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Abstract: This study was conducted to investigate the effect of two different 

housing systems; floor pens vs battery cages on productive and 

reproductive traits in Japanese quail. One hundred and eighty birds at 6 

weeks of age were individually weighted and randomly divided into two 

equal experimental groups according to housing system (90 birds in each 

group, 30 male and 60 female), each group was randomly assigned to three 

replicates. Body weight, egg production and mortality rates were recorded. 

Fertility, hatchability and embryonic mortality percentages were 

calculated. Egg quality traits, plumage conditions and cloacal gland area 

were estimated during the experimental period. The results revealed highly 

significant differences (P<0.01) between floor pens and battery cages on 

most of the studied traits. Using floor pens improved laying rate, egg 

number, egg weight, egg mass, hatchability, yolk index, shell thickness, 

internal quality unit values compared to battery cages. In contrast, using 

battery cages increased body weight, plumage deterioration, male cloacal 

gland area and total mortality rate compared with floor pens during 

experimental period. 

It was concluded that floor pens housing system had significant 

positive effects on productive and reproductive traits of laying Japanese 

quail as compared with battery cages.  

INTRODUCTION 

Japanese quail have the advantage of rapid growth rate, small size, 

good reproductive potential, short life cycle, low feed requirements, good 

meat taste, better laying ability and shorter time of hatching as compared 

with the different species of poultry (Padgett and Ivey, 1959; Wilson et al., 

1961; Reese and Reese, 1962; Cooper, 1976; Mady, 1976 & 1981). Many 

workers studied the effect of housing systems on performance of different 

poultry species. Several studies were done during the last several years to 

study the effect of housing system on behavioural, productive and 
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reproductive traits of poultry. Most of the studies reported that, housing 

system is the most important factor affecting poultry performance. So, 

keeping of laying hens in cages has been criticized around the world. 

However, in developed countries about 90% of hens are kept in cages 

(Tauson, 1998). Quail hens preferred to lay their eggs in nests. The 

percentage of eggs found in nests was significantly higher than those on 

floor that was covered with plants and artificial shelters (Schmid and 

Wechsler 1997). Laying hens kept in cages were significantly (P< 0.05) 

heavier than hens kept in barn provided with litter and free range systems 

(Van Loon et al., 2004).  

The objective of this work was to study the effect of two housing 

systems (floor pens vs battery cages) on productive and reproductive 

performance traits of laying Japanese quail. 

MATERIALS AND METHODS 

Birds and husbandry 

This experiment was carried out during the period between 

November, 2006 to February, 2007 at the Poultry Farm, Department of 

Animal Production, Faculty of Agriculture, Suez Canal University, Ismailia, 

Egypt. Quails used in this experiment were kept under normal brooding 

conditions in brooding floor pens until they were six weeks of age under 

continuous light and with a gradual decrease in room temperature from 

37°C at hatching to 25°C at 6 weeks of age. 

At six weeks of age, 180 birds were individually weighted and 

randomly divided into two equal experimental groups according to housing 

system: the 1
st
 group was kept on floor pens (100x80x60 cm) and the 2

nd
 

was kept in battery cages (100x80x35 cm). Each group was randomly 

assigned to 3 replicates (10 males and 20 females each). All birds were kept 

under similar conditions during the experimental period. The birds were 

subjected to 16hr light 8hr dark/day. Wood shavings were used as a litter on 

floor pens. Both feed contain 20.15 % protein and 3089.5 Kcal/kg and water 

were provided ad libitum to all experimental groups. 

Studied traits Body weight:  

The birds were individually weighted at the start of experiment (6 

wks) and at 8, 10, 14 and 18 weeks of age. 
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Egg production parameters:  

The daily egg production rates were recorded up from laying to 18 

weeks age. Egg number, egg weight (g) and egg mass (g) were recorded.  

Fertility, hatchability and embryonic mortality:       

A total of 2250 eggs were used to determine fertility, hatchability 

and embryonic mortality (1300 eggs from floor pen group and 950 from 

battery cage group) at 10, 12, 14, 16 and 18 weeks of age. The eggs were 

collected daily and stored at room temperature for up to 5 days before they 

were placed in the incubator. 

At hatching all live and dead chicks were counted. The unhatched 

eggs were opened and classified either as being infertile or embryonic dead. 

The embryonic mortality was classified into four groups, the 1
st
 group was 

early dead embryos (EDE) from 1-5 days, the 2
nd

 group was late dead 

embryos (LDE) from 6-15 days, the 3
rd

 group was dead in shell (DIS) from 

16-17 days of incubation period, and the last group was pipped dead 

embryos (PDE) (Yakimenko et al., 2002; Khalil, 2009).  

Egg quality traits:      

A total of 200 quail eggs were used to measure egg quality traits for 

two consecutive days (120 eggs from floor pens and 80 eggs from battery 

cages) at 14 and 18 weeks. Eggs from each treatment were collected, 

weighed and broken out. Egg shape index, internal quality unit, yolk shape 

index and shell thickness were calculated.  

Plumage conditions:  

Plumage scores were measured at 8, 10, 14 and 18 weeks of age. 

Three areas of the body were measured (head, neck and back) using a scale 

from 1(completely feathered) to 5 (featherless). The sum of the values for 

all three areas was calculated for each bird, with values ranging from 

3(completely feathered) to 15 (featherless) according to Gerken (1991). 

 Cloacal gland: 

The area of cloacal gland (mm
2
) of males was measured using 

calipers at 8, 10, 14 and 18 weeks of age. 

