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Ab stract

The per for mance re cords of 579 cross bred daugh ters of 36 sires main tained at Di rec tor ate of Live stock Farms of GADVASU,
Ludhiana were used to eval u ate the sires for first lac ta tion and milk con stit u ent traits. The first lac ta tion traits viz. age at first
calv ing (AFC), weight at first calv ing (WFC), first dry pe riod (FDP), first ser vice pe riod (FSP), first lac ta tion 305 days milk yield
(FL305MY), first calv ing in ter val (FCI), peak yield (PY), days to at tain peak yield (DPY) and milk con stit u ent traits viz., fat
per cent, SNF per cent, fat yield (FY), SNF yield (SNFY), were con sid ered for the study. The Least squares and Best lin ear
un bi ased pre dic tion (BLUP) pro ce dure were used to ob tain the es ti mates of breed ing val ues. By LSM the es ti mated breed ing
val ues for AFC, WFC, FDP. FSP, FL305MY, FCI, PY, DPY, FP, SNF, fat yield, and SNF yield were ranged from 807.46 to
1161.75 days; 307.28 to 433.21 kg; 54.91 to 113.5 days; 103.56 to 273.63 days; 2076.61 to 4606.26 kg; 371.84 to 569.17 days;
11.85 to 21.76 kg; 34.29 to 74.85 days; 3.511 to 4.150 %; SNF per cent 7.605 to 8.754 %; 77.46 to 187.84 kg and 178.85 to
283.20 kg re spec tively. By BLUP method the es ti mated breed ing val ues for AFC, WFC, FDP. FSP, FL305MY, FCI, PY, DPY,
FP, SNF, fat yield, and SNF yield were ranged from 827.01 to 1116.29 days; 356.11 to 400.29 kg; 68.35 to 101.52 days; 124.24
to 241.76 days; 2709.97 to 3635.22 kg; 393.22 to 520.84 days; 14.74 to 19.24 kg; 46.95 to 65.81 days; 3.767 to 4.090 %; 7.932
to 8.311 %; 115.23 to 135.30 kg and 210.50 to 243.59 kg re spec tively. The es ti mated breed ing val ues (EBV’s) by both meth ods
showed large ge netic vari a tion be tween sires for first lac ta tion and milk con stit u ent traits. While, prod uct mo ment cor re la tions
among EBVs of sires for milk con stit u ent traits were me dium to very high. Rank cor re la tion es ti mates in di cated that top 4 to 5%
sires had sim i lar rank for first lac ta tion per for mance traits and milk con stit u ent traits. The re sults sug gested that to im prove milk
pro duc tiv ity and qual ity se lec tion of bulls should be done on the ba sis of daugh ter’s FL305MY per for mance along with WFC and 
milk con stit u ent traits.

Key words : Breeding value, first lactation yield, milk constituent traits, rank correlations, sire evaluation.

In tro duc tion

Con sid er ing the need for the large and the rapid in crease

in milk pro duc tion, crossbreeding of lo cal cat tle with ex otic

dairy breeds is there fore thought to be the only op tion.

Se lect ing the an i mals on the ba sis of over all breed ing

worth in stead for se lec tion for in di vid ual traits is de sir able.

The milk yield and milk con stit u ent are com plex bi o log i cal

pro cess in flu enced by ge netic as well as non-ge netic

fac tors in clud ing breed, level of ex otic in her i tance in

cross breds, sea son, par ity and level of milk pro duc tion (1).  

The crossbreeding among dairy cat tle has in creased in

re cent years which showed 22.8% in crease over last

cen sus (1997) where the cross bred cat tle pop u la tion was

20 mil lion. Crossbreeding re quires more ac cu rate mat ing

de ci sions than a tra di tional breed ing pro gram where herd

breed com po si tion con tin u ally changes. 

Sire selection continues to be the most important

genetic decision for a producer considering production

and quality traits. A great success from crossbreeding is

achieved by intense selection of outstanding bulls

followed by inter se mating. The milk production and milk

constituents both reflect the real economic worth of the

cow and are considered as a selection criterion for the

improvement of genetic potential of dairy animals. The

genetic evaluation of milk production traits in crossbred

cattle has been established and very few reports (2, 3) are 

available to incorporate the milk constituent traits in the

genetic evaluation of the crossbred cattle. 

The evaluation of sire has been of prime importance

from long past. The predictions of breeding values

constitute an integral part of most breeding programmes

for genetic improvement of sire for different productive

and reproductive traits. Traditionally, the breeding value

was estimated as the individual or progeny deviation from

contemporary performance within an environment (4).

