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The aim of the study was to compare the estrus response, ovulation time and pregnancy 

rates of Kedah-Kelantan (KK) and Brangus (BR) cattle in Malaysia to progesterone- (P4) 

and prostaglandin (PGF2�) -based estrus synchronization programs. Forty Kedah-

Kelantan (KK) and 30 Brangus (BR) cows, were selected and randomly divided equally 

into two groups per breed. Cows in KK1 and BR1 groups received 2 ml intramuscular 

(i.m) injection of  estradiol benzoate (Cidirol®, 1 mg/ml) at the time CIDR® was inserted 

into the vagina (Day 0), i.m injection of 1 ml cloprostenol (250µg/ml) at the time of 

CIDR® removal (Day 9) and 1 ml injection of Cidirol® (Day 10). On the other hand, 

cows in groups KK2 and BR2 were given PGF2� -based treatment. Intramuscular 

injection of 2 ml (Day 0) and 1ml (Day 11) of Estrumate® (250 µg/ml of cloprostenol), 

11 days apart in each cow. All cows were observed for estrus signs and their ovaries 

scanned for ovulation, followed by AI upon detection of estrus. Pregnancy status was 

diagnosed 45 days after AI. The present study showed that both treatments (P4- and 

PGF2�-based) were effective in inducing observable estrus signs in all groups with 
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synchrony of ovulation resulting in corpus luteum (CL) development and successful 

pregnancy in all groups. In the CIDR group, 84.2% and 78.8% of KK and BR cows 

respectively responded to the treatment. In the PGF2�-based protocol, 80.0% of KK 

exhibited estrus compared with 50.0% BR cows that showed estrus. There were no 

significant differences in rate of ovulation and pregnancy among the four experimental 

groups (P > 0.05). However, KK had the higher rate of ovulation over BR: 84.2 vs. 

64.3% and 70.0 vs. 42.9% in CIDR and PGF2� treatments respectively. The same also 

holds for the pregnancy rate in KK cows, which produced the higher rate than BR, 31.6 

vs. 14.3% for CIDR, and 45.0 vs. 21.4% for PGF2�, respectively. The interval from the 

last treatment to ovulation time varied significantly in these experiments across all 

groups. The highest median time to ovulation was achieved by BR cows treated with 

PGF2� (84h) and the same BR cows also ovulated the earliest (48h) when treated with 

CIDR. These variations could be explained by the difference in ovarian status at the time 

of treatment. In conclusion, the results of this study showed no significant difference 

between the use of CIDR and PGF2� to induce synchronization of estrus in both KK and 

BR. 

 

Key words: Kedah-Kelantan, Brangus, estrus, synchronization, CIDR, PGF2�, 

pregnancy and ovulation.  
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Oleh 
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Pengerusi      : Prof. Madya Rosnina Haji Yusoff, PhD 

Fakulti           : Perubatan Veterinar 

 

Matlamat kajian ini adalah untuk membanding gerakbalas estrus dan kadar pengovulan 

dan kadar kebuntingan dua baka lembu pedaging di Malaysia apabila menjalani program 

penyelarasan estrus berasaskan progesteron dan prostaglandin. 40 ekor lembu Kedah-

Kelantan (KK) dan 30 ekor lembu Brangus (BR) telah dipilih dan dibahagikan sama rata 

kepada dua kumpulan mengikut baka. Kumpulan KK1 dan BR1 telah disuntik intraotot 

2 ml melalui estradiol benzoate (Cidirol®, 1 mg/ml) pada hari pertama CIDR 

dimasukkan ke dalam vagina, dan 1 ml cloprostenol semasa  CIDR dikeluarkan pada 

hari ke-9 dan 1 ml estradiol benzuate pada hari ke-10 melalui suntikan intraotot. 

