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 This study aim is study of understanding the performance and effect of variation non-
genetic factors on calving interval. Data of 170 swamp buffalo was collected at Tokilo 
village in period December 2012 to December 2014.  The data is processed by statistic 
software of SPSS 19 version. The multivariate model includes the independent 
variables of body weight, body condition prepartum, body condition postpartum, 
buffalo age, parity. The dependent variable is calving interval. This study results show 
that average body weight prepartum, body condition prepartum, body condition 
postpartum, buffalo age, parity and calving interval  (Mean ± SE) respectively are 
440.50 ± 6.26 kg, 3.24± 0.06, 2.77 ± 0.04, 7.95 ± 0.17, 3.15 ± 0.11 and 584.88 ± 8.15 
day. There are a significant effect (P<0.01) of body weight and body condition score 
prepartum on calving interval, the regression coefficient respectively are -0.51 kg (R2 = 
0.38) and -60.87 (R2 = 0.40). It is concluded that body weight (63.4%) and BCS 
prepartum (62.1%) are non-genetic factors that affect the calving interval of swamp 
buffalo. Calving interval will becomes longer if the cow getting lighter body weight and 
smaller or thinner BCS. Good management can overcome this calving interval problem. 
Therefore, improvement calving interval of Buffalo can be done through management 
nutrition system improvement and utilization of controlled breeding technologies. 

 
INTRODUCTION 

 
 One important factor to affects the biological and economic efficiency is the reproductive cycle. 
Reproductive cycle includes estrus, calving interval, days open, uterine involution. Calving interval is a 
phenomenon that often occurs in a buffalo ranch. The length of calving interval is a reflection of animal fertility. 
The longer the calving interval, the number of calves produced is reduced during productive. Calving interval 
can be measured by lactation, dry period (puerpureum), and long gestation (Peters and Ball, 1994; El-Wishy, 
2007; Perera, 2011). Thus, it is expected calving interval becomes shorter, so that number of calves born during 
the period of becoming more productive. Buffalo productive period can be determined by age of first calving. 
Buffalo who had calving earlier which is 3.5 years will have a longer productive period (Ilieava and Peeva, 
2007).  
 Increased productivity of buffalo will shorten the calving interval through improvements in management of 
matting and induction of estrus on buffalo postpartum. Primiparous buffaloes show shorter estrus symptoms 
than pluriparous. Estrus in young buffalo generally not clearly visible than in second cycle and so on. Weight 
loss also affects the estrous cycle (Mann et al., 2005). At a young buffalo had aged 30 months or body weight 
reached 360 kg showed estrus earlier (Suthar and Dhami, 2010). Weight loss after birth parent affects the latest 
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signs of estrus. Thus, management with aim of improving the condition of buffalo body weight postpartum will 
accelerate the emergence of postpartum estrus.  
 Feeding management strategies is used to get the ideal body condition score and to improve livestock 
production cycle, rapid buffalo pregnant again postpartum. At such period the farmer should be able to regulate 
the feed which aims to improve the quality of buffalo body condition. Some researchers reported an association 
between nutritional status and reproductive performance in buffalo (Abdalla, 2003; Ahmed, 2009; Selvaraju et 
al., 2010; Anita et al., 2011. The researchers believe that good nutrition can maintain reproductive status of 
livestock after calving to first ovulation than cattle less nutrition. Lack of energy before birth can result in thin 
body condition at time of birth, can prolong postpartum anestrus and signs of estrus are less clear.  
 Pregnancy rate and calving intervals until partus can also be effected by availability of energy before 
calving (Mc Clure, 1994; Peters and Ball, 1994; Mucha and Stranberg, 2011. Nutrition in postpartum periods is 
needed for three levels, namely: feed for production of milk for her child, the need to regain lost weight, and 
need to prepare for pregnancy involution next (Peters and Ball, 1994). During this stage, the buffalo have to 
consume a lot of feed in order to make ends meet principal and production needs as well as reproduction. 
Selenium and vitamin E was found to beneficial to livestock because it can reduce interference anestrus, 
reducing the S/C, shorten the calving interval and increase the conception rate (Duraisamy, 2010). Body 
condition score (BCS) is a logistic tool for assessment of nutritional status of animal and management for 
optimal performance (Khanetal, 2005). Body condition score plays an important role in reproductive 
performance on buffalo after birth is that first estrus in cattle with high scores experiencing estrus earlier than 
the low score (Barile, 2005). Repair ideal body condition scores (3.5 to 3.99) will improve ovarian activity 
earlier than a low score or less than 3.5 (Anita et al., 2011).  Mature cows tend to be more resilient in response 
to nutritional and environmental stress, which is apparent by having a shorter postpartum interval than young 
cows (Wiltbank, 1970). A prolonged postpartum intervals more common in younger cows due to additional 
nutritional demands for continued growth, combined with the stress of lactation. Thus, prepartum body energy 
reserves can be influential in determining days to resumption of estrus and subsequent pregnancy rates in young 
cows (Spitzer et al., 1995). Studies have reported that cows with greater body condition before calving respond 
with improved reproductive performance (Selk et al., 1988; 
 

