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INTRODUCTION 

The poultry industry in Sri Lanka is mainly oriented towards exotic germplasm. However, the 

productive performance of the exotic chicken is highly affected by various environmental 

factors, mainly temperature. Therefore, it is difficult to exploit the productive potential of 

exotic birds in high temperature regions at a low cost production system. Various 

management aspects can be introduced to reduce heat stress and to improve the productive 

level of exotic chickens. Introducing heat tolerance genes to the exotic germplasm is the 

permanent solution to resolve the constraint. 

 

The heterozygous naked neck gene (Nana) causes a 20-30% reduction of feather coverage. 

This reduction in feather coverage facilitates better heat dissipation and improves 

thermoregulation, resulting in better relative heat tolerance in hot climates (Mahrous et al. 

2008). In frizzle chickens, the rachises of all feathers are extremely re-curved, with barbs also 

being extremely curled. This causes a reduction in tropical heat stress by improving the birds’ 

ability for convection, resulting in improved feed conversion and better performance (Merat 

1990). Benedict et al. (1932) found a considerable increase in energy metabolism for frizzled 

birds, implying that they will respond differently, from normal feathered birds, to high 

temperatures. 

 

In this context, a study was planned to analyze the egg quality traits of frizzle and naked-neck 

frizzle under different diversification systems. The results of the study will shed light on the 

type of diversification system that should be used to obtain good quality eggs from the frizzle 

and naked-neck frizzle genetic groups of chicken. 

 
METHODOLOGY 

The study was conducted in different locations in Batticaloa, Ampara and Trincomalee 

districts of Sri Lanka during the period from January 2013 to March 2014. A total of 150 

poultry farms rearing both chicken types together were selected for this study. Equal numbers 

of crop-based, livestock-based and monoculture farms were considered in gathering data. For 

a crop-based farming system, the farms with biennial and annual crops were considered, and 

for livestock-based farming systems, farms with ruminant animals such as cattle, buffalo and 

goat were considered. From each farming system, a total of 100 eggs were randomly selected 

to gather information. Semi-intensively operated farms were selected for the study. The 

production parameters measured were egg weight, egg shape index, specific gravity, fertility, 

hatchability, albumen weight, yolk weight, yolk: albumen ratio, shell weight and shell 

thickness. Data of the three diversification systems of each chicken genetic group were 

subjected to an analysis of variance (ANOVA) using the General Linear Models (GLM) 

Procedure of the Statistical Analysis System (SAS 2004). Where significant differences were 

observed, treatment means were compared with the Duncan's Multiple Range Test. All 

statements of statistical differences were based on p<0.05. 
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RESULTS AND DISCUSSION 

External quality traits of eggs 

Significant differences were observed (P>0.05) in all the external quality traits of both genetic 

groups of chicken in all the diversification systems. 
 

Table 1: External quality traits of the egg of frizzle and naked-neck frizzle chicken 

under different diversification systems (± Standard Error) 
 

 

Traits Frizzle Naked-neck frizzle 

 Crop-based 

(n=200) 
Livestock- 

based 

Monoculture 

(n= 200) 
Crop-based 

(n= 200) 
Livestock- 

based 

Monoculture 

(n= 200) 

 (n= 200)   (n= 200)  
Mean egg 47.33±1.64c

 44.23±1.27b
 41.39±1.45a

 52.64±2.01r
 47.01±1.32q

 43.62±1.11p
 

weight (g) 

Egg shape index 73.44±1.27c
 71.12±1.02b

 69.98±1.72a
 75.21±1.21r

 73.04±1.73q
 70.96±1.25p

 

(%) 

Specific gravity 1.13±0.01c
 1.09±0.02b

 1.04±0.02a
 1.15±0.01r

 1.10±0.02q
 1.04±0.03p

 

Fertility (%) 73.07±1.56b
 76.32±1.43c

 69.64±1.56a
 72.64±1.27p

 79.21±1.75r
 75.23±1.66q

 

Hatchability (%) 80.46±1.34b
 75.64±1.04a

 82.55±3.78c
 90.62±4.01r

 79.38±3.76p
 86.34±2.72q

 

*Means with the same letters across the rows for each chicken genetic group are not significantly different 
 

a) Egg weight 

The mean egg weight was significantly higher (P<0.05) in a crop-based diversification system 

while it is significantly lower (P<0.05) in a monoculture system for both genetic groups of 

chicken (Table 1). Under the crop-based farming system, the availability of diverse feed 

materials such as grains, seeds, green leaves, crop residues and insect pest are comparatively 

higher than in other farming systems. Therefore, the energy gain is high. Further, under the 

crop-based farming system, the energy loss is reduced as the shade is high. 

 

b) Egg shape index 

The egg shape index was significantly higher (P<0.05) in both genetic groups of chicken in 

the crop-based diversification system, while it was significantly lower (P<0.05) under the 

monoculture system for both genotypes (Table 1). Under the crop-based diversification 

system, exposure of birds to sunlight stimulates reproductive activity and starts egg 

production on time, and will reflect in egg size. In other diversification systems studied, it 

was observed that sheds and highly-shaded trees were there. 

