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INTRODUCTION 
Among egg quality characteristics egg shell has a direct effect on shell breakage, hatchability 
and contamination of hatcheries in commercial poultry operations whereas optimum egg 
weight is necessary for obtaining required levels of fertility, hatchability and chick quality 
which determine the profitability of the poultry enterprises. Attempts to improve egg quality 
by breeders through managemental manipulations have not met with much success. Keeping 
the above facts in view, the present investigation was undertaken to study the effects of egg 
quality characteristics on fertility and hatchability. 
 
MATERIALS AND METHODS 
The data for the present study were obtained from performance records of indigenous chickens 
collected in surrounding areas and maintained at university’s poultry research centre whereas 
White Leghorns and their slow and fast feathering crosses (25 % indigenous, 25 % WLH and 
50 % RIR) were being maintained as parents to produce autosexing chicks of “Labhkari” 
brand of layers and “Labhdayak” brand of broilers suitable for village poultry. The egg weight 
(40-week), shell  thickness and egg shell percentage were obtained between 39 to 40 weeks of 
age. The collected eggs were classified as large (56 – 60 g), medium (51 – 55 g) and small (45 
– 50g). All the eggs were candled on 7th day for fertility test and again on 18 th day to remove 
dead embroys. Data on hatchability were collected on 22 nd day of incubation and analysed as 
per Snedecor and Cochran (1967). 
 
RESULTS AND DISCUSSION 
The average egg weight (40 - wk) of indigenous chicken (50.6 ± 1.71 g), slow (52.4 ± 1.43 g) 
and fast (53.6 ± 1.26 g) feathering groups of indigeneous chickens was significantly lower than 
that of White Leghorns (56.4 ± 1.52 g). However, the difference in egg weight was non-
significant between slow and fast feathering groups of indigeneous chickens (table 1). 
Indigenous chickens and both groups of slow and fast feathering indigeneous chicken crosses 
were found to have more shell thickness (0.339 ± 0.01 ; 0.332 ± 0.01 ; 0.338 ± 0.01 mm) than 
White Leghorns (0.306 ± 0.01 mm). Eggs of indigenous chickens and slow and fast feathering 
birds of indigeneous chicken crosses were also found to have higher egg shell percentage 
(11.22 ± 0.03 ; 11.16 ± 0.03 ; 11.20 ± 0.03) than those of White Leghorns (10.68 ± 0.04). 
Khatkar et al. (2000) observed lower egg shell percentage and egg weight in egg type 
chickens. The fertility and hatchability of indigenous chickens, fast feathering crosses and 
White Leghorns were found to be significantly higher than the slow feathering crosses. The 
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study suggests that indigenous chickens have better egg shell quality in terms of both egg shell 
thickness as well as egg shell weight. The elite birds of the stock can be utilized to improve 
egg shell quality of industrial chicken through appropriate gene transfer. 
 
Table 1. Means of egg quality traits in Indigenous chickens and their crosses 
 

Traits Indigenous (Local) 
Chicken (I) 

IxWLHxRIR 
(Slow feathering) 

IxWLHxRIR 
(Fast feathering) 

WLH 

40-wk egg wt. (g) 50.6a  + 1.71 52.4a c + 1.43 53.6bc + 1.26 56.4b + 1.52 
Shell thickness 

(m.m.) 
0.339a +  0.01 0.332a + 0.01 0.338a + 0.01 0.306b + 0.01 

Egg shell (%) 11.22a + 0.03 11.16a + 0.03 11.20a + 0.03 10.68b + 0.04 
Fertility (%) 87.93a + 0.16 74.39b + 0.14 88.23a + 0.13 90.03a + 0.16 

Hatchability (%) 
(FES) 

78.36a + 0.20 63.97b + 0.19 79.68a + 0.18 81.57a + 0.19 

Means bearing the same superscripts within a row are not significantly different. 
 
It was also found that the smaller eggs of indigenous chickens and the medium sized eggs of 
WLH yielded significantly higher fertility and hatchability (table 2 ). Similar effects of breed 
and egg size were also obtained by Gurung and Taylor (1982) and Wilson (1990) and Ahmad 
et al. (2000) whereas Constantini and Pavella (1982) observed non-significant effect of egg 
size on hatchability. Increase in egg weight above the optimum level was found to significantly 
decrease hatchability in two strains of WLH by Brah et al. (1999) and Nordskog and Hassan 
(1971). Kalita (1994) observed that hatchability rate was highest in medium sized eggs 
followed by small and large eggs in WLH and Rhode Island Red (RIR) breeds. The study 
suggests that there exists an optimum egg size for every stock/breed/strain for attaining the 
maximum levels of fertility and hatchability. Sub-optimum or larger than optimum egg size 
tend to hatch poorly with poor chick quality partly due to less moisture loss during incubation 
of large eggs as they have less shell area per unit weight than small eggs (North, 1972). 
Learner and Gunns (1952) observed that in large egg-size strains, the egg size giving optimum 
hatchability is usually below the population mean. They interpreted this as genetic homeostasis 
resulting from artificial selection for egg size being opposed by natural selection. 
 
CONCLUSION 
It may be concluded from the present study that in order to maximize hatchery profitability, 
through higher hatchability, optimum egg weights for every stock need to be estimated which 
were in the range of 45-50 and 50-55 g in indigenous chicken and WLH, respectively. It was 
also revealed that indigenous chicken eggs are better suited for longer storage periods under 
village conditions. 
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Table 2. Effect of egg weight on hatchability in indigenous and WLH chickens 
 

Egg weight (g) Hatchability (%) Overall hatchability (%) 
45-50 86.7a (80.1bc)   
51-55 79.3bc (87.6a) 81.5a (83.4a) 
56-60 78.4bc (82.8ab)   
45-50 83.5ac (73.3c)   
51-55 75.9b (80.2b) 78.4a (76.1b) 
56-60 75.7b (75.4bc)   

Figures in the parenthesis are the values for WLH breed. 
Means bearing the same superscripts within a column are not significantly different. 
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