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S U M M A R Y

Data were collected on 448 pullets belonging to 24 sires 
of WLH strain to determine the Performance Efficiencylndex at 
different stages of part production viz 28 wk, 32 wk, 36 wk and 
40 wk of age. The PEI at 32 wk was observed to be higher (27.45 
+ 0.30). The estimate of heritability was found to be low (0.065 
+ 0.025). However, the genetic & phenotypic correlations of PEI 
at 32 wk with different economic traits at 32 wk and 40 wk showed 
desirable trend. PEI at 32 wk showed negative association with 
age at 1st egg (AFE), Feed efficiency traits (FC/KE, FC/DE) both 
at 32 wk and 40 wk of age. The Performance Efficiency Index show
ed a highly positive genetic correlation with body weight (BW),egg 
weight (EW), egg number (EN) and egg mass both at 32 wk and 40 wk 
of age. Result indicated the usefulness of Performance Efficiency 
Index at 32 wk as selection criterion for simultaneous improvement 
in egg number and egg weight in flocks where genetic variance may 
be greater.

INTRODUCTION

Part record egg production as a selection criterion to 
improve part as well as annual production has become common pra
ctice in present poultry breeding programmes. But different 
results indicated that there has been a consistant decline.in egg 
weight though selection was effective to bring about improvement 
in egg number (Nordskog et al, 1967; Kinney et al, 1970; Ayyagari 
et a l , 1983; Mohapatra et al, 1983 and Mohapatra et al,1985). In 
order to overcome this difficulty, Morgan and Carlson (1968) pro
posed an index as a measure of overall efficiency by incorporating 
different economic traits viz, body weight, egg number, egg weight 
and feed consumption and termed it Performance Efficiency Index 
(PEI). However, information on genetic aspects based on systema
tic studies of this Index is scarce (Shukla, et air 1984). Hence 
an attempt has been made in this study to investigate the genetic 
aspects of Performance Efficiency Index as a selection criterion 
for replacement pullets.
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MATERIALS & METHODS

The studies included 448 pullets of 24 sires of 'M' strain 
of White Leghorn flock maintained at the Central Poultry Research 
Station, Gujarat Agricultural University, Anand. The chicks were 
obtained from Intensive Poultry Development Project, Ahmedabad in 
two hatches, 7 days apart, during the month of February, 1983.
The pullets were reared in individual cages and were maintained 
under normal feeding and management practices. Regular medication 
and vaccinatiion schedule was maintained. The data were collect
ed on different economic traits viz, age at 1st egg (AFEi, egg 
weight (EW), egg production (converted to percentage of product
ion) and feed intake upto 40 week of age. The PEI were calcula
ted at different interval, viz. 28, 32, 36 and 40 wks as per the 
following formula.

P E I  =  K (EW) P
F

where,K 
EW 
BW 

P 
F

28 EW/BW 
Egg weight (g)
Body weight (g) 
Percentage of production 
Feed consumption (g)/day

(A slight modification to that of Morgan and Carlson (1968) for
mula for PEI was made. Instead of taking K value as 30 E W / B W , it 
was taken as K = 28 EW/BW. Since production records were main
tained on 4 weekly basis).

The hatch effects were found to be non significant. Hence, data 
were pooled over two hatches for further statistical analysis. 
Estimates of heritability and genetic and phenotypic correlations 
were obtained using sire component of variance and co-variances 
as suggested by Becker (1975).

RESULTS & DISCUSSION

Mean along with their S.E. and C.V.% for all the traits 
at different stages of production are given in Table-1. From 
the table it could be seen that the average of egg production 
upto 40 week was 82.29 + 0.36, with egg weight ranging from 
40.16 + 0.15 to 46.74 + 0.14. The average value of PEI at 32 wk 
was estimated to be highest (27.45 + 0.30) and there after, show
ing slightly declining trend as reported by Shukla et al (19 84) .

Tripathy et al (1977) , Singh et al (1978) and Narahari et al
(1983) reported higher performance efficiency index where as 
Singh & Hussain reported lower estimates of PEI.
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To know the significance of PEI at 32 week as selection 
criteria, the heritability was estimated and was found to very low 
(0.065 + 0.026). Present finding for PEI is lower than that repor
ted hy Shukla et al (1984). Not much information is available in 
the literature regarding the heritability of PEI.