Kumpulan KK1dan BR1 masing-masing telah dirawat dengan 2 ml dan 1 ml suntikan 

intraotot cloprostenol pada jarak 11 hari. Semua lembu dicerap untuk tanda  estrus dan 

diimbas dengan ultrabunyi untuk masa pengovulan, dan diikuti dengan AI berikutan 

pengesanan estrus.  Status kebuntingan didiagnosis 45 hari selepas AI. Kajian ini menun 

jukkan kedua-dua rawatan adalah berkesan dalam mendorong estrus tercerap dengan 
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sinkroni pengovulan untuk perkembangan korpus luteum dan kejayaan kebuntigan bagi 

semua kumpulan. Bagi kumpulan CIDR, 84.2% lembu KK vs. 78.8% lembu BR telah 

memberi gerakbalas terhadap pensinkronan tersebut. Untuk  PGF2�, bilangan lembu KK 

yang bergerakbalas balas adalah paling tinggi (80.0%) berbanding dengan BR (50.0%). 

Walau bagaimanapun tidak terdapat perbezaan signifikan pada kadar pengovulan dan 

kebuntingan bagi kesemua kumpulan. Namun demikian, KK menunjukkan kadar 

pengovulan tertinggi berbanding BR 84.2 vs. 64.3% dan 70.0 vs. 42.9% mengulangi 

rawatan CIDR dan PGF2�. Keadaan yang sama berlaku untuk kadar kebuntingan dimana 

31.6% lembu KK bunting berbanding 14.3% BR untuk CIDR dan 45.0% KK vs. 21.4% 

BR untuk PGF2�. Jarak daripada rawatan terakhir ke pengovulan berbeza secara 

signifikan bagi kesemua kumpulan. Median masa tertinggi untuk pengovulan dicapai 

oleh BR yang dirawat dengan PGF2� (84jam), begitu juga untuk pengovulan terawal (48 

jam) apabila dirawat dengan CIDR. Perbezaan ini boleh diterangkan melalui perbezaan 

pada status ovari pada masa rawatan. Kesimpulannya, hasil daripada data ini 

menunjukkan tiada perbezaan signifikan antara penggunaan CIDR mahupun PGF2� 

dalam mendorong pensinkronian estrus bagi kedua-dua kumpulan KK dan BR.   

 

Kata kekunci: Kedah-Kelantan, Brangus, estrus, pensinkronian, CIDR, PGF2�, 

kebuntingan, pengovulan.      
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CHAPTER 1 

INTRODUCTION 

 

Beef cattle production is a crucial sector of a nation’s economic development. As part of 

mixed crop-livestock farming, it supports small-scale farmers with employment, 

sustainable income and social security provisions (Boettcher and Perera, 2007). Beyond 

that, beef is also an important source of animal protein, which is needed for 

bodybuilding and growth. Beef is also a good source of certain vitamins like 

cyanocobalamin, thiamine and niacin, minerals such as zinc, potassium and iron. Thus, it 

become a necessity for human consumption. Meat consumption therefore, increases with 

the increase in human population resulting in increase in demand. For example, one of 

the consequences for the current developing economy in Asia is the rise in the demand 

for food, arising from animal agriculture (Boettcher and Perera, 2007). 

 

The aforementioned increase in the demand for beef poses a challenge to the beef 

production industries because production efficiency depends highly on reproductive 

performance. Smith and Somade (1994) reported that reproductive performance of farm 

animals is economically 5 times more important than the growth of farm animals and 

even 10 times more than the product quality of these animals. Unfortunately, fertility 

remains a complex issue in a beef production system and it varies with breed, sex, age 

and location according to Cammack et al. (2009). This is making natural proliferation of 

the beef cattle seems difficult in keeping pace with its growing demand and thus, 
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resulting in the quest for improved breeding. In turn, rate of production will be 

accelerated and the genetic conservation of the animals will be integrated as well. 

 

Synchronization of estrus allows for the controlled induction of a number of females into 

expressing estrus within a stipulated period so that handling and breeding can be planned 

according to the farmer’s schedule and desired calving season. Estrus synchronization 

has greatly contributed to reducing labor cost and improved breeding through artificial 

insemination (AI), in order to maximize reproduction, especially in the cattle industry. 

 

Synchronization of estrus is achieved through various methods. Some researchers have 

showed that breed effect exist in cattle (Landaeta-Hernández et al., 2002; Krininger et 

al., 2003), where certain breeds respond better to a particular method than to another. A 

study by Krininger and colleagues (2003) have shown that estrus synchrony was greater 

in Brahman than in Holstein cows when gonadotropin releasing hormone (GnRH) and 

prostaglandin F2� (PGF2�) synchronization protocols were applied. However, a 

proportion of the Brahmans was standing estrus than their Holstein counterpart.  

