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Abstract 
This research investigates both genetic and phenotypic correlations between various production 

performance and reproduction traits in Murrah buffaloes by using relevant data of 396 animals collected 

from history cum pedigree sheets over a period of 24 years (1995-2018) from Buffalo research centre, 

LUVAS, Hisar. Investigation estimate these correlations, providing insights into how these traits are 

interrelated and can be optimized through breeding and management strategies. The results reveal 

significant negative correlations between reproductive efficiency and production performance traits, 

suggesting that reduction in value in reproductive traits can enhance milk production performance. These 

findings are crucial for developing comprehensive breeding programs aimed at improving both 

reproductive efficiency and milk yield in buffaloes. 

 

Keywords: Murrah buffaloes, genetic correlations, phenotypic correlations, reproductive traits, production 

performance traits, breeding programs 

 

Introduction  

Buffaloes are a vital component of the livestock industry, particularly in regions where they are 

primary sources of milk. Enhancing the productivity of buffaloes through better understanding 

of genetic and phenotypic correlations among various performance traits is essential for 

optimizing breeding and management practices. This study focuses on genetic correlations 

among service period, dry period, calving interval, and the number of services required for 

successful conception with average milk yield, milk per day of the first calving interval, and 

milk yield per day at the age of second calving interval. Additionally, phenotypic correlations 

among these traits are examined to provide a comprehensive understanding of their 

interrelationships. 

 

Materials and Methods 
This research investigates both genetic and phenotypic correlations between various production 

performance and reproduction traits in Murrah buffaloes by using relevant data of 396 animals 

collected from history cum pedigree sheets over a period of 24 years (1995-2018). Data were 

collected pertaining to service period (SP), dry period (DP), first calving interval (CI), and the 

number of services required for first and second successful conception (NFC and NSC) with 

various production performance milk yield traits including average milk yield (AMY), Milk 

yield per day of first calving interval (MCI) and Milk yield per day at the age of second calving 

(MSC). Genetic and Phenotypic correlations were estimated and the estimates were provided 

with their corresponding standard errors to indicate the precision of the estimates by using least 

squares maximum likelihood computer program of Harvey (1990) [3] using Henderson's Method 

III (Henderson, 1973) [4]. Non genetic effects of season and period were also taken into due 

consideration. Entire study was divided into six periods having four years each and every year 

was further divided into four seasons. The following mixed mathematical model were used to 

find the results.  
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Yijkl = μ±Si±hj+ ck+ b1(Aijkl - Ā) + b2(Aijkl - Ā)2 + eijkl 

 

Where;  

Yijkl = ith record of individual pertaining to ith sire calved in jth 

period and kth season, μ = is the overall population mean, Si = is 

the random effect of ith sire, hj = is the fixed effect of jth period 

of calving, ck = is the fixed effect of kth season of calving, b1&b2 

= are linear and quadratic partial regression coefficients of age at 

first calving on trait(s), respectively, Aijki = is the age at first 

calving, Ā = is the mean for age at first calving, eijkl = is the 

random error associated with each and every observation and 

assumed to be normally and independently distributed with 

mean zero and variance 𝜎2
e. 

 

Results and Discussions 

 
Table 1: Genetic correlations between various production performance and reproduction traits in Murrah Buffalo 

 

Traits SP DP CI NFC NSC 

AMY -0.100±0.42 -0.19±0.37 -0.12±0.41 -0.30±0.53 -0.64±0.45 

MCI -0.36±0.37 -0.75±0.45 -0.38±0.37 -0.33±0.43 -0.62±0.33 

MSC -0.08±0.39 -0.50±0.41 -0.04±0.38 -0.46±0.53 -0.32±0.33 

 

Genetic Correlations 

1. Service Period: The genetic correlations of the service 

period with average milk yield (-0.100±0.42), milk per day 

of the first calving interval (-0.36±0.37), and milk yield per 

day at the age of the second calving interval (-0.08±0.39) 

are all negative. This suggests that shorter service periods 

are genetically associated with higher milk yields, 

indicating that selecting for shorter service periods can 

potentially enhance milk production performance. 

2. Dry Period: The dry period shows negative genetic 

correlations with average milk yield (-0.19±0.37), milk per 

day of the first calving interval (-0.75±0.45), and milk yield 

per day at the age of the second calving interval (-

0.50±0.41). These strong negative correlations suggest that 

a shorter dry period is beneficial for milk production 

performance, particularly during the first calving interval. 

3. Calving Interval: The genetic correlations of the calving 

interval with average milk yield (-0.12±0.41), milk per day 

of the first calving interval (-0.38±0.37), and milk yield per 

day at the age of the second calving interval (-0.04±0.38) 

are also negative. This indicates that selecting for shorter 

calving intervals can lead to improved production 

performance milk yield traits. 

