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Abstract 

The present study was conducted from July to August 2020 in the city of Ngaoundéré, Cameroun, 
to evaluate the effect of quail phenotype on the growth performance and egg characteristics. For this 
purpose, 144 quail (48 birds) of each of the white, grey and spotted white phenotypes were used. For 
this suppose 144 quail (48 animals for each of the white, grey and spotted white phenotypes) aged 4 
weeks and with an average live weight of 65.18 ±12.34g were used. For each phenotype, birds were 
grouped into 3 groups of 16 (8 males and 8 females). Water and feed were served ad libitum during 
the 4 weeks of the trial. 15 eggs per phenotype were randomly selected and individually broken, from 
which internal parameters were assessed. Data were collected on growth performance, carcass 
characteristics and some reproductive traits. Main results show that independently of individuals’ 
sex, parameters like feed intake, live weight and weight gain were significantly lowest in the white 
phenotype (472.32 ± 37.66 and 179.64 ± 14.24 g respectively) compared to the spotted white and grey 
phenotypes which were otherwise comparable. Carcass yield was not significantly affected by 
phenotype, regardless of sex. However, the highest carcass yields were recorded in the grey phenotype 
compared to spotted white phenotype which had lowest values. Although egg weight and volume were 
not significantly affected by phenotype, shape index was significantly influenced and the highest 
values were found in white quails (78.82±2.8%). Spotted white quails had thicker eggshells than the 
other phenotypes. The spotted white quails laid eggs with a better Haugh index and the grey quails 
with a higher edible matter content (albumen & yolk). Based on the results obtained, it can be 
concluded that the spotted white quail phenotype is more suitable for growth as il showed the best 
weight gain and shell quality, although grey quails showed high proportions of edible matter. 
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INTRODUCTION 1 

Despite the rapid growth of the poultry 
industry in developing countries in general 
and in Africa specifically over the last two 
decades [1], populations are still struggling to 
meet their animal protein needs. Indeed, the 
average level of consumption of the latter, 
evaluated at 31.1 kg/capita/year in these 
countries, remains very low compared to the 
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41.8 kg/capita/year recommended Castillo 
[2]. The breeding of short-cycle animals, such 
as quail, can be an important asset in meeting 
the population's need for animal protein. Quail 
is a non-conventional species that is of great 
interest in Cameroon because of its multiple 
advantages, including its resistance to disease, 
low production costs associated with its small 
size (80 to 300 g) [3], high egg production 
(200 to 300 eggs/year) and short generation 
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interval compared to other avian species [4]. 
Quail is also raised for its meat and eggs, for 
their therapeutic properties, taste and high 
nutritional value [5]. It has been adopted as an 
animal model in scientific research, 
specifically genetic and behavioural 
neuroscience [6]. Thus, depending on the 
objectives, each farm has developed a strain 
with its own characteristics, which explains 
the great heterogeneity of populations and 
zootechnical performances. 

Overall, studies have been carried out on 
the characteristics of Japanese quail eggs [7] 
and the work of [5] on the effect of crude 
protein growth on the growth and carcass of 
quail in the finishing phase in the highlands of 
Cameroon. We can add growth performance 
and egg quality [8], as well as the effect of 
genotype on the characteristics of quail 
breeding in the division of Mfoundi, central 
region, Cameroon [9]. 

No study has been focused on the growth 
and reproductive performance of quail 
according to phenotype in the Sudano-
Guinean zone of Cameroon. 

The general objective of this work is to 
contribute to a better management of the 
genetic type in the growth performance of 
quail. The aim is to know the appropriate 
performances for a better growth in order to 
meet the food needs of the population in 
animal proteins. Specifically, the effect of 
phenotype on growth performance, carcass 
characteristics and egg characteristics will be 
evaluated. 
 

