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Summary

The objective of this study was to compare the efficacy of different estrus synchronization protocols on reproductive parameters in
nulliparous Saanen goats at the end of the transition period. In this experiment, 71 nulliparous Saanen does were used and divided into
four treatment groups as norgestomet implant plus GnRH (Imp-G), norgestomet implant (Imp), FGA sponge plus GnRH (Spo-G), and FGA
sponge (Spo). The progestagen treatments were administered for 11 days. At progestagen withdrawal, all does were injected with 360 IU
of eCG and 125 pg of PGF2a. At the end of the treatments, all the does were joined with fertile bucks. There were no significant differences
(P>0.05) in reproductive parameters among the treatments groups. Does were in estrus within 29.2+0.36 h for all the treatments
combined. It was concluded that, the use of norgestomet implants and FGA sponges in combination with eCG and PGF2a were effective
for estrus response, onset of estrus, fecundity, prolificacy, and fertility in nulliparous Saanen does at an age of 7-9 months under local
conditions at the end of the transition period also GnRH was found to be ineffective in increasing the reproductive parameters.
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Gec¢is Doneminin Sonundaki Nullipar Saanen Kecilerinde
Farkli Progesteron Analoglari ve GnRH Uygulamalarinin
Reprodiiktif Parametreler Uzerine Etkinligi

Ozet

Calismada, gecis doneminin sonundaki nullipar Saanen kecilerine uygulanan farkli 6strus senkronizasyon protokollerinin reprodiiktif
parametreler lizerine etkilerinin karsilastinlmasi amaclandi. Calismada 71 adet nullipar Saanen kecisi kullanildi ve kegiler rastgele 4
gruba ayrildi: norgestomet implant + GnRH (Imp-G), norgestomet implant (Imp), FGA siinger + GnRH (Spo-G) ve FGA slinger (Spo).
Progesteron tedavileri 11 giin streyle uygulandi. Progesteron tedavilerinin son giini tiim kegilere 360 IU eCG ve 125 pg PGF2a yapildi.
Tedavilerin sonunda tim keciler fertil tekeler ile ciftlestirildi. Tedavi gruplari arasinda reproduiktif parametreler acisindan istatistiksel bir
farkin olmadigi belirlendi (P > 0.05). Tum tedaviler degerlendirildiginde kegilerin 29.2+0.36 saat icinde Ostrus gosterdigi saptandi. Sonug
olarak, yerel cevre sartlarinda yetistirilen ve gecis sezonunun sonunda bulunan 7-9 aylik nullipar Saanen kecilerinde norgestomet implant
ve FGA silingerin eCG ve PGF2a ile birlikte kullanilmasinin dstrus orani, dstrus baslangici, fekundite, prolifikasyon ve fertilite oranlan
bakimindan etkili oldugu; GnRH kullaniminin ise fertilite parametrelerinde artis saglamadigi belirlendi.

Anabhtar sézciikler: Ostrus senkronizasyonu, GnRH, Nullipar Saanen kecisi, progestagenler, Gecis dénemi

INTRODUCTION

Goats are bred in a wide range of production systems '.  economically and socially, important in Turkey. Milk goats
In temperate regions, they are bred mainly for dairy  are raised mainly in the Aegean, Marmara, and Thrace regions
production, but also for meat and fiber 2 Goat breeding is, in Turkey. Saanen goats were first brought to Turkey in
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1959, and this breed is still being raised as purebred and as
crosses *°. In the female goat, the age of puberty is highly
variable and is dependent upon the genetic make-up of the
animals, kidding season, body energy reserves, nutrition,
stress, and management system ®’. Several studies have
reported that the average age of puberty in Saanen goats
varies between 6 and 12 months in Turkey *#°, 5 months in
Brazil ¢, 7.5 months in Mexico '>'", and 8 months in France "2

Goats are known to exhibit seasonality in breeding
activity and the onset and length of the breeding season
is dependent on factors such as latitude, climate, breed,
physiological stage, presence of the male, breeding system,
and photoperiod 2. The breeding season usually begins in
summer or early autumn, in response to shortening day-
length, and ends in late winter or early spring. The anestrous
period includes the late winter/early spring to early- or
mid- summer period, while the transition period expands
from late spring to the onset of the ovulatory period . A
study conducted to determine the breeding season of small
ruminants in Afyonkarahisar, Turkey, found that the breeding
season occurred between the mid August and November 6,

