
 Journal of Buffalo Science, 2020, 9, 71-75 71 

 
 ISSN: 1927-5196 / E-ISSN: 1927-520X/20  © 2020 Lifescience Global 

Sire Evaluation Based on First Lactation Production Efficiency 
Traits in Murrah Buffaloes 

D. Chakraborty1,* and S.S. Dhaka2 

1Animal Genetics and Breeding, Faculty of Veterinary Sciences & Animal Husbandry, Sher-e-Kashmir 
University of Agricultural Sciences and Technology of Jammu (SKUAST-Jammu), R.S.Pura, Jammu- 181102, 
India 
2Animal Genetics and Breeding, College of Animal Sciences, Lala Lajpat Rai University of Veterinary and 
Animal Sciences (LUVAS), Hisar- 125 004, Haryana, India 

Abstract: The present investigation was undertaken on data of Murrah buffaloes from Buffalo Research Centre (BRC), 
Chaudhary Charan Singh Haryana Agricultural University, Hisar distributed over 20 years (1987 to 2006). The sire 
effects and ranks of 38 sires were estimated on the basis of their daughters’ performance. The progeny group size of the 
sires ranged from 3 to 17. The sires were evaluated for the different first lactation production efficiency traits, viz. first 
lactation milk yield (FLMY), first lactation peak yield (FPY), persistency of first lactation milk yield (P), average yield per 
day of lactation (MY/FLL), milk yield per day of first calving interval (MCI) and milk yield per day of age at second calving 
(MSC). Sire's breeding values were estimated by the best linear unbiased procedure (BLUP). The estimated breeding 
values (EBV) for FLMY, FPY, P, MY/FLL, MCI and MSC ranged from –288.42 to 362.20 kg; -1.44 to 4.36 kg; -14.72 to 
21.09; –0.44 to 0.63 kg/day; -0.40 to 0.52 kg and -0.09 to 0.16 kg, respectively. FLMY had high and significant product-
moment and rank correlations with all other traits. The highest product-moment and rank correlations were obtained 
between FLMY and MSC to the tune of 0.863±0.043 and 0.835±0.050, respectively. The results indicated that sire 
coding 33 was the best and can be used for future breeding purpose.  

Keywords: Estimated breeding values, persistency, first lactation milk yield, first lactation peak yield, Murrah 
buffaloes. 

INTRODUCTION 

Buffalo is the prime dairy animal of India and 
accounts about 36.24% of the total bovine population 
and 21.23% of the total livestock population [1]. The 
Murrah breed is one of the renowned breed of 
buffaloes in India by virtue of its milking capacity 
combined with tremendous potential for further genetic 
improvement. The main objective of the improvement 
programme through breeding is to select an individual 
with the highest breeding values to serve as parents of 
the next generation. The genetic gain associated with 
the production performance mainly comes through 
sires because of its higher selection intensity. Sire is 
known as half of the herd. Therefore, for any 
successful breeding strategy identification of 
genetically superior sires and their maximum utilization 
is the main criterion.  

Best Linear Unbiased Prediction (BLUP) is the best 
method of sire evaluation. Selection of sires based on 
first lactation traits increase the genetic gain as it 
reduces the generation interval. Selection of superior 
sires based on production traits is mainly practised.  
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But, production and reproduction traits are antagonistic 
to each other. Therefore, production efficiency traits 
like milk yield per day of lactation length (MY/FLL), milk 
yield per day of calving interval (MCI) and milk yield per 
day of age at second calving (MSC) as combinations of 
production and reproduction can be used as selection 
tool [2]. The productive efficiency performance of dairy 
animal is determined by milk yields and duration of 
lactation. For this, the present investigation was carried 
out for finding the superior sires for future use based on 
the first lactation production efficiency traits.  