4. Number of Services Required for First Successful 

Conception: The genetic correlations of the number of 

services required for first successful conception with 

average milk yield (-0.30±0.53), milk per day of the first 

calving interval (-0.33±0.43), and milk yield per day at the 

age of the second calving interval (-0.46±0.53) are negative. 

This suggests that fewer services for successful conception 

are associated with higher production performance milk 

yields. 

5. Number of Services Required for second Successful 

Conception: The correlations are generally consistent with 

the single measure, indicating negative robustness in the 

association between reproductive efficiency and production 

performance milk yield. 

 
Table 2: Phenotypic correlations between various production 

performance and reproduction traits in Murrah Buffalo 
 

Trait AMY MCI MSC 

SP -0.06±0.05 -0.20**±0.05 -0.15*±0.05 

DP -0.12*±0.05 -0.64**±0.04 -0.28**±0.05 

CI -0.05±0.05 -0.20**±0.05 -0.16*±0.05 

NFC -0.01±0.05 -0.04±0.05 -0.06±0.05 

NSC -0.16*±0.05 -0.13*±0.05 -0.18**±0.05 

**Note:** * indicates significance at p<0.05, ** indicates significance 

at p<0.01. 
 

Phenotypic Correlations 

1. Service Period: The service period has a weak negative 

correlation with average milk yield (-0.06±0.05), milk yield 

of the first calving interval (-0.20**±0.05), and milk yield at 

the age of second calving (-0.15*±0.05). The significant 

negative correlations for the first and second calving 

intervals suggest that shorter service periods are associated 

with higher milk yields during these intervals. 

2. Dry Period: The dry period exhibits significant negative 

correlations with average milk yield (-0.12*±0.05), milk 

yield of the first calving interval (-0.64**±0.04), and milk 

yield at the age of second calving (-0.28**±0.05). These 

strong negative correlations indicate that shorter dry periods 

are associated with higher milk production, particularly 

during the first calving interval. 

3. Calving Interval: The calving interval shows weak 

negative correlations with average milk yield (-0.05±0.05) 

and significant negative correlations with milk yield of the 

first calving interval (-0.20**±0.05) and milk yield at the 

age of second calving (-0.16*±0.05). This suggests that 

shorter calving intervals are beneficial for milk production 

during specific calving intervals. 

4. Number of Services for First Conception: The number of 

services for first conception has weak and non-significant 

correlations with average milk yield (-0.01±0.05), milk 

yield of the first calving interval (-0.04±0.05), and milk 

yield at the age of second calving (-0.06±0.05). This 

indicates that the number of services required for first 

conception is not strongly associated with milk yield traits. 

5. Number of Services Required for Second Conception: 

The number of services required for second conception 

shows significant negative correlations with average milk 

yield (-0.16*±0.05), milk yield of the first calving interval (-

0.13*±0.05), and milk yield at the age of second calving (-

0.18**±0.05). This suggests that fewer services for second 

conception are associated with higher milk yields. 

 

Chakaraborty et al. (2010) in Murrah Buffalo (CI with AMY); 

Saha et al. (2010) [5] in Karanfries (DP with AMY, DP with MCI 

and CI with MCI) and Dev et al. (2018) [2] in Hardhenu cattle 

(DP with AMY, DP with MCI and DP with MSC) also obtained 

similar estimates for genetic and phenotypic correlations 

between production performance and efficiency traits. 

 

Conclusion 

The genetic and phenotypic correlations among various 

performance traits in buffaloes highlight the significant negative 

associations between reproductive traits (service period, dry 

period, calving interval, and number of services required for 

https://www.agronomyjournals.com/


International Journal of Research in Agronomy  https://www.agronomyjournals.com  

~ 27 ~ 

conception) and milk yield traits efficiency. These findings 

suggest that improvements in reproductive efficiency can lead to 

enhanced milk production. Breeding programs should consider 

these correlations to optimize both reproductive and milk yield 

traits simultaneously, leading to overall improvements in buffalo 

productivity. 

 

Summary 

This study investigates the genetic and phenotypic correlations 

among various performance traits in buffaloes, focusing on 

reproductive traits and Production performance milk yield traits. 

The findings reveal significant negative correlations, indicating 

that better reproductive efficiency is associated with higher milk 

yields per unit time. These results are crucial for developing 

effective breeding programs that aim to improve both 

reproductive and milk yield traits in buffaloes. The study 

underscores the importance of considering these correlations in 

breeding and management strategies to achieve comprehensive 

betterment in buffalo productivity. 
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