Techniques used to control reproduction in goats
allow for greater distribution of milk and meat production
throughout the year and synchronization of kidding over
a limited period, and facilitate supplementary feeding to
meet the demands of lactation #'. The most widely practiced
methods of estrous synchronization involve progesterone
or progestagen-based protocols 8. Synchronization of
estrus in female goats has been achieved through adminis-
tration of progesterone or its synthetic analogues, with a
vaginal device or a subcutaneous auricular implant %,
The combination of equine chorionic gonadotropin (eCG),
prostaglandin F2a (PGF2a) and progestagen treatments
eliminates variability in goats’ ovulatory response, increases
production of ovulatory follicles and ovulation rate, and
improves fertility '°222%, ince and Kéker ?° reported that
treatment with progestagen in conjunction with PGF2a
and eCG was convenient for estrous synchronization of
Turkish Saanen goats during the breeding season in Turkey.
Follicular wave synchronization protocols using gonado-
tropin releasing hormone (GnRH) analogues have been
designed on the principle of controlling the induction of
the emergence of a new follicular wave by removing the
suppressive effect of the existing dominant follicles 2°.
Intramuscular administration of GnRH at the time of
insertion of a progestagen device induces intermediate
ovulation or turnover of the dominant follicles in cows.
When comparing estrous synchronization via insertion of
intravaginal progestagen devices alone and synchronization
via a combination of intravaginal progestagen devices and
GnRH in dairy cows, several researchers have found the
combination to be favorable for conception rates . In
small ruminants, synchronization protocols consisting of
progestagen, GnRH and PGF2a increase estrous response
and pregnancy rates %°. However, there are only a few studies
that have reported the effects of different synchronization

methods and hormones on nulliparous goats 2232, There-
fore, the objective of this study was to compare the
effectiveness of an intravaginal sponge (FGA) and ear
implant (norgestomet) with or without GnRH in combination
with eCG and PGF2q, on estrus response, onset of induced
estrus, fecundity, prolificacy, fertility, and sex of kids in nulli-
parous Saanen goats under local environmental conditions
at the end of the transition period.

MATERIAL and METHODS

This study was conducted on nulliparous Saanen
does kept on a goat farm situated close to the province
of Afyonkarahisar, Turkey (latitude, 38°45"2"'N; longitude,
30°32°3°°E). This region, at an altitude of 1015 m, is
characterized by a continental climate, with an average
annual temperature of 11.2°C. The experiment was initiated
at the end of July under a natural photoperiod environment
and lasted to the end of the gestation period.

Animals

A total of 71 nulliparous Saanen does, 7-9 months of
age and weighing between 29 and 38 kg, were used. Body
condition scores ranged from 2.5 to 3 (on al-5 scale where
1 = emaciated and 5 = obese). The animals were fed dry
hay supplemented with a commercial mixture and had free
access to shade, water, and mineral blocks. The goats were
housed in indoor shelters at night and the entire flock
was maintained under natural lighting conditions. Adult,
intact, and fertile (according to farm records) bucks (n = 6)
were housed separately from the does.

Experimental Design

Does were randomly divided into four treatment groups:
norgestomet implant plus GnRH (Imp-G), norgestomet
implant (Imp), FGA sponge plus GnRH (Spo-G), and FGA
sponge (Spo) (Fig. 1). During does care, clinical evaluation
and performing the study we obeyed the statement of
Helsinki Declaration.

Females in the Imp-G group (n = 18) received a sub-
cutaneous auricular implant (3.3 mg norgestomet, Crestar
SO, Intervet, Turkey) and were injected intramuscularly
with GnRH (4 pg of busereline acetate, Receptal, Intervet,
Turkey) at the time of implant insertion. In the Imp group (n =
17), animals received a subcutaneous auricular implant
(3.3 mg norgestomet, Crestar SO, Intervet, Turkey) without
any injection of GnRH. Females in the Spo-G group (n =
19) were treated with intravaginal sponges (20 mg of
FGA, Chronogest CR, Intervet, Turkey), and injected intra-
muscularly with GnRH (4 pg of busereline acetate, Receptal,
Intervet, Turkey) at the time of sponge insertion. In the
Spo group (n = 17), animals were treated with intravaginal
sponges (20 mg of FGA, Chronogest CR, Intervet, Turkey)
without any injection of GnRH. The progestagen treatments
were administered for 11 days. At progestagen withdrawal,
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all the does were injected intramuscularly with 360 IU of
eCG (Chronogest/PMSG, Intervet, Turkey) and 125 ug of
PGF2a (cloprostenol, Estrumate, Intervet, Turkey).

