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Abstract: This study evaluated the variation in semen 

characteristics between two individual Murrah buffalo bulls. 

Two hundred and ninety semen samples were involved in this 

study. The results showed that most of the semen had a milky 

white color with moderate consistency. The Bull B1 tended to 

have higher proportion of creamy color and moderate 

consistency than the Bull B2. The ejaculatory volume is varied 

(P<0.01) between Bull B1 and Bull B2. However, semen pH and 

sperm concentration of Bull B1 and B2 were equal (P>0.05). The 

individual bull had a highly significant effect (P<0.01) on sperm 

motility of fresh semen. The individual variation (P<0.05) also 

found on sperm motility of before freezing. Whereas, sperm 

motility of post-thawing semen and recovery rate value were not 

significantly influenced (P>0.05). Moreover, it was found that 

the frozen semen production differed (P<0.01) between two 

individual bulls, with bull B1 had higher production than the 

bull B2. This study clearly demonstrates that the frozen semen 

production of Murrah buffalo is highly dependent on the 

individual bull. However, the variation in frozen semen 

production between two bulls studied here is still qualified to be 

used for artificial insemination. 

 

Keywords: genetic potential, individual variation, Murrah 

buffalo, reproductive performance, semen quality.  

I. INTRODUCTION 

Buffalo is a meat- and milk-producing livestock that can 

be used to fulfill food demand for the society. Buffalo has the 

advantage in digesting feed with high fiber content such as 

rice straw. However, the ability of buffalo to convert excess 

energy to fat is very limited so that the body weight gain of 

buffalo is relatively low. One type of buffalo in Indonesia is 

Murrah buffalo, which is native to India and Egypt. Gerli et 

al. [1] stated that the population Murrah buffalo is relatively 

low because of only about 5% of the total buffalo population 

in Indonesia. This type of buffalo mostly reared in the North 

Sumatera area. 

To increase the population of Murrah buffalo, it is 

necessary to have a superior bull who has merit genetic 

potential, both in terms of growth traits and semen 

production so that it can facilitate the implementation of 
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artificial insemination programs. Artificial insemination is a 

reproductive biotechnology using semen from the selected 

bull. This technology aims to obtain superior offspring, 

improve economic efficiency, avoid inbreeding, and avoid 

disease transmission [2,3]. The success of implementing 

artificial insemination largely depends on the semen quality 

[4]. Fresh semen has a relatively short life span so that it 

needs to be cryopreserved to increase the durability. 

However, the cryopreservation process can reduce the quality 

of spermatozoa due to the extreme temperatures during 

freezing [5]. 

The development of artificial insemination is now widely 

spread throughout Indonesia. This is because the farmer has 

realized the benefits of artificial insemination to increase 

livestock productivity. The crucial role of artificial 

insemination made almost every province in Indonesia, 

through the Agency of Livestock and Animal Health, 

establish an Artificial Insemination Center or Technical 

Implementation Unit of Artificial Insemination. The 

Artificial Insemination Center has an important role in 

producing semen with superior quality, starting from the 

process of fresh semen collection, fresh semen quality 

evaluation, until the frozen semen production process, in 

which all of these activities will affect the success of artificial 

insemination. Artificial Insemination Center also has an 

important role in the selection and rearing of livestock so that 

they could produce semen optimally. In selecting superior 

bulls, several factors need to be considered. Semen quality of 

bull can be influenced by several factors, including genetic 

traits, bull age, season, ejaculation frequency, and feed 

[6,7,8]. The purpose of this study was to evaluate the 

individual variation in semen characteristics of Murrah 

buffalo bulls in Lembang Artificial Insemination Center.  

II. MATERIALS AND METHODS 

A total of 2 Murrah buffalo bulls were involved in this 

study. Both of bull was at the same age of 5 years. The bulls 

were kept at Lembang Artificial Insemination Center, 

Bandung, Indonesia, under identical nutritional and 

management conditions. 

A total of 290 ejaculates, 149 ejaculates of bull B1 and 141 

ejaculates of bull B2, were involved in this study. Semen 

collection was carried out from January 2017 to August 2018. 

Soon after collection, semen was sent to the laboratory. The 

assessment of semen quality including semen color, 

consistency, volume, pH, concentration, sperm motility at 

three different stages (fresh, 

before-freezing, and 
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post-thawing), the recovery rate, and frozen semen 

production. 

Data of semen color and consistency were analyzed 

descriptively. While other traits were compared using 

independent t-test (for normally distributed data) or Mann 

Whitney test (for not normally distributed data). Data were 

regarded as significant or highly significant differences when 

P<0.05 or P<0.01, respectively. 