MATERIAL AND METHOD  
Study area 

The study was carried out in the Sudano 
Guinean zone of Cameroon Located between 
the 6th and 8th degree of North latitude and 
between the 10th and 16th degree of East 
longitude (11th), Adamawa is part of the 
ecological zone known as the high Guinean 
savannahs, with an average altitude of 1,000 
m and mountains with peaks of almost 2,300 
m. Soils are generally fertile and suitable for 
agro-pastoral activities. Climate consists of 
two seasons: a rainy season of 8 months from 
April to November and a dry season of 4 
months from December to March. Rainfall is 
between 1,500 and 1,800 mm/year, average 

annual humidity varies between 64.1% and 
67.6%, and temperatures range between 23 
and 32°C. 
 
Animal, housing and feeding 

A total of 144 quail (48 birds of each of 
the white, grey and spotted white phenotypes) 
aged 4 weeks and with an average live weight 
of 65.18 ± 4.34g were used.  

They were housed in cages (70cm × 90cm) 
made of plank and small mesh (1.5 cm) given 
the small size of the birds at a density of 
28/m2. 

Throughout the study, birds received 
water and a commercial standard feed (Crude 
Protein: 20.18%, metabolizable Energy: 
3013.78 kcal/kg of feed) ad libitum.  
 
Experimental design and study management  

144 quails of 3 different phenotypes 
(white (B), spotted white (BT) and grey (G)) 
with a total of 48 birds each were divided into 
3 batches of 16 birds (8 females and 8 males). 
The birds were 4 weeks old. Water and feed 
were provided ad libitum throughout the trial. 
Birds of all cages were kept under the same 
management conditions (housing, feeding, 
prophylaxis). 
 
Parameters studied and data collected 
Growth performance 

Throughout the trial, growth 
characteristics (feed intake, live weight, 
weight gain and feed conversion ratio) were 
evaluated every 7 days. For each experimental 
unit, the weekly feed intake was calculated as 
the difference between the amount of feed 
distributed and the remaining feed, all 
weighed using an electronic scale with a 
capacity of 5000 g and accuracy of 1g. 

At the beginning of the trial and every 7 
days thereafter, quails were weighed under 
fasting condition in the morning using a 500 g 
capacity, 0.1g accuracy electronic scale. 
Weekly weight gain was obtained as the 
difference between two consecutive live 
weights. 

Data on feed intake (FI) for the week and 
average weekly weight gain (AWG) for the 
same period were used to calculate the feed 
conversion ratio (FCR) as follows: 
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FCR ൌ ௐ௘௘௞௟௬ ி௘௘ௗ ூ௡௧௔௞௘ ሺ௚ሻௐ௘௘௞௟௬ ௐ௘௜௚௛௧ ீ௔௜௡ ሺ௚ሻ [10] 
 

Carcass characteristics 
For the evaluation of carcass 

characteristics in quails, at the end of the 
growth phase 06 males and 06 females per 
phenotype were sacrificed under fasting 
conditions and characterised according to the 
method described by 11. Genchev and 
Mihaylova [11]. Data were collected on the 
weight of the following parts: carcass, thighs, 
wishbone, wings, head, legs, back, liver, heart, 
gizzard, gonads and abdominal fat. The data 
collected were used to calculate the following 
parameters: 

 
Carcass weight = Live weight - weight 

(blood + feathers + entrails). 
 

Carcass yield (%) ൌ େୟ୰ୡୟୱୱ ୵ୣ୧୥୦୲ ሺ௚ሻ୐୧୴ୣ ୵ୣ୧୥୦୲ ሺ௚ሻ ×100 
 
Relative weight of parts or organs (%) = ୛ୣ୧୥୦୲ ୭୤ ୮ୟ୰୲ ୭୰ ୭୰୥ୟ୬ሺ୥ሻ୐୧୴ୣ ୵ୣ୧୥୦୲ሺ୥ሻ ൈ 100 

 
Egg laying rate and characteristics  
External characteristic of the eggs 
Weighing and measuring the egg  

Eggs were individually weighed on an 
electronic scale branded Shimadzu UX4200H, 
with a capacity of 320 g and 0.01 g accuracy.  
Large diameter and height of the eggs were 
measured using a digital caliper with 150mm 
range and 0.01mm accuracy. 
Egg Shape Index was obtained by dividing 
large diameter by height and multiplying by 
100 [12].  
 

