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Abstrak 

Tujuan: Penelitian ini bertujuan untuk mengetahui metode sinkronisasi yang tepat untuk 

menghasilkan kecepatan estrus, persentase estrus, persentase kebuntingan, persentase kelahiran 

pada kambing Kacang. 

Metode: Penelitian ini menggunakan 45 ekor induk kambing Kacang yang telah melahirkan yang 

dibagi dalam 3 kelompok (n=15). Kelompok pertama di injeksi dengan 1 ml PGF2α (LutalyseTM) pada 

hari pertama, dan diinjeksi kembali 1 ml PGF2α (LutalyseTM) pada hari ke-11. Kelompok kedua di 

injeksi dengan 1 ml of GnRH (FertagylTM), dan diikuti injeksi 1 ml PGF2α (LutalyseTM) pada hari ke-

7. Kelompok ketiga di injeksi 1 ml progesterone (Progesterone-C) dan diikuti dengan injeksi 1 ml 

PGF2α (LutalyseTM) pada harike-7. Pengamatan estrus dilakukan pada hari ke-12 untuk kelompok 

pertama, hari ke-8 untuk kelompok kedua dan hari ke-8 untuk kelompok ketiga. Ternak yang estrus 

dikawinkan dengan pejantan yang telah disiapkan. Data dianalisa dengan uji t. 

Hasil: Hasil penelitian menunjukkan bahwa metode sinkronisasi dengan pemberian PGF2α ganda 

dan kombinasi GnRH dan PGF2α pada kambing yang telah melahirkan menghasilkan visualisasi 

estrus yang bagus, estrus 100%, kecepatan munculnya estrus 51.6 jam- 52.6 jam, persentase 

kebuntingan 100%, persentase kelahiran 100% dibandingkan dengan metode Progesteron dan 

PGF2α. tetapi lama estrus, kelahiran kembar dan jumlah anak dalam kelahiran tidak berbeda nyata 

pada tiga metode sinkronisasi. 

Kesimpulan: Metode kombinasi GnRH dan PGF2α dengan PGF2α ganda menghasil respon estrus 

yang baik, kebuntingan serta kelahiran yang optimal pada kambing yang pernah melahirkan 

dibandingkan kombinasi Progesteron dengan PGF2α. 

Kata Kunci: Kebuntingan; Kelahiran; Respon Estrus 

Abstract 

Objective: This study was conducted to investigate the effect of different methods synchronized on 

the reproductive performance of the Kacang Goats, estrus response, pregnancy rate, kidding rate, 

twins and litter size. 

Methods: Forty-five dam of Kacang goats were divided into three groups (n= 15); 1) goats were 

injected 1 ml PGF2α (LutalyseTM) on day 1st and after days 11nd. 2) goats have injected 1 ml of GnRH 

(FertagylTM) on day 1st and the 7th day was injected 1 ml of PGF2α. 3) goats have received 1 ml 

progesterone (Progesterone-C) on the first day and the 7th day was injected with 1 ml PGF2α. Estrus 

observations were made on the 12th day for the first group, 8th day for the second group and 8th day 
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for the third group. This data analyzed with a t-test. The effects were considered to be significant 

when the level of probability was less than 5%. 

Results: The results showed that visualization estrus (goods), the percentage of estrus (100%), the 

onset of estrus (51.6 h- 52.6 h), the percentage of pregnancy (100%), birth percentage of kids (100%) 

Kacang goats better on the use of double PGF2α and a combination of GnRH and PGF2α than the use 

combination progesterone with PGF2α but the duration of estrus, twins and the kidding rate no 

difference between treatments. 

Conclusions: Synchronization method using a combination of GnRH with PGF2α and double PGF2α 

produces estrus responses, pregnancy rate and birth rates that are higher than the combination 

Progesterone with PGF2α synchronization method. 