MATERIAL AND METHODS 

The present study was conducted on data of Murrah 
buffaloes maintained at Buffalo Research Centre 
(BRC), Chaudhary Charan Singh Haryana Agricultural 
University, Hisar, Haryana (India) for 20 years from 
1987 to 2006. The sire effects and ranks of 38 sires 
were estimated based on their daughters' performance. 
Sires with less than three progenies were excluded 
from the present study. The progeny group size ranged 
from 3 to 17. The sires were evaluated for the 
production efficiency traits, i.e., first lactation milk yield 
(FLMY), first lactation peak yield (FPY), persistency of 
first lactation milk yield (P) = first lactation milk yield 
(FLMY) / first lactation peak yield (FPY), average yield 
per day of lactation (MY/FLL) = first lactation milk yield 
(FLMY) / first lactation length (FLL), lactation milk yield 
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per day of first calving interval (MCI) = first lactation 
milk yield (FLMY) / first calving interval (FCI) and 
lactation milk yield per day of age at second calving 
(MSC) = first lactation milk yield (FLMY) / age at 
second calving [ASC= age at first caving (AFC) + first 
calving interval (FCI)]. 

Best Linear Unbiased Prediction (BLUP) was used 
for the estimation of breeding value of sires for different 
first lactation traits viz. FLMY, FPY, P, MY/FLL, MCI 
and MSC [3].  

In matrix notation, the model of BLUP was as 
follows: 

Y = Xb + Zu + e 

Where, Y = vector of observations on the progeny 
of sire in u, X = known design matrices that relate 
records (Y) to fixed effects, b = vector of fixed effect, Z 
= known design matrices that relate records (Y) to 
random sires, u = vector of random sire effects and e = 
vector of residual effects. 

Var (u) = I σ2
s 

Var (e) = Iσ2
e 

Var (Y) = Zʹ′Z + R 

The solution to b and u were obtained from mixed 
model equations given below: 
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Where k = ratio of residual to sire variance 
components.  

The ratio of residual and sire variance (k) 
components required for BLUP was obtained from the 
estimate of heritability from the same data as given 
below. 

k= (4-h2) / h2 

Where h2= heritability of the trait. 

Product Moment Correlation 

Product moment correlation between the two traits 
was calculated as follows:  

rxy = σXY / (σ2
X σ2

Y) 

Where, rxy = correlation coefficient (product-
moment) between X and Y traits, σXY = covariance 
between X and Y traits, σ2

X
 
= variance of X traits and 

σ2
Y

 
= variance of Y traits. 

Spearman’s Rank Correlation 

Sires were ranked based on their estimated 
breeding values for various traits. Spearman's rank 
correlations between ranks of estimated breeding 
values for various traits were calculated by the formula 
given below:  

rs = 1- [6 Σd2 / N (N2-1)] 

Where, rs = rank correlation between ranks of sires 
breeding values for two traits, Σd2 = summation of the 
square difference between ranks of the same sire for 
different traits and N = number of sires. 

The standard errors and significance of product-
moment and rank correlations were computed using 
the formula [4].  

RESULTS AND DISCUSSION 

The breeding value along with ranks of the sires for 
FLMY, FPY, P, MY/FLL, MCI and MSC estimated by 
Best Linear Unbiased Prediction (BLUP) procedure of 
Henderson (1973) are presented in Table 1. The 
estimated breeding values (EBV) for FLMY, FPY, P, 
AYL, MCI and MSC ranged from –288.42 to 362.20 kg; 
-1.44 to 4.36 kg; -14.72 to 21.09; –0.44 to 0.63 kg/day; 
-0.40 to 0.52 kg and -0.09 to 0.16 kg, respectively. In 
the present study, the EBVs of sires for different first 
lactation production efficiency traits showed large 
variations which indicate large variations among sires’ 
merit. 

Estimated breeding values ranged -133.90 to 
694.70 kg for MY in Murrah buffaloes, which was 
higher than the present study [5]. The range of MSC in 
Sahiwal cattle by BLUP method was reported as -0.057 
to 0.147 [6]. The estimated breeding value of 
Persistency averaged as -317.30±12.71 in Murrah 
buffaloes [7]. Lower ranges for FLMY (553.86) and 
higher ranges for MY/FLL (1.87) and MY/FCI (2.14) in 
Holstein Friesian crossbred cattle were reported [8]. 
The higher range of estimated breeding values of sires 
by BLUP method for MYLL, MYFCI and MYASC as 5.4 
to 7.44, 3.13 to 5.49 and 0.86 to 1.31 in Murrah 
buffaloes compared to the present study [9].  



