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Influence of non-genetic factors on performance traits 

in Murrah buffaloes: A review 

 
Gurpreet Kour, Harpreet Kour, Bilawal Singh, Puspendra Kumar Singh 

and Avinash Neeraj 

 
Abstract 
Murrah buffaloes occupy a significant position in Indian dairy industry as much of its success depends on 

the production, reproduction and growth traits of the breed. All these economic traits are influenced by 

environmental or non-genetic factors like season of calving, period of calving and parity of animals. 

Adjustment of effect of significant non-genetic factors on the performance traits paves way for efficient 

evaluation and prediction of breeding value (genetic worth). The production traits reviewed were total 

lactation milk yield (TMLY), 305 day milk yield (305MY), lactation length (LL), dry period (DP) and 

peak yield (PY). The reproduction and growth traits under review were age at first calving (AFC), service 

period (SP), calving interval (CI) and weight at first calving (WFC). Proper selection of superior animals 

by efficient evaluation of performance records, adjusted for the environmental variations, provides 

immense opportunities to increase the genetic merit of the herd. 

 

Keywords: Murrah, non-genetic factors, production, reproduction, growth, trait 

 

Introduction 

India stands the distinction to contribute about 20.17 per cent of the total milk production of 

the world. With a population of about 109.85 million, buffaloes contribute around 49 per cent 

to the total milk production of the country (Singh 2020) [25, 26]. The last few years have also 

witnessed a consistent increase in the organized milk production from buffaloes (Patil et al. 

2018) [23]. Among the various registered breeds of buffalos, the major contribution in milk 

production is made by Murrah breed. Murrah is one of the superior breeds which is widely 

adapted to different ecological niches and hence is distributed all over the country for 

improvement of local herds (Kour et al. 2018; Ahmad et al. 2019) [14, 1]. The well appreciated 

performance of the breed under various climatic conditions has paved way for the breeders to 

explore the possible ways to bring an overall genetic improvement in Murrah buffaloes. 

Production, reproduction, health status and environment of the livestock has always 

determined a crucial role in evaluating the economics of any dairy enterprise (Singh et al. 

2020) [25, 26]. The profitability of any farm/herd relies on the availability of superior animals of 

high genetic merit, which ultimately can be used in the breeding plans to procure the desirable 

future generation (Kour et al. 2021) [16]. Various economically important traits, including the 

milk production traits are a function of genetic and environmental factors and their 

interactions. The environmental factors, apart from the genetic factors, contribute a significant 

influence on the economically productive traits over longer periods. There are many non-

genetic factors like management, amount and quality of feed, season, period of calving, parity 

etc., that influence the phenotypic expression of performance traits of buffaloes. Keeping this 

in mind, the present review aimed to evaluate the effect of various non-genetic factors on 

production, reproduction and growth traits in Murrah buffaloes. This will help to determine 

suitable selection strategies and evaluation procedures to improve the economically important 

traits in Murrah buffaloes.  

 

Production Traits 

Total Lactation Milk Yield (TLMY) 

It is the most important economic trait in dairy cattle breeding and considered as a selection 

criterion for the improvement of genetic potential of dairy animal. Milk yield varies from place 

to place depending upon the management practices and environmental condition under which 

animals are reared. 
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The averages of TLMY summarised in Table 1, show that 

total lactation milk yield ranged from 1365.08 ± 2.98 kg 

(Pandey et al. 2015) [20] to 2182.82 ± 20.19 kg (Jakhar et al. 

2016) [10]. Significant effect of season of calving was reported 

by Pandey et al. (2015) [20] and Kour (2019) [13], whereas other 

researchers found non-significant effect of season of calving 

and period on the trait. The variability in the performance of 

different herds suggested that there is enough scope for 

improvement in this trait. 

 

305 Day Milk Yield 

The 305MY is the most important economic trait of the dairy 

animal productivity, which determines profitability from dairy 

farming. Majority of animals give their maximum production 

during this period and it is standardized in such a way as to 

give around 60 days of dry period for animals, which is 

necessary for optimum production and reproductive 

performance in succeeding lactations to meet the goal of one 

calf per year. 