III. RESULT AND DISCUSSION 

The physical appearance of semen ejaculated by different 

individual Murrah buffalo bulls studied here is presented in 

Table I. Most of the semen had a milky white color with 

moderate consistency. The Bull B1 tended to have preferable 

physical semen characteristics as indicated by a higher 

proportion of creamy color and moderate consistency than 

the Bull B2. In a study by Catunda et al. [9], it was showed 

that creamy semen had higher sperm concentration and mass 

motility. Kanchan and Matharoo [10] also observed that 

semen with creamy color had higher initial sperm motility 

than those with milky color. 

The effect of the individual bull on semen quality of 

Murrah buffalo is shown in Table II. The results showed that 

the ejaculatory volume is varied (P<0.01) between Bull B1 

and Bull B2 (Table II). However, bull B1 and B2 had equal 

(P>0.05) semen pH and sperm concentration. On the other 

hand, sperm motility of fresh semen (P<0.01) and before 

freezing semen (P<0.05) were differed between bull B1 and 

B2. However, sperm motility of post-thawing semen and 

recovery rate value were not significantly influenced 

(P>0.05). Moreover, it was found that the frozen semen 

production was differed (P<0.01) between two individual 

bulls. 

Table I. Effect of the individual bull on the physical 

appearance of Murrah buffalo’s semen 

Traits Bull B1 Bull B2 

Semen color (%)   

Creamy 44.30 39.01 

Milky white 55.70 59.57 

Abnormal 0.00 1.42 

Semen consistency (%)   

Watery 29.53 37.59 

Moderate 70.47 62.41 

Dense 0.00 0.00 
 

Table II. Effect of the individual bull on semen quality of Murrah buffalo 

Traits Bull B1 Bull B2 Significance 

Ejaculatory volume (ml) 4.25±1.40 3.55±1.34 ** 

Semen pH 6.72±0.16 6.70±0.18 NS 

Sperm concentration (million) 1,143.34±262.93 1,113.01±342.92 NS 

Sperm motility    

Fresh semen (%) 68.62±7.95 64.08±13.38 ** 

Before freezing (%) 60.32±9.35 53.97±19.40 * 

Post-thawing (%) 40.56±1.70 40.78±1.97 NS 

Recovery rate (%) 57.62±2.53 57.65±3.23 NS 

Frozen semen production (straw) 179.71±60.51 146.66±59.08 ** 

Data are shown as mean±standard deviation 

NS: Not significantly different (P>0.05), *: Significantly different (P<0.05), **: Highly significant different (P<0.01). 

 

In line with this finding, Andrabi [11] also noticed that the 

semen quality in buffalo was influenced by the individual 

bull. The existence of different semen production probably 

due to the variation in genetic potential between individual 

bulls. Previously, it was also observed that the semen quality 

was highly dependent by individual male sire in other 

livestock such as horse [12], cattle [6], and goat [9]. 

In this current finding, it should be emphasized that the 

semen quality parameters of bull B1 and B2 were still in the 

standard range. As previously reported by Andrabi [11], 

semen volume and sperm concentration of Murrah buffalo 

bulls were ranged from 2.0 to 8.0 ml and 320 million to 5.9 

billion, respectively. Mahmoud et al. [13] observed that 

sperm concentration of buffalo bull was ranged from 1.02 to 

1.17 billion/ml, while their sperm motility was ranged from 

65.00 to 68.30% (fresh semen) and from 39.33 to 45.87% 

(post-thawing semen). For that reason, the variation of 

frozen semen production between two bulls could not inhibit 

the use of both bulls for artificial insemination. Additionally, 

both of Bull B1 and B2 had a similar result on post-thawing 

sperm motility, which was previously categorized as the best 

single predictor for field fertility of buffalo [14,15]. 

Moreover, the sperm motility in post-thawing semen sample 

of buffalo bull obtained in this study may result in similar 

field fertility, as noted by Mahmoud et al. [13] that buffalo 

bull’s semen with post-thawing sperm motility between 

39.33 and 43.84% had a similar result on pregnancy rate. For 

those reasons, both of Bull B1 and B2 have the potency to be 

used as male sire for artificial insemination. 

IV. CONCLUSION 

The conclusion of this study is that the frozen semen 

production of Murrah buffalo is highly dependent on the 

individual animal. However, frozen semen production of two 

bulls studied here is still qualified to be used in artificial 

insemination program. 
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