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ABSTRACT 

This study was conducted to determine the relationship between egg weight and some egg 

quality traits in three varieties of Japanese quail. A total of 240 eggs (80 eggs/ plumage 

variety) obtained from 60 eight weeks old Japanese quails of three different plumage colour 

varieties: Pharaoh Quail (Black), A & M white (White) and Manchurian Gold (Brown) at 8-14 

weeks of age were used in this study. Eggs were examined for both internal and external egg 

quality traits.Data obtained were subjected to one-way analysis of variance using the general 

linear procedure of SAS (2012). Differences in means were ranked using the Duncan’s 

multiple Range test. Phenotypic correlations between egg weight and other egg quality traits 

for each variety were also determined. Mean egg weight was significantly higher (P<0.05) in 

the Brown variety (10.53g) than in the Black and White varieties. Likewise the Brown variety 

was significantly higher (P<0.05) in egg width, yolk weight, yolk diameter, shell weight, 

albumen weight and height and egg index. Egg length, yolk height, shell thickness and Haugh 

unit however were not significantly influenced (P>0.05) by plumage varieties. Egg weight was 

positively and significantly correlated with egg width, egg length all external traits measured in 

the three varieties and with all internal traits in the Black variety. However, egg weight was 

negatively correlated with albumen height (-0.023) and Haugh unit (-0.228) in the White and 

with Haugh unit (-0.209) in the Brown variety. The results on correlation suggest that egg 

weight could be used as an index of egg quality in Japanese quails. Further study is 

recommended to explain the genetic basis for the association between plumage gene and 

egg characteristics in different varieties of Japanese quail. 

Keywords: Japanese quail, egg quality traits, phenotypic correlation 

 



Chimezie, Fayeye, Ayorinde & Adebunmi 

45 
 

INTRODUCTION 

Japanese quails are the smallest poultry species raised for meat and egg production. In 

Nigeria, the quail egg has gained more popularity than the quail meat. The quail egg is prized 

as a dietary and healing food for man and several health benefits of quail egg have been 

reported in literature due to the essential nutrients they contain (Troutman, 2012).  

The external and internal quality traits of the egg are significant in poultry breeding, especially 

for their influence on yield features of future generations, breeding performance, quality and 

growth of the chicks (Islam et al., 2001). Quality traits of egg determines price directly in 

commercial flocks and it is usually described in connection with consumers’ requirements. In 

meat line quails, the productivity and quality of the egg has been reported as an important 

factor for economic breeding and propagation of the flock (Kumaril et al., 2008). Egg weight, 

shell weight, shell thickness, weight of egg yolk and albumen are the important egg traits 

influencing egg quality, when other management conditions and fertility are not the limiting 

factors (Khurshid et al., 2003). 

Egg quality characteristics are influenced by many factors, including genetic and 

environmental ones (Bednarczyk, 1991). Genetic differences in egg quality characteristics 

have been reported to exist between species, and between breeds, strains and families within 

lines (Buss, 1982). Several studies have shown that hens with coloured feathers lay bigger 

eggs than hens with white feathers (Halaj and Grofík, 1994; Halaj and Golian, 2011; Sari et 

al., 2012). The effect of breed on some egg quality traits of laying hen have also been 

reported by Hanusova et al. (2015) and the direct influence of age and plumage genotype of 

Japanese quail on their egg quality have been reported by Sari et al. (2012). Kul and Seker, 

(2004) had reported positive correlations between some external and internal egg quality 

traits in Japanese quail and Ojedapo, (2013) have also reported the possibility of determining 

some external egg quality traits from egg weight of Pharaoh (Black variety) quail. Several 

varieties of Japanese quail have been identified in the Sub-Saharan Africa. However there is 

dearth of information on the possible effect of plumage colour and the relationship between 

egg weight and other egg quality traits among varieties of Japanese quail in the sub-Saharan 

environment. The study therefore examined the phenotypic correlations between egg weight 

and some egg quality traits in three varieties of Japanese quail in Nigeria. 
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MATERIALS AND METHODS 

Experimental site 

The experiment was carried out at the Poultry unit, Faculty of Agriculture Teaching and 

Research farm, University of Ilorin, Kwara state, Nigeria. 