The 305-days or less milk yield in various lactations of 

Murrah buffaloes reported by many workers has been 

presented in Table 1. The 305-days or less milk yield in 

Murrah buffaloes ranged from 1365 ± 03.00 kg (Pandey et al. 

2015) [20] to 2078.20 ± 31.21 kg (Jamuna et al. 2016) [12] in the 

first lactation. Significant effect of period was found on the 

trait by Chitra et al. (2016) [5], Jamuna et al. (2016) [12], Jakhar 

et al. (2016) [10] and non-significant effects were reported by 

Singh et al. (2011) [29]. Effect of season of calving on 305MY 

are shown in Table 1. 

 

Lactation Length 

Lactation length is the period from the day of calving till day 

on which the animal dries off. It is the period of economic 

return to the animal breeder. It is an important economic trait 

as it reflects the periodicity of milk production and thus 

influences the milk yield to a greater extent. Buffaloes with 

longer lactation length are generally high milk producer 

provided they exhibit sufficient dry period for replenishment 

before subsequent calving. 

The estimates of average lactation length in different breeds 

of cattle have been reported by various workers are presented 

in Table 1. The various reports reveal that first lactation 

length in Murrah breed ranges between 310.4 ± 2.9 days 

(Thiruvenkadan et al. 2014) [33] to 357.9 ± 3.16 days 

(Malhotra 2014) [17]. A large variation in the 1actation length 

thus indicates a scope of improvement. Significant effect of 

season of calving was reported by Pandey et al. (2015) [20] and 

Kour et al. (2020) [15], whereas Jamuna et al. (2015) and 

Jakhar et al. (2016) [10] found non-significant effect on the 

trait. Significant effect of period was found on the trait as 

reported by Gupta (2009) [9], Pandey et al. (2015) [20] and 

Jamuna et al. (2015). 

 

Dry Period 

Dry period is one of the important components of the 

intercalving period of dairy cows and it should be optimum to 

enable them to prepare for subsequent lactation and for the 

higher milk production efficiency. It is an important economic 

trait, which has the direct effect on the lifetime production. 

The estimates of average dry period in Murrah buffaloes have 

been reported by various workers are presented in Table 1. 

The dry period in days was reported by different workers 

ranging from 154.48±3.67 days (Kour et al. 2020) [15] upto 

250.5 ± 15.9 days (Thiruvenkadan et al. 2010) [34]. 

 

Peak Yield 

Attainment of peak yield by a buffalo reflects the 

manifestation of milk secretion at its maximum in a lactation. 

Average of peak yield reported by various workers have been 

presented in Table 1. Review of first peak yield indicated that 

the variability in the trait ranged from 7.92 ± 0.016 kg (Kumar 

et al. 2005) [19] to 10.55±0.07 kg (Kour et al. 2020) [15] for 

Murrah buffaloes. Significant effect of season of calving, 

period and parity on peak yield was reported by 

Thiruvenkadan (2011) [31]. Non- significant effect of season of 

calving was reported by Dev et al. (2015) [6] and contrary 

results were found by Kour et al. (2020) [15]. 

 

Table 1: Least Squares Means and effect of non-genetic factors on Production Traits 
 

S. No Traits Mean ± SE N 
Non-genetic factors 

References 
period season parity 

1. Total Lactation Milk Yield 

1997.9 ± 66.2 1479 NS NS - Singh et al. (2011) [29] 

1942.75 ± 53.79 330 NS NS - Gupta et al. (2012) [9] 

2086.17 ± 44.66 479 NS NS - Dev et al. (2015) [6] 

1365.08 ± 2.98 116 S S - Pandey et al. (2015) [20] 

2182.82 ± 20.19 1637 S NS - Jakhar et al. (2016) [10] 

2109.59±28.20 659 - S - Kour (2019) [13] 

2. 305 Day Milk Yield 

1636.4 ± 23.9 1479 NS NS - Singh et al. (2011) [29] 

1804.9 ± 14.7 1980 S NS - Thiruvenkadan et al.(2014) [33] 

1853.49 ±15.88 961 S S - Sahoo et al. (2014) [24] 

1365 ± 03.00 113 S S - Pandey et al. (2015) [20] 

1977.9 ± 36.2 315 S S - Chitra et al. (2016) [5] 