At the end of the treatments, all the does were joined
with fertile bucks (n = 6). Searching for the male, restless-
ness, vocalization, frequent urination, tailing, contraction,
hyperemia and edema of the vulva, vaginal mucous dis-
charge and immobility on mounting were accepted as the
onset of estrus, according to Fonseca and Torres *°. All the
doeswere observed continuously between 20and 37 h after
treatment for onset of estrus and mating. When signs of
estrus were observed, the goats were subjected to controlled
mating. Estrus was monitored 12-h intervals by visual
observation, for 3 days after the introduction of the
bucks. Estrous response, onset of induced estrus, fecundity,
prolificacy, fertility, and sex of kids were compared between
the treatments. Fertility, prolificacy, and fecundity were
recorded after parturition. These parameters were defined
as follows:

Estrous response: Number of does in estrus/number of
total does x 100

Onset of induced estrus: Time from implant-sponge
removal and first mounting acceptance

Pregnancy rate: Number of does kidded + number of
does aborted/number of total does x 100

Parturition rate: Number of does kidded/number of
does pregnant x 100

Twinning rate: Number of does having twin kids/
number of does kidded x 100

Fecundity: Number of kids born per doe of the mated
Prolificacy: Number of kids born per doe kidded
Fertility: Number of does kidded

Statistical Analyses

Data on estrus response, pregnancy rate, parturition
rate, twinning rate, fecundity, prolificacy, fertility, and sex
of kids were analyzed using chi-square tests. Onset of

induced estrus data were analyzed using the Kruskal Wallis
test. All the results were analyzed at a statistical confidence
level of P<0.05 by using PASW statistical software (Version
18.0, PASW Inc, Chicago, IL, USA).

RESULTS

Estrus response, onset of estrus, pregnancy rate,
parturition rate, twinning rate, and sex of kids did not
differ (P>0.05) among the treatment groups (Table 1). No
norgestomet implants were lost during the experimental
period in the implant groups. Sponges were lost in three
does in the sponge groups. There were no site reactions near
the auricular implants at the time of implant withdrawal
in does in the Imp-G and Imp groups. There were no vaginal
abnormalities at sponge insertion in the does. However,
when the sponges were removed after 11 days, all the
does in the Spo-G and Spo groups excibited clinical signs
of vaginitis, including abnormal hemorrhagic or purulent
vaginal discharge with unpleasant odor. Two abortions
occurred in the Imp-G group, and one abortion occurred in
the Spo-G group in late pregnancy.

Estrus responses were 83.3%, 82.4%, 73.7, and 82.4% in
the Imp-G, Imp, Spo-G, and Spo groups, respectively. The
mean onset of estrus was 29.2+0.36 h. Parturition rates were
84.6%, 100%, 92.3% and 100% in the Imp-G, Imp, Spo-G, and
Spo groups, respectively.

The results for fecundity, prolificacy, and fertility rate
are presented in Table 2. Fecundity rates were 0.93, 1.14,
0.92 and 1.00 in the Imp-G, Imp, Spo-G, and Spo groups,
respectively. Prolificacy rates were 1.27, 1.23, 1.08, and 1.16
in the Imp-G, Imp, Spo-G and Spo groups, respectively.
The fecundity, prolificacy and fertility rates did not differ
(P>0.05) among the treatments.

DISCUSSION

The timing of puberty is clearly not a simple function
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Table 1. Estrus response, pregnancy, parturition and twinning rate, and onset of estrus (mean + SEM) of nulliparous Saanen goats following induction of

estrous using different synchronization methods.

Tablo 1. Farkli senkronizasyon metotlari ile 6strus indiiksiyonu yapilan nullipar Saanen kegilerinde 6strus, gebelik, dogum ve ikizlik oranlari ile éstrus

baslama zamani (ortalama+SEM) degerleri

Parameters Imp-G (n=18) Imp (n=17) Spo-G (n=19) Spo (n=17) Total (n=71) P-values
Estrus response (%) 83.3(15/18) 82.4(14/17) 73.7 (14/19) 82.4 (14/17) 80.3 (54/71) 0.868*
Onset of estrus (h) 29.6 +0.74 29.8+0.85 29.0+0.76 283 +0.55 29.2+0.36 0.489*%*
Pregnancy rate (%) 72.2(13/18) 76.5(13/17) 68.4 (13/19) 70.6 (12/17) 71.8(51/71) 0.959*
Parturition rate (%) 84.6 (11/13) 100 (13/13) 92.3(12/13) 100 (12/12) 94.1 (48/51) 0.289*
Twinning rate (%) 23.1(3/13) 23.1(3/13) 7.7 (1/13) 16.7 (2/12) 17.6 (9/51) 0.700*
Sex of kid Male 57.1(8/14) 37.5(6/16) 53.8(7/13) 57.1(8/14) 50.9(29/57)