Experimental birds and Management 

The quails used for this experiment were selected from an existing Black, Brown and White 

plumage variety flocks at the Faculty of Agriculture Teaching and Research farm, University 

of Ilorin. A total of 60 (20 birds / treatment) eight weeks old laying Japanese quails were 

selected and raised under similar management techniques for eight weeks. The birds were 

housed separately based on plumage colour. The birds were fed, ration containing 18% crude 

protein and 2700kcal ME/kg diet from 5 weeks till the end of the experiment which lasted for 8 

weeks. Feed and water were supplied ad libitum. 

Data collection and Analysis 

The data collected for external and internal egg quality traits were taken on 240 eggs; Brown 

(80), Black (80), and White (80), respectively. Determination of internal and external egg 

quality traits were carried out immediately after collection. Internal and external egg quality 

traits measured includes egg weight egg length; egg width; egg index; yolk weight; yolk 

height; yolk diameter; yolk index; shell weight shell thickness albumen height; albumen width 

and Haugh unit.  

Digital electronic scale was used in weighing the eggs. Egg length and width were measured 

with the aid of a pair of vernier caliper (mm). The values of Egg length and Egg weight were 

used to determine the Eggs index. The thickness of each shell was determined using the 

micrometer screw gauge (mm). The yolk and albumen height and width were determined by 

using a spherometer calibrated in (mm) Accuracy of shell thickness was determined by 

measuring shell samples at the broad and middle portion and narrow end of the shell. The 

average shell thickness was then recorded in (mm). The egg shape index and Haugh unit 

were calculated using the formulae below: 

Egg shape index (%) = [width (cm)/length (cm)] x100%  

Haugh unit (H.U) = 100 log. (H + 7.57 – 1.7 W 0.37) 
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Where; H.U = Haugh Unit 

H = Observed albumen height 

W = Observed weight of egg in gram 

Statistical analysis 

Data collected were subjected to one way analysis of variance-ANOVA model for completely 

randomized design (CRD), using the general linear procedure of SAS (2012). Significant 

differences between means were separated using the Duncan Multiple Range Test. 

Correlation analysis was also used to determine the relationship between external and 

internal egg quality traits for each plumage variety using the same procedure of SAS (2012). 

RESULTS AND DISCUSSION 

Table 1 shows the results of the effect of plumage colour variety on the external egg quality 

traits in Japanese quail. The result showed that plumage colour had a significant effect on 

most of the parameters measured except for the egg length and shell thickness which 

showed no significant differences (p>0.05) among treatment means. The mean egg weight 

was significantly higher (p<0.05) in the Brown variety (10.53g) than the Black (9.95g) and the 

White (9.82g) varieties with no significant differences (p>0.05) between the Black and the 

White. Egg width, egg index and shell weight also followed the same trend with the Brown 

having significantly higher (p<0.05) values of 2.0cm, 79.43% and 0.96mm respectively. From 

the point of view of consumers, egg weight is regarded as the most important quality trait 

(Genchev, 2012), thus the possibility of higher preference for eggs from Brown variety than 

from the other varieties. Moreover, positive correlations between egg weight and chick hatch 

weight have been reported (Ojo et al., 2012), larger egg size in the Brown variety may 

therefore be of advantage in quail breeding industry. The values obtained in this study for 

quail egg weight are however similar to those reported by Dudusola, (2010) and Ojo et al. 

(2011) but lower than the values reported by Seker et al. (2005) and Sezer, (2007). Positive 

relationship have been reported between body weight and egg weight in many breeds of 

poultry (Ayorinde et al., 1988; Sola-Ojo et al., 2011 and Ojo et al., 2011) the lower egg weight 

reported in this study may therefore be as a result of the characteristic lower body weight of 

the birds in this region compared to those in other studies.  
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The significant effect of plumage colour on egg shell weight agrees with the reports of Sari et 

al. (2012) who also reported a significant influence of plumage colour on shell weight. Though 

values obtained for egg shell weight in this study was lower than those reported by Sari et al. 