Keywords: Estrus Response; Kidding Rate; The Pregnancy Rate 

INTRODUCTION 

 

Indonesia's Goat population in 2018 

reached 18,721,000 heads with a growth rate of 

about only 1.30%, while Riau Province only 

had 210,987 heads in 2018 with a growth rate 

of 6% [1]. The same source stated that the low 

growth rate of the goat population was 

probably due to the high rate of goat slaughter 

(1.889 million head) in Indonesia. 

Kacang Goat is a native goat that is 

spread throughout Indonesia, maintained in 

rural areas with extensive maintenance 

systems. Kacang goats are agile, resistant to 

various weather conditions, and can adapt 

quickly in new environments [2]. Kacang 

goats are important to develop because goat 

meat is considered premium and it’s 

associated with higher prices. Also, goats can 

convert plants and household products and 

residues into the meat, fiber, skin, and milk [3]. 

The growth rate of Kacang goat in Indonesia 

does not increase because the maintenance 

system is still semi-intensive [4]. 

Increasing the population of Kacang 

goats can be done by carrying out artificial 

insemination. The success of artificial 

insemination is influenced by the quality of 

estrus. Estrus synchronization is a technique 

of manipulating the estrous cycle to cause     

the symptoms of estrus in a group of    

livestock simultaneously. Synchronization     

can be done with hormone therapy [5].    

Several reports of researchers have used 

PGF2α in local goats, at a dose of 4 mg/      

head, 2 injections with an interval of 11    

days intramuscularly [6], progesterone in 

Italian goats [7], CIDR on Malaysian      

local goats [8]. Combination of GF2α and 

GnRH in Kacang Goats [9]. The performance 

of synchronization, management, and 

environment are affected by livestock 

conditions [10]. Investigation of the 

appearance of Kacang goat reproduction in 

Payakumbuh by comparing various 

synchronization hormones has never been 

done. 

The purpose of this study was to look at 

the percentage birth of Kacang goats; estrous 

response, pregnancy percentage and the births 

percentage of Kacang goats with different 

types of synchronizing hormones. 

 

MATERIALS AND METHODS 

 

Materials 

The study used 45 dams of Kacang    

goats which were divided into 3 groups    

based on body weights (17-31 kg) and non-

pregnant dams of Kacang goats (each group 

consisted of fifteen replication). The materials 

and tools used in this study were the    

GnRH (FertagylTM, Gonaderolin), PGF2α 

(LutalyseTM as, Dinoprost Trometamol 5 

mg/ml), Progesterone (Progesterone-C, 

Medroxyprogesterone acetate 6.5mg), 

syringes and cotton. 

 

Research procedures 

Forty-five dam of Kacang goats were 

divided into three groups (n= 15) treatments. 

The first treatment was an injection of 1 ml 

PGF2α intramuscular on the first day and was 

repeated on the 11th day in the same manner 

(Figure 1a). The second treatment was an 

injection of 1 ml GnRH on the first day and the 

7th day, was injected 1 ml of PGF2α (Figure 

1b) an intramuscular and the third treatment 



Yendraliza et al. (2020) Livest. Anim. Res. 18(3): 265-273 

https://jurnal.uns.ac.id/lar/index | 267 

injected an intramuscular of 1 ml of 

progesterone on the first day and the 7th day 

was injected1 ml PGF2α (Figure 1c). The 

estrus has detected three times a day; at 08.00-

09.00 am, 12.00-13.00, and 4.00-5.00 pm for 4 

days. The percentage of being pregnant was 

evaluated from twice the estrous cycles after 

the dam is mated. The duration of estrus was 

carried out for 1 hour visually and assisted 

with the male effect since the second hormone 

was injected.  

 

Scoring estrus visualization 

 

The visualization score of the estrus was 

characterized by changes in the color of the 

vulva, vulva swelling and mucus on the vulva; 

a) Discoloration of the vaginal mucosa to 

redness: is given a score of 3 for red, score 2 for 

pink and score 1 for pale pink. b) The 

occurrence of swelling of the vulva is given a 

score of 3 if it experiences swelling, a score of 

2 if the vulva has only slight swelling and a 

score of 1 if the vulva is wrinkled. c) Mucus 

discharge from the vulva viscosity of mucus 

estrus is given a score of 3 if the mucus is 

viscous, clear hanging or soaking around the 

vulva, score 2 if the amount is small and score 

1 if there is no mucus. The average value of the 

estrus is obtained from the sum of the estrus 

score in the observation period and divided by 

the number of observations. 