Genetic and phenotypic correlation between P E I 32 and other 
economic characters at 32 wk and 40 wk have been presented in 
Table-2. The perusal of the table indicated that the P E I 32 was 
negatively correlated (-0.194 + 0.461) with age at 1st egg indicat
ing, selection on higher PEI would result in dicline of age at 
sexual maturity. Similarly negative genetic and phenotypic corre
lation between P E I 32 and feed efficiency traits (FC/KE, FC/DE) at 
32 week and 40 week were observed. The relationship between 
P E I 32 and egg number, egg weight and egg mass both at 32 and 40 wk 
was very favourable. At both the stages the egg number and egg 
weight were highly correlated genetically with PEIg^. This is 
suggestive of simultaneous improvement in these traits as a result 
of selection on the basis of P E I 32.

On the genetic scale correlation between P E I 33 with body 
weight and feed consumption both at 32 and 40 week of age was posi
tive but on the phenotypic scale it was negative indicating that 
management and feeding play some role on improvement of these 
traits.

CONCLUSION

The PEI value at 32 week of age was found to be highest, 
having desirable association of this trait with other economic 
traits. However, the estimates of heritability was low. Inspite 
of this, selection on PEI value at 32 wk may help to keep the 
population at a high level of productivity without further deter- 
rioration in egg production and egg,size and will also reduce 
generation interval by about 8 weeks, in the flocks where genetic 
variance may be larger.
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Table-1 : Mean, S.E, and C.V. % of different traits at different stages of part produ
ction.

Traits 28 wk 32 wk 36 wk 40 wk upto 
40 wk

No. of eggs (No.) Mean 17.75 21.15 19.62 20.16 82.29
S.E. +0.32 + 0.20 +0.23 +0.24 + 0.86
C.V.% 36.83 20.45 24.63 24.88 22.01

Egg weight (g) Mean
S.E.
C.V.%

40.16
+0.15
7.46

43.29
+0.13
6.40

43.26
+0.17
8.47

46.74
+0.14
6.17

Feed consumption per bird/day(g) Mean 95.65 98.90 95.58 105.09 94.76
S.E. +0.35 +0.18 +0.27 + 0.21 + 0.26
C.V.% 7.34 3.96 5.97 4.29 5.47

Body weight (g) Mean
S.E.
C.V.%

1417.62
+ 20.66

9.46

1469.44
+6.83
9.88

1528.00 
+ 8.91 
12.36

1515.65 
+ 8.61 
11.29

Percentage egg production (%) Mean
S.E
C.H.%

62.73 
+ 1.10 
38.76

75.32
+0.72
10.46

70.37
+0.78
23.60

71.97
*0.85
24.86

Performance Efficiency Index(%) Mean
S.E.
C.V.%

21.30
+0.40
33.69

27.45
+0.30
23.56

25.41
+0.33
27.77

26.09
+0.23
18.98

“

Feed consumption/kg of egg 
(FC/KE) (kg)

Mean
S.E.
C.V.% “

4.02
+0.08
40.06

Feed consumption/dozen eggs 
(FC/DE) (kg)

Mean
S.E.
C.V.% ~

2.09
+0.04
40.13

Egg mass (g) Mean
S.E.
C.V.%

3568.32
+37.32
22.12



Table-2: Genetic and phenotypic 
with different economic 
age.

correlation 
traits at

of PEI at 32 wk 
32 and 40 wk of

P E I 32 with Genetic Phenotypic

Age at 1st egg -0.194 -0.84
+0.461 +0.047

32 wk body weight >  1 -0.288
+0.045

32 wk egg weight 0.776 0.372
+0.191 +0.049

32 wk egg production 0.393 0.373
+0.438 +0.045

32 wk egg mass 0.650 0.458
+0.297 +0.043

FC/day at 32 wk 0.643 -0.094
+0.470 +0.045

FC/KE at 32 wk -0.618 -0.502
+0.322 +0.042

FC/DE at 32 wk -0.328 -0.429
+0.462 +0.044

40 wk body weight >  1 -0.201
+0.047

40 wk egg weight >  1 0.136
+0.048

40 wk egg production 0.804 0.489
+0.207 +0.043

40 wk egg mass >  1 0.584
+0.039

FC/day at 40 wk 0.541 -0.110
+0.539 +0.048

FC/KE at 40 wk <1 - 1 -0.592
+0.039

FC/DE at 40 wk -0.822 -0.551
+0.209 +0.041
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