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Improving the Reproductive Performance of Buffaloes in Sabah, Malaysia

ABSTRACT
A buffalo-breeding farm was selected to study the reproductive performance. The farm consisted of 398.5 acres of pasture with a total of 335 heads of buffaloes, practicing extensive grazing system without supplementation. At the start of the study at the end of 2011, farm records between 2004 and 2011 were analysed for selected reproductive parameters. Following the analysis, attempts were made to improve the performance by improving feed and feeding, herd health and breeding program. The interventions, in January 2012 included reducing the numbers of breeder buffaloes from 250 to 158 heads while the pasture area was increased from 398.5 to 441.5 acres. Proximate analysis of the grass was carried out and yearly vaccination against haemorrhagic septicaemia was recommended. The fecal samples were analysed for internal parasites particularly the liver flukes. The 158 selected breeder buffaloes were flushed by providing supplemented palm kernel cake-based feed at the rate of 1.5kg/animal/day for 2 weeks before breeder males were introduced at the rate of 1 male to 20 females. Between 2004 and 2011, a total of 442 calves were born (average of 55 calves/year or 22%); One hundred and thirty (52%) females calved only once, 73 (29%) calved twice, 35 (14%) calved 3 times and 12 (5%) calved 4 times. Most (52%) calvings were recorded during the rainy months of September to December. The average annual calving rate was 49.7(14.7%, the calving interval was 24(11.2 months and calf mortality was 26.8(7.0%, significantly (p<0.05) more during rainy season. Following intervention in early 2012, proximate analysis of the grass revealed improvement on the average crude protein content from 7.6% to 12%. With supplementation, the percentage of breeder female with body score of >3 increased from 79% to 95%. The improved body score enhanced the pregnancy rate from 49% to 71% and subsequently the calving rate from 42% to 82%. Similarly, the mortality rate was significantly reduced from 11.3% to 5.2%. 
INTRODUCTION

There are two distinct types of Asian water buffalo, the Riverine (Murrah) type that populate the Indian continent, including India, Pakistan, Bangladesh, Sri Lanka and Nepal and the swamp type that populate the East and Southeast Asian (SEA) countries, including China, Thailand, the Philippines, Laos, Cambodia, Vietnam, Indonesia, Malaysia and Myanmar. The Murrah breed remains with robust growth rate while the swamp buffaloes has been on the decline (Cruz, 2010). However, buffalo remains as high economic importance for farmers in many developing countries, particularly in Asia (Cruz, 2010). They are kept mostly on small farms as they can utilize relatively poor digestible feeds and provide milk, meat, hide and draft power (Yindee, 2011). Therefore, their reproductive performance is generally poor (Nanda et al., 2003). This paper retrospectively analyses the reproductive performance of buffaloes kept at a breeding farm in Sabah, Malaysia and describes their performance following interventions with improved rearing system.

MATERIALS AND METHODS

The Farm
This study involved a 749-acre buffalo-breeding farm located at Telupid, Sabah, Malaysia (5o 30’ N, 117o 7’ E). At the start of the study, the farm had a total of 335 heads of buffalo. Of these, 180 were breeder females, 78 breeder heifers, 7 breeder males and 70 calves (51 females and 19 males). Fifty percent of the breeder females were Murrah-swamp crossbred buffaloes while all breeder males were Murrah-swamp crossbreds. The 398.5 acres of pastureland were divided into paddocks with established pasture (Brachiaria decumbens) and wallowing sites. Although the pasture was generally poorly maintained, the farm practiced an extensive 30-day rotational grazing system without feed supplementation. Natural breeding was used, with male and female ratio of 1:20. 
Pre-intervention
At the start of the study, 8-year farm records between 2004 and 2011 were selected and analysed retrospectively for selected reproductive parameters. Among the parameters analysed included calving frequency, calving pattern, calving rate, calving interval and calf mortality. At the same time, pasture samples were collected from two paddocks, each paddock at 6 sites of 1m2 area for proximate analysis of the nutrient contents (Galyean, 2010).
The Intervention
The interventions were implemented in January 2012. These included the use of organic fertilizer on pasture at the rate of 20 tonnes of organic fertilizer supplemented with 500kg of urea to improve the pasture. After 6 months, pasture samples were collected from the two paddocks, each paddock at 6 sites of 1m2 area for re-analysis of the proximate nutrient contents. At the same time, the breeder females that either failed to conceived for 3 years, had body score of <3 out of 5 score (Anitha et al., 2011) or of more than 15 years old were excluded from the breeding program. The selected breeder females were re-grouped into 20-head per group according to the body weight and were flushed by providing supplemented feed at the rate of 500g/animal/day for 14 days before a breeder male was introduced in January 2012 for a period of 3 months. After 3 months, pregnancy diagnosis was performed on all breeder females. The pregnant buffaloes were re-grouped into 20-head per group according to the body weight while the non-pregnant females were prepared again for breeding by providing supplemented feed at 500g/animal/day for 14 days before breeder male was re-introduced. The procedure was repeated one more time before the non-pregnant breeder females were culled. 