Sire Evaluation Based on First Lactation Production Efficiency Traits Journal of Buffalo Science, 2020, Vol. 9     73 

Table 1: Estimated Breeding Value of Sires Along with their Ranks for Different First Lactation Production Efficiency 
Traits in Murrah Buffaloes 

FLMY FPY P MY/FLL MCI MSC Sr. 
No. 

Sire 
Code  

No. 
of 

obs. EBV Rank EBV Rank EBV Rank EBV Rank EBV Rank EBV Rank 

1 3 3 -105.29  30 -0.33 28 -1.53  24 -0.10  26 -0.25 33 -0.03 28 

2 4 7 14.48  20 -0.17 23 7.36  9 -0.06  22 0.08 13 0.001 20 

3 6 11 112.75  7 0.75 4 -5.73  30 0.63  1 0.44 2 0.08 4 

4 7 3 -54.88  26 0.09 14 -7.28  31 -0.18  32 -0.30 37 0.06 6 

5 9 5 -72.97  27 -0.6 33 -1.47  22 -0.22  35 0.04 15 0.01 15 

6 11 4 -114.56  31 0.25 8 -13.98 37 -0.12  28 -0.13 27 -0.02 27 

7 12 6 -30.65  25 -0.18 24 1.57  16 -0.10  25 -0.04 21 -0.01 22 

8 13 7 -24.43  24 -0.54 31 -1.48  23 0.31  6 -0.27 34 -0.08 37 

9 15 5 112.07  8 -0.35 30 21.09  1 -0.08  23 0.02 16 0.04 12 

10 16 15 -21.96  23 0.15 11 -3.17  26 -0.13  29 0.18 10 0.02 14 

11 17 4 79.52  11 0.67 5 -4.03  27 0.12  11 0.24 7 0.04 10 

12 18 9 64.37  13 -0.18 25 12.37  6 -0.08  24 -0.30 36 0.004 18 

13 19 9 19.96  18 0.15 12 0.11  18 0.09  12 0.18 9 0.003 19 

14 20 5 -125.31  33 -0.56 32 -5.03  29 -0.31  37 -0.11 25 -0.02 26 

15 21 5 58.05 14 0.03 18 1.86  14 0.07  15 -0.04 20 0.005 17 

16 22 10 -116.49 32 0.06 17 -12.33  34 -0.10  27 -0.02 18 -0.05 30 

17 23 3 99.43 10 0.51 7 3.02  13 0.33  5 0.28 5 0.05 7 

18 29 8 -288.42 38 -1.44 38 -14.72  38 -0.44  38 -0.40 38 -0.09 38 

19 31 17 160.14 5 -1.35 36 18.07  2 0.08  13 0.01 17 0.01 16 

20 32 5 -85.20 29 -0.76 34 -2.40  25 -0.14  30 -0.07 24 -0.07 33 

21 33 10 362.2 1 4.36 1 17.92  3 0.45  3 0.52 1 0.16 1 

22 35 3 37.67 16 0.18 10 -4.54  28 0.20  8 -0.05 22 -0.02 25 

23 36 4 -78.79 28 0.24 9 0.31  17 -0.04  21 -0.21 30 -0.07 34 

24 37 4 294.23 2 1.59 2 7.35  10 0.16  9 0.42 3 0.10 2 

25 49 4 175.44 3 1.39 3 5.18  11 0.54  2 0.33 4 0.07 5 

26 51 11 15.93 19 -1.37 37 16.47  4 -0.26  36 -0.24 32 -0.04 29 

27 54 3 -13.89 22 -0.14 21 -1.12  21 0.04  18 -0.15 28 -0.01 23 

28 57 3 167.32 4 -0.26 27 14.21  5 -0.21  34 -0.19 29 0.04 13 

29 59 9 -140.00 35 -0.76 35 -7.47  32 -0.20 33 0.04 14 -0.08 35 

30 60 4 -126.15 34 -0.05 20 -12.57  35 0.06  16 -0.12 26 -0.06 31 

31 62 5 8.68 21 -0.19 26 1.74  15 0.05  17 -0.28 35 -0.003 21 

32 65 4 105.02 9 0.01 19 9.56  8 -0.002  20 0.12 12 0.05 9 

33 66 4 57.36 15 0.09 15 4.77  12 0.13  10 0.15 11 0.04 11 

34 67 4 -160.58 37 -0.14 22 -13.50  36 0.27  7 -0.03 19 -0.07 32 

35 69 5 20.04 17 0.15 13 -0.63  19 0.08  14 -0.24 31 -0.01 24 

36 70 4 73.68 12 0.54 6 -0.68  20 0.40  4 0.22 8 0.05 8 

37 73 3 151.27 6 0.09 16 12.19  7 0.01  19 0.25 6 0.09 3 

38 74 5 -140.62 36 -0.34 29 -8.49  33 -0.17  31 -0.06 23 -0.08 36 

EBV= Estimated Breeding Value, FLMY= First lactation milk yield, FPY= First lactation peak yield, P= Persistency of first lactation milk yield, MY/FLL= Average yield 
per day of the first lactation, MCI= Lactation milk yield per day of first calving interval, MSC= Lactation milk yield per day of age at second calving. 

