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~~ Index selection is commonly practised in 
egg type chicken to achieve simultaneous 
improvement in many traits. Liljedhal et al. 
(1979) proposed multisource selection index 
for simultaneous improvement of egg num-
ber and egg weight. The superiority of mul-
tisourceselection indices over single source 
selection indices have been reported in the 
literature (Mohapatra et al., 1983; Das et al., 
1985; Ayyagari et al., 198S). In this context, 
an attempt was made to assess the superior-
ity ofmultisource selection indices over single 
source selection indices and their utility in 
breeding egg type chicken. 

,~ Materials and methods 

The data on 1937 pullets produced from 
48 sires and 384 dams of ̀ M' strain of White 
Leghorn maintained at Central Poultry Breed-
ing Farrr~, Hessarghatta, Bangalore, during 
1993-94, were compiled and utilised for the 
present study. The parameters used were 
age at first egg (AFE), part-term egg 
production (PEP) up to 40 weeks, pullet body 
weight (PBW) at 20 weeks, mature body 
weight (MBW) at 40 weeks and egg weight 
(EW) between 31-32 weeks of age. 

,~ The data corrected for significant hatch 
effects as per Harvey (1975) were utilised 
to compute variances and covariances as per 
Becker (1967). The sources of information 
used to develop multisource selection 
indices were on individual, halfsibs and 

fullsibs. The variances and covariances 
for multisource selection indices were 
derived as per Liljedhal et al. (1979). The 
relative economic values for primary traits 
(PEP and MBW) were determined by direct 
farm and market price analysis while, those 
of secondary traits (AFE, PBW and EW) by 
regression method. 

The index coefficients to construct single 
source indices involving `n' traits were 
obtained by solving the equation. 

Pb = Ga such that b = P-'Ga 

Where, 

b = A Vector (nxl) of index coefficients, 

P = A Matrix (nxn) of phenotypic 
variances and covariances, 

P~' = Inverse of P Matrix, 

G = A Matrix (nxn) of genetic variances 
and covariances and 

a = A Vector (nxl) of relative economic 
values. 

In case of multisource selection indices 
(MSI) involving `n' traits and three sources 
of information, 

b = A Vector (3nxl) of index coefficients 
when each of the traits involved are 
supplemented with inform-ation from 
Sire Family (SF) and Dam Family 
(DF) averages in addition to their 
phenotypic information. 
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P = A Matrix (3nx3n) of variances and 
covariances for phenotypic values 
of `n' traits in each case, supple-
mented with information from Sire 
Family (SF) and Dam Family (DF) 
averages, 

G = A Matrix (3nx3n) of genetic 
variances and covariances between 
phenotypic value of the i`h trait (i =1, 
2, ...n) of the j~h source of information 
(j = I, SF, DF) and the additive 
genetic for the ith trait and 

a = A Vector (3nxl) of relative economic 
values. 

The index efficiency (rr~}, expected 
genetic gain in component traits, correlated 
genetic gains and aggregate economic gain 
{0H) were derived according to Cunningham 
(1969). The superiority of multisource 
selection index over single source selection 
index was estimated as per the following 
formula: 

rT~ (MSI) 

RE = rTt (SSI) 

Results and discussion 

Altogether 33 selection indices were con-
structed comprising of 16 single source and 

17 multisource indices. The single source 
indices included 10 three trait indices, five, 
four trait indices and one, five trait index. 
Corresponding to each of these a multisource 
index was developed. Further, the index MIt ~ 
was a five trait index wherein only PEP was 
supplemented with half and full sib family 
information. 

The genetic gains (expected and corre-
lated), index efficiency (r.~.t}, relative effi-
ciency (RE) and aggregate economic gain 
(O H) for three trait indices is presented. . in 

Table 1 while for four and five trait indices in 
Table 2. The present study revealed improve-
ment in the efficiency of single source 
indices when supplemented with additional 
sources of information based on the rTt val-
ues. This is in conformity with the findings 
of Mohapatra et al. (1983), Ayyagari et al. 
{ 1985), and Das et al. (1985). The magni-
tude ofimprovement in the relative efficiency 
(RE) of multisource indices in this study were 
found to be higher than those reported by 
Ayyagari et al. (1984 and 1985) and Das 
et al. (1985). The possible reason could 
be the relatively lower efficiency observed 
in single source indices. Index MIS ~, in which 
only PEP was supplemented with additional 
source of information showed better 

Table 1. Variance-covariance matrix developed for M 93 generation 

Traits A.FE PEP PBW MBW EW 

AFE 84.8714 
6.3214 -79.8259 -60.5532 0.0598 0.5550 

PEP -5.7724 
376.9997 

9.3519 0.7278 -0.2715 -0.1243 

PBW -0.0422 0,0092 0.0226 

0.0016 0.0043 0.0621 

MBW 0.0024 -0.0107 0.0013 0.0205 
0.0016 0.0838 

EW 0.0302 -0.2854 0.0102 0.0188 6.5345 
0.7667 

Phenotypic covariances :above the diagonal 
Geneticco variances :below the diagonal 

