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Abstract 
A study of white leghorn strain maintained at the poultry farm of department of Animal Genetics and 

Breeding, LUVAS, Hisar, was conducted to investigate the possibility of prediction of the 40 week egg 

production from part egg production traits. The part egg production traits included for the prediction of 

40 wk egg production were egg production from 25 to 28 week of age (EPP1), 29 to 32 week of age 

(EPP2) and 33 to 36 week of age (EPP3). Multiple regressions analysis was used to predict the 40 week 

egg production from part egg production. Equation containingEPP1 and EPP2 explained 45% of variation 

in 40 wk egg production. When all the three traits EPP1, EPP2 and EPP3 were taken together in the 

prediction equation then equation explained 63% of variation in 40 wk egg production. So it may be 

concluded that the equation havingEPP1, EPP2 and EPP3 is best for production of 40 wk egg production. 
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Introduction 

In India, poultry is one of the fastest growing segments in agriculture sector. The poultry 

industry in India has become organized and is progressing towards modernization. The total 

egg production in India is about 88139 million and the per capita availability of 69 eggs per 

year (BAHS, 2016-17) against 180 eggs per year as recommended by ICMR.EGG production 

in poultry is a complex quantitative trait showing considerable variation over time within the 

production period of a hen. Annual egg production could be improved by selection based on 

part period egg production (Sharma and Chatterjee, 2006) [5].The rate of egg production is the 

most important trait in layers because it ultimately determines the number of eggs produced in 

a given period of time. In modern layers, during peak production the production rate almost 

reaches its maximal biological potential (i.e., 1 egg/hen per day). What differs among birds is 

how long they can maintain a high rate of lay and at what rate production decreases after the 

peak (Wolc et al., 2009) [9]. So, the part year record instead of total production derives it 

advantage as a selection criterion from the fact that loss in the accuracy of selection is more 

than compensated by reduction in generation interval.  
 

Source of data 

The relevant data for the present investigation were collected from synthetic White Leghorn 

population, maintained at the poultry farm of department of Animal Genetics and Breeding, 

LUVAS, Hisar. The data were collected over five generations (2012-13 to 2016-17). The birds 

have been maintained under uniform practices of feeding, housing and management during the 

period of data recording as far as possible. The following traits were taken for study i.e. Egg 

production during 25 to 28 weeks (EPP1), Egg production during 29 to 32 weeks (EPP2), Egg 

production during 33 to 36 weeks  (EPP3), Egg production during 37 to 40 weeks (EPP4). 

 

Statistical analysis  

Multiple Regression Analysis (MRA) as described by Draper and Smith (1987) [4] were used to 

predict breeding values of 40 weeks egg production from early part period egg production and 

other performance traits.  
 

Prediction equation was as follow: 

 

Ŷ= a + b1X1 + b2X2 +………..bpXp 
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Where, 
Ŷ=a variable which is to be predicted (dependent) 

â= a constant (intercept) 

bi = partial regression of Y on ith X traits 

Xi = independent variables 

 

The coefficient of determination was calculated on the basis 

of following formula 

 

 
 

Results and Discussion 

Prediction of 40 weeks egg production was done based on 

part egg production traits. A total of 11 equations were 

developed in different combinations of various part egg 

production traits. Predicted equations with their coefficient of 

determination (R2) values are presented in Table. Equation 

containing EPP1, EPP2 and EPP3 accounted for maximum 

(63%) variation in 40 weeks egg production. These results 

revealed that the equation combining EPP1, EPP2 and EPP3 

which explained 63% of variation in EP40 was found the best 

for prediction of EP40. 

 

Table 1: Prediction of 40 weeks egg production on the basis of part 

egg production 
 

Sr. No. Predicted equations R2 (%) 

1 Ŷ = 52.10+1.79 EPP1 35 

2 Ŷ =  9.07+3.55 EPP2 16 

3 Ŷ = 6.41+3.97 EPP3 30 

4 Ŷ = 31.13 +2.95 EPP4 33 

5 Ŷ = -2.7+1.63 EPP1+2.75EPP2 45 

6 Ŷ = -9.57 +1.57 EPP 1+3.39EPP3 57 

7 Ŷ = -40.65 +2.67 EPP2 +3.52EPP3 40 

8 Ŷ = -28.41 +3.02 EPP2 +2.76EPP4 45 

9 Ŷ = 10.81 +1.57EPP1 +2.56EPP4 60 

10 Ŷ = -12.01+2.88 EPP3 +2.24EPP4 48 

11 Ŷ = -44.90 +1.47EPP1+2.06EPP2 +3.08 EPP3 63 

  

Kumar et al., (1997) calculated the R2 values for annual egg 

production up to 64 wk of age based on EN40, EN44, EN48, 

EN52, body weight at 16 wk of age and AFE in various 

combination, the maximum R2 value come out to be 87.1 

percent, which is in close proximity with present finding. 

Similarly, Sakunthala Devi (2002) observed the values of the 

coefficient of determination, R2 for the regression equations 

predicting EP64 from the combination of respective part 

records and AFE were as 35.03, 49.27, 55.19, 62.48 and 77.96 

percent, respectively. These values are also in accordance 

with present findings. Abraham (2006) [1] adopted step wise 

regression analysis and developed prediction equation to 

estimate part term egg production up to 40 and 52 week of 

age from various segments of egg production, age and body 

weight at sexual maturity. The R2 values of these equations 

were 82.5 percent, 92.9 percent, 70.2 percent and 79.4 

percent, respectively. 

Samari et al., (2008) also observed that total egg production 

could be calculated from prediction equation based on second 

and third month egg production in stock of White Leghorn 

Hens in Iraq, showing conformity with present findings. 

The regression equation formed by Kapishwar (2017) [7] 

based on the optimum body weight and age at first egg of the 

pullets for maximum egg production. He found that when 

pullets attain body weight of 1900±50 g at 20 weeks of age 

these produce more eggs. 

The primary objective of this study is to find prediction 

equations for 40 wk egg production that depends on partial or 

cumulative egg production as early selection criteria. The 

generation interval resulting from selection on partial or 

cumulative records would be decreased and genetic gain 

measured against time would be improved, but this is not the 

only way to maximize egg production because genetic gain 

could be increased also as heritability and selection 

deferential increased. Results indicated that prediction 

equation based on EP36 alone or in combination with EPP4 is 

the best for prediction of 40 week egg production. 
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