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June 2016
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Assessment of goat reproductive systems and application of advanced reproductive
technologies (ART), help to improve the goat industry in Malaysia. Oestrus
synchronisation (OS) protocols and equipment like real-time ultrasonography (RTU)
machine are important component of advance reproductive technologies. The
objectives of the current study were to determine the ovulation responses on three
oestrus synchronisation protocols and association between progesterone levels with
litter size in Boer goats. In Experiment 1, twenty-two (24) fertile and healthy Boer
does were divided equally into three groups and each group was treated with one of
the three treatments:- T1: CIDR for 14 days and 200 IU of pregnant mare serum
gonadotrophin (PMSG) and 0.5 ml prostaglandin (PG) prior to CIDR removal; T2:
CIDR for 14 days and 0.5 ml PG prior to CIDR removal; T3: CIDR for 9 days and
200 IU of PMSG and 0.5 ml PG prior to CIDR removal. The oestrus sign was
observed from 24 hours after CIDR removal to first sign of oestrus. Both ovaries for
all does were examined with a RTU machines for 72 hours at six-hours interval
beginning at 24 hours after CIDR removal. Blood samples were collected at four
points which were:- 24 hours after CIDR removal, at first time of oestrus sign, at first
ovulation and at 72 hours after CIDR removal for progesterone hormonal profile
assessment. All does demonstrated (100%) oestrus signs but 25%, 12% and 12% in
T1, T2 and T3 respectively did not ovulated. Ovulation responses in terms of mean
number of follicles observed before first ovulation, mean size of follicles before first
ovulation and mean number of follicle ovulated did not show any significant
difference (p > 0.05) among the T1, T2 and T3. The percentage of does with single
and multiple ovulations were not significantly different among the three treatments.
However, high percentages of multiple ovulations (83%, 86% and 71%, respectively)
were recorded for each T1, T2 and T3 as compared to single ovulation. Mean
number of follicles ovulated from right and left ovaries were significantly different
(p <0.05) in T3 (2.1 £ 1.0, 0.6 £ 0.5). The mean time of ovulation were recorded
between 44.0 + 2.85 to 47.4 + 2.78 hours (p > 0.05) among the three treatments



