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Abstract  

This study was undertaken to evaluate the egg quality parameters of New Hampshire and Giriraja by 

maintaining four different flocks (lines) of New Hampshire viz. NH-Khajura, NH-Parwanipur, NH-

Khumaltar and NH-Pokhara and three different flocks (lines) of Giriraja viz. GR-Pakhribas, GR-Khumaltar 

and GR-Tarhara. The 40-60 weeks of hatchability, fertility, external and internal egg quality parameters 

were studied and recorded. A total of 200 birds (40 weeks of age) of each New Hampshire and Giriraja 

from each line were maintained on deep litter system. Results from this study indicated the significant 

effect of genotype and respective lines on fertility and hatchability of eggs. Significant (P<0.05) 

variation in fertility and no significant variation in hatchability for genotypes were found. However, in 

terms of fertility and hatchability, there were significant variations in different lines. In case of egg 

weight:  no significant (P<0.01) variation was obtained for genotype but lines comparison showed 

significant variation. Other external egg quality parameters like egg length, egg diameter, shape index, 

shell thickness were examined for evaluating the genotype and line effect. In all these external egg 

quality parameters, there were significant (P<0.01) effect of both genotype and lines of birds. For 

internal egg qualities, yolk weight (g), yolk index, albumen weight and albumen index were checked. 

Genotype had no significant (P<0.01) effect but lines had significant (P<0.01) effect on yolk weight. In 

case of yolk index, both genotype and lines of bird had no significant effect. For albumen weight and 

albumen index, genotype of birds had no significant (P<0.01) effect but lines of bird had significant 

(P<0.01) effect on both parameters. The study showed that the egg quality parameters of NH (Khajura) 

were better than that of GR. Among different lines New Hampshire (Khajura) showed better 

performance in terms of egg quality parameter. 
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Introduction 

Among the livestock, poultry are indispensable 

and important part of the agriculture enterprise 

which has become important choice for many 

Nepalese, especially in the rural areas. The total 

worth value from poultry business in 2015 was 

33.7 billion out of which 20.7 billion was occupied 

by meat and 9.1 billion from eggs respectively 

(CBS, 2015). In spite of the rural poultry framing 

being of small scale, it contributes 4.0% of the 

Agricultural GDP with an output of 10 billion 

rupees each year (FAO, 2014). According to 

Parajuli et al. (1998), 46 percent of the total bird 

population is of indigenous or local poultry 

scattered throughout the country, mostly in rural 

areas and the remaining 54 percent of the poultry 

population are reared by organized commercial 

poultry farms confined mostly to large peri-urban 

areas. There is a growing awareness of the 

nutritive value of poultry meat among the people. 

Therefore, poultry farming has been an important 

enterprise in both rural and urban areas of the 

country (Bhurtel and Shah, 2000). Demand for 

the chicken is increasing because of its low price 

and health importance. Nowadays 

commercialization of livestock industry 

particularly in Poultry marketing is an increasing 

trend. The formulated Agriculture Development 

strategy, 2015 encourages the farmer’s and the 

government towards the line of self-sufficient in 

terms of egg and meat production. However, 

there are many constraints to be addressed. For 

example, restricted use of the available genetic 

resources, encroachment by crop production, 

severely increasing inbreeding trend, shortage of 

labor etc. have negatively affected population of 

poultry in the hills and different regions of Nepal. 

Therefore, it has become important to identify 

the appropriate breed and genotypes of poultry 

that could be further used to improve its 

productivity using locally available feed resources 

and with the available low inputs. Therefore 

selection of suitable breed of available poultry 

birds by strengthening the management system, 
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characterization, better understanding at 

phenotypic and genotypic level are the immense 

needs. Therefore the study has been undertaken 

to explore the egg production traits of different 

lines of poultry breeds available at the 

government resource farms. 

Materials and Methods 

Experimental site 

The experiment was conducted in the Swine and 

Avian research Program, Lalitpur, Nepal.  