The sire evaluation based on milk yield was most widely

used criteria. The other auxiliary traits like age at first

calving, first lactation period, first calving interval, etc. had

also been considered for evaluating a sire. With

advancement in computing power, many procedures

have been proposed for evaluating sires based on the

record of their progeny. Henderson’s (5) mixed model or

the Best Linear Unbiased Prediction (BLUP) procedure
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have become standard method in animal breeding and

are widely used in many developed countries for

evaluating the genetic merit of sires (5). Recently, there is

a constant thrust to get BLUP evaluating single and

multiple traits animal model, depending upon the goal of

breeding programme. 

Materials and Methods

The performance records of 579 crossbred daughters of

36 sires maintained at Directorate of Livestock Farms of

GADVASU, Ludhiana were used to evaluate the sires for

first lactation and milk constituent traits. The first lactation

traits viz., age at first calving (AFC), weight at first calving

(WFC), first dry period (FDP), first service period (FSP),

first lactation 305 days milk yield (FL305MY), first calving

interval (FCI), peak yield (PY), days to attain peak yield

(DPY) and milk constituent traits viz. fat percent, SNF

percent, fat yield (FY), SNF yield (SNFY), were

considered for the study. The Least squares and Best

linear unbiased prediction (BLUP) procedure were used to 

obtain the estimates of breeding values. Abnormal and

incomplete data were removed from the study. 

Estimation of sire’s breeding value for first lactation

performance and milk constituent traits : Breeding

values of sires for different economic traits was estimated

by least square and BLUP methods.  

Best linear unbiased prediction (BLUP) procedure :

(5) used the BLUP procedure to estimate the breeding

values of sires for different performance traits. The model

for BLUP was same as given above. In matrix notation the

model can be written as :

         Y = Xb + Za + c

Where, 

Y = n ́  1 vector of observations; n = number of records 

b = p ´ 1 fixed effects of model; p = number of levels for

   fixed effects 

a = q ´ 1 vector of random sire effects; q = number of

   levels for random effects

e = n ´ 1 vector of random residual effects

x = design matrix of order n ´ q, which relates records to

   fixed 

Z = design matrix of order n ´ q, which relates records to

   random animal effects 

     Var(m) = I s$ ,s2  Var(m) = I e$ ,s2 , Var(Y) = ZZ’ + R

The solution to b and U were obtained from mixed

model equation given below :  
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Where,

K = ratio of residual to sire components; sire and residual

variance components needed for BLUP were obtained

from the same data using Henderson method 3. The

estimated breeding value of the sire was calculated by the

following formula : 

Estimated breeding value = 2 G S Ki
$ $+   

$G = the sire group solution and  S Ki
$  = the sire solution 

within sire group 

Relationship between sire’s breeding values for

different economic traits : The product moment and

rank correlations among sire’s estimated breeding values

of different traits were calculated according to (6).
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Table-1: Sires of top five ranks by both methods. 

Trait

Ranks

 T1  T2  T3 T4 T5  T6 T7  T8 T9 T10 T11 T12

Least Squares

1. 23 18 22 16 13 16 24 31 7 2 13 26

3. 15 13 11 21 22 35 14 26 2 3 22 29

3. 19 23 18 35 4 21 6 24 3 11 4 30

4. 11 4 17 36 18 36 5 25 27 35 18 25

5. 4 35 5 17 23 3 19 9 11 36 23 31

Blup

1. 19 18 21 16 13 16 22 9 15 2 13 30

2. 15 35 5 21 22 32 5 28 27 36 27 26

3. 23 3 17 32 18 21 23 25 3 35 6 33

4. 11 14 31 36 5 35 7 17 7 3 5 13

5. 4 26 8 35 4 36 27 30 11 17 18 35

T1 = Age at first calving, T2 = Weight at first calving, T3 = First dry period, T4 = First service period, T5 = Milk yield, T6 = Calving interval,
T7 = Peak yield. T8 = Days to peak yield, T9 = Fat %age, T10 = SNF %age, T11 = Fat yield and T12 = SNF Yield. 
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Results and Discussion

The breeding values of sires for first lactation performance 

and milk constituent traits were estimated by two methods

(i) Best Linear Unbiased Prediction (BLUP) procedure

described by (5) and (ii) Least Squares method described

by (7). The estimated breeding values top 10 sires (EBV’s) 

for lactation performance and milk constituent traits are

presented in Table-1. 

