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Abstract: Despite the seasonal nature of reproduction in goats, creating a capacity that enables getting goats pregnant
throughout the year is of economical importance in commercial settings. The objective was to compare natural and
artificial (hormonal) methods of estrus synchronization on pregnancy rate of Murciano-Granadina goats under extremely
hot climate of southern Iran. To synchronize estrus, experimental goats received one of three treatments. The first group
(n = 123) was treated with CIDR (intravaginal progesterone release) on day-0 and which was later removed on day-19
plus eCG injection followed by introduction to bucks on day-21. The second group (n = 157) was treated with CIDR on
day-0 and with eCG injection on day-17, then CIDR removed on day-19 followed by introduction to bucks on day-21. The
third group (n = 257) did not receive any hormonal treatments and were only synchronized naturally via introduction to
bucks (natural mating). Findings revealed that natural synchronization (male effect) resulted in significantly greater
pregnancy rates compared to the second group (69 vs. 53%, P < 0.05). The first group tended to have greater
pregnancy than did the first group (63 vs. 53%, P < 0.10). Improved reproductive performance of dairy goats under hot
stressful climate signifies the economical importance and practicality of natural mating as an effective method of estrus
synchronization in commercial goat production.
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IMPLICATIONS to get their animals pregnant all the time using artificial
or hormonal treatments. However, the efficacy of such
hormonal products and treatments under abnormal
environmental conditions (e.g., extremely hot climates)
is not well characterized [3]. Practically, natural mating
is preferably used over hormonal treatments to
synchronize estrus in first-kid goats, when compared to
multiparous goats [9]. We hypothesized that the

Nature does best in synchronizing estrus in goats
under extremely hot climate. Thus, there are no needs
for hormonal therapy and investing much time and
money. Such a natural inspiration of goat reproduction
requires consideration in breeding management
programs of goats kept under intensified environments.

INTRODUCTION efficiency of external hormonal treatments would be
depressed under extremely hot animal environments,
Future commercial goat production economy will and thus, natural mating would be a superior method to

depend on the degree of reproductive success. Efforts ~ Synchronize estrus and obtain successful pregnancy in
have recently focused on improving goat reproduction commercial dairy goats. This hypothesis was fuelled by
efficiency [1]. Reproduction in mammals is a result of ~ (he contemplation that livestock management
interactions among different internal (e.g., endocrine) ~ Strategies are to be inspired by the nature of animal
and environmental factors [2]. Reproduction can be and environment. Information is lacking on the potential
induced by external hormonal treatments or by comparative effects of hormonal treatments versus

manipulating the animal environment [3,4]. Goats are ~ hatural mating (ie., male effect) for estrus
usually seasonal breeders [5,6]. As a result, kidding synchronization and reproductive success in Murciano-
occurs during certain times of the year and milk Granadian goats. The objective was, therefore, to
production fluctuates accordingly [7,8]. From an determine pregnancy rates following natural mating
economical perspective, this is not desirable because a ~ Versus external hormonal treatments for estrus
more consistent production of milk throughout the year ~ Synchronization in Murciano-Granadina goats under

would be more favorable. As such, goat producers aim extrgmel;/ hot climate of southern lIran (Kerman
province).

MATERIALS AND METHODS
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Ghale-Ganj region of Kerman province. The study
started late July 2017. The ambient temperature during
the experiment varied between 38 to 55°C over the 24-
h period. To note, ruminants are exposed to heat stress
when ambient temperature exceeds 25°C. All goats
were kept under the same housing and environmental
conditions according to the guidelines of the Iranian
Council on Animal Care [10]. The experimental goats
were housed in 3 separate groups. The group 1 (n =
123) received an intravaginal progesterone insert or
CIDR (Controlled Internal Drug Release) on d-0 which
was removed on d-19 combined with eCG injection,
followed by introduction to bucks on d-21. The group 2
(n = 157) received CIDR on d-0 and eCG on d-17 with
CIDR removed on d-19 when introduction to bucks
occurred. Treatments in groups 1 and 2 were designed
to test separate and combined effects of CIDR and
PMSG on estrus synchronization [16,17]. The group 3
(n = 257) was synchronized only using the male effect
by natural mating without any external CIDR or
hormonal treatments. This group had no contacts with
bucks for at least 40 days before the commencement
of the study to ensure that the optimum male effect for
successful estrus synchronizing occurred. In all three
groups, female to male ratio was 10 to 1. All does were
tested for pregnancy using ultrasound 30 days after
separating bucks (Portable Ultrasound Scanner
Veterinary Pregnancy V16 with 7.5 MHz Rectal Probe).
Pregnancy rates were calculated by dividing the
number of does pregnant to the total number of does in
each group. Data were statistically analyzed within the
SPSS software (ver. 25) using Chi-Square test and
Mean Comparison Methods. Differences were declared
significant when P < 0.05. Tendencies were discussed
atP <0.10.