The percentage of estrus is the total 

number of goats that estrus after the last 

hormone injection is divided by the number of 

animals injected in the group (%). The onset of 

estrus is the time it takes from the last 

hormone injection until the emergence of 

estrus is marked by a score of 1 (hours). The 

duration of the estrus is calculated from the 

appearance of the estrus to the disappearance 

of the estrus sign (hours). The percentage of 

pregnancy is measured from the total number 

of pregnant females divided by all the females 

that have been mated in the group (%). The 

birth percentage of kids is measured by the 

total number of kids at birth divided by the 

total number of pregnant females in the group. 

  1 ml PGF2α            1 ml PGF2α      AI 

 

 

a) 

 

1  2  3  4  5  6  7  8  9  10  11 

             Estrus observations 

 

  1 ml GnRH    1 ml PGF2α  AI 

 

 

b) 

 

1  2  3  4  5  6  7  8    

                  Estrus observations 

 

   1 ml P4   1 ml PGF2α  AI 

 

 

c) 

 

1  2  3  4  5  6  7  8    

                  Estrus observations 

             Days of treatment 

Figure 1. Schedule of treatments a) double PGF2α; b) GnRH + PGF2α; c) Progesterone + PGF2α 
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(%). The kidding rate; The number of kidded 

females/number of treated females x 100. 

 

Analysis of data 

The obtained data were subjected to 

repeated measures descriptive.  This data 

analyzed with a t-test. The effects were 

considered to be significant when the level of 

probability was less than 5%. 

 

RESULTS AND DISCUSSION 

 

Visualization of estrus 

The use of different synchronization 

hormones on Kacang goats in Payakumbuh 

results in a different visualization of estrus 

(Figure 2). Vulva discoloration, swelling of the 

vulva, Kacang goats mucus secretions better 

on the use of double PGF2α with a 

combination of GnRH and PGF2α than the use 

of PGF2α singles. 

 

The percentage of estrus, onset of estrus, 

duration of estrus, percentage of pregnancy 

and the percentage of birth Kacang goats 

Three types of synchronization methods 

have a significant effect on the percentage of 

estrus, onset of estrus, percentage of 

pregnancy and the percentage of birth of 

Kacang goats, but the duration of estrus is not 

significantly different among synchronization 

methods (Figure 3). 

 

Percentage of estrus 

The percentage of estrus of Kacang goats 

synchronized with different methods resulted 

in a different percentage of estrus. This can be 

seen from the visualization of estrus in each 

treatment method is also different.  

 

Onset estrus 

The use of PGF2α with two injections 

obtained the fastest onset of 51 hours 6 

minutes. Followed by the use of a combination 

of GnRH and PGF2α, 52 hours 2 minutes. The 

use of one injection of PGF2α only results in 

the onset of estrus 63 hours 4 minutes.  

 

The duration of estrus 

The duration of the estrus of Kacang 

goats in this study did not differ between the 

use of the synchronization hormone types 

(21.4 h - 22.2 h).  

 

The percentage of pregnancy 

The pregnancy percentage of Kacang 

goat in this study was higher in the use of 

double synchronization hormones PGF2α and 

combination of the hormones GnRH and 

PGF2α (100%) compared to the use of 

progesterone and PGF2α (80%).  

 

The percentage of birth 

The percentage of birth of kid Kacang 

goat is significantly different. The use of the 

PGF2α double hormones and the combination 

of GnRH and PGF2α (100%) is higher than     

the use of the combination hormones 

progesterone and PGF2α (80%).  