2078.20 ± 31.21 154 S NS - Jamuna et al. (2016) [12] 

2060.93 ± 20.22 1637 S NS - Jakhar et al. (2016) [10] 

1893.68±20.69 659  S - Kour et al. (2020) [15] 

3. 
Lactation length 

 

326.13 ± 6.70 628 S NS - Gupta (2009) [8] 

310.4 ± 2.9 1980 - - - Thiruvenkadan et al.(2014) [33] 

313.16±0.43 113 S S - Pandey et al. (2015) [20] 

357.9 ± 3.16 1033 - - - Malhotra (2014) [7] 

286.08 ± 2.23 404 S NS - Jamuna et al. (2015) 

311.68 ± 3.35 2107 S NS - Jakhar et al. (2016) [10] 

343.85±3.47 659 - S - Kour et al. (2020) [15] 

4. Dry Period 164.18 ± 4.70 1200 S S - Wakachaure et al. (2008) [35] 
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331.30 ± 9.2 917 - - - Sharma et al. (2010) [30] 

250.5 ± 15.9 698 S S - Thiruvenkadan et al. (2010) [34] 

230.2 ± 4.9 1550 - - - Thiruvenkadan et al. (2014) [33] 

173.34 ± 5.59 1637 NS S - Jakhar et al. (2016) [10] 

154.48±3.67 460 - S - Kour et al. (2020) [15] 

5. Peak Yield 

7.92 ± 0.016 289 - - - Kumar et al. (2005) [19] 

10.16 ± 0.26 326 - - - Chakraborty et al. (2010) [4] 

9.09± 0.07 395 S S S Thiruvenkadan (2011) [31] 

10.46 ± 0.07 1033 - - - Malhotra (2014) [17] 

8.87 ± 0.05 1980 - - - Thiruvenkadan et al.(2014) [33] 

9.96± 0.11 479 - NS - Dev et al. (2015) [6] 

10.55±0.07 659 - S - Kour et al. (2020) [15] 

 

Reproduction Traits 

Age at First Calving 

The age at first calving is the period between date of birth and 

date of first calving. AFC is an important trait, which 

influences the lifetime production and economic efficiency of 

an animal. Age at first calving (AFC) in Murrah buffaloes is 

one of the important reproduction traits because lower age at 

first calving leads to shorter generation interval and hence 

increase genetic gain per year of reproduction and production 

traits (Singh and Ghuman, 2016) [27]. Although it is a 

genetically determined trait, but its expression is also affected 

by feeding and management during growth period. 

The estimates of average age at first calving in Murrah 

buffalo, reported by various workers are reviewed in Table 2. 

Reports available in literature (Table 2) indicated that the 

average age at first calving in Murrah buffalo ranges from 

1307.18 ± 12.39 days (Gupta et al. 2012) [9] to 1578.7 ± 20.3 

days (Thiruvenkadan et al. 2015) [32] . The large variation in 

this trait indicates that there is enough scope of improvement 

in this trait through selection and suitable breeding plans. 

Significant effect of period and season of calving was 

presented by Gupta et al. (2012) [9] and Thiruvenkadan et al. 

(2015) [32]. Although, Nawale et al. (2012) [18] and Patil et al. 

(2012) [22] found non-significant effect of season of calving on 

the trait.  

 

Service Period 

The interval between the date of calving to the subsequent 

service resulting in conception is called service period. It is an 

important reproductive parameter reflecting the 

profitability/viability of a dairy farm. Very short SP does not 

allow for proper involution of uterus and normalization of 

reproductive system from the post- parturition stress. On other 

hand, very long service period is also not desirable from 

economic point of view. Delay in conception after calving is 

bound to result in longer intercalving period and consequent 

loss in genetic gain that could be achieved per unit time. 

Selection of animals with genetic potential for lower service 

period is therefore desirable. 

The average first service period in Murrah buffaloes is 

summarized in Table 2, where Jamuna (2012) [11] reported the 

average first service period in Murrah buffaloes to be a 

minimum of 133 days whereas the highest average of 225.0 ± 

5.5 days for the same trait was reported by Thiruvenkadan et 

al. (2014) [33]. Significant effect of season of calving was 

reported by Dev et al. (2015) [6], Jakhar et al. (2016) [10] and 

Kour et al. (2020) [15] and for period was reported by Patil 

(2011) [21] and Jakhar et al. (2016) [10].  