Shape index = ቂୈ୧ୟ୫ୣ୲ୣ୰ ሺ୫୫ሻୌୣ୧୥୦୲ ሺ୫୫ሻ ቃ ൈ 100 
 

Egg volume was obtained by placing the 
egg in a graduated cylinder containing a 
known volume of water. Egg volume (Vo) 
was determined by the difference between the 
volume after introduction of the egg (Vf) and 
the initial volume of water (Vi). 

 

Vo=Vf-Vi 
 
 

Internal characteristics of the egg 
Throughout the trial, the following data 

were collected after the eggs were broken: 
diameter and height of the dense albumen and 
yolk, yolk color, weight of the white, yolk and 
shell, and shell thickness. 
 
Measuring and weighing of albumen, yolk and 
shell 

Eggs were broken individually and their 
contents carefully placed on a 40cm x 40cm 
glass slab placed on a flat and stable surface. 
The diameter and then the height of the dense 
albumen and yolk were then measured using 
the digital caliper. For height measurement, 
the caliper was attached to tripods to be 
perpendicular to the glass plate. 

Yolk color was assessed according to the 
method of Voilleumier [13] which uses a 
range of yolk colors (Yolk Color Fan® scale, 
Roche). 

After separating albumen from yolk using 
a 100ml syringe, yolk was weighed using an 
electronic balance (Denver Instruments 214) 
with a capacity of 210 g and an accuracy of 
0.0001 g.  

The shells were washed with water to 
remove the remaining albumen and then dried 
before being weighed. Albumen weight was 
obtained by calculating the difference 
between whole egg weight and the weight of 
the yolk and shell. 

 

Pb=Po-(Pj+Pc) 
 

Pb: White egg weight, Pj: Yolk weight 
Po: Whole egg weight, Pc: Shell weight 
 
Using a caliper attached to a tripod, the 

thickness of the shell was taken from shell 
fragments taken from the large side, the large 
diameter and the small side of the egg. 

The different weights and measurements 
on the internal and external egg characteristics 
were used to calculate:  

 

- Proportion of egg components (%) = ቂୗ୦ୣ୪୪ ୵ୣ୧୥୦୲/୷୭୪୩/୵୦୧୲ୣ ୵ୣ୧୥୦୲ ሺ୥ሻ୉୥୥ ୵ୣ୧୥୦୲ ሺ୥ሻ ቃ ൈ 100 [14] 
 

- Percentage of edible matter (%) = 
proportion of yolk + proportion of albumen 
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 - Egg constituent index (%) = ቂ ଢ଼୭୪୩/୵୦୧୲ୣ ୦ୣ୧୥୦୲ ሺ୫୫ሻଢ଼୭୪୩/୵୦୧୲ୣ ୢ୧ୟ୫ୣ୲ୣ୰ ሺ୫୫ሻቃ ൈ 100 [15]  

 
 - Haugh unit (HU) =  
100 log (H+7.57 - 1.7P0.37)  
 
Where H = Albumen height (mm); P = Egg 

weight (g); 7.57 = Albumen height correction 
factor and 1.7 = Egg weight correction factor 
[16] 
 
Statistical analysis of the data 

Data obtained were expressed as mean ± 
standard deviation on the mean. One-way 
analysis of variance (ANOVA) was used 
following the general linear model to compare 
the means of the different parameters. When 
differences between means were significant, 
they were statistically separated by Duncan's 
test at the 5% significance level. IBM Statistic 
SPSS 25.0 and Excel 2016 were also used for 
data analysis and illustration. 

