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Abstract     The present investigation was under-

taken on data of crossbred cattle from Military farm,

Jammu Cantonment Military Dairy Farm (MDF) of

Jammu. First lactation records of 119 crossbred cattle

distributed over 9 years (1998 to 2006) were analyzed.

The sire effects and ranks of 22 sires were estimated

on the basis of their daughters performance. The prog-

eny group size of the sires ranged from 3 to 17. The

sires were evaluated for the first lactation production

efficiency traits, viz. first lactation milk yield (FLMY),

average milk 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 best linear unbi-
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ased procedure (BLUP). The estimated breeding val-

ues (EBV) for FLMY, MY/FLL, MCI and MSC ranged

from 2500.45 to 3653.16 kg, 8.88 to 12.65 kg, 5.94 to

9.45 kg and 2.04 to 2.80 kg, respectively. The product

moment correlations among various traits were high

and highly significant. The highest product-moment

and rank correlations were obtained between MCI

and MSC to the tune of 0.89. The results indicated

that sire coding 04 and 08 were the best and can be

used for future breeding purpose.

Keywords     Estimated breeding values, Persistency,

First lactation length, Murrah buffaloes.

Introduction

Increasing productive potential of dairy cattle is the

most important thing for the animal breeder. The ge-

netic gain associated with the production performance

mainly comes through sires because of its favorable

reproductive differential and higher selection inten-

sity. Therefore, success  of any breeding strategy

depends on the identification of genetically superior

sires and their maximum utilization. For any success-

ful breeding strategy identification of genetically su-

perior sires is the most important thing. The accurate,

efficient and early evaluation of breeding value of

sires is of prime importance. In recent past the best

linear unbiased prediction  (BLUP)  procedure has

been widely used as standard method of sire evalua-

tion.

Selection of sires on the basis of first lactation
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traits increase the genetic gain as it reduces the gen-

eration interval. Milk yield per day of lactation length,

milk yield per day of  calving interval and milk yield

per day of age at second calving may be thought of

as combinations of production and reproduction and

can be used as selection tool. The productive effi-

ciency 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 lacta-

tion performance traits.

Materials and Methods

The present study was conducted on data pertaining

to 119 Frieswal cattle maintained at Military Dairy Farm

(MDF) of Jammu (India) over a period of 9 years from

1998 to 2006. The sire effects and ranks of 22 sires

were estimated on the basis of their daughters’ per-

formance. The progeny group size ranged from 3 to

17.

The production efficiency traits recorded were:

first lactation milk yield (FLMY), average yield per

day of lactation (MY/FLL) = first lactation milk yield

(FLMY) / first lactation length (FLL), lactation milk

yield per day of first calving interval (MCI) = first

lactation milk yield (FLY) / first calving interval (FCI)

and lactation milk yield per day of age at second calv-

ing (MSC) = first lactation milk yield (FLY) / age at

second calving [ASC = age at first caving (AFC) +

first calving (FCI)]. Bulls with at least three progenies

were considered for the present study. Lactations

shorter than 150 days were excluded from the present

study. Abnormal records like abortion, mastitis,

chronic illness, physical injuries were also excluded

from the present study.

Best Linear Unbiased Prediction (BLUP) was used

for the estimation of breeding value of sires for differ-

ent first lactation production efficiency traits by sta-

tistical software LSMLMW.

In matrix notation, the model of BLUP was as

follows:

                      Y = Xb + Zu + e

Where, Y=vector of observations on 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 ran-

dom sires, u=vector of random sire effects and e =

vector of residual effects.

              Var (u) = I σ2 s

                      Var (e) = I σ2 e

                      Var (Y) = Z’ Z + R

The solution to b and  u were obtained from mixed

model equations given below:

       X´X     X´Z               b                X´Y

                                                 =

       Z´X    Z´Z +k          u                 Z´Y

Where, k = ratio of residual to sire variance compo-

nents.

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 two traits was

calculated as follows:

                       r
XY

  = σ2 x  / ( σ2 
X
  σ2 

Y
)

Where, rxy = correlation coefficient (product moment)

between X and Y traits,  σ2 
XY

 = 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 on the basis of their estimated breed-

ing values for various traits. Spearman’s rank correla-

tions between ranks of estimated breeding values for

various traits were calculated by the formula given

 )( () ( )
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below:

                        r
s 
= 1 – [6 Σd2 / N (N2 –1)]

Where, r
s 
= rank correlation between ranks of sires

breeding values for two traits, Σd2 = summation of

square difference between ranks of the same sire for

different traits and N = number of sires.

The standard errors of  product moment and rank

correlations were computed using the standard for-

mula.

Results and Discussion

The breeding value of sires for FLMY, MY/FLL, MCI

and  MSC estimated by Best Linear Unbiased Predic-

tion (BLUP) procedure were presented in Table 1. The

estimated breeding  values (EBV) for FLMY, MY/FLL,

MCI and MSC ranged 2500.45 to 3653.16 kg ; 8.88 to

12.65 kg, 5.94 to 9.45 kg and 2.04 to 2.80 kg, respec-

tively. A wide range of variation in FLMY was ob-

served.

Lower estimated breeding values for MCI was

reported in Sahiwal cattle [1]. Whereas, the range of

Table 1.  Breeding value of sires for different traits.  Ranks of sires are in parentheses.