RESULTS AND DISCUSSION

The pregnancy rates for the two hormonal groups
were 63 and 53%, while that of the natural mating
group was 69% (Tables 1 and 2). Overall, the natural
mating resulted in significantly greater pregnancy rates,
when compared with the external hormonal treatments.
This study is the first to report a superior pregnancy
rate by natural compared to hormonal estrus
synchronization in Murciano-Granadina goats. The
pregnancy rate tended to be greater for the group 1
than for the group 2 (63% vs. 53%, P=0.07). This
suggests that hormonal therapy for the first group was
more stable and successful in synchronizing estrus. It
is likely that CIDR and PMSG could more effectively

act to synchronize estrus when given at different times.
However, the superior effect of natural mating on
pregnancy rate was significant only when compared
with group 2 and not group 1. This finding is of practical
importance, as it shows that natural mating works well
under stressful climatic conditions in getting goats
pregnant. External hormonal treatments impose
significant costs to the small ruminant industry. Thus, if
under certain circumstances, natural mating would
result in Dbetter or even equal reproductive
performance, drug and treatment costs will be
dramatically reduced. This will benefit the farm
economy and environmental sustainability. The ranges
of pregnancies obtained in the current study read well
with the literature values [11-15].

It is possible that the extremely hot climate of the
region reduced the efficiency of CIDR and PMSG
utilized in the current study. A premise considered in
designing the current study was that reproductive
techniques utilized in commercial goat production
systems ought to be inspired by the nature of the
animal and its environment. This would imply that when
the climate is highly stressful and goats partition more
nutrients towards sustaining immunity, external
hormonal therapies may not lead to maximal
performance. Under such stressed conditions, goats
may respond well to their natural drivers of
reproduction behavior and fertility. Accordingly, they
would exhibit improved estrus synchronization and
pregnancy success in response to natural mating
without the additional stress and biochemical
interference of hormone therapy, signifying the
importance of male effect in enhancing goat fertility.
The sufficiently high number of goats (large sample
size) of the present study highlights the practicality of
the outcomes and their application to farm scenarios.
Future studies monitoring production performance and
persistence as well as health and immune status under
different reproductive protocols are warranted.

Table 1: Pregnancy Rates (Averages and Standard
Errors) in Treatment Groups

Treatment/Group Pregnancy rate Standard error
1 0.63 (78/123) 0.043
2 0.53 (83/157) 0.040
3 0.69 (177/257) 0.029

Treatment 1 = CIDR inserted at d-0 and removed at d-19, eCG injection at d-
19, and introduction to bucks at d-21.

Treatment 2 = CIDR inserted at d-0 and removed at d-19, eCG injection at d-17
and introduction to bucks at d-19.

Treatment 3 = natural mating with no hormonal treatments.
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Table 2: Treatment Means Comparisons (Pregnancy Rates)

Treatment/Group Comparing group Means difference Standard error Significance level
; 2 0.10 0.059 0.073
3 0.06 0.052 0.295
1 0.10 0.059 0.073
2 3 0.16 0.049 0.010
1 0.06 0.052 0.295
s 2 0.16 0.049 0.010

Treatment 1 = CIDR inserted at d-0 and removed at d-19, eCG injection at d-19, and introduction to bucks at d-21.
Treatment 2 = CIDR inserted at d-0 and removed at d-19, eCG injection at d-17 and introduction to bucks at d-19.

Treatment 3 = natural mating with no hormonal treatments.

CONCLUSIONS

Under the extremely hot climate of the southern
Iran, natural mating of Murciano-Granadia goats (i.e.,
sole male effect) without any hormonal treatments
resulted in superior pregnancy rates than did external
hormonal treatments (CIDR + eCG). Therefore, natural
mating proved successful in synchronizing estrus in
Murciano-Granadina goats under stressful
environmental conditions.
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