12/19)
of the Light group did so in the same
period (P < 0.01, with any of the two
other groups). The proportion of females
showing at least two estrus during the first
15 days following the introduction of the
males was significantly lower in the Light
group (6/19) than in the two other groups
(Medium: 33/46; Heavy: 13/14; P < 0.006
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in both cases), whereas these two groups
did not diﬀer from each other (P > 0.15).
This second display of estrus behavior occurred from Day 5 to Day 11 (7.6 days ±
0.2). The proportions of females showing
estrus for the first time after Day 4 (i.e.
females likely to have had a silent ovulation as the first response to the buck) did
not diﬀer between the three groups (Light:
3/19; Medium: 7/46; Heavy: 0/14; P >
0.18).
There was a negative Spearman correlation (r = −0.574 and −0.452, depending
on whether the females which did not respond were included or not; P < 0.001
in both cases) between the body weight of
the females and the latency between male
introduction and the first following estrus.
The interval between the introduction of
the males and the occurrence of the first
estrous behavior did not diﬀer between the
Light and Medium groups (4.2 ± 0.8 days
and 3.3 ± 0.3 days, respectively; P > 0.05),
whereas the intervals for these two groups
were significantly longer than that of the
Heavy group (2.0 ± 0.2 days; P < 0.03, in
both cases). Latency to first estrus did not
diﬀer significantly depending on the year
of study (P > 0.05), and no significant interaction was found between body weight
class and year of study (P > 0.05).
4. DISCUSSION
Contrary to our hypothesis, the response
of the females to the male eﬀect varied depending on their body weight even though
active bucks were used. Therefore, our results suggest that body weight is a good
indicator of the quality of the response of
does to the male eﬀect. This is in agreement with reports existing in sheep [5, 13]
and confirms the little evidence available
so far in goats with high and low body
condition [6]. For example, only 20% of
Merino ewes with a low body weight displayed an estrous behavior during the first

14 days after the introduction of the rams,
while 70% of females with a high body
weight did so [13].
There is good evidence that undernutrition impairs reproductive activity in ruminants [14]. Therefore, the impaired response to the male eﬀect found in the
lightest females could be the consequence
of undernutrition itself resulting in a low
body weight. This negative eﬀect of undernutrition on body weight and reproductive
function may depend on the social status of
the females. Thus, the low body weight of
some goats in our study may have reflected
a lower food intake in these animals because of their lower social status [15, 16].
In addition, dominant goats do compete
better to gain contact with the males and
consequently impair the response to the
male eﬀect in subordinate females [17].
Furthermore, it cannot be excluded that
females of lower social rank experience
chronic stress that may also contribute to
their reduced response to the male eﬀect
[2, 17].
Other factors independent of nutrition,
such as age or parity, could also explain
the negative correlation we found between
body weight and the response to the male
eﬀect. However, this is unlikely since all
the goats we used were adult and had given
birth at least once before the study. Furthermore, even though no systematic measure
of body condition was taken in the present
experiment, low body weight was clearly
associated with poor body condition, rather
than with small body size. The lower
percentage of females displaying oestrus
twice in the Light weight group than in
the Heavy and Medium groups, probably
reflects the poorer global response of this
group to the buck eﬀect, rather than an inhibition of sexual behavior in this group.
Nonetheless, total absence of silent ovulations in the Heavy group could suggest
that some relation may exist between body
weight and display of oestrus at first ovulation. However, studies involving a larger
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number of animals, especially in the Heavy
and Light groups, would be necessary to
clarify this point.
To conclude, our results indicate that
in the goat the response to the male effect varies with the body weight of the
females, suggesting that liveweight influences their ability to respond to the buck.
Several mechanisms may be involved in
the mediation of this eﬀect. It is therefore necessary to identify the causes of
low body weight in the goats to develop
an adequate feeding management and to
ensure an optimal reproductive response
in females of poor condition at the time
of biostimulation by the buck. Meanwhile,
body weight appears an interesting parameter to take into account when assessing the
potential of females to respond to the male
eﬀect.
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