Management of birds  

A total of 200 birds (40 weeks to 60 weeks of 

age) of each New Hampshire and Giriraja from 

each line were managed on deep litter system 

from July to October for 20 weeks. Four different 

flocks (lines) of New Hampshire viz. NH-Khajura, 

NH-Parwanipur, NH-Khumaltar and NH-Pokhara 

and three different flocks (lines) of Giriraja viz. 

GR-Pakhribas, GR-Khumaltar and GR-Tarhara 

were maintained for the experiment. 

Laboratory analyses 

The 40 to 60 weeks eggs were collected and 

studied for hatchability, fertility and external and 

internal egg parameters using the standard 

protocol. Fertility was taken as the percentage of 

eggs that were fertile out of the eggs set. 

Hatchability was taken as total number of chicks 

hatched. Egg, yolk and albumen weight was 

measured by using electronic balance. Egg width 

and length were measured using a vernier 

caliper. Shell thickness was measured using 

micrometer screw gauge. Yolk and albumen 

height was taken by using a tripod spheremeter. 

Yolk width was measured by using a ruler. Yolk 

index was measured as the ratio of yolk height to 

yolk diameter, multiplying with 100. Albumen 

width was measured using a ruler. Albumen index 

was measured as the ratio of Albumen height to 

albumen width, multiplying with 100. 

Statistical Analysis 

Data collected were subjected to one way 

analysis of variance, using the General Linear 

Models (GLM) employing appropriate software. 

Significant differences between mean values were 

compared at 5% and 1% significance level.  

The statistical model used was: 

Yijk = μ + ai + bj +eijk 

Where: 

Yijk = performance of the jth individual of the ith 

genotype and line, 

μ = general mean of the parameter, 

ai = fixed effect of the genotype i (i=1- 2), 

bj= fixed effect of theline(i=1- 7), 

eij = residual error. 

Results and Discussion 

Fertility  

The fertility data of two different genotypes of 

chicken (NH and GR) and their different lines are 

shown in Table 1. The results as shown in Table 1 

reveals that the fertility between the two different 

genotypes had significant difference (P< 0.01) 

with the value (95±0.26) and (94±0.39) in NH 

and GR breed respectively. Islam et al., (1947) 

reported that higher fertility has been recorded 

for light breed when compared with heavy breed 

which is as per the finding of this study as fertility 

of NH –breed is higher than that of GR. Sapp et 

al., (2004) revealed breeds, strains, family as 

well as individuals within a family differ with 

respect to fertility as there is differences between 

different lines and genotype in the study. 

Similarly, line comparison between the different 

breeds revealed significant difference (P<0.01). 

According to the tabular observation, among the 

four different lines of New Hampshire, the fertility 

of New- Hampshire- Khajura was greatest with 

(98±0.19), while New- Hampshire, Khumaltar 

was lowest with (94±0.5). Similarly, among the 

three different lines of Giriraja, the fertility of 

Giriraja, Tarhara was greatest with (97±0.51), 

while Giriraja, Khumaltar was lowest with 

(91±0.51). In a study conducted by Kirk et al. 

(1980) with broiler breeders revealed that fertility 

and hatchability decreased with age. Fertility 

affects the number of progeny that can be 

obtained from a given number of eggs and is 

determined by candling. The significantly lower 

mean fertility (P<0.05) recorded pure breed 

could probably be attributed to the effect of the 

high ambient temperature prevailing in the 

experimental area but needs further 

investigation. King'Ori et al., (2010) stated that 

chickens struggle at high temperature, because 

of their feather cover and this hinders internal 

heat dissipation leading to elevated body 

temperature and subsequently a decrease in feed 

intake and thus nutrient intake. Hence, eggs 

produced by the hens may not have contained 

enough of all the essential nutrients necessary for 

embryonic development to take place. Further, 

fertility in this study is considered as only quality 

of female but this varies upon male  ability to 

mate successfully, quantity and quality of semen 

deposited (Brillard, 2003);thus this might be also 

one of the reason for variations between different 

lines and genotype. 
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Table 1: Fertility of New Hampshire (NH) and Giriraja (GR) Chicken and their different lines   