The estimated breeding values of sires by BLUP and 

least squares method showed large genetic variation

between sires for first lactation performance and milk

constituent traits. By Least Squares method the estimated 

breeding values (EBV’s) for age at first calving ranged

from 807 to 1161 days; for weight at first calving 307.28 to

433.21 kg, for first dry period 54.91 to 115.62 days, for

first service period 103 to 273 days, for first lactation milk

yield (305 days) 2076.61 to 4606.26 kg, for first calving

intervals 371 to 569 days, for peak yield 11.85 to 21.76 kg

and for days to attend peak yield 74 to 34 days. By BLUP

method the estimated breeding values for sires (EBV’s)

for age at first calving ranged from 827 to 1116 days; for

weight at first calving 356.11 to 400.29 kg, for first dry

period 68 to 101 days, for first service period 124 to 241

days, for first lactation milk yield (305 days) 2709.97 to

3635.22 kg, for first calving intervals 393 to 520 days, for

peak yield 14.74 to 19.24 kg and for days to attend peak

yield 46 to 65 days.  The result showed large genetic

variation for first lactation performance traits by least

squares than BLUP which is close agreement with the

report of (8,9). However, it is reported that large genetic

differences between the breeding values of sires for first

lactation traits using by BLUP method (10).

Both the methods also showed large variation

between the estimated breeding values of sires for milk

constituent traits. By least squares method the estimated

breeding values ranged from 3.51 to 4.15% for fat

percent, 7.60 to 8.75 % for SNF, 77.46 to 187.84kg for fat

yield and 178.85 to 283.20kg SNF yield.  By BLUP

method the estimated breeding values ranged from 3.76

to 4.09% for fat percent, 7.93 to 8.31 % for SNF, 115.23 to 

135.30kg for fat yield and 210.50 to 243.59kg SNF yield

which also reported large genetic variation between sires

for milk constituent traits. In general, EBV’s of sires did not 

showed any systematic trend for first lactation

performance traits as well as for milk constituent traits

with both methods.

In the present investigation the estimated breeding

values for sires estimated by Least Squares and BLUP

method showed large difference between the EBV’s for

first lactation performance and milk constituent traits

revealed more variation in this herd. This might be due to

the fact that this herd has been maintained as close herd

and animals with low production might have not culled

from the herd.

The EBV’s of sires estimated for first lactation

performance and milk constituent traits BLUP and Least

Squares method revealed that EBV’s estimated by BLUP

method showed small genetic variation in comparison to

least squares method. Because of its desirable

properties, the BLUP method was considered to be more

appropriate than that of least squares method. (8,9,11)

ranked Sahiwal and Holstein-Friesian sires using LS and

BLUP method and reported that BLUP method was the

best method. (12) also evaluated Sahiwal sires using D,

LS and BLUP methods and reported that the LS and

BLUP methods were the most accurate methods, but LS

to be more accurate than BLUP when variance is not

known. (12) evaluated sires using LS and BLUP methods

and reported that LS was more accurate. (13) also

evaluated Sahiwal sires using D, LS and BLUP methods

and reported that D method was equally good when

compared with LS and BLUP methods.

Relationship between sires breeding values for

different first lactation performance and milk

constituent traits : The product moment correlations

among the EBV’s of sires for first lactation performance

traits by BLUP and Least Squares methods were ranged

from very low to moderate (Table-2). While, product

moment correlations among estimated breeding values of

sires for milk constituent traits were found to be medium to

very high (Table-3). The moderate product moment

correlation between first lactation milk yield and milk

constituent traits suggested that first lactation milk yield

can be taken as a selection criterion for genetic

improvement of milk constituent traits. The rank

correlation between estimates of breeding values of sires

(by both BLUP and LS methods) based on first lactation

traits and milk constituent traits performance traits were

less than one. This indicated that sire ranking would

change from first lactation performance traits to milk

constituent traits. However same trend was depicted by

(8) for first lactation and life time traits in crossbred cattle.

The product moment correlations between the sire’s

EBV’s and rank correlations between sire’s ranks

obtained on the basis of different traits were positive and

significant for all the major traits except few. On the basis

of this study, it can be concluded that all the sires would

not rank same for first lactation performance and milk

constituent traits. However, the ranks of sires for different

traits revealed that 4-5% of top sires (Table-1) had

comparatively less variability with respect to their ranks

for first lactation performance traits and milk constituent

traits. These suggested that to improve milk productivity



and milk quality major culling of bulls should be done on

the basis of their daughter’s first lactation milk yield,

weight at first calving and milk constituent traits.
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