 

Calving Interval 

Calving interval is the period between two consecutive 

calvings of an animal. Calving interval has direct bearing on 

both reproduction and production efficiencies. Short calving 

interval along with early age at first calving are required for 

better efficiency of milk production.  

Table 2 shows the proof of the literature further depicting that 

the calving interval of the Murrah buffaloes can be as long as 

532 ± 5 days (Thiruvenkadan et al. 2014) [33] and as short as 

472.64 ± 6.84 days (Dev et al. 2015) [6]. Significant effect of 

season of calving and parity and non-significant effect of 

period were reported by Jakhar et al. (2016) [10] and 

Wakachaure et al. (2008) [35]. 

 

Growth Trait 

Weight at First Calving 

Weight at first calving in buffaloes depends on their genetic 

makeup and also on their feeding and management. Table 2 

represents the work of various researchers depicting weight at 

first calving in Murrah buffaloes. The trait was reported to be 

as high as 480.38±2.87 kg by Kour (2019) [13] and as low as 

397.11±1.10 kg by El-Bramony (2014) [7]. Significant effect 

of season of calving and age at first calving on the trait was 

reported by Kour (2019) [13]. 

 

Table 2: Least Squares Means and effect of non-genetic factors on Reproduction and Growth Traits 
 

S. No Traits Mean ± SE N 
Non-genetic factors 

References 
period season parity 

1. Age at First Calving 

1309.97 ± 25.92 560 S NS - Nawale et al. (2012) [18] 

1364.18 ± 3.95 707 S NS - Patil et al. (2012) [22] 

1307.18 ± 12.39 330 S S - Gupta et al. (2012) [9] 

1578.7 ± 20.3 698 S S - Thiruvenkadan et al.(2015) [32] 

1360.36 ± 19.18 288 - - - Bhoopathi et al. (2019) [3] 

1331.89±8.77 659  S - Kour et al. (2020) [15] 

2. Service Period 

161.65 ± 4.60 585 S S - Patil (2011) [21] 

139.91 ± 2.96 748 - - - Jamuna (2012) [11] 

225.0 ± 5.5 1550 - - - Thiruvenkadan et al.(2014) [33] 

151.40±4.86 479 - S - Dev et al. (2015) [6] 

187.10 ± 5.91 1637 S S - Jakhar et al. (2016) [10] 
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187.61±4.61 464 - S - Kour et al. (2020) [15] 

3. Calving Interval 

488.19 ± 5.44 1200 S S - Wakachaure et al. (2008) [35] 

481.86 ± 126.21 1213 - - - Singh and Barwal (2012) [28] 

532 ± 5 698 - S - Thiruvenkadan et al.(2014) [33] 

472.64 ± 6.84 479 - S - Dev et al. (2015) [6] 

479.47 ± 4.88 1637 NS S S Jakhar et al. (2016) [10] 

496.75±4.71 460 - S - Kour et al. (2020) [15] 

4. Weight at First Calving 

465.3 ± 2.66 1033 - - - Malhotra (2014) [17] 

397.11±1.10 2066 - - - El-Bramony (2014) [7] 

437.26 ± 3.78 288 - - - Boopathi et al (2017) 

480.38±2.87 659 - S - Kour (2019) [13] 

 

Conclusion  

Organized selection strategies along with simultaneous 

improvement of traits, has always been the basic goal of 

breeders to bring the overall improvement in the production 

efficient traits. Selection of animals with not just good 

production abilities but also sound growth and reproduction 

are prerequisite for any profitable herd. Such selection 

schemes always depend on the evaluation of the records of the 

animals. The variation in performance traits is subjected more 

to variations in environmental factors than the genetic ones. 

The differences in various production, reproduction and 

growth traits may be attributed to change in management 

practices, feeding and differential culling level. Therefore, the 

environmental or the non-genetic factors should be taken into 

consideration while developing and comparing models to be 

used in adjusted data to provide best evaluation of Murrah 

buffaloes.  
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