(%) Female 42.9 (6/14) 62.5(10/16) 46.2 (6/13) 42.9 (6/14) 49.1(28/57) 0652
* Variables were analyzed by the use of chi-square test, ** Variables were analyzed by the use of Kruskal-Wallis test

Table 2. Fecundity, prolificacy and fertility values of nulliparous Saanen
goats following induction of estrus using different synchronization methods

Tablo 2. Farkli senkronizasyon metotlari ile 6strus indiiksiyonu yapilan
nullipar Saanen kegilerinde fekundite, prolifikasi ve fertilite degerleri

Parameters :::1-86) (r::‘:;) (Sn p=°1-96) (nS=p107)
Fecundity 0.93 1.14 0.92 1.00
Prolificacy 1.27 1.23 1.08 1.16
Fertility (%) 61.1 76.5 63.1 70.6

of chronological age. Several factors, such as photoperiod,
growth, body fat/composition, diet, stress, gonadal steroids,
energy metabolism, and olfactory cues affect puberty 7.
The onset of puberty is more closely related to body weight
and size than to age 3% In general, breeding in goats
should be delayed until the animal has attained 60-75%
of its mature body weight **. A study by Freitas et al.®
reported that 92.9% of Saanen kids reached puberty and
showed estrus at 50% of adult body weight. The mean body
weight of mature Saanen does varies between 38.1 and 64
kg 9?3637 The mean body weight of peripubertal Saanen
does varies between 22.5 and 34.5 kg ®3°1'%, The estrus
synchronization protocols used in the study resulted in
greater synchrony (83.3, 82.4, 73.7, and 82.4% in the Imp-G,
Imp, Spo-G and Spo groups, respectively) in the nulliparous
Saanen goats those of which are at an age of 7-9 months
and with body weights varying between 29 and 38 kg.

Intravaginal sponges impregnated with progestagens
have been widely used for estrous synchronization in
ewes and goats *°. Nevertheless, they are a predisposing
factor for vaginal infections, leading to vaginitis, typically
characterized by erythema, a purulent vaginal discharge,
and abundant vaginal leucocytes **'. These changes in
the vagina may be attributed to the physical action and/or
constant absorption and retention of the vaginal secretions by
the intravaginal sponge during insertion, which stimulates
bacterial growth *. In the present study, there were no site
reactions near the auricular implants at the time of implant
withdrawal in does in the Imp-G and Imp groups. However,
when the sponges were removed, all the does in the
Spo-G and Spo groups excibited clinical signs of vaginitis,

including abnormal hemorrhagic or purulent vaginal
discharge with unpleasant odor. Therefore, it was thought
that subcutaneous auricular implants (norgestomet) are
more practical than intravaginal sponges (FGA) for nulliparou
goats because of the side effects of intravaginal sponges,
including vaginitis and abnormal hemorrhagic or purulent
vaginal discharge with unpleasant odor.

The total estrous response was 80.3%, and the mean
interval to onset of estrus was 29.2+0.36 h in the present
study. These results showed that both norgestomet and
FGA were effective in inducing estrus in nulliparous Saanen
goats, which was consistent with the findings of Fonseca
and Torres ° and Freitas et al.**. Our estrous response
results differ from those obtained by Alacam et al.** who
found only a 54.5% response from treatment with intra-
vaginal MAP sponges and 40% estrous response from
treatment with two injections of PGF2a 10 days apart in
nulliparous Saanen goats. In addition, the overall mean
interval to onset of estrus was shorter in our study than
that reported by Simoes et al.* and Bukar et al.?> and
longer than that reported by Dogan et al.“e. Prostaglandin
administration reduces the interval to estrus and also
promotes greater synchrony *’. By comparing the present
results with those reported by other authors 2>3%%, it is
possible to propose that the synchronization obtained for
females treated with eCG is due to the action of this gonado-
trophin on follicular development. The efficiency of estrous
synchronization treatments is known to be influenced by
factors such as nature, dose and route of administration,
synchronization protocols, nutrition, and season *4%.
Furthermore, differences in breed or defective luteal
function in individual does might influence the response
of does to different estrous synchronization protocols %.

