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. - -· ABSTRACT 
Relative efficiency of the sire evaluation procedures based on minimum standard error of 

procedures indicated that both BLUP and MCC methods were more appropriate and efficient in 
estimating the breeding values of sires compared to SDA and CC. The accuracy and efficiency of 
BLUP and MCC procedures was probably due to their ability to remove the inherent biases in the 
data which are likely to arise from sampling sire progeny, progeny per sire effect of geographical 
location, period and season. In general, BLUP procedure was found to be the best in its application 
due to its consistency and unbiasedness in ranking of sires in comparison to other procedures. The 
present findings strongly recommend the use of BLUP procedure for evaluating sires under field and 
farm conditions, since the BLUP procedure had an advantage over MCC, especially in the absence of 
data on contemporary daughters. 
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Milk and milk products constitute an important 
part of human diet in almost all parts of the 

world, especially in the vegetarian dominated 
countries like India. The ever-growing human 
population and the increasing purchasing power 
have caused greater demand for dairy products. 

Cunningham (1976) suggested that the 
improvement in milk production should become 
the central part of the drive for food security and 
economic growth throughout the developing 
countries including India. With the introduction of 
artificial insemination in combination with frozen 
semen technology, it has been reported that more 
than 75 per cent of the genetic improvement in milk 
production can be brought out from selection of 
bulls (van Vleck, 1990). Therefore an accurate 
evaluation of bulls is considered as vital in any 
dairy cattle programme. 

The most commonly practiced methods of sire 
evaluation in India are Simple Daughter's Average, 
Contemporary Comparison and Best Linear 
Unbiased Prediction based on sire models. Further, 
in most bases, the breeding value of sires has been 
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estimated using single trait model and in sorr Estim 
cases sire indices incorporating more than one tra . 
have been used. However: now-a-days, ther: is t51~~ 

constant thrust to get sue evaluated usmg C · 
multiple trait and animal model depending up Conte 
the goal of breeding programmes (Lin and Le L_onte 

D d b . meai 1986, ucrocque an Bes es, 1993) m order R 1 . 
improve more than one trait at a time. An effici t e ati, 
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sires. si::iectacula~ adva~ces ha~e been ac_~eved and t'. 
evaluating the sires with maximum efficiency d t, 
most of the countries advanced in dairy producb ays, 4 

Although efficient methods of sire evalua respect 
. . error 0 have been developed m other countries, they u d · 

not be appropriate for direct adoption to the In rn n ~r < 
conditions. Further, very little efforts have Ee od 
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made to assess the efficiency of recent • n th 
evaluation procedures. Therefore, this study le od 
contemplated to compare the relative efficien 1 
various methods of sire evaluation procedures_ · f ge 
respect to production and reproduction tra1 st he 
purebred HF cattle. andarc 
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Sire evaluation in Holstein Friesian herd 63 -,TION Table 1: Standard Error of sire evaluation procedures. 

5ire evaluation Age at Fust Standard Lactation Inter-Calv mg 
Period (days) e3cedure Calving (days) Yield (kg) 

SDA 11.86 97.11 7.22 

cc 9.38 100.97 8.18 

MCC 95.94 7.21 

BLUP 9.70 

pedigreed Holstein Friesian cattle maintained at the 
Ashirvanam Farm, Kengeri, Bangalore were 
utilized for the investigation. Information on 
genetic groups, age at first calving, ages at First, 
Second and Third calvings and standard lactation 
yields during the period from 1978 to 1997 was 
compiled from pedigree for production and 
reproduction records. 

The data were adjusted for significant sources 
of non-genetic variation by using Harvey's Mixed 
Model Least Squares and Maximum Likelihood 
computer program (Harvey, 1990). Least squares 
constants and means were estimated by generating 
a set of normal equations and the standard error of 
least squares mean was estimated using Harvey 
Computer package (Harvey, 1990). The adjusted 
records were used for constructing sire indices. The 

in sorn d f d Estimate Merit o Sires (ESM) was compute 
1 one tra: using 4 different sire evaluation procedures, viz., 
there is 1. Simple Daughter's Average (SDA), 2. 

using Contemporary Comparison (CC), 3. Modified 
.ing up Contemporary Comparison (MCC) and 4. Best 
and Les Linear Unbiased Prediction (BLUP) methods. 
order I ff . Relative efficiency of indices was measured in 

n e 1C1e terms of Standard Error of indices. The standard 
ays nee f . error o an mdex was calculated as the square root 
nfluen~~ of variance of the index. The variance of index was 

to calculated as per standard procedure (Snedechor 
,n-gene and Cochran, 1967). 
Lluation 
:hieved The mean values of AFC, Inter Calving Period 

f. . and Standard Lactation Yield were 902.38 ± 4.40 
1e1ency d 

d ti ays, 438.38 ± 3.00 days and 3271.69 ± 21.70 kg, 
,ro uc · I Th I · · S d d 

1 ti respective y. e resu ts pertammg to tan ar 
eva ua f d · th 11 th · th error o proce ures w1 respect to a e traits 
'th er d under consideration is presented in Table 1. The 
'h e n method that is accomplished with least standard 

avet 5- Error is considered as the best and most efficient 
~cen m th d f · · d · study 1 e o o sire m exmg: 

fficienC) 1 . . 
d S " • Age at First Calvmg: , ure " · 

- traW The CC procedure was found to have least 
on standard error and therefore, it was considered as 
t bred a lllost accurate, followed by BLUP, as determined 

by SE of indexes. It could be concluded that CC 

82.94 6.72 

and BLUP would be preferred over SDA for 
evaluation of HF sires on the basis of AFC. The 
highest standard error obtained in SDA procedure 
of sire evaluation reveals its poor reliability and 
lack of precision in evaluation of sires on the basis 
of AFC. 

2. Standard Lactation Yield: 
Perusal of the standard errors revealed that 

BLUP was the most efficient followed by MCC with 
least standard error in evaluating sires. These 
observations are in close unison with the 
conclusions drawn from earlier studies (Deb, 1974 
and Powell et al., 1977). 

The SE of sire evaluations observed in the 
present investigation was generally more for SDA, 
which pointed out its poor predictability of sire 
merit based on SDA procedure. It could be 
concluded that under the conditions specific to the 
present data, BLUP would be a more accurate and 
efficient method for evaluating sires. Thus, it 
supported the conclusions of Everett (1974) and 
Crettenand (1975). 
3. Intercalving Period: 

The SE for sire evaluation procedure based on 
ICP in purebred HF sires revealed that the standard 
error was least for BLUP followed by MCC in 
comparison to CC and SDA. This clearly reflected 
the superiority of BLUP method over other 
methods in reducing ICP through sire selection. 
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