 

RESULTS AND DISCUSSIONS  
Growth performance according to quail 
phenotype 
Average growth performance 

The effect of phenotype on the average 
production performance at 8 weeks is shown in 
Table 1. It can be seen that feed intake 
regardless of sex was significantly affected, the 
lowest value was recorded in the white 
phenotype (472.32 ± 37.66g) compared to the 
spotted white and grey (498.75 ± 28.16 g and 
490.15 ± 23.81 g) which were otherwise 
similar. Live weight was also significantly 
affected by phenotype, with the lowest values 
found in whites (170.88 ± 14.21g and 179.64 ± 
14.24g respectively). Average weight gain was 
not affected by phenotype. Feed conversion 
ratio was comparable for all phenotypes and the 
lowest values were found in whites. 

 
 

 
Table 1: Average production performance according to phenotype at 8 weeks 
 

Sex 
 Production performance 

Phenotypes Feed intake 
(g) 

Body weights 
(g) 

Weight Gain 
(g) FCR 

 
Females 
 

White  170.88±14.21a 31.00±2.95a 3.82±0.32a 

Spotted white  205.16±14.20b 34.12±2.97b 3.67±0.24a 

Grey  205.07±16.79b 32.04±3.95ab 3.88±0.50a 

   
Males 
 

White  188.41±7.38a 30.97±1.76a 3.83±0.39a 

Spotted white  187.11±5.61a 30.93±1.51a 4.05±0.40a 

Grey  188.33±10.85a 29.47±4.28a 4.25±0.67a 

 
Average 

White 472.32±37.66a 179.64±14.24a 30.99±3.27a 3.82±0.31a 

Spotted white 498.75±28.16b 196.13±14.02b 32.53±2.78a 3.86±0.38a 

Grey 490.15±23.81b 196.70±16.26b 30.75±4.42a 4.06±0.61a 

a, b: on the same column and for the same gender, values with the same letter are not significantly 
different (P>0.05) 
 
Carcass characteristics and proportions of 
parts and organs according to phenotype  
Carcass yield and proportions of different parts 

Carcass characteristics (% PV) according 
to quail phenotype at 8 weeks of age are 
summarised in Table 2. It appears that 
standard carcass yield was not significantly 
affected by phenotype but the highest values 

were found in white and grey quails 
(68.73±0.48 g and 68.06±0.99 g respectively). 
Breast and leg proportions were not 
significantly (P>0.05) affected by phenotypes; 
however, the highest values were observed in 
white quails (29.44±4.86g and 1.78±0.16g 
respectively). Neck and wing proportions 
were not significantly (P>0.05) affected by 
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phenotype in males and females. However, 
irrespective of sex, wing proportions of quails 
with the spotted white phenotype were the 
lowest (5.80±0.36%) and neck proportions 
were similar to others (5.33±0.65%). The 
proportions of head and back regardless of sex 
were not significantly affected, the highest 
being in whites and spotted whites 
(4.08±0.21% and 13.80±1.53% respectively). 
The proportions of thighs in females were 
relatively higher in the white phenotype than 
in the others (15.64±0.90%) and regardless of 
sex the whites remained similar to the others 
(15.67±0.73%). 

Proportions of organs in relation to quail 
body weight 

The effect of phenotype on the proportions 
of organs in relation to body weight of quails 
at 8 weeks of age (Table 3) reveals that liver 
and viscera proportions in white and grey 
phenotype quails were not significantly 
affected (P>0.05). In spotted whites, 
proportions of liver and viscera were 
significantly (P<0.05) higher in females 
(3.07±0.35%) and males (14.84±1.07%) 
respectively. 
 