Pregnancy and parturition rates were not affected by
treatment in this study. The overall pregnancy and parturition
rates were 71.8% and 94.1%, respectively. Progestagens,
when associated with gonadotropins and luteolytic agents,
generally produce good results in estrous induction and
favor higher fertility rates at delivery °°. These findings
were confirmed in the present study, where pregnancy
and parturition rates were satisfactory after treatment with
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norgestomet implants and FGA sponges in combination
with eCG and PGF2a. Our results are in agreement with
the findings of Cetin et al.” and Koker et al.*’. However,
the pregnancy rates observed in our study were higher
than those reported by Waldron et al.*', Oliveira et al.”?,
and Uslu et al.*2. Pregnancy and parturition rates may
vary depending on breed, season, nutrition, and overall
conditions of animal care *. The percentage of multiple
births in multiparous Saanen goats is estimated to be
approximately 60% *. However, Simoes et al.* reported
that single ovulation was observed in 76% of estrous periods
in nulliparous goats. Ince ° reported that single births
were 77.3% in 2 year-old Saanen goats and 46.2% in goats
that were more than 5 years of age. The overall twinning
rate in our study was 17.6%, and this result agrees with the
findings of Bolacali and Kii¢lk **, Simoes et al.** and Ince °.

The fecundity, prolificacy, and fertility rates were similar
in all the treatment groups, which agree with the findings
of Fonseca and Torres *° and Cetin et al.”. However, our
results for these parameters were lower than those reported
by Freitas et al.®?, Oliveira et al.”, and Titi et al.*>. These
differences may be attributable to the dose, route, and
duration of progestagen treatment, or to the dose of eCG.
All major measures of reproductive performance (prolificacy,
fertility, and fecundity) are affected by genetics and by
a variety of environmental factors. With respect to pro-
lificacy, there is considerable variation in the incidence of
twin ovulations and twin births among and within breeds.
The component of the diet which is probably the most
important with respect to ovarian function is energy .
Furthermore, there is a linear relationship between the
dose of eCG and ovulation number *’ In our study, 360 1U
of eCG was used in all the treatment groups to stimulate
ovulation without inducing a high incidence of multiple
ovulations, since the goats were nulliparous.

GnRH and its agonists are widely used to overcome
reduced fertility due to ovarian dysfunction, for synchroni-
zation of the estrous cycle, to induce ovulation, as stimulation
for embryo transfer, and to improve the conception rate *,
Titi et al.*® reported that a combination of GnRH, proges-
tagen sponges, and PGF2a was effective in synchronizing
estrus and improving fecundity in goats. Similar studies
have also shown that GnRH analogues used for estrous
synchronization increased estrous response and improved
pregnancy rates in treated goats 2**°. On the other hand,
Saribay et al.”” found that GnRH addition to progesterone
sponges was not improved reproductive parameters. The
results for estrous response, pregnancy rates, and fertility
were similar among the groups treated with or without
GnRH in the present study, and our results were in agreement
with the results of Saribay et al.”>. This finding indicates that
the use of GnRH in combination with 11-day norgestomet
or FGA did not influence estrous synchronization or fertility
in nulliparous Saanen goats under local environmental
conditions.

We conclude that the use of norgestomet and FGA in
combination with eCG and PGF2a is very effective for estrous
response, onset of estrus, fecundity, prolificacy, and fertility
in nulliparous Saanen does under local environmental
conditions. The results of this study indicate that estrus
can be induced in nulliparous does as early as 7-9 months
of age. This study shows that it is not always necessary
to include GnRH in estrous synchronization protocols in
nulliparous Saanen does. However, further studies with
different breeds are required.

REFERENCES

1.Devendra C, Coop IE: Ecology and distribution. In, Coop IE (Ed): Sheep and
Goat Production. World Animal Science 1% ed., pp. 1-14, Elsevier Publishers
Ltd, USA, 1982.

2. Fatet A, Pellicer-Rubio MT, Leboeuf B: Reproductive cycle of goats. Anim
Reprod Sci, 124,211-219, 2011.

3. Dellal I, Dellal G: Turkiye kegi yetistiriciliginin ekonomisi. Siit Kegiciligi
Ulusal Kongresi, 26-27 Mayis, izmir, Turkiye, 2005.

4. Koyuncu M: Kegi yetistiriciliginin diinya ve Turkiye stratejileri. Stit Kegiciligi
Ulusal Kongresi, 26-27 Mayis, izmir, Turkiye, 2005.

5.Ince D: Reproduction performance of Saanen goats raised under extensive
conditions. Afr J Biotechnol, 9, 8253-8256, 2010.

6. Freitas VJF, Lopes-Junior ES, Rondina D, Salmito-Vanderley CSB, Salles
HO, Simplicio AA, Baril G, Saumande J: Puberty in Anglo-Nubian and
Saanen female kids raised in the semi-arid of North eastern Brazil. Small Rum
Res, 53,167-172, 2004.

