
Kerala Journal of Veterinary Science, Vol. 19, No. l , June i 988, P. 111-1 14 

STl1DY ON SELEC~I~3N INDEX I:OR OOATS~ 

T. P. Rema, K. 1. Sunny and U. Rlarayanikutty 

College of Veterinary and Animal Sciences, Mannuthy 

(Received: May 16, 1988) 

ri

One of the important aspects of animal breeding is selection. 
Individual selection is the simplest form. But the economic value of an 
individual depends upon several economically important characters. 
So consideration of more than one character at the time of selection is 
very necessary. Simultaneous selection for several characters when all 
the characters considered are not equally important 's most efficiently 
accomplished by selection index. The selection index theory was first 
applied by Smith (1936) for selecting varieties of wheat. He used 
fisher's concept of discriminant function. Hazel (1943) applied selection 
index method to animal breeding for the first time on the basis of path 
co-efficient approach. Ahmed (1961) and Acharya (1966) constructed 
selection indices for Haryana cattle. Singh, Acharya and Biswas (1970) 
constructed an index for goat comprising age at first Kidding and first 
lactation yield. Singh and Acharya (1980) constructed selection indices 
for beetal goats located at Hissar, Haryana. Several other workers 
developed selection indices for various combinations of traits in poultry 
also. 

Materials and Me~hods' 

ThQ present study was undertaken to construct selection indices 
for Goats by considering the important traits, viz. birth weight (kg)at first 
kidding (days), body weight at first kidding (Kg) and first lactation milk 
yield in 1 2t1 days of lactation (Kg) according to Smith's discriminant 
function. The data for this study were collected from 71 Malabari, 95 
Sannen x Malabari (SM), 143 Alpine x Malabari_(.AM) and 64 AM x AM 
(F2 A) breeds of goat maintained in the farm of A. ! . C. R. P. on Goats 

for milk at Kerala Agricultural Universiey, Mannuthy. The data spread 

over 11 years from 1974 to 1984. Sires witf~ at least 3 progenies were 

only considered. 

'" Sasad on the thesis accepted by the Kerala ~lgriculturai University for the 
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Heritability coefficientforthe four characters were estimated using 
half—sib analysis for each breed. Relative economic values were calcu-
lated according to the method of Daya Singh et al. (1968} taking into 
consideration the cost of production of each trait. 

4 
The net merit of an individual was defined by H ~ — ar Gi, where 

i=1 

a;, the relative economic weight given to the trait i, G;, the genotypic 
value. Since G;'s are unknown, H cannot be used as a criterion of 
selection. Hence selection has to be based on some phenotypic values 
of the characters. Thus the index based on phenotypic characters was 

4 
given by I -- ~ b; P; where b;'s are unknown coefficients to be deter-

i I 

mined in such a manner that tf~e correlation r,., r, betwoen Hand I is 
maximum. For this the following simultaneous normal equation for the 
four traits were set up as 

4 4 

~ b; Ps; _= ~ a, Gs; =A; 
i—. I i=1 

ie. Pb== Ga 
Hence b = P -1 Ga 
Where P= (P,;} is the phenotypic variance co-variance matrix. 
G = (G;; ) is the genotypic variance co-variance matrix. 
b =column vector of regression coefficients. 
a = column vector of eco:omic values. 

The dis;,riminant function or the selection index was then given by 
I = b, X, + b~ X 2 -{- b~ X g + b~ X 4 :Nhe~e b„ bz. bs. by are the weighing 
coefficients determined from the normal equations and X,, Y.2, X3, X q are 
the four characters. 

The expected genetic advance at 5% intensity of selection was 
calculated using the formula 

— -4 --

Z,iq ~ ~ b; A; where q is the intensity of selection and 
~i=1 

Z is the ordinate of the unit norrt'r~l distribution corresponding to the 
point of selection. 

The expected genetic advance due to straight selection was 
obtained by putting b; = a; using the formula 

Z;'q ~ ~ a; A; G;;~ ~~ ~ ~ a i a; P;; for the same intensity of 
i 1 ~ "V i 1 

selection. 
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The percent gain in efficiency in the expected genetic advance due 
to selection index over that due to straight selection was calculated using 
the formula, 

Expected genetic advance due to selection index 
- - - - - — I ~ X 100 
Expected genetic advance due to straight selection 

Results and Discussion 

The relative economic value for the trait age at first kidding was 
found to be negative while for all the other traits it was positive. To 
make the calculation easy and meaningful, a constant value of -1- 17 had 
been added to each of them. The correct economic values in rupees 
obtained for the four traits were as follows: 

Birth weight (X,) 29.96 
Age at first kidding (X2 ) 0.67 
Weight at first kidding (X3) 20.83 
First lactation milk yield (X4 ) 18.00 

The selection index constructed and the expected genetic advance 
calculated for tl~e four breeds are given below. 

Percent 
Breed Selection index gain in 

efficiency 

Malabari ~-554.6106 X, — 4.3909 X Z -}- 935.7179 X; 112.51 
- 93.2678 X~ 

SM 821.6769 X 1 — 2.9747 XZ -{- 75.7503 X3 146.23 
-- 2.9935 X 4

AM —101.0579 X, -i- 0.6199 X 2 -{- 15,3065 Xg 132.36 
- 1.5552 X., 

F2A 238.6308 Xi -}- 2.3150 X., -;- 40.4416 Y.3 28.76 
-}- 3.9022 X,, 

The above study revealed that selection based on an index was 
more efficient than straight selection, when the characters having unequal 
variances and heritabilities were considered simultaneously. Thus the 
result obtained in this case was found to be in perfect agreement with 
those of Hazel and Lush (1942), Panse (1946) and Young (1961). 

Summary 

Selection indices considering the characters birth weight, age at 
first kidding, body weight at first kidding and first lactation milk yield were 
constructed for the four breeds of goats maintained in A. I. C. R. P. on 
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Goats for milk at Kerala Agricultural University, Mannuthy. "The economic 
values were calculated on the basis of cost of production of each trait. 
The percent gain in efficiency due to selection index ;over that due to 
straight selection was calculated for each breed. The study revealed that 
selection based on an index was more efficient than straight selection. 
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