 
Table 2: Carcass yield and proportions of different parts according to quail phenotypes 
 

Characteristics 
(%BW) 

 
Gender 

Experimental diets 
White 
(n=12) 

Spotted white 
(n=12) 

Grey 
(n=12) 

Standard carcass 
 

Male 68.43±0.74a 68.73±0.48a 67.93±0.34a 

Female 66.50±1.18ab 62.56±3.28a 68.20±1.36b 

Average 67.47±1.37a 65.64±3.97a 68.06±0.99a 

Breast 
 

Male 29.44±4.86a 27.16±2.10a 25.77±1.39a 

Female 25.73±0.60 a 24.90±1.23 a 28.66±3.61 a 

Average 27.58±3.70a 26.03±1.98a 27.2±2.93a 

Thigh 
 

Male 15.70±0.72a 15.51±0.81a 15.93±0.20a 

Female 15.64±0.90b 14.03±0.43 a 15.74±0.49 a 

Average 15.67±0.73ab 14.77±1.00a 15.84±0.35b 

Wings 
 

Male 6.54±0.53a 6.00±0.36a 6.41±0.41a 

Female 6.39±0.30 a 5.61±0.29 a 6.34±0.60 a 

Average 6.47±0.39b 5.80±0.36a 6.37±0.46b 

Head 
 

Male 3.95±0.19a 4.23±0.49a 4.45±0.42a 

Female 4.21±0.15b 3.47±0.32 a 3.38±0.09 a 

Average 4.08±0.21a 3.85±0.56a 3.91±0.65a 

Neck 
 

Males 5.32±0.98a 4.67±0.27a 5.62±0.60a 

Female 5.35±0.27 a 4.89±0.49 a 5.96±0.74 a 

Average 5.33±0.65ab 4.78±0,37a 5.79±0.63b 

Legs 
 

Male 1.63±0.10a 1.72±0.07a 1.60±0.04a 

Female 1.78±0.16 a 1.56±0.10 a 1.62±0.24 a 

Average 1.70±0.15a 1.64±0.12a 1.61±0.14a 

Back 
Male 12.81±0.22a 14.10±0.62b 13.99±0.77b 

Female 13.05±0.30 a 12.61±1.11 a 12.46±0.62 a 

Average 12.93±0.27a 13.80±1.53a 13.22±1.04a 

a, b, c: on the same line, values with the same letter are similar (P>0.05)      BW: Body weight 
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Table 3: Relative weight of some quail organs at 8 weeks of age according to phenotype 

Characteristics 
(%BW) Gender 

Quail phenotypes 
White 

(n=12) 
Spotted 

white (n=12) 
Grey 

(n=12) 
 
Liver 
 

Male 2.27±0.34a 2.14±0.33a 2.34±0.11a 

Female 2.32±0.20a 3.07±0.35b 2.23±0.51a 

Average 2.29±0.25a 2.60±0.60a 2.28±0.34a 

 
Kidney 
 

Male 0.46±0.06a 0.45±0.02a 0.67±0.08b 

Female 0.50±0.01a 0.66±0.08b 0.50±0.10a 

Average 0.48±0.05a 0.55±0.13a 0.55±0.10a 

 
Heart 
 

Male 0.88±0.07a 1.41S±0.75a 0.90±0.18a 

Female 0.95±0.06b 0.83±0.10ab 0.78±0.02a 

Average 0.92±0.07a 1.12±0.57a 0.84±0.14a 

 
Empty gizzard 
 

Male 2.10±0.07a 1.78±0.06a 2.00±0.29a 

Female 2.12±0.26a 1.64±0.47a 1.95±0.17a 

Average 2.10±0.17b 1.71±0.31a 1.98±0.22ab 

 
Abdominal fat 
 

Male 0.80±0.80a 0.79±0.31a 0.80±0.33a 

Female 0.40±0.14a 1.18±0.25a 1.19±0.71a 

Average 0.60±0.56a 0.99±0.33a 0.99±0.54a 

Viscera Male 13.90±0.82a 14.84±1.07a 13.74±0.90a 

Female 14.82±0.65a 22.31±4.78b 14.40±0.85a 

Average 14.36±0.83a 18.57±5.13b 14.07±0.86a 

a, b: on the same line, values with the same letter are similar (P>0.05)          BW: Body weight 

Abdominal fat proportions were similar 
between the phenotypes. Gizzard and heart 
proportions were not significantly affected by 
phenotype. Kidney proportions in the white 
phenotype were not significantly (P>0.05) 
affected, while the spotted and grey 
phenotypes were significantly affected and 
had the highest values in females and males 
(0.66±0.08% and 0.67±0.08% respectively). 
 