calculated from 24 hours after CIDR removal. All treatments showed no significant
difference (p > 0.05) for duration of ovulation with 18.0 + 5.37, 21.0 £ 5.95, 19.2 +
3.98 hours calculated from 24 hour after CIDR removal for T1, T2 and T3
respectively. Assessment of progesterone hormonal profiles at four points did not
show any significant difference (p > 0.05) among the three treatments. In Experiment
2, 5 ml of blood sample from 48 pregnant does were taken approximately two weeks
before expected kidding date. The blood samples were analyzed to determine
progesterone hormonal profile. After parturation, the number of litter size for each
doe were recorded either single, twins or triplets. The mean progesterone
concentration showed no significant difference (p > 0.05) that are 17.7 £ 2.9 ng/ml
for doe with single kid and 21.4 £ 2.8 ng/ml for does with two or more Kids. In
conclusion, in Experiment 1, the result of ovulation responses showed no significant
differences between Treatment 1 (T1) which was insertion of CIDR for 14 days with
the injection of 200 IU of PMSG and 0.5 ml PG prior to CIDR removal ; Treatment
2 (T2), insertion of CIDR for 14 days with the injection of 0.5 ml PG prior to CIDR
removal and; Treatment 3 (T3), insertion of CIDR for 9 days with the injection of
200 IU of PMSG and 0.5 ml PG prior to CIDR removal. Meanwhile, in Experiment
2, the high number of litter size did not increase the level of progesterone
concentration two weeks before kidding.
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Penilaian sistem pembiakan kambing dan aplikasi teknologi pembiakan maju (ART)
membantu dalam meningkatkan industri kambing di Malaysia. Protokol
penyelarasan oestrus (OS) dan peralatan berteknologi tinggi seperti mesin
ultrasonografi (RTU) adalah komponen penting dalam teknologi pembiakan maju.
Objektif kajian semasa adalah untuk menentukan tindak balas ovulasi terhadap tiga
protokol penyelarasan oestrus hubung kait antara tahap progesteron dengan bilangan
anak terhadap kambing Boer. Dalam Eksperimen 1, sebanyak dua puluh empat (24)
ekor kambing Boer yang subur dan sihat dibahagikan sama banyak kepada tiga
kumpulan dan setiap kumpulan dirawat dengan salah satu daripada tiga rawatan: -
T1: CIDR selama 14 hari dan 200 1U pregnant mare serum gonadotrophin (PMSG)
dan 0.5 ml prostaglandin (PG) sebelum pengeluaran CIDR; T2: CIDR selama 14 hari
dan 0.5 ml PG sebelum pengeluaran CIDR; T3: CIDR selama 9 hari dan 200 IU
PMSG dan 0.5 ml PG sebelum pengeluaran CIDR. Tanda-tanda oestrus dipantau
bermula 24 jam selepas pengeluaran CIDR sehingga tanda pertama oestrus. Kedua-
dua belah ovari diperiksa dengan mesin RTU selama 48 jam pada selang enam jam
bermula pada 24 jam selepas pengeluaran CIDR. Sampel darah diambil di empat titik
jaitu: - 24 jam selepas pengeluaran CIDR, pada masa tanda pertama galak, pada
ovulasi pertama dan 72 jam selepas pengeluaran CIDR untuk penilaian profil
hormon progesteron. Semua kambing menunjukkan (100%) tanda galak tetapi 25%,
12% dan 12% ini tidak berovulasi untuk T1, T2 dan T3 masing-masing. Tindak balas
ovulasi seperti bilangan folikel sebelum ovulasi pertama, saiz folikel sebelum ovulasi
pertama dan bilangan folikel terovulasi tidak menunjukkan perbezaan yang ketara
(p> 0.05) di antara T1, T2 dan T3. Peratusan kambing dengan ovulasi tunggal dan
berganda tidak menunjukkan perbezaan ketara antara tiga rawatan. Walau
bagaimanapun, peratusan yang tinggi ovulasi berganda (83%, 86% dan 71%)
dicatatkan bagi setiap T1, T2 dan T3 berbanding ovulasi tunggal. Bilangan folikel
yang mengalami ovulasi pada ovari kanan dan kiri telah menunjukkan perbezaan



yang ketara (p <0.05) pada T3 (2.1 £ 1.0, 0.6 £ 0.5). Masa ovulasi telah direkodkan
di antara 44.0 + 2,85 - 47,4 £ 2.78 jam (p> 0.05) antara tiga rawatan dikira daripada
24 jam selepas pengeluaran CIDR. Semua rawatan tidak menunjukkan perbezaan
yang ketara (p> 0.05) bagi tempoh ovulasi dengan 18.0 £ 5.37, 21.0 £ 5.95, 19.2 +
3.98 jam dikira dari 24 jam selepas pengeluaran CIDR untuk T1, T2 dan T3.
Penilaian untuk profil hormon progesteron di empat titik masa tidak menunjukkan
sebarang perbezaan yang ketara (p> 0.05) antara tiga rawatan. Dalam Eksperimen 2,
5 ml sampel darah 48 ekor kambing hamil diambil kira-kira dua minggu sebelum
tarikh jangkaan kelahiran. Sampel darah dianalisis untuk penentuan profil hormon
progesteron. Selepas kelahiran, bilangan anak bagi setiap kambing telah direkodkan
sama ada satu, kembar atau triplet. Kepekatan progesteron menunjukkan perbezaan
yang ketara (p> 0.05) iaitu 17.75 = 2.9 ng / ml untuk betina dengan anak tunggal dan
21.48 + 2.8 ng / ml untuk betina dengan dua atau lebih anak. Kesimpulannya, dalam
Eksperimen 1, hasil daripada tindak balas ovulasi tidak menunjukkan perbezaan
yang signifikan antara Rawatan 1 (T1) yang memasukkan CIDR selama 14 hari
dengan suntikan sebanyak 200 IU PMSG dan 0.5 ml PG sebelum pengeluaran CIDR;
Rawatan 2 (T2), memasukkan CIDR selama 14 hari dengan suntikan sebanyak 0.5
ml PG sebelum pengeluaran CIDR dan; Rawatan 3 (T3), memasukkan CIDR selama
9 hari dengan suntikan sebanyak 200 IU PMSG dan 0.5 ml PG sebelum pengeluaran
CIDR. Sementara itu, dalam Eksperimen 2, peningkatan bilangan anak tidak
meningkatkan tahap progesteron dalam dua minggu sebelum kelahiran.
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CHAPTER 1