 

The kidding rate and twins 

The double PGF₂α synchronization 

hormones and the combination of GnRH + 

PGF₂α results in a higher number of twins (n, 

 

Figure 2. The estrus intensity averages of the Kacang goats on the farm of Payakumbuh 
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12 head) and the total of a birth higher number 

of lamb (n, 21 head) compared to the 

combination of hormone progesterone + 

PGF₂α (n, 6 head and 15 head) (Table 1). The 

total kidding rate obtained in the Kacang goat 

in this study did not differ between the use of 

the double PGF₂α hormone, the GnRH + 

PGF₂α combination and the progesterone + 

PGF₂α combination. 

Visualization of different estrus between 

treatments is caused by different conditions of 

livestock, feed and livestock environment. 

Muayad et al [8] state that livestock types    

and environmental conditions affect the 

visualization of estrus occurring in goats.  

Hafez & Hafez [11] explained that the onset of 

symptoms of vulvar swelling and redness 

depends on the amount of estrogen produced 

by mature follicles, besides, the influence of 

estrogen causes the development of epithelial 

cells with the onset of hyperplasia and 

hypertrophy. This will increase the sensitivity 

of the female genital organs marked by 

changes in the vulva and transparent mucus 

[12]. The results of the vulva color in this study 

differed from the study Almadaly et al [13] 

that the visualization of estrus intensity of 

Rahmani Egyptian sheep differed in the 

administration of progesterone and PGF2α. 

This difference in visualization is probably 

caused by different types of livestock, breed 

[14]. Furthermore, Jainudeen and Hafez [15], 

states that at the onset of estrus, goats exhibit 

symptoms of behavioral change, the vulva is 

swollen, reddened, and wet and often wags its 

head. 

The low percentage of estrus in the third 

treatment is probably due to not all goats have 

corpus luteum so that PGF2α is not effective at 

work [16]. The corpus luteum's resistance to 

PGF2α is caused by the interaction of paracrine 

and autocrine between PGF2α, oxytocin, and 

progesterone [17]. Besides, this is also caused 

the existence of the hormone progesterone in 

controlling the secretion of luteinizing 

hormone from the anterior pituitary caused 

that PGF2α performance is not effective in lysis 

of the corpus luteum [18]. Moreover, the 

percentage of estrus goat in this study is 

higher than the percentage of goat estrus in 

Malaysia (90%) using CIDR [8], the percentage 

of buffalo estrus using a combination of GnRH 

and PGF2α (91.2%) [19], the percentage of 

estrus of Nigerian goats (41.6 %- 91.6 %) [20], 

and the estrus percentage of Bali cattle (70 %) 

[21]. The differences variations in the 

 

Figure 3. .The percentage of estrus, the onset of estrus, duration of estrus, pregnancy rate and kids 

of the birth rate of Kacang Goats in Payakumbuh 
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percentage of estrus are caused by hormones, 

ages of livestock and types of livestock as well 

as the maintenance system and environments 

that are used differently [3]. 

The difference onset of estrus in Kacang 

Goat's is due to the physiological conditions of 

livestock and the types of synchronic 

hormones used are not the same. Wave 

patterns in follicular dynamics in each goat are 

different. These different patterns produce 

different estrogen hormones, resulting in a 

different estrus onset [16]. The onset of estrus 

results in this study is still in the normal range 

of 24-72 hours [22]. The results of other studies 

indicate that the onset of estrus of Kacang 

goats in this study (51.6 h – 63.4 h) higher than 

the onset of estrus of Kacang goats in Aceh 

synchronized with PGF2α (38±2.39 hours) [9], 

the onset of sheep estrus synchronized with 

PGF2α and progesterone is 48 hours [23] and 

onset estrus of goats in Nigeria (37.4 h – 39.1 

h) [20]. The diversity of estrus onset in each 

ruminant animal is strongly influenced by 

ovarian activity, especially the presence of an 

active corpus luteum and whether or not the 

reproductive cycle is normal [16]. Also, the 

dose of the hormone used affects the 

performance of the hormone itself in giving 

reaction to the livestock body [24]. 