Egg characteristics as a function of quail 
phenotype 
Egg external characteristics 

Regarding the effect of phenotype on egg 
characteristics (Table 4), egg weight, diameter 
and volume did not differ significantly 
according to phenotype. However, egg height 
was significantly (P<0.05) affected by 
phenotype and the lowest values were 
recorded with the spotted white phenotype 
(32.56±1.25 mm). Grey and white remained 
similar. Shape index was significantly 
(P<0.05) affected by phenotype and the 
highest values were obtained with the grey 
phenotype quails (78.82±2.80%).  

The albumen index was significantly 
(P<0.05) affected by phenotype and the highest 
values were recorded in spotted albumen 

(29.81±4.96 mm) and the lowest in white 
(16.33±5.05 mm). The weight of the different 
egg constituents and their proportions were not 
significantly (P> 0.05) affected by phenotype. 
However, the relatively lowest proportions of 
yolk and white were recorded in the grey and 
spotted white (31.44±2.67% and 57.82±2.97% 
respectively). Edible matter proportions were 
significantly (P<0.05) higher in the white 
phenotype (92.23±1.4%) than in the spotted 
white. They were also similar to the value 
obtained with the grey phenotype. 

Shell proportions were significantly 
(P<0.05) affected by phenotype and grey 
(8.15±0.39%) was similar to the others while 
the spotted white (8.77±0.72%) was 
significantly higher than white (7.77±1.04%). 
The thickness at the medium end and the small 
end were not significantly (P> 0.05) affected. 
On the other hand, the thickness at the large 
size was significantly (P<0.05) affected and 
the highest value was recorded with the 
spotted white phenotype (0.22±0.02 mm) and 
the lowest with the white (0.19±0.02 mm). 
The average shell thickness was significantly 
(P<0.05) higher in the white phenotype 
(0.20±0.01mm) compared to white. The grey 
phenotype (0.20±0.01mm) remained fairly 
similar to the others.
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Table 4 : Quail’s eggs characteristics of according to phenotype 
 

Parameters Quail phenotypes 
Average 

 White Spotted White Grey 

Egg’s external characteristics of eggs    
Weight (g) 12.27±0.59a 11.66±1.26a 11.83±0.81a 11.92±0.92 
Shape index 78.82±2.80b 78.60±3.03b 75.13±2.02a 77.51±3.06 
Volume (ml) 12.27±0.59a 11.66±1.26a 11.83±0.81a 11.92±0.92 

Egg’s internal characteristics of eggs   
Albumen index 16.33±5.05a 29.81±4.96c 24.55±3.23b 23.57±7.10 
Yolk index 37.07±3.36a 43.71±3.89b 42.12±1.84b 40.97±4.16 
Haugh unit 82.21±4.70a 95.30±5.00b 91.62±3.33b 89.71±7.02 

Egg’s constituent weight and proportions    
Yolk weight 4.04±0.46a 3.69±0.65a 4.03±0.50a 3.92±0.54 
Shell weight 0.95±0.09a 1.02±0.10a 0.96±0.08a 0.98±0.09 
Albumen weight 7.27±0.31a 6.95±0.58a 6.83±0.49a 7.02±0.49 
Yolk proportion 32.90±2.40a 31.44±2.67a 34.03±2.84a 32.79±2.73 
Albumen proportion 59.33±1.65a 59.79±2.34a 57.82±2.97a 58.98±2.42 
Edible matter 92.23±1.4b 91.23±0.72a 91.85±0.39ab 91.77±0.84 