MATERIAL AND METHODS 
 
 This study was conducted in Tokilo Village lies at an altitude of 550 meters above sea level. This area 
became the second of population of buffaloes in Poso District. Temperature is between 21°C- 31°C, while 
humidity is  80-87%. The buffaloes were about 434 In 2014. It meant that development of buffaloes needs more 
attention in this area. Supporting of buffaloes population, there are 150 Ha of natural grassland covered by local 
forage. In addition, there are four rivers and Poso Lake around the natural grassland. Forage production on 
natural pasture is relatively low and 75% of total output produced in rainy season.  
 Cows buffalo measurement was done on date of calving, calving interval (CI), body weight, body condition 
score (BCS) prepartum, body condition score (BCS) postpartum, age of cow buffalo, and parity. The time 
interval between one parturition and next is called calving interval. Body weight of 170 buffaloes were 
measured using a calibrated electronic scale, were recorded on buffalo two month before the expected 
parturition. Body condition scoring uses the technique developed by Sarjan Rao and Anita (2013). The buffalo 
were scored via visual inspection on a five-point scale with half point divisions, where score 1 was given to 
emaciated, score 3 to moderate and score 5 to obese cows.  The total records 170 buffalo cows in this study of 
natural grassland in Tokilo Village, Poso District, Central Sulawesi Province in December 2011 to December 
2014. In this study non-genetic factors were parity, age of cow, body weight, body condition score and calving 
interval.   
 Independent variables used in analysis were body weight, BCS prepartum, BCS postpartum, buffalo age, 
parity, calving interval being the dependent variable. For analysis, the independent variables, body weight, 
buffalo age, BSC, parity, calving interval being the dependent variable were related to subsequent calving 
intervals. Parity, age of cow, body weight and body condition score as independent variable and calving interval 
as dependent variable. To access the effect of non-genetic factors a calving interval, multivariate mode using 
SPSS 19 version. The general model was: 
 Y =  a + b1 X1+ b2 X2 + b3 X3 + b4 X4 + b5 X5 
where: 
Y = dependent variable (calving interval) 
a  =  constant  
b =  regression coefficient 
X  =  (independent variable; 1 = Body weight, 2 = BCS prepartum,  3= BCS postpartum, 4 = buffalo age and 5 
= parity) 
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RESULT AND DISCUSSION 
 
Result: 
 Descriptive statistics and correlation body weight, BSC prepartum, BSC postpartum, buffalo age and parity 
to calving interval are  shown in table 1 below. 
 
Table 1: Descriptive Statistics and Correlation Body weight, BCS prepartum, BCS postpartum, Buffalo age and Parity to Calving Interval 
        (n=170). 

Item 
Factors 

CI BW BCS Pre BCS Post Age Parity 
Min 396.50 257.34 2.00 2.00 5.00 2.00 
Max 976.00 712.00 4.50 4.00 16.00 10.00 
Mean 584.88 440.52 3.24 2.77 9.85 3.15 
SE 8.15 6.26 0.05 0.04 0.17 0.11 
SD 106.30 81.61 0.72 9.53 2.19 1.48 

Correlations - -0.62 -0.63 -0.34 0.19 -0.08 
Adjusted R Square 0.499 

Coefficient - -0.51 -60.75 -1.82 -1.84 0.45 
T - -5.79** -5.45** -0.14ns -0.69ns 0.11ns 

F (Anova) 85.32** 
CI = calving Interval, BW = body weight, BCS Pre =Body condition score prepartum, BCS Post =Body condition score postpartum 
**  = P< 0.01; ns = non significant 
 
Body weight: 
 This study result shows that average body weight pre-mating is 440.50 ± 6.26 kg. Body weight has 
significant effect (P<0.01) on calving interval, the regression coefficient is -0.51 kg (Table 1); (R2 = 0.38) 
(Figure 1). This result shows that birth spacing will become longer if the parent has lighter weight. These results 
are consistent with studies reported by Moufok et al. (2011) which states that weight loss of 5-6% until the 
second month after the birth. Thus that this weight loss if not offset the availability of feed that will either lead 
to appearance of a low reproduction. That availability of sufficient feed can be affected by dry or rain season. 
Dry season makes feed availability becomes a serious problem that very disturb the livestock productivity. 
Higher plane of nutrition needs to be followed during prepartum to meet the buffaloes need (Khan et al., 2015). 
Lack of feed will extend the return of estrus postpartum may be even lead to anestrus, it can extend the calving 
interval (Khan et al, 2009). 

 
 
Fig. 1: Regression of Body weight on Calving Interval. 
 