7. Ebling FJP: The neuroendocrine timing of puberty. Reproduction, 129, 675
683, 2005.

8. Ceyhan A, Karadag O: Some descriptive characteristics of Saanen goat
raised in Marmara Livestock Research Institute. Tarim Bil Derg, 15, 196-203,
2009.

9.Tolii C, Savas T: Comparision of Gokcada, Maltese and Turkish Saanen goat
genotypes for reported traits. JOTAF, 7, 113-121, 2010.

10. Meza-Herrera CA, Torres-Moreno M, Lopez-Medrano JI, Gonzales
Bulnes A, Veliz FG, Mellado M, Wurzinger M, Soto-Sanchez MJ, Calderon
Leyva MG: Glutamate supply positively affects serum release of tri iodo-
thyronine and insulin across time without increases of glucose during the
onset of puberty in female goats. Anim Reprod Sci, 125, 74-80, 2011.

11. Meza-Herrera CA, Hernandez-Valenzula LC, Gonzales-Bulnes A,
Tena-Sempre M, Abad-Zavaleta J, Salinas-Gonzales H, Mellado M, Veliz-
Deras F: Long-term betacarotene-supplementation enhances serum insulin
concentrations without effect on the onset of puberty in the female goat.
Reprod Biol, 11, 236-249, 2011.

12. Boichard D, Bouloc N, Ricordeau G, Piacere A, Barillet F: Genetic
parameters for first lactation dairy traits in the Alpine and Saanen goat
breeds. Genet Sel Evol, 21, 205-215, 1989.

13. Zonturlu AK, f)zyurtlu N, Kacar C: Effect of different doses PMSG
on estrus synchronization and fertility in Awassi ewes synchronized
progesterone during the transition period. Kafkas Univ Vet Fak Derg, 17 (1):
125-129,2011.

14. Abecia JA, Forcada F, Gonzales-Bulnes A: Hormonal control of
reproduction in small ruminants. Anim Reprod Sci, 130, 173-179, 2012.

15. Saribay MK, Karaca F, Dogruer G, Ates CT: Effect of long and short-term
progestagen treatments plus GnRH followed by TAI on fertility parameters
in lactating hair goats during the transition period. Kafkas Univ Vet Fak Derg,
18 (3):507-511,2012.

16. Gundogan M, Ucar M, Tekerli M: An investigation on the relation-
ships between the morphometric measurements of testes and other
spermatological features in the rams maintained in the conditions of Afyon
before, during and after the breeding period. Lalahan Hay Arast Enst Derg, 43,
9-22,2003.

17. Leboeuf B, Delgadillo JA, Manfredi E, Piacere A, Clement V, Martin P,
Pellicer M, Boue P, de Cremoux R: Management of goat reproduction and


http://vetdergi.kafkas.edu.tr/extdocs/2011_1/125_129.pdf
http://vetdergi.kafkas.edu.tr/extdocs/2012_3/507-511.pdf

A186

Effectiveness of Different Progesterone ...

insemination for genetic improvement in France. Reprod Dom Anim, 43, 379-
385, 2008.

18. Menchaca A, Miller V, Salveraglio E, Rubianes E: Endocrine, luteal and
follicular responses after the use of the short-term protocol to synchronize
ovulation in goats. Anim Reprod Sci, 102, 76-82, 2007.

19. Oliveira MAL, Guido SI, Lima PF: Comparision of different protocols
used to induce and synchronize estrus cycle of Saanen goats. Small Rum Res,
40, 149-153, 2001.

20. Cetin Y, Sagcan S, Gungor O, Ozyurtlu N, Uslu B: Effects of CIDR-G
and melatonin implants, and their combination on the efficacy of oestrus
induction and fertility in Kilis goats. Reprod Dom Anim, 44, 659-662, 2009.

21. Uslu BA, Giilyiiz F: The effects of GnRH injection after intravaginal
sponge, CIDR-G and ear implant application in coloured Mohair goats during
early anoestrus season. Kafkas Univ Vet Fak Derg, 15 (3): 385-390, 2009.

22.Bukar MM, Yusoff R, Haron AW, Dhaliwal GK, Goriman Khan MA, Omar
MA: Estrus response and follicular development in Boer does synchronized
with flugestone acetate and PGF,, or their combination with eCG or FSH. Trop
Anim Health Prod, 44, 1505-1511, 2012.

23. Ritar AJ, Maxwell W, Salamon S: Ovulation and LH secretion in the goat
after intravaginal progestagen sponge-PMSG treatment. J Reprod Fertile, 72,
559-563, 1984.

24. Ozer MO, Dogruer G: The effects of long and short term applications
of progestogen containing vaginal sponges and subcutaneus implants on
fertility during breeding season in Damascus goats. Kafkas Univ Vet Fak Derg,
17 (1):47-52,2011.