Genotypes and Lines No of observation 
Fertility %  

(LS Mean ± SEM) 
Level of significance 

Overall mean 138 95±0.26  

Genotypes   ** 

New Hampshire 78 95±0.34  

Giriraja 60 94±0.39  

CV  3.20  

R2  0.062  

Lines   *** 

NH- Khajura 20 98±0.19  

NH- Parwanipur 20 96±0.51  

NH- Khumaltar 20 93±0.51  

NH- Pokhara 20 94±0.51  

GR- Pakhribas 20 93±0.51  

GR- Khumaltar 20 91±0.51  

GR- Tarahara 20 96 ±0.51  

CV  5.06  

R2  0.473  

Note: NH, New Hampshire; GR, Giriraja; LS, Least Square; SEM, Standard Error of Mean. ** Significant at 
0.5% level; *** Significant at 0.1% level. 

Hatchability 

The hatchability traits of two different genotypes 
viz New Hampshire and Giriraja obtained in this 
study are shown in Table 2. The results obtained 

above reveals that the hatchability % between 
the two different genotypes did not differ. But 
line comparison between the different breeds 
revealed significant difference (P<0.01).  

Table 2: Hatchability of different lines of New Hampshire (NH) and Giriraja (GR) chicken  

Genotypes and Lines No of observation 
Hatchability % 

(LS Mean ± SEM) 
Level of significance 

Overall mean 138 78±0 .38  

Genotypes   NS 

NH 78 79±0.50  

GR 60 77±0.57  

CV  5.71  

R2  0.021  

Lines   *** 

NH- Khajura 20 78±0.33  

NH- Parwanipur 20 82±0.93  

NH- Khumaltar 20 79±0.88  

NH- Pokhara 20 76±0.88  

GR- Pakhribas 20 78±0.88  

GR- Khumaltar 20 76±0.88  

GR- Tarahara 20 75±0.88  

CV  5.06  

R2  0.26  

Note: NH, New Hampshire; GR, Giriraja; LS, Least Square; SEM, Standard Error of Mean. ** Significant at 
0.5% level; *** Significant at 0.1% level. 
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Table 3: Egg weight of New Hampshire and Giriraja and their different lines   

Genotypes and Lines No of observation 
Egg Weight (g) 
(LS Mean±SEM) 

Level of 
significance 

Overall mean 138 49±0.19  
Genotypes   NS 
New Hampshire (NH) 78 49±0.26  
Giriraja (GR) 60 49±0.29  
CV  4.71  
R2  0.008  
Lines   *** 
NH- Khajura 20 49±0.35  
NH- Parwanipur 20 51±0.33  
NH- Khumaltar 20 51±0.33  
NH- Pokhara 20 47±0.33  
GR- Pakhribas 20 49±0.33  
GR- Khumaltar 20 51±0.33  
GR- Tarahara 20 47±0.33  

CV  3.08  
R2  0.59  

Note: NH, New Hampshire; GR, Giriraja; LS, Least Square; SEM, Standard Error of Mean. ** Significant at 
0.5% level; *** Significant at 0.1% level. 

Table 4: Egg length of New Hampshire and Giriraja and their different lines  

Genotypes and Lines No of observation 
Egg Length (mm) 
(LS Mean±SEM) 

Level of 
significance 

Overall mean 138 45±0.25  
Genotypes   *** 
New Hampshire (NH) 78 50±0.32  
Giriraja (GR) 60 40±0.31  
CV  6.35  
R2  0.76  
Lines   *** 
NH- Khajura 20 54±0.39  
NH- Parwanipur 20 52±0.37  
NH- Khumaltar 20 49±0.37  
NH- Pokhara 20 47±0.37  
GR- Pakhribas 20 42±0.37  
GR- Khumaltar 20 40±0.30  
GR- Tarahara 20 38±0.30  

CV  3.61  
R2  0.92  

Note: NH, New Hampshire; GR, Giriraja; LS, Least Square; SEM, Standard Error of Mean. ** Significant at 
0.5% level; *** Significant at 0.1% level. 