Egg’s Shell characteristics     
Shell proportion (%) 7.77±1.04a 8.77±0.72b 8.15±0.39ab 8.23±0.84 
Large side ST (mm) 0.19±0.02a 0.22±0.02b 0.20±0.01a 0.20±0.02 
Medium side ST (mm 0.19±0.02a 0.20±0.02a 0.20±0.01a 0.20±0.02 
Small side ST (mm) 0.21±0.01a 0.21±0.02a 0.21±0.01a 0.21±0.01 
Average ST (mm) 0.20±0.01a 0.21±0.01b 0.20±0.01ab 0.20±0.01 
a, b: on the same line, values with the same letter are similar (P>0.05)      ST: Shell Thickness 

 
DISCUSSIONS 

The present study revealed that the 
production performance of the quail was 
significantly affected by phenotype. Overall, 
production parameters varied with phenotype.  
The lowest feed intake was recorded in the 
white phenotype compared to the spotted 
white and grey which were otherwise similar. 
These results contradict those of Bonos et al 
[17] and Berrama [18] in Algeria who 
recorded 543 g and 760 g at 6 weeks 
respectively and are close to those of Seyed-
Alireza et al [19] who obtained 479 g in Iran. 
This variation in feed intake could be 
explained by genetic type, environment but 
also by the fact that the hunger centre could be 
less stimulated in white quails. 

Data on body weight showed that spotted 
white and grey quails were not significantly 
affected by phenotype, but the lowest values 
were observed in whites (179.64±14.24 g). 
This corroborates the observations of Bonos et 
al [17] and Abdel-Azeem and Abdel-Azeem 
[20] who slaughtered the animals at 6 weeks 
of age at a weight of 172 g and 199 g 
respectively. The present study also revealed 
an increase in average weight gain in spotted 

white compared to grey. These results are 
close to those obtained by Abdel-Azeem [21] 
at 6 weeks of age and slightly higher than 
those obtained by Djitie et al. (2015) at 7 
weeks. The feed conversion ratio was lower 
than that recorded by Djitie et al. [5] and 
slightly higher than that obtained at 6 weeks 
of age by Bonos et al. [17]; Abdel Hakim et al. 
[22] and Ozbey and Ozcelik [23].  

The relatively highest average carcass yield 
at 8 weeks was recorded in the grey phenotypes 
and the lowest in the spotted white phenotype. 
However, these results were close to those 
obtained by Alkan et al. [24] at 42 days for the 
heavy lines. These variations indicate that quail 
carcass yield is mainly affected by sex and age 
at slaughter because, as in his studies, the yield 
of males recorded by Djitie et al. [5] was higher 
than that of females. 

In contrast to the proportions of legs and 
wishbone, those of neck, thigh, wing, back, 
head were significantly affected by phenotype. 
The same observation was made by Correa et al 
[25] who reported that the proportion of 
wishbone increased significantly with the 
protein level of the ration in male quails. 
Females grow faster and produce larger 
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muscles and more abdominal fat than males of 
the same age [26], which corroborates the 
results obtained in this study. According to 
Lotfi et al. [26], abdominal fat is the largest 
adipose tissue in chickens. 