25.Ince D, Koker A: The effect of estrus synchronization on the reproductive
characteristics of Turkish Saanen goats and growth characteristics of kids
under extensive conditions. AfrJ Agric Res, 6, 5715-5719, 2011.

26. Kohram H, Twagiramungu H, Bousquet D, Durocher J, Guilbault LA:
Ovarian superstimulation after follicular wave synchronization with GnRH at
two different stages of the estrous cycle in cattle. Theriogenology, 49, 1175-
1186, 1998.

27. Ryan DP, Snijders S, Yaskub H, O’Farrell KJ: An evaluation of estrous
synchronization programs in reproductive management of dairy herds. J
Anim Sci, 73, 3687-3695, 1995.

28. Xu ZZ, Verkerk JF, Mee JF, Morgan SR, Clark BA, Burton LJ:
Progesterone and follicular changes in postpartum noncyclic dairy cows
after treatment with progesterone and estradiol, or with progesterone,
GnRH, PGF2q, and estradiol. Theriogenology, 54, 273-282, 2000.

29. Husein MQ, Kridli RT: Effect of progesterone prior to GnRH-PGF,,
treatment on induction of oestrus and pregnancy in anoestrus Awassi ewes.
Reprod Dom Anim, 38, 228-232, 2003.

30. Fonseca JF, Torres CAA: Administration of hCG 5 days after breeding
and reproductive performance in nulliparous dairy goats. Reprod Dom Anim,
40, 495-499, 2005.

31. Lehloenya KC, Greyling JPC, Schwalbach LMJ: Reproductive
performance of South African indigenous goats following oestrous
synchronisation and Al. Small Rum Res, 57, 115-120, 2005.

32. Nur Z, Nak Y, Nak D, Ustiiner B, Tuna B, Simsek G, Sagirkaya H: The
use of progesterone-supplemented Co-synch and Ovsynch for estrus
synchronization and fixed-time insemination in nulliparous Saanen goat.
Turk J Vet Anim Sci, doi:10.3906/vet-1202-26, 2013.

33. Valasi I, Chadio S, Fthenakis GC, Amiridis GS: Management of pre
pubertal small ruminants: Physiological basis and clinical approach. Anim
Reprod Sci, 130, 126-134, 2012.

34.Foster DL, Nagatani C: Physiological perspectives on leptin as a regulator
of reproduction: Role in timing puberty. Biol Reprod, 60, 205-215, 1999.

35. Smith MC: Caprine reproduction. In, Morrow DA (Ed): Current Therapy
in Theriogenology Diagnosis, Treatment and Prevention of Reproductive
Diseases in Animals. W.B. Saunders Company, Philadelphia, London, 1980.

36. Ozder M: Kegi irklari. In, Kaymakgi M (Ed): Kegi Yetistiriciligi. Meta Basim
Matbaacilik, Bornova, izmir, 2006.

37.Koker A, Ince D, Sezik M: The accuracy of transvaginal ultrasonography
for early pregnancy diagnosis in Saanen goats: A pilot study. Small Rum Res,
105, 277-281,2012.

38. Greyling JPC: Reproduction traits in the Boer goat doe. Small Rum Res,
36, 171-177, 2000.

39.Menchaca A, Rubianes E: New treatments associated with timed artificial
insemination in small ruminants. Reprod Fert Develop, 16, 403-413, 2004.

40. Padula AM, Macmillan KL: Effect of treatment with two intravaginal
inserts on the uterine and vaginal microflora of early postpartum beef cows.
Aust Vet J, 84, 204-208, 2006.

41. Donders GGG, Vereecken A, Bosmans E, Dekeersmaecker A,
Salembier G, Spitz B: Definition of a type of abnormal vagina flora that is
distinct from bacterial vaginosis, aerobic vaginitis. Br J Obstet Gynaecol, 109,
34-43,2002.

42, Al-Hamedawi TM, Khammas DJ, Al-Ubaidi AS: Effect of estrus
synchronization on vaginal flora and subsequent fertility in ewes. Iraqgi J Vet
Sci, 16, 73-79, 2003.

43. Freitas VJF, Baril G, Saumande J: Estrus synchronization in dairy goats:
Use of fluorogestone acetate vaginal sponges or norgestomet ear implants.
Anim Reprod Sci, 46, 237-244, 1997.

44. Alagam E, Ozsar S, Kiligoglu G, Giiven B, Izgiir H, Tekeli T, Glatzel P:
Induction of oestrus in Saanen goats at early breeding season by intravaginal
progesterone sponges (MAP) or by prostaglandin F,, injections. Effect on
different age groups. Theriogenology, 24, 283-291, 1985.