Among the four different lines of New 

Hampshire, the hatchability of New- Hampshire, 

Parwanipur was greatest (1.90±0.93), while 

New- Hampshire, Pokhara was lowest 

(76.03±0.88). Similarly, among the three 

different lines of Giriraja, the hatchability % of 

Giriraja, Pakhribas was greatest (78±0.88), 

while Giriraja, Tarhara was lowest with 

(75±0.88). Results indicated significant 

(P<0.05) effect of genotype on hatchability of 

eggs. Percentage hatchability was (79±0.50) 

and (77±0.57), respectively. There was no 

significant variation in terms of hatchability. 

Tamang et al (2011) claimed that the 

hatchability percent was observed high in the 

breed of Cobb 500 x New Hampshire and 

Giriraja x Black Australorp, i.e. 96.43% and 

95.45% respectively. The result does not 

resemble the findings. This might be due 

difference in pure breed and crossings. Tom 

have (1958) reported that greater variation in 

fertile egg percentage in early production cycle 

than later. The findings of Njenga (2005) stated 

that the hatchability percentages of Giriraja and 

New Hampshire genotypes were 74.40% and 

75.10% respectively which is similar to the 

results of research findings. Hatchability is the 

percentage of fertile eggs that hatched or 

percentage of eggs that hatched from all the 

eggs incubated over a period of 21 days. 

Further Sapp et al., (2004) indicated non-

genetic factors have a higher influence on these 

traits. There are many factors contributing to 

the failure of a fertile egg to hatch and these 

include lethal genes, insufficient nutrients in the 

egg, bad hatchery practices and exposure to 

conditions that do not meet the needs of the 

developing embryo (Peters, 2005: Parmar et 

al., 2006: Permsak, 1996: Rogue, 1994 and 

Bhur, 1995). 
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Table 5: Egg diameter of New Hampshire and Giriraja and their different lines 

Genotypes and Lines 
No of 

observation 

Egg Diameter 

(LS Mean ± SEM) 

Level of 
significance 

Overall mean 138 41±0.17  

Genotypes   *** 

New Hampshire (NH) 78 41±0.32  

Giriraja (GR) 60 40±0.26  

CV  4.96  

R2  0.10  

Lines   *** 

NH- Khajura 20 42±0.31  

NH- Parwanipur 20 42±0.30  

NH- Khumaltar 20 39±0.30  

NH- Pokhara 20 42±0.30  

GR- Pakhribas 20 42±0.30  

GR- Khumaltar 20 39±0.30  

GR- Tarahara 20 37±0.30  

CV  4.28  

R2  0.54  

Note: NH, New Hampshire; GR, Giriraja; LS, Least Square; SEM, Standard Error of Mean. ** Significant at 
0.5% level; *** Significant at 0.1% level. 

Egg weight 

The results of egg weight of two genotypes and 

their lines are shown in Table 3. The results 

obtained above reveals that the egg weight 

among the two different genotypes revealed no 

significant difference. But in contrast, line 

comparison between the different breeds 

revealed significant difference (<0.01).  

According to the tabular observation, among 

the four different lines of New Hampshire, the 

egg weight of the NH- Parwanipur and NH- 

Khumaltar, were almost same i.e. (51±0.33g) 

and (51±0.33g). The highest weight of egg was 

recorded in these two lines whereas the lowest 

weight was recorded in NH- Pokhara i.e. 

(47±0.33g). Similarly, among the three 

different lines of Giriraja, the highest weight of 

egg was recorded from GR-Khumaltar, and 

lowest egg weight was recorded from GR- 

Tarhara i.e. (47±0.33g). Islam et al. (1981) 

crossbred to upgrade the laying performance of 

indigenous birds by crossing with exotic breeds 

of White Leg Horn, New Hampshire and White 

Cornish and reported that there was about 70% 

improvement in egg size in graded chickens as 

compared to egg size of indigenous chicken. 

The average egg weights were 57 g for WL X 

indigenous, 53 g for NH X indigenous and 50 g 

for WC X indigenous crosses. The base for 

Dayanand’s study is crossing but this particular 

study is based on selection which might be 

claimed as cause of difference.  