No significant differences in liver 
proportions were observed with phenotype. 
Similar results were noted by Banerjee [27] 
and Ojedapo and Amao [28].  It is important 
to mention that liver weight depends on the 
time of its collection. In addition, the post-
mortem change in liver weight of Japanese 
quail may be due to blood leakage from the 
liver collected immediately after death. We 
observed a significant difference in all 
phenotypes in terms of heart proportions in 
favour of males, which was confirmed by the 
results of Canogullari et al. [29], Babazadeh et 
al. [30] and Djitie et al [5]. This could be due 
to anatomical differences between males and 
females.  Empty gizzard weight was lower 
than that observed by Hena et al. [31] and 
Tarhyel et al. [32]. Sex of the animals has been 
reported as a factor of variation in gizzard 
weight of birds by various authors [5, 28]. It is 
also important to note, that the gizzard 
undergoes morphological and functional 
changes depending on the bird species, sex, 
age, hormonal factors, diet and weather 
conditions [33]. Although the 2 testes are 
positioned symmetrically with respect to the 
median plane, they are often asymmetric in 
size. The left testis is usually larger than the 
right, as is the case in many bird species [34]. 
Egg weight is the most important parameter, 
not only for consumers, but also for egg 
producers. In this study, we found that egg 
weight was not significantly affected, 
regardless of phenotype, and values ranged 
from 11.66±1.26g in spotted to 12.27±0.59g 
in white. This is significantly higher than 
those recorded by Vali [35]. These results are 
close to 11.80 g to 13.38 g observed by Abdel-
Azeem, [36] and Çabuk et al. [37] in their 
control batches at 6 to 20 weeks of age.  

The highest shape index was found in 
whites, which corroborates the results of 
Hrncar et al. [7] for eggs of meat-type quails 
(78.18%). But this author observed lower 
values in egg-laying type quails (76.70%). 
According to Nedeljka and Nikolova [38], the 
shape index, between 70 and 77%, can be 
estimated as an optimal value in poultry, but it 
should be noted that the laying by young hens 

gives higher shape indices as the eggs are 
more rounded, which could explain the values 
obtained in this study conducted on relatively 
young birds. The shape index measurement of 
eggs is necessary to give an accurate 
estimation of the shell quality. This index 
shows that hen eggs have an appropriate 
shape, which is essential for efficient 
incubation, proper egg packaging and safe 
transport to the market [38].  

Quail eggs of the white phenotype had a 
higher egg volume of 12.27 ±0.59 ml and the 
lowest ones in the spotted white 11.66 ±1.26 
ml. The higher egg volume in white quail can 
be attributed to the higher egg weight, 
diameter and height. These results are similar 
to those recorded by Kanagaraju et al. [39] 
reporting variable quail egg volumes (between 
10.36 and 11.64 ml) across phenotypes. 

The albumen weight was not affected by 
phenotype and was, on average, 7.02±0.49 g, 
which corroborates those of Rasol et al. [40]; 
Jessy et al. [41] who showed that quail 
plumage colouration does not significantly 
affect the egg albumen weight. The average 
eggshell weight was comparable between all 
phenotypes, but higher than that obtained by 
Ouaffai et al. [8] and Rasol et al. [40] who 
recorded an average eggshell weight of about 
0.80 g. These results corroborate those of 
Jessy et al. [41] who reported that plumage 
colouration does not significantly affect 
eggshell weight. This difference in results 
with other authors could be due to the feed 
composition, age of the birds and genetic type. 

The lowest eggshell proportion (7.77 
±1.04%) was found in quails of the white 
phenotype and the highest (8.15 ±0.39%) in 
the grey. Hrncar et al [7] and Bensalah [42] in 
their studies had obtained values (8%) close to 
those of the present study. These results are 
not consistent with those of Begum et al. [43] 
who obtained higher values (between 9 and 
10%). They also showed that shell proportion 
is not significantly affected in white, grey, 
fawn, black and tuxedo quails. 
 
CONCLUSIONS  

Investigation of the growth performance 
and egg characteristics of some phenotypes of 
quail (Coturnix sp.) reared in the Sudano-
Guinean zone of Cameroon revealed that 
growth performance, egg characteristics, 
carcass yield and relative organ weights vary 
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from one phenotype to another. Quails of the 
spotted white phenotype are more suitable for 
growth as they show the best production 
performance although the egg weight of the 
quails was not significantly affected by 
phenotype. However, the proportions of 
edible material are higher in white quails. 
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