Body condition score prepartum: 
  Average body condition score of this study is 3.24 ± 0.55 (Mean ± SE) (Table 1). Body condition score 
prepartum has a significant effect (P<0.01) on calving interval, the regression coefficient is -60.87 (Table 1); (R2 
= 0.40) (Figure 2). These results are consistent with studies reported by Mouffok et al. (2011). Alapati et al. 
(2011)  stated that body condition score 3.5 to 3.99 will show ovarian activity faster than the body condition 
score 2.5 to 2.99 causes a low reproductive performance. The nutritional status or balance of an animal is 
evaluated through body condition score, as it reflects the body energy reserves available for metabolism, 
growth, lactation  and activity. There is a converse relationship between energy balance and time to resumption 
of postpartum ovarian activity; inadequate nutrient intake results in loss of weight and body condition scoring 
(BCS) and finally cessation of estrus cycles. The BCS system is a subjective method to assess the body fat 
reserves of farm animals, particularly over prominences like back and pelvic region. It gives an immediate 
appraisal of body state of animal and is readily incorporated into operational decision making (Anita et al., 
2010). Roche et al. (2015) stated that precalving feeding level alters postcalving energy balance, benefits of a 
controlled restriction before calving are dependent on precalving body condition score: low BCS animals would 
not benefit from reduced feeding levels precalving, but high BCS cows would have metabolic and 
immunomodulatory profiles indicative of an improved health status. 



190                                                                       Yunober Mberato et al, 2016 
Australian Journal of Basic and Applied Sciences, 10(4) February 2016, Pages: 187-192 

 
 
Fig. 2: Regression of Body condition score (BCS) prepartum on Calving Interval. 
 
Body condition score postpartum: 
 Average BCS postpartum is  2.77±0.04 (Mean ± SE) (Table 1). BCS postpartum does not have significant 
effect (P<0.01) on calving interval (Table 2). These results are consistent with studies reported by Mulliniks et 
al. (2012). In contrast, Anita et al., (2013). This can be caused by availability of feed after calving can be 
fulfilled during the dry season. Body condition score indicates the condition of body of nutrients. The lower 
body condition score, it will cause further than ovarian activity will cause the slow conception at once will 
extend birth spacing (Peters and Ball, 1994). These results are consistent with studies reported by Alapati et al. 
(2011) that body condition score 3.5 to 3.99 will show ovarian activity faster than the body condition score 2.5 
to 2.99 which can cause ovarian activity slower. Which tends to lower postpartum BCS will have a long time for 
commencement of luteal activity, and a risk of delayed first ovulation postpartum. Poor postpartum nutritional 
status was associated with high environment temperature stress was also incriminated for long anestrus and 
anovulatory periods (Mudgal, 1979; Kaul, 1984). Adequate nutrient intake has been found to deplete body 
energy reserves resulting in extended interval calving to first estrus. Houghton et al. (1990) suggested that BCS 
at partum affect the metabolic performance of animal and energy requirements during the postpartum period.  
  
Cows Age: 
 Average cow age is 7.97±0.17 years  (Mean ± SE). Cow age does not have significant effect on calving 
interval (Table 1). This result consistent with Hinojosa et al. (1980); Colmenares et al. (2007).  Nutritional status 
or nutritional of animal from birth to adult can affect the total reproductive performance through its effect on 
age at puberty which will continue to have an impact on subsequent reproduction. 
 
Parity: 
 Table 2 show that mean of parity is 3.15±0.11 (Mean ± SE). It means Parity does not have significant effect 
on calving interval. This result is consistent Raheja (1992) and El Barbary et al. (1992).  However, Kanuya and 
Greve (2000); Hammoud et al. (2010) depicted that calving interval was significant affected by parity. El-Wishy 
(2007) states that primiparous in buffalo are likely to experience uterine infection so that recovery process will 
take longer than the pluriparous. Goshu et al (2007) found that cows after first calving required longer calving 
interval than cows in third or above parity. In order Pradhan et al. (2008) showed that days open was longer in 
2-3 parity than that in 4-5 and more than 5 parity cows. 
 
Calving Interval: 
 Body weight and BCS prepartum have significant effect on Calving interval. Mean calving interval was 
584.88±8.15 days (Mean ± SE). An earlier report about calving interval was 19 months (Lendhanie, 2005); 
17.51±2.20 (Muffidah et al., 2013), range calving interval of buffalo in Indonesia was 14-22 month (Keman, 
2006). Based on statistical test result obtained is Y =1007.19 – 61.54 x BCS prepartum - 0.51 x BW. Result 
showed that calving interval will become longer if the buffalo is getting lighter weight. These results are 
consistent with studies by Muffok et al. (2011) which state that weight loss of 5 – 6 % until the second month 
postpartum. Thus that this weight loss if no offset the availability of feed that will either lead to lower 
reproductive performance. The reproduction process can be delayed due to need to feed the reproductive 
recovery was not enough to be disrupted as a result of ovarian activity (Hafez, 2000; Perera, 2011). Usmani 
(1990) stated that calving interval buffaloes can be shorted by supplemental feeding prepartum..   
 
Conclusion: 
 Body weight (63.4% and BCS prepartum (62.1%) are non-genetic factors that affect the calving interval of 
swamp buffalo. Calving interval will longer if the cow has lighter body and BCS that smaller or thinner. Good 
management can overcome this calving interval problem. Therefore, and calving interval improvement of 
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Buffalo can be done through management nutrition system improvement and utilization of controlled breeding 
technologies. 
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