(2012) who reported higher shell weight of 1.27g, but falls within the value reported by Altan 

et al. (1998). The significantly higher shell weight in the Brown variety than in the Black and 

White varieties however negates the authors’ report of higher shell weight in the White than in 

other plumage varieties. The values obtained for egg shell thickness falls within the range of 

0.20 – 0.30mm reported by Uluocak et al. (1995),  Erensaymn and Camcm, (2002), Ojo et 

al.(2011). The non significant effect of plumage colour on shell thickness also agrees with 

Sari et al. (2012). Egg shape index was significantly highest in the Brown (79.43%) than the 

other varieties indicating a better shaped egg than in the other plumage varieties. The mean 

shape index values obtained from the Brown, White and Black plumage colour in this study 

were however similar to the values reported by Yilmaz and Caglayan (2008) and Yilmaz et 

al., (2011). 

Table 1: Mean External Egg Quality Traits of Three Varieties of Japanese Quail 

                 
Plumage 

Colour   Varieties  

Traits Black Brown White 

Egg Weight (G) 9.95±0.88b 10.53±1.06a 9.82±0.96b 
Egg Length (G) 2.50±0.12 2.53±0.13 2.53±0.15 
Egg Width (Cm) 1.89±0.14b 2.00±0.16a 1.91±0.11b 
Yolk Weight (G) 3.03±0.45b 3.34±0.44a 2.99±0.40b 
Yolk Height (Cm) 9.01±1.02 8.87±2.36 9.17±1.35 
Yolk Diameter (Cm) 1.63±0.14b 1.74±0.19a 1.67±0.15b 
Shell Weight (G) 0.94±0.14ab 0.96±0.15a 0.91±0.16b 
Shell Thickness(Mm) 0.27±0.06 0.27±0.06 0.27±0.06 
Albumen Weight(G) 5.19±0.73a 5.16±0.73a 4.88±0.67b 
Albumen Height(Mm) 2.77±0.68a 2.79±0.62a 2.55±0.69b 
Egg Index (%) 75.85±4.38b 79.43±4.39a 76.12±5.92b 
Haugh Unit (Hu) 80.15±4.52 79.81±4.50 78.69±4.96 
a,bMeans with different superscript in the same row are significantly (P<0.05) different . 
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Table 2 shows the effect of plumage colour variety on the internal egg quality traits of 

Japanese quail. Plumage colour influenced all the parameters measured significantly 

(p<0.05) except yolk height and Haugh unit. The brown variety was significantly higher 

(p<0.05) than both the Black and the White varieties in yolk weight and diameter with no 

significant difference (p>0.05) between the Black and the White varieties. Brown plumage 

quail was significantly higher (p<0.05) than the White variety in albumen weight and height. 

The difference in values obtained for the same traits in Brown and Black varieties was not 

significant (P>0.05). The Haugh unit was also not significantly (p>0.05) influenced by 

plumage colour. Adeogun and Amole, (2004) had reported that the higher the Haugh unit and 

yolk index the more desirable is the interior quality of the egg. The values reported for internal 

egg quality traits in this study though lower than the reports of Sari et al., (2012) falls within 

the range reported for Japanese quail by Mignon-Grasteau and Minvielle, (2003) and 

Dudusola, (2010). 

Table 2: Mean Internal Egg Quality Traits of Three Varieties of Japanese Quail 

                 Plumage Colour   Varieties  

Traits Black  Brown White 

Egg Weight   -    -    - 

Egg Length 0.051** 0.823** 0.348*  

Egg Width  0.542** 0.590** 0.744** 

Shell Weight  0.202 0.269 0.032 

Shell Thickness 0.193 0.456** 0.380* 

Egg Index 0.284* 0.048 0.245* 
a,bMeans with different superscript in the same row are significantly (P<0.05) different . 