Product Moment Correlations 

The product-moment correlations among sires' 
estimated breeding values for the first lactation 
production efficiency traits (FLMY, FPY, P, MY/FLL, 
MCI and MSC) are presented in Table 2. The product-
moment correlations among various traits were high 
and significant except P with FPY, MY/FLL and MCI 
where low but positive correlations were obtained. The 

highest product-moment correlation was obtained 
between FLMY and MSC and was 0.863±0.043 (Table 
2). On the other hand, the lowest product-moment 
correlation was obtained between FPY and P (Table 2). 
FLMY and MSC had highly significant product-moment 
correlations with other traits. High product-moment 
correlations among 305 days MY and P in Murrah 
buffaloes were reported [7]. 
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Rank Correlations 

Sires were ranked based on their breeding values 
estimated by BLUP procedure. The value of rank 
correlations among these traits ranged from 0.026 to 
0.835. The highest rank correlation was obtained 
between FLMY and MSC, whereas the lowest rank 
correlation was obtained between FPY and P (Table 2). 
The rank correlations for all the traits under present 
study were positive. FLMY and MSC had highly 
significant rank correlations with other traits that 
indicate that the sire that was good for FLMY and MSC 
was also good for other traits. Bull's estimated breeding 
value for peak yield had the highest rank (0.74) and 
product-moment correlation (0.71) with lactation yield in 
Frieswal cattle [10]. 

Ranking of Sires 

The sire evaluation is generally aimed to select the 
first few top-ranking sires based on their net merit. 
There were changes in the rank of first few top sires by 
BLUP method of sire’s evaluation for different traits 
under study. These results indicated that all sires would 
not rank the same for first lactation production 
efficiency traits. The results presented in Table 3 
showed that sire coding 33 was on top five for every 
trait under study and was on the first position for FLMY, 

FPY, MCI & MSC and on the third position for P & 
MY/FLL. As the sire coded 33 was superior for 
production as well as production efficiency traits which 
include both production and reproduction traits, so, 33 
coded sire is the best and can be used for future 
breeding purpose. 

CONCLUSION 

The EBVs of sires showed significant variation 
between sires for all first lactation production efficiency 
traits. There were changes in the rank of first few top 
sires by BLUP method of sire evaluation. Selection of 
sires based on first lactation milk yield would be a 
better choice as it had high product moments as well 
as rank correlations with all the traits included in the 
study. The high and significant product-moment and 
rank correlations suggest that MSC can also be taken 
as a criterion for selecting Murrah bulls for the future 
breeding programme. The results of the present study 
indicated that sire coding 33 was the best and can be 
used for future breeding purpose. 
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