Pl:enotypic variances upper diagonal 
Genetic variances lower diagonal 
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Table 2. Genetic gains (expected and correlated) and efficiency measures of 
three trait indices 

z~ ~ 

Indices APE PEP PWB MBW EW rT, RE DH 

I, (-0.0406) (-0.12) 6.56 9.72 0.31 34.37 -0.67 

MIi (-0.0204) (-0.16) 9.04 14.54 0.44 49.14 1.43 -1.32 

I Z 0.02 {-0.13) (5.94) 9.20 0.31 35.00 -2.85 

MIZ 0.03 (-0.16) (7.36) 10.78 0.39 50.56 1.44 -3.30 

I3 -O.bS 0.75 (3.31) -0.91 (-0.Ol} 21.81 1.08 

MI; -0.48 0.59 (6/73) -2.24 (-0.01} 21.89 1.04 1.40 

I~ -0.58 0.07 (5.47) (3.11) 0.13 23.24 0.27 

M IY -0.76 0.80 (4.96) (0.24) 0.03 42.52 1.83 0.85 

IS -0.30 0.48 0.66 (-0.38) (-0.01) 15.67 0.72 

MIS -0.78 1.01 3.14 (-0.60} (-0.02) 32.75 2.09 2.15 

I~ (0.27} 0.49 -1.08 -1.95 (0.14) 15.87 0.80 

M If (- I.12) 0.01 7.97 -1.65 (0.0003} 32.68 2.06 3.47 

I, (1.27) -2.13 (2.49} 9.17 0.29 15.86 -5.00 

MIS (-0.45) 0.66 (4.61) 7.96 0.21 30.44 1.92 -1.89 

Is 0/Ol (-0.11) 4.39 (7.36) 0.30 34.23 2.03 

MIS -0/07 (-0.06) 3.27 (16.08) 0.36 59.69 1.74 1.72 

I9 0.00 (0.00) 0.00 0.00 {0.00) 3.01 0.00 

MIS -0.02 (0.02) 0.83 -0.002 (-0.O1) 43/35 14.40 0.30 

I lo (0.66) -1.53 12.29 (14.79) 0.28 15.15 3.31 

MI30 (-0.52} 0.86 4.09 (7.75) 0.25 24.84 1.64 2.71 

~~ote: Values in thepare~rtheses indicate correlatedgeneticgains. 

efficiency than MI16 in which all traits were 
supplemented with additional sources of 
information. This finding reiterated the fact 
that supplementing additional sources 
of information only to lowly heritable traits is 
sufficient to improve index efficiency 
(Ayyagari et al., 1984 and 1985). 

The AFE declined in all indices except in 
I2, I3 and I12 when supplemented with half 
and full sib family informations. The improve-

ment in PEP was observed in all single source 
indices except in I3 and I6 when supplemented 
with additional sources of information. The 
PB W as well as MB W improved in maj ority 
of the indices when supplemented with 
additional sources of information. Higher 
genetic gains observed with multisource 
indices in comparison to single source indices 
may be attributable to the incorporation of 
half and full sib family information. 
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Table 3. Genetic gains (expected and correlated} and efficiency measures of four 
and five trait indices 

Indices APE PEP PWB MBW EW r.~,~ RE DH 

I ~ t (-0.22) 0.31 4.07 3.19 0.01 17.68 0.64 

MIl ~ (-0.51) 0.65 8.75 8.84 0.21 32.22 1.82 0.93 

I ra 0.02 (-.0.12) (6.06) 9.43 032 34.00 -0.73 

MI ~ 2 0.03 (-0. I3) 7.68 15.39 0.44 49.72 1.46 -2.12 

I ~ 3 -0.61 0.57 (6.22) 3.47 0.12 27.85 -0.49 

MI13 -0.90 0.90 (8.47) 6.17 0.19 39.42 1.42 -1.03 

I~4 -0.24 0.32 3.14 (4.49) 0.17 17.86 1.71 

MI ~~ -0.35 0.78 4.03 (3.74) 0.13 49.41 2.77 2.43 

I 15 -0.30 0.48 12.58 0.21 (-0.01) 15.53 4.93 

MI15 -0.77 1.00 2.17 -i.68 (-0.03) 32.91 2.I2 2.39 

I 16 -0.24 0.33 4.07 5.49 0.17 18.09 0.08 

MI ~ 6 -0.92 1.08 7.85 10.47 0.25 26.18 1.45 0.52 

I ~ ~ -0.49 0.76 3.17 3.25 0.10 28.19 1.56 0.89 

MI~~ Five trait index in which only PEP was supplemented with both halfsib and 
fullsibs informations 

Note: Yalues in the parentheses i~idreate correlated genetic gains. 

Aggregate economic gain (ofI) being the 
function of expected genetic gains in com-
ponent traits, reflect the amount ofgain/loss 
in income generating ability of the population 
per generation of index selection. The single 
source indices, which improved PEP, PBW 
and EW with moderate decline or minimum 
increase both in AFE and MBW yielded 
positive aggregate economic gain. Those 
indices with minimum gains for PEP, PBW 
and EW but relatively high and undesirable 
gains in AFE and MBW yielded negative 
aggregate economic gain. Aggregate eco-
nomicgain (a H} of similar nature have been 

reported by Singh et al. (1986) and Dey et 
al. (1988 and 1990). All the single source 
indices with positive aggregate economic gain 
improved further with additional sources 
of information except in I8, I go and I15. The 
single source indices with negative aggregate 
economic gain deteriorated further when 
supplemented with additional sources of 
information except in I~ 

Summary 

Single and multi source selection indices 
were developed in M-93 generation `M' 
strain of WLH using the traits AFE, PEP, 
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PBW, MBW and EW in different combina-
tions. The study revealed superiority of multi 
source selection indices in improving 
expected genetic gains of component traits 
and index efficiency {rTi). However, aggre-
gate economic gain (o H) did not improve in 
all the indices when supplemented with addi-
tional sources of information. Supplement-
ingadditional sources of information only to 
lowly heritable trait was more useful. 
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