Additionally, Monira et al., (2003) reported that 

the egg weight in Giriraja was 64g and in New 

Hampshire was 53g. There is a great variation 

but the reason could not be explored yet. It can 

be stated as different factors such as nutrition, 

breeding, feeding and other non-genetic 

factors. 

Egg Length, Diameter and Shape Index 

The egg length (mm) of the two different 

genotypes viz New Hampshire and Giriraja of 

different lines obtained have been given in 

Table 4. The results obtained above reveals that 

the egg length among the two different 

genotypes revealed significant difference 

(<0.01) with the value (50±0.32mm) for NH 

and (40±0.31mm) for Giriraja. Similarly, line 

comparison between the different breeds 

revealed significant difference (<0.01). 

According to the tabular observation, among 

the four different lines of New Hampshire, the 

egg length of NH- Khajura was highest with the 

value of (54±0.39mm). The lowest egg length 

was recorded in NH- Pokhara with the value of 

(47±0.37). Similarly, among the three different 

lines of Giriraja, the egg length of GR- Tarhara 

and GR-Pakhribas was recorded highest i.e. 

(42±0.37mm) and lowest egg length was 

recorded from GR- Tarhara (38 ±0.30mm). 
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Table 6: Shape Index of New Hampshire and Girirajaand their different lines  

Genotypes and Lines No of observation 
Shape Index 

(LS Mean±SEM) 
Level of 

significance 

Overall mean 138 81±0.41  
Genotypes   *** 
New Hampshire (NH) 78 82±0.54  
Giriraja (GR) 60 79±0.06  
CV  5.98  
R2  0.075  
Lines   *** 
NH- Khajura 20 78±0.81  
NH- Parwanipur 20 79±0.77  
NH- Khumaltar 20 80±0.77  
NH- Pokhara 20 90±0.77  
GR- Pakhribas 20 79±0.77  
GR- Khumaltar 20 80±0.77  
GR- Tarahara 20 79±0.77  

CV  3.32  
R2  0.61  

Note: NH, New Hampshire; GR, Giriraja; LS, Least Square; SEM, Standard Error of Mean. ** Significant at 
0.5% level; *** Significant at 0.1% level. 

Table 7: Shell thickness of New Hampshire and Giriraja and their different lines  

Genotypes and Lines No of observation 
Shell thickness(mm) 

(LS Mean±SEM) 

Level of 
significance 

Overall mean 138 0.28±0.06  

Genotypes   *** 

New Hampshire (NH) 78 0.28±0.08  

Giriraja (GR) 60 0.29±0.09  

CV  2.71  

R2  0.21  

Lines   *** 

NH- Khajura 20 0.27±0.01  

NH- Parwanipur 20 0.28±0.01  

NH- Khumaltar 20 0.28±0.01  

NH- Pokhara 20 0.27±0.01  

GR- Pakhribas 20 0.28±0.01  

GR- Khumaltar 20 0.29±0.01  

GR- Tarahara 20 0.29±0.15  

CV  2.47  

R2  0.36  

Note: NH, New Hampshire; GR, Giriraja; LS, Least Square; SEM, Standard Error of Mean. ** Significant at 
0.5% level; *** Significant at 0.1% level. 

Egg Diameter 

The egg diameter (mm) included the two 

different genotypes viz. New Hampshire and 

Giriraja with different lines revealed the 

following results. Results obtained above 

reveals that the egg diameter among the two 

different genotypes differed significantly 

(<0.01). Similarly, line comparison between the 

different breeds revealed significant difference 

(<0.01) too. According to the tabular 

observation, among the four different lines of 

New Hampshire, the egg length of NH- Khajura 

was highest (42±0.31 mm). The lowest egg 

length value was recorded in NH- Pokhara 

(39±0.30mm). Similarly, among the three 

different lines of Giriraja, the highest egg 

diameter was recorded from GR- Pakhribas 

(42±0.37mm) and lowest for the same was 

recorded from GR- Tarhara (38±0.30mm). 