45. Simoes J, Baril G, Almeida JC, Azevedo J, Fontes P, Mascarenhas R:
Time of ovulation in nulliparous and multiparous goats. Animal, 2, 761-768,
2008.

46. Dogan |, Nur Z, Gunay U, Soylu MK, Sonmez C: Comparision of
fluorgestone and medroxyprogesterone intravaginal sponges for oestrus
synchronization in Saanen does during the transition period. S Afr J Anim Sci,
34,18-22,2004.

47. Fonseca JF, Torres CAA, Santos ADF, Maffili VV, Amorim LS, Moraes
EA: Progesterone and behavioral features when estrous is induced in Alpine
goats. Anim Reprod Sci, 103, 366-373, 2008.

48. Cognie Y, Mauleon P: Control of reproduction in the ewe. In, Haresign W
(Ed): Sheep Production. London, Butterworths, 1983.

49. Ahmed MM, Makwi SE, Jabura AS: Synchronisation of oestrus in Nubian
goats. Small Rum Res, 30, 113-120, 1998.

50. Lima FRG, Araujo AA, Freitas VJF: Use of different hormonal treatments
for estrus synchronization in native goats of northeastern Brazil. Brazil Rev
Braz Reprod Anim, 21, 136-137, 1997.

51. Waldron DF, Willingham TD, Thompson PV, Bretzlaff KN: Effect
of concomitant injection of prostaglandin and PMSG on pregnancy rate
and prolifiacy of artificial inseminated Spanish goats synchronized with
controlled internal drug release devices. Small Rum Res, 31, 177-179, 1999.

52. Uslu BA, Tasal I, Gulyuz F, Sendag S, Ucar O, Goericke-Pesch S,
Wehrend A: Effect of oestrus synchronisation using melatonin and
norgestomet implants followed by eCG injection upon reproductive traits
of fat-tailed Morkaraman ewes during suckling, anoestrus season. Small Rum
Res, 108, 102- 106, 2012.

53. Ozyurtlu N, Kucukaslan I, Cetin Y: Characterization of oestrous
induction response, oestrous duration, fecundity and fertility in Awassi ewes
during non-breeding season utilizing both CIDR and intravaginal sponge
treatments. Reprod Dom Anim, 45, 464-467,2010.

54. Bolacali M, Kiigiik M: Fertility and milk production characteristics of
Saanen goats raised in Mus region. Kafkas Univ Vet Fak Derg, 18 (3): 351-358,
2012.

55. Titi HH, Kridli RT, Alnimer MA: Estrus synchronization in sheep and
goats using combinations of GnRH, progestagen and prostaglandin F,,.
Reprod Dom Anim, 45, 594-599, 2010.

56. Scaramuzzi RJ, Martin GB: The importance of interactions among
nutrition, seasonality and socio-sexual factors in the development of
hormone-free methods for controlling fertility. Reprod Dom Anim, 43, 129-
136, 2008.

57. Ritar AJ: Control of ovulation, storage of semen, and artificial
insemination of fibre-producing goats in Australia: A review. Aust J Exp Agric,
33,807-820, 1993.

58. Schneider F, Tomek W, Grundker C: Gonadotropin-releasing hormone
(GnRH) and its natural analogues: A review. Theriogenology, 66,691-709, 2006.

59. Husein MQ, Ababneh MM, Haddad SG: The effects of progesterone
priming on reproductive performance of GnRH-PGF,, treated anestrous
goats. Reprod Nutr Dev, 45, 689-698, 2005.


http://vetdergi.kafkas.edu.tr/extdocs/2009_3/385_390.pdf
http://vetdergi.kafkas.edu.tr/extdocs/2011_1/47_52.pdf
http://vetdergi.kafkas.edu.tr/extdocs/2012_3/351-358.pdf

	19 (Suppl-A): A181-A186, 2013DOI: 10.9775/kvfd.2013.8747
	RESEARCH ARTICLE
	Eff ectiveness of Diff erent Progesterone Analogues and GnRH onReproductive Parameters in Nulliparous Saanen Goats at theEnd of the Transition Period
	Makale Kodu (Article Code): KVFD-2013-8747
	Summary
	Geçiş Döneminin Sonundaki Nullipar Saanen KeçilerindeFarklı Progesteron Analogları ve GnRH UygulamalarınınReprodüktif Parametreler Üzerine Etkinliği
	Özet
	INTRODUCTION
	MATERIAL and METHODS
	RESULTS
	DISCUSSION
	REFERENCES