INTRODUCTION

Goat population in Malaysia has increased from 429,398 in 2014 to 439,667 in 2015
(DVS, 2016). As an alternative to beef as a source of red meat, the increase in goat
production is very important to meet the market requirement in the future. The self-
sufficiency level for mutton and chevon was estimated to be about 13% in 2014, and
for beef, it was about 25%. The increase in goat population in Malaysia is mainly due
to the establishment of many local breeding farms. These breeding farms usually
import purebred goats and serve as multiplier farms, adopting various breeding
strategies and advance reproductive technologies (ART) such as oestrus
synchronisation (OS) and artificial insemination (Al).

1.1  Research problem

The government of Malaysia through DVS and Malaysian Agriculture Research and
Development Institute (MARDI) has imported many breeding animals of good
genetics as well as semen in the effort to improve goat population in Malaysia (Wan
Zahari et al., 2008). However, livestock farmers, especially owners of breeding
farms, and goat industry workers should have knowledge on reproduction parameters
to gain worthy outcomes from the imported breeders and semen. Assessment of
reproduction parameters either in male or female goats will help to monitor
performance and fertility of goats as well as boost goat production. Reproduction
parameters in female goats include the length of oestrous cycle, time of oestrus onset,
ovulation time, ovulation rate, conception and pregnancy rates, litter size and
reproductive hormonal profiles. Farmers who possess good understanding and skills
to assess these reproductive parameters will be able to conduct a good breeding
program and save the cost, by successfully identifying good breeding animals and
using various reproduction technologies and tools efficiently and effectively. Most of
breeding farms in Malaysia used long duration of oestrus synchronisation protocols,
and short duration was introduced recently to shorten the cycle. Both treatment were
gave good result in term of oestrus response (Abdul Muin et al., 2013). However,
there still few works were conducted to assess ovulation response after
synchronization in Malaysia to determine the most suitable OS protocol and help to
facilitate Al.

In addition to the above, reproductive hormonal profiles can help to determine the
number of fetus and to overcome the problem of fetus abortion during late pregnancy
that was unofficially reported in some breeding farms. Thus, this study was
conducted to determine the effect of oestrus synchronisation on ovulation responses,
and to evaluate the association between progesterone concentrations and litter size at
late pregnancy in Boer goats.



1.2 Justification

The outcome of this study will provide better information on oestrous cycle in Boer
goats under Malaysian conditions. In addition, the information will provide the most
suitable and efficient oestrus synchronisation protocol for reproductive logistics. This
will facilitate goat breeding via natural or artificial insemination and reduce kidding
interval. Farm management could also estimate suitable time to conduct artificial
insemination to save the cost of breeding program and to get efficient result.
Furthermore, the assessment of goat reproductive hormonal profile will be used as a
mean to estimate the number of kid born and help to determine the problem of fetus
abortion at late pregnancy.

1.3  Research hypothesis

1. The oestrus synchronisation protocol with a shorter duration of CIDR
treatment together with PMSG and PG treatment will give similar or even
better response of ovulation as compared to oestrus synchronisation protocol
with a long duration of CIDR treatment. Similar or better response would is
also expected with shorter duration of the combined hormone treatment
compared to longer CIDR treatment with PG (without PMSG).

2. A high number of litter sizes will result in high progesterone (P4)
concentrations two week prior to kidding.

1.4 Objectives

The general objective of this study was to determine the ovulation responses to
different oestrus synchronisation protocols and the association between progesterone
(P4) concentrations during late pregnancy and litter size in Boer goat in Malaysia.

The specific objectives were:

1. To evaluate the number of follicles ovulated from three oestrus
synchronisation protocols using Controlled Internal Drugs Release (CIDR)

2. To determine the time and duration of ovulation.

3. To determine the P4 and oestrogen (E2) concentrations during oestrus.

4. To investigate the association of P4 concentration at late pregnancy and litter
size.
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