There is a great variation with the findings. The 

reason could not be explored, yet it can be 

stated as     different factors such as nutrition, 

breeding (Parmar et al.,2006). 
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Table 8: Yolk Weight of New Hampshire and Giriraja and their different lines  

Genotypes and Lines No of observation 
Yolk Weight (g) 
(LS Mean±SEM) 

Level of 
significance 

Overall mean 138 16 ± 0.59  
Genotypes   NS 
New Hampshire (NH) 78 15±0.77  
Giriraja (GR) 60 16±0.88  
CV  4.40  
R2  0.003  
Lines   *** 
NH- Khajura 20 15±0.14  
NH- Parwanipur 20 16±0.13  
NH- Khumaltar 20 16±0.13  
NH- Pokhara 20 15±0.13  
GR- Pakhribas 20 16±0.13  
GR- Khumaltar 20 16±0.13  
GR- Tarahara 20 15±0.13  

CV    
R2    

Note: NH, New Hampshire; GR, Giriraja; LS, Least Square; SEM, Standard Error of Mean. ** Significant at 
0.5% level; *** Significant at 0.1% level. 

Table 9: Yolk Index of New Hampshire and Giriraja and their different lines  

Genotypes and Lines No of observation 
Yolk Index 

(LS Mean±SEM) 
Level of significance 

Overall mean 138 0.34±0.04  

Genotypes   NS 

New Hampshire (NH) 78 0.34±0.04  

Giriraja (GR) 60 0.34±0.06  

CV  14.54  

R2  0.000  

Lines   NS 

NH- Khajura 20 0.34±0.04  

NH- Parwanipur 20 0.33±0.01  

NH- Khumaltar 20 0.33±0.01  

NH- Pokhara 20 0.33±0.01  

GR- Pakhribas 20 0.35±0.01  

GR- Khumaltar 20 0.35±0.01  

GR- Tarahara 20 0.34±0.01  

CV  14.61  

R2  0.02  

Note: NH, New Hampshire; GR, Giriraja; LS, Least Square; SEM, Standard Error of Mean. ** Significant at 
0.5% level; *** Significant at 0.1% level. 

Shape Index 

The shape index of the two different genotypes 

viz. New Hampshire and Giriraja with different 

lines obtained revealed the following results 

which have been given through the Table 6. The 

results obtained above reveals that the shape 

index among the two different genotypes 

revealed significant difference (P<0.01) 

(82±0.54) for NH and (79±0.06) for Giriraja. 

Similarly, line comparison between the different 

breeds revealed significant difference (<0.01). 

According to the tabular observation, among the 

four different lines of New Hampshire, the shape 

index of NH- Pokhara was the highest 

(89±0.77mm). The lowest shape index was 

recorded lowest in NH- Khajura (78±0.81). 

Similarly, among the three different lines of 

Giriraja, the shape index of GR- Khumaltar 

recorded highest (79±0.77) and lowest was 

recorded from GR- Tarhara (78±0.77). Shape 

index of 75 was reported by Reddy (2004) in 

White Leghorn layers. The finding of the result 

reveals similar (78 to 89). The exact reason could 

not be explored; however, genetic factors might 

be responsible. Similarly, Parmar et al. (2003) 

conducted an experiment and found that the 

shape index of Kadaknath breed was 73.98. This 

varies with the findings, and the reason could be 
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the difference of breed. Monira et al. (2003) 

stated that shape index of Giriraja and New 

Hampshire at 40 weeks of age to significantly 

higher (78.88) and (78.67) respectively. This 

resembles the findings, meaning the eggs of 

different breeds and lines possess standard shape 

and size.  