The duration of estrus these results are in 

the normal ranges, 24 h - 48 h [25]. The 

duration of estrus obtained from the results of 

this study is shorter than reported by 

Omontese et al [20] the red Sokoto Goats use 

the eCG hormone (22 – 39 h) and the duration 

of estrus of Kacang goats in Aceh (40.40 h) 

reported by Syafruddin et al [9] which is 

synchronized with PGF2α. The difference 

duration of estrus in studies of some goats is 

caused by the types of goats, the types of 

hormones used and the management of 

maintenance and feed used differently [10]. 

Furthermore, Omontese et al [26] stated that 

the successful synchronization of goats in 

Nigeria was influenced by good feed 

management by breeders. Gordon [18] states 

that one that affects the duration of estrus is 

feed because nutrient deficiencies will result 

in the low secretion of estradiol and will affect 

the proliferation of tissues making up the 

uterine endometrial lining. 

The difference percentage of pregnancy 

in Kacang Goat's is due to differences in estrus 

intensity. Whitley and Jackson [24] state that 

the signs of estrus will affect the success of 

pregnancy. This statement is reinforced by 

Naderipour et al [27] that clear signs of estrus 

will produce high pregnancy. The percentage 

of pregnancy of Kacang goats in this study is 

in line with the percentage of pregnancy of 

Goat Rahmani Egyptian [13] that different 

hormones used in synchronization produce 

different percentages of pregnancy. The 

percentage of pregnancy Kacang goats in this 

study is different from the percentage of 

pregnancy goats of Brazil which use a 

combination of the hormones CIDR and 

PGF2α in different BCS (36%-87%) [7] and the 

percentage of goat pregnancy in Iran using a 

different type of synchronization hormones 

(53 %- 84 %) [17]. This difference in pregnancy 

percentage is influenced by breed, nutrition 

and maintenance management to produce a 

different estrus response [16]. 

The difference percentage of birth in 

Kacang goats is caused by differences in estrus 

responses and differences in pregnancy rates 

for Kacang goats. This statement is in line with 

Silva et al [7] and Hashemi and Safdarian [17] 

which found different types of hormones used 

in synchronization produced different 

pregnancy and births. This difference in birth 

rate is closely related to female performance 

reproduction, nutrition and management 

carried out. Good nutrition and fulfilled for 

pregnant animals will produce a good birth 

[25]. 

The difference of twins born in Kacang 

goats is because the mating system, 

maintenance management and type of 

Table 1. The kidding rate and the total twins Kacang goats 

Treatments n 
Type of birth Total 

Kidding rate 
Single (head) twins (head) (head) 

Double PGF₂α 15/15 9 12 21 1.40 

GnRH + PGF₂α 15/15 9 12 21 1.40 

Progesteron + PGF₂α 14/15 9 06 15 1.07 
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livestock used are the same. This is because the 

hormones estrogen and gonadotropins trigger 

the birth of twins [17]. The use of different 

hormones in this study did not add to the type 

of multiple births in Kacang goats. Twin births 

in this study are different from goats in Iran 

(0.62) [17]. Muayad et al [8] state that the birth 

of twins is not determined by the 

synchronization method used. These results 

are in line with Abecia et al [16] that the birth 

of twins in goats is determined by breeds and 

genetics.  

In the end, the number of kids birth in this 

study also differed in the use of different 

hormones. The difference in the number of 

kids birth is due to differences in pregnancy 

rates in Kacang goats. Dohare et al [28] state 

that paritas, age, the body size of the parent 

and genetic parents influence the value of the 

kidding rate. the litter size of this research is 

lower when compared to goats in Italy (1.6 VS 

1.4) [7] and the litter size of this research is 

higher when compared to goats in Iran (1.06-

1.2 VS 1.07-1.4) [17]. This difference is due to 

differences in breeds, types of hormones used 

and different livestock environments. 

 

CONCLUSION 

 

Synchronization method using a 

combination of GnRH with PGF2α and double 

PGF2α results better in the reproductive 

performance of Kacang goats with 100% estrus 

response, 100% pregnancy rate, 100% kids of 

birth rate, and litter size 1.4 compared        

to the combined progesterone with PGF2α 

synchronization methods. 
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