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Abstract:

BACKGROUND: Inbreeding is one of the mgjor problems of
small sizeherdsof red deer inrefugewildlifeparks. OBJECTIVES:
The aim of the present study was to use estrus synchronization
techniquein red deer (Cervus elaphus) based on natural mating to
control the dominancy and social rank of stags and inbreeding.
METHODS: Inthisstudy, hinds (n=6) were captured and caged at
breeding season (early October) in Semeskande Wild Life Refuge
Park. The captured hinds were treated with intravaginal
progesterone devices (CIDR) for 12 days, followed by injection of
250U PM SG at thetimeof CIDR withdrawal. After 48 hours, all 6
hinds were released from cages. RESULTS: In estrus phase, the
chase sequencesstarted and the ol d domi nant stag coul d not control
al of the hinds in his territory so the two other young stags
successfully mated with the other hinds. Four out of six hinds
became pregnant and the calves were born in early June.
CONCLUSIONS: The results of this study showed that the estrus
synchronization technique in Refuge Wildlife Park which is based
on natural mating, can be used successfully to control inbreeding

easily and giveyoung stagsthe opportunity to copulate.

Introduction

Reproductive success in male red deer (Cervus
elaphus) depends on fighting with other males for
access to mates (Brennan, 2010). In red deer where
only the female performs parental care different
strategies to improve the reproductive success are
evolved. The reproductive success of the femaleis
influenced by breeding experience, age, body
condition and dominance status over conspecies
(Cété and Festa-Bianchet, 2001a; Holand et al.,
2004). Social dominance over competing con-
specifics is for ungulates correlated with features
such asantler size (Wolff, 1998), body size (Holand
etal., 2004; Vervaeckeet a ., 2005) and age (Cotéand
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Festa-Bianchet, 2001b). Females are motivated to
join harems to avoid harassment by sub-dominant
males, predator safety, and resources availability
(Carbone and Taborsky, 1996; Clutton-Brock et al.,
1996), even though even though they may suffer the
negative effects of crowding in large harems (Wade,
1995) and consequently lead to inbreeding and
polymorphism disordersinlow popul ationsites. The
ability of malesto defend aharem isasign of their
quality (Wolff, 1998).

Introduction of an individual into a captive
population can increase the survival of the herd.
Natural introduction of asingleimmigrant gray wolf
(Canis lupus) into a geographically isolated Scan-
dinavian population increased heterozygosity and

155



Control of red deer (Cervuselaphus) stag domination...

rapidly increased population growth (Vila et al.,
2003). The introduction of male adders (Vipera
berus) into ahighly inbred isolated adder population
increased male recruitment and decreased stillborns
(Madsenetal., 1996).

Reproductive technology has been applied to
conserve and manage natural populationsof red deer
(Gardeetal., 2006). Artificial insemination, multiple
ovulation, embryo transfer and in vitro embryo
production for genetic management of red deer were
performed (Aller et al., 2009; Morrow et al., 2009).
Genetic weakening occurs with deer raised in a
captive environment and because of existence of the
dominant stag over aperiod of several years, similar
mating and the same gene transfer happen. The
mentioned reproductive technologies are useful but
providing opportunity to young stags in breeding
season to copul ateisamoredesirable protocol.

We hypothesized that if al hinds showed their
reproductive behavior in adefined time, theterritory
domination and power of harem defense among the
red deer herd in small population of captive refuges
could lead to the mating ability of young stags.
Therefore, we planned to synchronize the hind by a
standard protocol and simultaneously releaseold and
young dominant stagsto observethe malesahility to
conservetheir hindsin haremin estrus phase.

M aterialsand M ethods

Thestudy wascarried out at the SemeskandeWild
LifeRefuge(latitudeof 36°34' N andlongitude53°5'
E, 26 mabovesealevel), Mazandaran province, inthe
north of Iran between late September and mid-
October, 2010. Threestagsaged eight, five, and three
yearsold kept in the refuge park, of which the older
one was dominant. Six cycling hinds aged between
four to seven yearsold weighing between 100to 120
kg were used for synchronization program. During
theexperiment, hindswere confined in separate pens
before rut season and maintained intensively on hay
(green grass corn). Concentrate supplement (0.5
kg/day) wasgivenandwater wasprovidedad|libitum.
Theanimalswereindividually identified by meansof
plastic ear tags. Reproductive status of hinds was
checked by rectal probe using a real-time B-mode
ultrasound scanner equipped witha 7.5 MHz linear-
array transducer (BCF, England). They had not
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become pregnant since proper recording of their
estrouscycleactivities.