 

Several studies have reported responses of cows to various estrus synchronization 

protocols with the view to identifying the method that works best for different groups of 

buffaloes and cattle (Neglia et al., 2003; Melendez et al, 2006; Karakok et al., 2009). 

Karakok and colleagues (2009) compared two different estrus synchronization methods 
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with fixed timed AI protocols for Holstein cows during the winter and summer seasons 

in the Mediterranean region. They reported that the efficiency of estrus synchronization 

treatment with both P4 and PGF2�-based protocols was satisfactory during the winter 

season, but not in the summer months. 

 

Artificial insemination is the one single technique that has no doubt played a pivotal role 

in the improvement of cattle reproductive efficiency (Foote, 2002; Vishwanath, 2003; 

Bearden et al., 2004). The first documented case of AI was reported in 1780 when an 

Italian scientist named Spallanzany successfully inseminated a bitch, which whelped 62 

days  later (Bearden et al., 2004). With time, AI makes it possible to inseminate a 

number of females with a single ejaculate, simply by extending the ejaculate. Superior 

germ plasma can be used in AI and propagated to improve the genetics even when the 

sire is dead. It also eliminates the risk of keeping an aggressive bull in the farm as well 

as to control the spread of venereal diseases. In order to maximize the benefits of AI, 

other techniques were developed that include collection, processing and storage of 

semen, detection and pharmacological manipulation of estrus leading to control of 

estrous cycle in the female animals. Moreover, AI is achieved using fresh and frozen- 

thawed semen. 

 

Apart from the inseminator’s skill and experience, the success of AI also depends on the 

proper handling of semen and processing right from collection to insemination through 

freezing, packing, storage and thawing. In AI, the target is always to deposit maximum 
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number of high quality spermatozoa into the female’s reproductive tract, which will 

result in pregnancy.  

 

There is very little information on estrus response comparison of the indigenous Kedah-

Kelantan (KK) and the exotic Brangus (BR) in Malaysia. Although BR was introduced 

in the country about a decade ago and seemed to be gaining recognition in commercial 

beef production, there is little literature on its reproductive performance in Malaysia. 

Moreover, comparative reproductive responses between BR and KK has not been 

reported. Thus, this dearth of information formed the basis of this present research.  

 

In view of the above statements, the responses of the two beef breeds to two protocols of 

estrus synchronization were studied. In addition, comparison was made on their estrus 

behavior, time of ovulation and pregnancy rate. Therefore, the objectives of the present 

study were: 

 

1. To analyze the estrus response of KK and BR cows to progesterone- and 

prostaglandin-based estrus synchronization protocols. 

2. To compare estrus behavior and ovulation time of KK and BR cows following 

estrus synchronization with progesterone and prostaglandin protocols. 

3. To compare the pregnancy rate of the KK and BR cows after AI, following estrus 

synchronization by progesterone- and prostaglandin-based protocols. 



© C
OPYRIG

HT U
PM

5 

Hypotheses of the study 

 

HO1 = There is no difference on estrus response between KK and BR following estrus 

synchronization with either P4- or PGF2�- based protocols 

HA1 = There is a difference in estrus response between KK and BR following estrus 

synchronization with either P4- or PGF2�- based protocols 

 

HO2 = There is no difference on ovulation time between KK and BR following estrus 

synchronization with either P4- or PGF2�- based protocols 

HA2 = There is a difference in ovulation time between KK and BR following estrus 

synchronization with either P4- or PGF2�- based protocols 

 

HO3 = There is no difference on pregnancy rate between KK and BR following estrus 

synchronization with either P4- or PGF2�- based protocols 

HA3 = There is a difference in pregnancy rate between KK and BR following estrus 

synchronization with either P4- or PGF2�- based protocols   
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Limitation 

 

The limitation in this study was the number of non- pregnant cows used, which very 

much depended on their availability. As a result, the different breeds were located at 

different farms. This also led to the non- uniformity in the cows’ age and weight. 
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