Shell Thickness 

The shell thickness of the two different genotypes 

viz New Hampshire and Giriraja with different 

lines obtained revealed the following results 

which have been given through the Table 7. The 

results obtained above reveals that the shell 

thickness among the two different genotypes 

revealed significant difference (P<0.01) 

(0.28±0.08mm) for NH and (0.29±0.09mm) for 

Giriraja. Similarly, line comparison between the 

different breeds revealed significant difference 

(P<0.01) too. According to the tabular 

observation, among the four different lines of 

New Hampshire, the shell thickness of NH- 

Khumaltar was highest with (0.28±0.01mm). The 

lowest shell thickness was recorded in NH- 

Parwanipur (0.27±0.01mm). Similarly, among 

the three different lines of Giriraja, the shell 

thickness of GR- Tarhara and GR-Khumaltar was 

recorded highest (0.29±0.15 mm) and lowest 

shell thickness was recorded from GR- Pakhribas 

(0.28±0.01mm). Padhi et al. (1998) reported 

that the shell thickness of 0.29 mm in New 

Hampshire and 0.31mm in Giriraja respectively. 

This result resembles the findings of the research 

result i.e. shell thickness ranged between 0.27-

0.29 mm. Similarly, Niranjan et al. (2008) 

reported that the shell thickness of Giriraja and 

New Hampshire were 0.32mm. The result varies 

with the findings; however, the actual cause of 

such variation could be understood but the cause 

for such variation might be due to physical make 

up and chemical composition of its constituent 

parts.  

Yolk Weight 

The Yolk Weight of the two different Genotypes 

viz. New Hampshire and Giriraja obtained 

revealed the following results which have been 

given through the Table 8. The results obtained 

above reveals that the yolk weight among the 

two different genotypes revealed no significant 

difference. But in contrast, line comparison 

between the different breeds revealed significant 

difference (P<0.01). According to the tabular 

observation, among the four different lines of 

New Hampshire, the yolk weight of the NH- 

Parwanipur and NH- Khumaltar were same i.e. 

(16±0.13g). The highest weight of yolk was 

recorded in these two lines whereas the lowest 

weight was recorded in NH- Pokhara i.e. 

(15±0.13g). Similarly, among the three different 

lines of Giriraja, the highest weight of egg was 

recorded from Giriraja, Khumaltar i.e. 

(16±0.13g) and lowest yolk weight was recorded 

from GR- Tarhara i.e. (15±0.13g). The reason 

behind such variation could not be explored, 

however, the probable reason for such outcome 

might be due to influence by both genetic and 

non-genetic factors (Parmar et al., 2006).  

Table 10: Albumin Weight of New Hampshire and Giriraja and their different lines  

Genotypes and Lines 
No of 

observation 

Albumin Weight(g) 

(LS Mean±SEM) 

Level of 
significance 

Overall mean 138 25±0.19  

Genotypes   NS 

New Hampshire (NH) 78 25±0.54  

Giriraja (GR) 60 25±0.77  

CV  8.99  

R2  0.001  

Lines   *** 

NH- Khajura 20 23±0.43  

NH- Parwanipur 20 24±0.41  

NH- Khumaltar 20 25±0.41  

NH- Pokhara 20 27±0.41  

GR- Pakhribas 20 24±0.41  

GR- Khumaltar 20 25±0.41  

GR- Tarahara 20 26±0.41  

CV  7.43  

R2  0.34  

Note: NH, New Hampshire; GR, Giriraja; LS, Least Square; SEM, Standard Error of Mean. ** Significant at 
0.5% level; *** Significant at 0.1% level. 
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Table 11: Albumin Index of New Hampshire and Giriraja and their different lines  

Genotypes and Lines 
No of 

observation 

Albumen Index 

(LS Mean±SEM) 

Level of 
significance 

Overall mean 138 0.16±0.04  

Genotypes   NS 

New Hampshire (NH) 78 0.14±0.04  

Giriraja (GR) 60 0.14±0.06  

CV    

R2    

Lines    

NH- Khajura 20 0.14±0.04  

NH- Parwanipur 20 0.13±0.01  

NH- Khumaltar 20 0.13±0.01 *** 

NH- Pokhara 20 0.13±0.01  

GR- Pakhribas 20 0.15±0.01  

GR- Khumaltar 20 0.15±0.01  

GR- Tarahara 20 0.14±0.01  

CV  14.61  

R2  0.02  

Note: NH, New Hampshire; GR, Giriraja; LS, Least Square; SEM, Standard Error of Mean. ** Significant at 
0.5% level; *** Significant at 0.1% level. 