 

The result of the phenotypic correlations between egg weight and external egg quality traits in 

the Brown, Black and White varieties of Japanese quail is shown in Table 3. Phenotypic 

correlations were positive and significant (p<0.01) between egg weight and egg width in all 

the three plumage varieties. Also egg weight was positively and significantly (p<0.01) 

correlated with egg length in both Black and the Brown varieties but higher in the Brown 

(0.823) and significant at p<0.05 in the White variety. Shell thickness was also significantly 

correlated with egg weight (0.348) at p<0.01 in the Brown variety (0.456) and at p<0.05 in the 
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White (0.380) but not significant in the Black variety. Positive and significant (p<0.05) 

correlations were also observed between egg weight and egg index in all the plumage 

varieties.  

Table 3: Phenotypic Correlations between Egg Weight and other External Egg Quality Traits in 

Three Varieties of Japanese Quail 

                 Plumage Colour   Varieties  

Traits Black  Brown White 

Yolk Weight  0.402* 0.741** 0.577** 

Yolk Height  0.145 0.136 0.159 

Yolk Diameter  0.311* 0.327* 0.331* 

Albumen Weight 0.483** 0.522** 0.588** 

Albumen Height 0.224 0.026 -0.023 

Haugh Unit  0.032 -0.209 -0.228 
 ** (P < 0.01), *(P < 0.05) 

Table 4 shows the phenotypic correlations between egg weight and internal egg quality traits 

in three varieties of Japanese quails. Egg weight was positive and significantly (p<0.01) 

correlated with yolk weight in the Brown and White varieties with the Brown having a higher 

value (0.741). The same was positive and significant (p<0.05) in the Black with a lower value 

of 0.402. Yolk diameter was also positive and significantly (p<0.05) correlated with egg weight 

in all the three plumage varieties. Moderate but positive and significant (p<0.01) correlations 

were observed between egg weight and albumen weight in the Black (0.483), Brown (0.522) 

and the White (0.588) varieties. Phenotypic correlations between egg weight and yolk height, 

and between egg weight and albumen height in brown, black and white quails were generally 

negligible (-0.023-0.224). Negative correlation was observed between egg weight and 

albumen height in the White variety. Haugh unit was also negatively correlated with egg 

weight in the Brown and the white varieties. The correlation between egg weight and haugh 

unit was however positive in the Black variety.  

The significant positive correlations reported between egg weight and other egg quality traits 

in this study agrees with the report of  Ojedapo, (2013) who reported positive correlations 

between egg weight and some other egg quality traits, though higher levels of correlation 

were reported in this study.  It also supports the findings of Kul and Seker, (2004) who 

reported positive correlation between egg weight and other external and internal egg quality 
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traits. The negligible  correlations between egg weight and albumen height in the White and 

between egg weight and Haugh unit in the Brown and White varieties negates the result of 

Kul and Seker, (2004) who reported positive correlations between these traits.  

Table 4: Phenotypic Correlations between Egg Weight and Internal Egg Quality Traits 

in Three Varieties of Japanese Quail 

                 Plumage Colour   Varieties  

Traits Black  Brown White 

Egg Weight - - - 

Yolk Weight  0.402* 0.741** 0.577** 

Yolk Height  0.145 0.136 0.159 

Yolk Diameter  0.311* 0.327* 0.331* 

Albumen Weight 0.483** 0.522** 0.588** 

Albumen Height 0.224 0.026 -0.023 

Haugh Unit  0.032 -0.209 -0.228 

** (P < 0.01), *(P < 0.05) 

CONCLUSION 

It is concluded that Brown Japanese quail is superior in egg weight and in most of the egg 

quality traits measured. The results on correlation suggest that egg weight could be used as 

an index of egg quality in Japanese quails. Further study is recommended to explain the 

genetic basis for the association between plumage gene and egg characteristics in different 

varieties of Japanese quail. 
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