RESULTS

Retrospective Reproductive Performance

Between 2004 and 2011, a total of 442 calves were born with an average of 55 (22%) calves/year. Within the same period, 130 (52%) (p<0.05) of the breeder females calved only once, 73 (29%) calved twice, 35 (14%) calved 3 times and 12 (5%) calved 4 times. Most (52%) calvings (p<0.05) were reported during the rainy months of September to December while the least (18%) calvings were reported during the dry months of January to April (Fig. 1). Highest numbers of calvings were reported in September and lowest numbers were in April (p<0.05). The annual calving rate ranged between 36.1% and 77.4% with an average rate of 49.7(14.7% (Fig. 2). The highest calving rate was recorded in 2008. The calving interval ranged between 14 and 56 months with an average calving interval of 24(11.2 months. 
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Figure 1: Calving frequency between 2004 and 2011 according to the month of the year
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Figure 2: Annual calving rate between 2004 and 2011

The annual calf mortality rate ranged between 16.4% and 37.2% with an average of 26.8(7.0% (Table 1). The highest rate of calf mortality was in 2007, the same year that showed highest calving rate. Similarly, the year 2009 showed the lowest rate of calf mortality coinsided with the lowest calving rate (Table 1). There was moderately strong correlation (r=0.68621) between calf mortality and the rainfall with high calf mortality during the rainy months of October to January (Fig. 3).

Prior to intervention, proximate analysis of the pasture in 2011 revealed that the average crude protein content was 7.6(1.00%. The average content of acid detergent fibre (ADF) was 44.73(0.96 while the neutral detergent fibre (NDF) was 81.24(1.30. 

Table 1: Calf mortality between 2004 and 2011

_______________________________________________

Year

    No. of calves

% mortality



Birth

Death

_______________________________________________


2004

60

13

21.6


2005

73

12

16.4


2006

43

15

34.8


2007

78

29

37.2


2008

42

13

31.0


2009

37

9

24.3


2010

66

17

25.8


2011

43

10

23.3


_______________________________________________
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Figure 3: Average monthly calf mortality and rainfall patterns revealed moderately strong (r=0.68621) correlation between rainfall and rate of buffalo calf mortality
Reproductive Performance Following Farm Interventions

Following selection exercise, a total of 73 (32%) breeder females were culled following previous poor reproductive performance leaving a total of 158 (68%) breeder females were selected for breeding. Three new breeder males of swamp breed were introduced into the farm for breeding purposes. Natural breeding was carried out in January 2012, involving the 158 breeder females and 9 breeder males. 

Between January 2012 and June 2013, following activities to improve the farm and implementation of the breeding program, proximate analysis of the pasture revealed 12% crude protein while flushing resulted in 150 (95%) breeder females with body score of >3.0 and ready for breeding. Introduction of bull resulted in 107 (71%) of breeder females to be pregnant, of which 88 (82%) calved down. A further 15 breeder females that failed to conceive after the 3 breeding attempts or of less than 360kg body weight were culled, leaving the current breeder females to 143 heads. Implementation of herd health reduced calf mortality to 5.2%.
DISCUSSION

Buffalo heifers attain puberty between 3 and 5 years of age (Nanda et al., 2003) while age at first calving range between 36 and 56 months with an average of 42 months (Tuyen and Ly, 2001). However, young heifers failed to enhance the reproductive performance in this farm instead, experienced breeders were observed to calved-down throughout the year. It is interesting to note that calvings in this farm were most frequently recorded during the rainy months of September to December. This is in agreement with the findings in Thailand (Yindee, 2011). Since the gestation period in buffalo is approximately 10 months (Tuyen and Ly, 2001), most matings in this farm took place during the wet months between November and January. Earlier study by Sule et al. (2001) has concluded that dry or summer season is less suitable for mating. Therefore, breeder females must be prepared for breeding during the wet months and since nutrition is an important factor that influences the reproductive performance (Qureshi et al., 2002), breeders should be allowed to graze on improved pasture and provided with supplemented feed to improve the fertility (Sorio, 2010). 

It was reported that the calving interval for buffalo ranged between 15 months for Murrah buffaloes in India (Campanile et al., 2003) and 18 months (range between 15 and 21 months) for swamp buffaloes (Tuyen and Ly, 2001) as compared to an average of 24 months in this study. Various factors are responsible for the poor performance, including seasonal stress with suboptimal nutrition (McCool, 1992), unfavourable climate, mismanagement and diseases (Parera, 2008). Furthermore, the Brachiaria decumbens in this farm was found to be nutritionally inferior (Fukumoto and Lee, 2002). When properly managed with efficient grazing and supplemented feeding, buffalo can have good fertility and provide milk, calves and draught power over a long productive life (Parera, 2008; Sorio, 2010).

A study in Pakistan revealed an average of 17.98% mortality rate among buffalo calves (Khan et al., 2007), which was much lower than reported in this study. However, a report from India revealed extremely high rate of 81.09% in dairy buffalo farms (Tiwari et al., 2007). The mortality among buffalo calves is high during 3rd to 4th week of life (Panchasara et al., 2009) and during monsoon season, followed by winter (Panchasara et al., 2009). Similar correlation with wet months was observed in this study.
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