 

c) Specific gravity of egg 

Specific gravity was significantly higher (P<0.05) in the crop-based farming system for both 

genetic groups of chicken (Table 1). The gravity was higher as the weight and volume are the 

determinants of specific gravity. Comparatively, the lowest value was recorded  in  both 

genetic groups of chicken in monoculture. The results indicated that specific  gravity is 

directly proportional to egg weight. This was agreed with the reports made by Yeasmin and 

Howlider (1998), Nahar et al. (2007), Onagbesan et al. (2007). 

 

d) Egg fertility 

Egg fertility was significantly higher (P<0.05) in both genetic groups of chicken under the 

livestock-based diversification system, while it was lowest in the monoculture system (Table 

1). Under the livestock-based diversification system, the availability of protein-based feeds 

such as feces, feed residues, etc are highly available. This might be the reason for higher 

fertility in that particular system. Further, under livestock intensification, laying facilities are 

high as the birds can find specific places for laying. Therefore, the physical forces to damage 

the egg and embryo will be reduced. However, under the monoculture and crop-based 

diversification systems, these facilities do not exist. 



 

Traits Frizzle Naked-neck frizzle 

 

 

e) Egg hatchability 

Hatchability was significantly differed (P<0.05) among different diversification systems for 

both genetic groups of chicken in all the diversification systems. The hatchability of eggs for 

both the chicken genetic groups of chicken was significantly higher (P<0.05) under the crop- 

based diversification system (Table 1). 

 

Internal quality traits of egg 

Significant differences were observed (P<0.05) in all the internal quality traits of both genetic 

groups of chicken in all the diversification systems. 
 

Table 2: Internal quality traits of the eggs of frizzle and naked-neck frizzle chicken 

under different diversification systems (± Standard Error) 
 

 

 Crop-based 

(n= 200) 

Livestock- 

based 

(n= 200) 

Monoculture 

(n= 200) 

Crop-based 

(n= 200) 

Livestock- 

based 

(n= 200) 

Monoculture 

(n= 200) 

Albumen 26.34±1.23c
 23.11±1.04b

 20.25±1.21a
 27.55±1.76r

 26.38±1.54q
 22.62±1.56p

 

weight (g) 
Yolk weight 16.42±0.94c

 13.12±1.12b
 10.76±1.01a

 18.64±1.32r
 15.37±1.33q

 10.64±1.02p
 

(g) 
Yolk:albumen 0.62±0.01c

 0.56±0.02b
 0.53±0.02a

 0.59±0.01r
 0.58±0.01q

 0.47±0.01p
 

Egg shell 
weight (g) 4.57±0.13a

 8.00±0.11b
 10.38±0.15c

 6.45±0.21q
 5.26±0.19p

 10.36±0.78r
 

Egg shell 
thickness 0.28±0.002a

 0.37±0.003b
 0.45±0.002c

 0.33±0.002q
 0.30±0.002p

 0.45±0.002r
 

(mm)       
*Means with the same letters across the rows for each chicken genetic group are not significantly different 

 

a) Albumen weight 

In accordance with the results obtained (Table 2), albumen weights differed significantly 

(P<0.05) between different diversification systems, with the highest values being presented by 

both genetic groups of chicken under the crop-based diversification system. The correlation 

between total egg weight (Table 1) and albumen weight was strong and positive (Suk and 

Park 2001). 

 

b) Yolk weight 

The yolk weight of both genetic groups of chicken is significantly higher (P<0.05) in the 

crop-based diversification system (Table 2). Under the crop-based diversification system, the 

availability of diverse nutrition is higher than in other systems. In literature, a similar 

observation was reported by Fikry Amer (1972) and Parmar et al. (2006). The correlation 

between yolk weight and total egg weight (Table 1) was strong and positive (Offiong et al. 

2006; Suk and Park 2001). 

 
c) Yolk: albumen (Y:A) ratio 

The calculated Y:A ratio was significantly highest (P<0.05) under the crop-based 

diversification system. However, in naked-neck frizzle chicken, it was significantly higher in 

both the crop- and livestock-based diversification systems (Table 2). Here, it is important to 

line out the great importance of yolk proportion in the egg processing industry as it is linked 

to higher dry matter content and to a higher content of essential fatty acids (Benabdeljelil and 

Merat 1995). 

 

d) Egg shell weight and thickness 

Egg shell weight and thickness were significantly higher (P<0.05) in the monoculture system 

for both chicken genetic groups. In most of the surveyed areas, chicken keepers provide 



 

 

 

calcium as a supplement to their birds under monoculture. This might increase egg shell 

weight and the thickness of the eggs of the chicken. 

 

CONCLUSION 

The frizzle and naked-neck frizzle chicken perform well under the crop-based diversification 

system in terms of all the external and major internal quality traits. Therefore, the 

performance of these chicken genetic groups could be further improved under the crop-based 

diversification system with improved management practices and breeding programs. 
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