Yolk Index 

The yolk index of the two different genotypes viz. 

New Hampshire and Giriraja obtained revealed 

the following results which have been given 

through the Table 9. The results obtained from 

the table reveals that the Yolk Index among the 

two different genotypes revealed no significant 

difference with same value (0.34±0.04). 

Similarly, line comparison between the different 

breeds revealed no significant difference too. 

According to the tabular observation, among the 

four different lines of New Hampshire, the yolk 

index of the NH- Pokhara, Parwanipur and 

Khumaltar recorded the same (0.33±0.01). The 

highest yolk index was recorded from NH- 

Khajura  (0.34±0.04) and lowest yolk index was 

recorded in NH- Parwanipur, Pokhara and 

Khumaltar  (0.33±0.01). Similarly, among the 

three different lines of Giriraja, the highest yolk 

index was recorded from Giriraja, Pakhribas and 

GR- Khumaltar with the same value (0.35±0.01) 

and lowest egg yolk index was recorded from GR- 

Tarhara (0.34±0.0). No significant difference was 

observed.The study made by Sohail et al., (2013) 

reported that non-significant differences (P > 

0.05) were observed in the yolk index (0.38-

0.42) of eggs from Giriraja hens in the 1st, 2nd 

and 3rd production cycles of Peshawari Aseel 

chickens which reassembles the findings. 

 

 

Albumen Weight 

The albumin weight of the two different 

genotypes viz. New Hampshire and Giriraja with 

different lines obtained revealed the following 

results which have been given through the Table 

10 enlisted above. The results obtained above 

reveals that the albumin weight among the two 

different genotypes revealed no significant 

difference with same value (25±0.54g). But in 

contrast, line comparison between the different 

breeds revealed significant difference.According 

to the tabular observation, among the four 

different lines of New Hampshire, the albumin 

weight of the NH- Pokhara was highest 

(27±0.41g). The lowest albumin weight was 

recorded in NH- Khajura (23±0.43g). Similarly, 

among the three different lines of Giriraja, the 

highest albumin weight was recorded from 

Giriraja, Tarhara with the value (26±0.41g) and 

lowest albumin weight was recorded from GR- 

Pakhribas (0.34±0.0g). Significant difference was 

observed (P<0.01).The variation could be due to 

environmental and non-genetic factors 

responsible for such outcome which reassembles 

the findings of Baishya et al., (2008) as experiment 

conducted by Baishya et al., (2008) to determine the 

certain qualities of different sources of chicken eggs 

namely indigenous chicken, farm chicken, market 

chicken and Giriraja chicken and found variation in 

albumen qualities.  
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Albumen Index 

The Albumin Index of the two different genotypes 

viz. New Hampshire and Giriraja with different 

lines obtained revealed the following results 

which have been given through the Table 11.  

The results obtained from the table reveals that 

the Albumen Index among the two different 

genotypes revealed no significant difference 

(0.14±0.04). But, in contrast line comparison 

between the different breeds revealed significant 

difference (P<0.01).According to the tabular 

observation, among the four different lines of 

New Hampshire, the ALI of NH-Khajura was 

highest (0.14±0.04). The lowest albumin width 

was recorded in NH- Parwanipur, Khumaltar and 

Pokara (0.13±0.01). Similarly, among the three 

different lines of Giriraja, the albumin index of 

GR- Pakhribas and GR-Khumaltar was recorded 

highest (0.15±0.01) and lowest albumin index 

was recorded from GR- Tarhara (0.14±0.01).Both 

genetic and non-genetic reason have the 

influence for such an outcome (Parmar et al., 

2006). Hasan et al., (2009) reported that the 

albumen index of New Hamshire chicken was 0.16 

and this reassembles finding of the study. 

Conclusion 

Based on the results of the present study, NH 

chicken both in terms of genotype and lines was 

superior to GR in terms of egg production.  

Among the different lines NH-Khajura performed 

better for the same than other lines. Therefore it 

is suggested that the line of NH-Khajura can be 

used for parent stock or can be used in backyard 

poultry for egg production.  
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