Sire code

 No. No. obs. FLMY MY/FLL MCI MSC

1 5 3150.92 (04) 10.82 (08) 7.71 (05) 2.50 (06)

2 3 2930.51 (13) 10.08 (14) 6.61 (15) 2.24 (16)

3 4 3111.74 (05) 10.95 (06) 7.63 (07) 2.58 (03)

4 3 3653.16 (01) 12.65 (01) 9.11 (02) 2.50 (04)

5 4 2500.45 (22) 8.88 (22) 6.36 (19) 2.04 (22)

6 6 2800.59 (16) 10.45 (12) 7.14 (10) 2.27 (13)

7 4 2835.17 (15) 10.32 (13) 6.91 (12) 2.34 (08)

8 5 3610.40 (02) 12.18 (03) 9.45 (01) 2.80 (01)

9 5 2933.97 (12) 10.08 (15) 6.52 (17) 2.13 (18)

10 8 2892.83 (14) 9.46 (19) 6.42 (18) 2.27 (14)

11 6 2938.01 (11) 10.83 (07) 7.27 (09) 2.30 (12)

12 3 2936.16 (10) 9.23 (21) 6.84 (14) 2.31 (11)

13 6 2954.61 (09) 10.54 (11) 6.86 (13) 2.33 (10)

14 3 2532.13 (21) 9.89 (17) 6.32 (20) 2.18 (17)

15 4 2909.79 (08) 9.91 (16) 5.94 (22) 2.13 (20)

16 3 3273.54 (03) 12.44 (02) 8.60 (03) 2.58 (02)

17 9 3045.12 (06) 10.61 (10) 7.69 (06) 2.45 (07)

18 8 2692.20 (18) 11.20 (04) 7.49 (08) 2.25 (15)

19 17 2651.20 (19) 9.55 (18) 6.21 (21) 2.13 (19)

20 4 2615.20 (20) 11.10 (05) 6.93 (11) 2.33 (09)

21 5 2735.92 (17) 9.43 (20) 6.58 (16) 2.11 (21)

22 4 3004.90 (07) 10.71 (09) 7.99 (04) 2.50 (05)

Table 2.  Product-moment correlation (above diagonal) and

rank correlation (below diagonal) for various traits. Figures

above diagonal are estimates of product moment correla-

tions, Figures below diagonal are estimates of rank correla-

tions,  **p < 0.01.

MY/

FLMY FLL MCI MSC

FLMY – 0.75** 0.84** 0.81**

MY/

FLL 0.61** – 0.88** 0.79**

MCI 0.75** 0.86** – 0.89*

MSC 0.80** 0.80** 0.89** –

breeding value of first lactation milk yield from -338.87

to 367.33 kg was reported in Sahiwal and Jersey-

Sahiwal cattle [2]. On the contrary, lower breeding

values for MCI and MSC traits were reported for

Murrah sites [3]. Breeding value for FLMY by least

squares method was reported as—1181 to 1594 kg for

first lactation milk yield in Sahiwal and crossbred cattle

[4]. Lower ranges for FLMY (553.86), MY/FLL (1.87)

and MY/FCI (2.14) were reported in Holstein Friesian

crossbred cattle [5]. The range of breeding value from

2944.47 to 3332.41 kg was reported in Sahiwal and

crossbred cattle [6]. A wide range of breeding value
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Table 3.  Ranking of top five sires for different production

efficiency traits. Codes of sires are in parentheses.

MY/

Rank FLMY FLL MCI MSC

1 3610.40 12.65 9.45 2.80

(04) (04) (08) (08)

2 3273.54 12.44 9.11 2.58

(08) (16) (04) (16)

3 3111.74 12.18 8.60 2.58

(16) (08) (16) (03)

4 3653.16 11.20 7.99 2.50

(01) (18) (22) (04)

5 3004.90 11.10 7.71 2.50

(03) (20) (01) (22)

for FLMY  (1153.95  kg to 2560.29 kg) in Sahiwal cattle

was also reported Singh and Singh [7].

Product moment correlations

The product moment correlations among sires esti-

mated breeding values for the first lactation produc-

tion efficiency traits are presented in Table 2. The

product moment correlations among various traits

were high and significant. The highest product mo-

ment correlation was obtained between MCI and MSC

(Table 2). On the other hand, the lowest product mo-

ment correlation was obtained between FLMY and

MY/FLL (Table 2). High product moment correlations

among all the production efficiency traits in except

for MSC with it all the traits had negative and non-

significant product-moment correlations in Murrah

buffaloes [3].

Rank correlations

Sires were ranked on the basis of their breeding val-

ues estimated by BLUP procedure. The value of  rank

correlations among these traits ranged from 0.61 to

0.89. The highest rank correlation was obtained be-

tween MCI and MSC, whereas, the lowest rank corre-

lation was obtained between FLMY and MY/FLL

(Table 2). The rank correlations for all the traits under

present study were positive and highly significant (p

< 0.01). FLMY had highly significant rank correla-

tions with other traits that indicate that the sire that

was good for FLMY was also good for other traits.

The site evaluation is generally aimed to select

first few top ranking sires. The results presented in

Table 3 indicated that sire coding 04 and 08 were on

top five for every trait under study. Sire code 04 was

on first position for FLMY, MY/FLL, on second posi-

tion for MCI and on fourth position MSC. Sire code

08 was on first position for MCI and MSC, on second

position for FLMY and on third position MY/FLL.

So, 04 and 08 coded sires were the best and can be

used for future breeding purpose.

Selection of sires on the basis of any first lacta-

tion production efficiency traits under study would

be a better choice as all the traits had the high prod-

uct moment as well as rank correlations with all the

traits included in the study. The high and significant

product moment and rank correlations suggest that

MCI can also be taken as a criterion for selecting

crossbred bulls for future breeding program as it in-

cludes both production and reproduction traits.
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