All thehindsweresynchronized using aregimeof
12 days intravaginal controlled internal drug
releasing device (CIDR, 300 mg progesterone,
InterAg, Hamilton, New Zealand). Pregnant mare
serum gonadotropin (PMSG, Folligon, Intervet,
Canada; 250 1U, IM injection) was given at thetime
of CIDR withdrawal. After 48 h, al hinds were
released from cages to the park environment. They
were monitored for behavior of estrus manifestation
by circuited cameras and were observed visually
fromtimetotimefrom approximately between (8am
ans 8 pm) daily for 3 days. The signs of estrus
beginning were recorded. Heterosexual signs were
observed such as stags roaring; chase sequencing,
guarding the hinds, and rapid stags moving toward
the hinds. Frequency of copulation and ear tag
number of coupleswererecorded.

Results

The heterosexua behavior between the six hinds
and three stagsbegan exactly eight hourspost release
(56 hafter CIDR removal). Roaring wasjust done by
theolddominant stag of thepark. Thetwoyoung stags
just turned round the harem and territory of the old
stag. Thisbehavior continued until the estrussignsof
thehindsintensified, which caused thedominant stag
to be matched to the first heat hind. This alowed
young stagsto enter the harem of the dominant stag.
The first copulation behavior was done by the
younger stag unexpectedly but thehind did not allow
actual mounting. The first successful copulation by
the two younger stags began around mid-day on
behalf of theold stag of thepark and wasrepeatedfive
and three times successfully until early morning.
(Graph 1).

Two hindsdid not show the estrus signsand were
not mated. Old dominant stag copulated five times
during 24 h just by asingle female. However, at the
same time in refuge there were three other estrus
females ready to mount, but the old stag's attraction
was concentrated individually on only onefemale.

Our study wascarried outinearly October and the
calveswere bornin early June. One of the calves of
theold stagwasmaternally affected by carpal flexion
disorder and died becauseit wasnot ableto stand and

1JVM (2012), 6(3): 155-158



Ghasemzadeh-Nava, H.

64 -6
>
% 5 — — -5
& 4- La B
@ (=
& 2
c 34 -3 -
o =
& 2
t_=u 2- -2 a
& 14 1
° LI i

0 T T T -0

8-year-old 5-year-old 3-year-old
Stags

Graph 1. Copulation frequency and number of Cervuselaphus
hinds (n=5) mated by stags after estrus synchronization.
[ Copulationfrequency [l Mated hinds

suckle. Nevertheless, the calves of the young stags
were very adert after birth and stood up and started
searching the teats of their mothers for milk in less
than 40 minutes.

Discussion

Introduction of two young stags into the
population may increase the survival of the herd.
Natural introduction of asingleimmigrant gray wolf
(Canis lupus) into a geographically isolated Scan-
dinavian population increased heterozygosity and
rapidly increased population growth (Vila et a.,
2003). The introduction of male adders (Vipera
berus) into ahighly inbred isolated adder population
increased male recruitment and decreased stillbirths
(Madsenetal., 1996).

Therewasnot mucheffortand competitionamong
the stags in the refuge and all were chasing the
femalesindividually for copulation. Population sex
ratio may bepredictedto haveaneffect onthelevel of
male - male competition (Mysterud et a., 2005).
Usually the dominant stag in herdsthat can copulate
has strong body size, older age and more copulation
experience. Younger males nevertheless take an
active part during the rut, but typically have amuch
lower reproductive success (Preston et al., 2001,
Yoccoz et a., 2002). High population density often
leads to female-biased adult sex ratios in red deer,
which decrease competition among malesduring rut
(Clutton-Brock et a., 1997). Yearling reindeer
reduced reproductive effort when many prime-aged
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maleswere present (Mysterud et a ., 2003).

Effect of estrus pheromones in synchronized
hinds might cause the stagstargeted directly to mate
without fighting and the number of females in
standing phase accel eratesthisevent. Somefindings
suggest that males do not trade survival for
reproductive effort and male red deer therefore
probably reduce reproductive effort at high
populationdensity dueto associatedincreased risk of
mortality (Evans, 1990).

Our observations showed that the three-year-old
stag mated with onehind threetimesduring a24 hour
period and his mounting rate was less than that of
dominant stag. M alemating plansconsist of roaming
widely in search of individual estrous females with
males spending up to 24 h 'tending' each receptive
female (Hirth, 1977). This behavior was just
observed in the old stag and not the two other young
males. Thelack of experience or the stress of mating
competition might causethisbehavior.

Thenovelty of the presented articleisthe method
of control of inbreeding in red deer using assisted
reproduction technique (synchronization by CIDR
insertion in wild red deer) and reduction of stag
dominancy at mating. Thismethod can beadvisedin
endangered species in which mating dominancy of
malesincreases the risk of inbreeding, especialy in
groups kept in limited refugee parks or small
numbers.

In conclusion, the present study showed that
estrus synchronization might be useful in control of
rut season behavior in Cervus elaphus stags which
werekept in small population and decreased therisk
of injuries, mortality and inbreeding inrefuges.
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