Statistical Analysis: 

Data were analyzed using the General Linear Model (GLM) procedure 

of SAS (SAS Institute Inc., 1998). Least Square Means (LSM) were calculated 

and Least Square Differences (LSD) between means was tested.  
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The mathematical models used for body weight were: 

Yijk = μ+ Hi + Sj + eijk 

Where: 

Yijk = the observation on the k
th
 individual from the i

th
 housing system in j

th
 sex. 

μ = the overall mean. 

Hi = the fixed effect of the i
th
 housing systems (i= floor pens and cages). 

Sj = the fixed effect of the j
th
 sex (j= males and females). 

eijk = the random error associated with the ijk
th
 individual. 

The mathematical models used for egg production, egg quality, 

fertility, hatchability and cloacal gland were: 

Yik = μ+ Hi + eik 

Where: 

Yik = the observation on the k
th
 individual from the i

th
 housing system. 

μ = the overall mean. 

Hi = the fixed effect of the i
th
 housing systems (i= floor pens and cages). 

eik = the random error associated with the ik
th
 individual. 

RESULTS AND DISCUSSION 

1- Body weight:  

Average of live body weights of male and female quails as affected by 

different housing systems are given in Table (1). Results indicate that initial 

body weight (6 weeks old) did not differ significantly among the housing 

systems, indicating the complete randomization of distribution of birds into the 

experimental groups. However, after 6 weeks of age, males kept in battery 

cages had significantly heavier values than those kept on floor pens from 8 to 

18 weeks of age. Also, females kept in battery cages had significantly heavier 

body weight than females kept on floor pens at 8 and 10 weeks of age. Akram 

et al., (2000) found that Japanese quail chicks housed under floor system 

gained 27.06 % more weight than those reared under cage system. The average 

weight gain in males under floor system was 57.2 % more than males reared 

under cage system but the difference in females was minor 7.04 % more gain 

under floor system of housing. Apparently, the response of quails with respect 

to weight gain was better on the litter floor relative to the cage housing system 

as also reported by Heil, (1985); Pavlovski et al., (1992). The response of 



Japanese quail, floor, battery, eggs, fertility, hatchability and cloacal gland   

59 

 

quails with respect to weight gain was better on the litter floor relative to the 

cage housing system (Pavlovski et al., 1992). Also, Singh et al., (2009) showed 

that Lohmann White hens on floor pens had greater body weight compared 

with hens in cages. White Leghorn hens housed in furnished cages were 

significantly (P<0.05) heavier than hens housed in battery cages (Pohle and 

Cheng, 2009). 

2- Egg production traits: 

Data in Table (2) showed the effects of different housing systems on 

laying intensity, egg number, weight and mass from 6 to 18 weeks of age. 

Quails kept on floor pens had significantly higher values in laying rate, egg 

number, egg weight and egg mass than those kept in battery cages. These 

results agree with those obtained by Pavlovski et al., (1992) who found that 

egg production was higher when layers were housed in deep litter and free-

range system than in cages. Also, Pistekova et al., (2006) reported that the 

egg weight was significantly (P<0.05) higher in the deep litter system of 

laying hen keeping than cages. The highest percentage of broken eggs was 

observed in furnished cages (Guesdon and Faure, 2004). In relation to egg 

weight, Hidalgo et al., (2008) reported that the eggs produced on floor had 

higher egg weight than produced in cage of laying hens. Also, Ozbey and 

Esen (2007) found that egg weight values were significantly (P<0.05) higher 

on floor than in cages system of Rock Partridges. Singh et al., (2009) 

showed that Lohmann White hens on floor pens had greater egg weight 

compared with those produced on cages. 

3- Fertility, hatchability and embryonic mortality:     

       Fertility, hatchability and embryonic mortality percentages of quail 

eggs from 6 to 18 weeks of age as affected by different housing systems are 

presented in Table (3). Analysis of variance of data showed non significant 

difference between two housing systems in fertility, hatchability and 

embryonic mortality rates except in early dead embryo (EDE). Maximum 

percentages of hatchability were obtained in eggs laid from quail housed in 

floor pens compared with the other eggs laid from battery cages. In contrast, 

total dead embryos were lower in eggs laid from quail housed in floor pens 

compared with the other eggs laid from battery cages. All stages of 

embryonic mortality (early dead embryo (EDE) %, late dead embryo (LDE) 

%, pipped (PIP) %) were lower in eggs laid from quail housed in floor pens 

compared with the other eggs laid from battery cages, except dead in shell 

(DIS) % was significantly higher.  
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This result indicated that, housing system affected reproductive performance of 

Japanese quail. Birds housed on cages had lower values than those housed on 

floor. Decreasing of hatchability and increasing on mortality rate might be 

returned to 3 reasons: The 1
st
 reason may be attributed to non-specific stress. 

This stress causes hormonal imbalances, such as inhibition of GnRH secretion 

from the hypothalamus area which inhibit FSH and LH secretion from the 

anterior of pituitary gland, these hormones are playing an important role in the 

development of gonads in males and females (Catherine and Serge, 1991; 

Habeeb et al., 1992; and Terlouw, et al., 1997). The 2
nd

 reason may be 

attributed with the decreasing in fertile egg, fertile eggs produced from battery 

cages had significantly lower yolk index and shell thickness than fertile eggs 

produced from floor pens. The last reason may be attributed to the plumage 

damage in males which might be mainly returned to higher aggressive activity. 

Increasing aggressive activity between males may be due to decrease number 

of mating frequency between males and females. All these reasons might be 

produced weakness embryos and increases embryonic mortality and decreases 

hatchability percent.  

4. Egg quality traits: 

The effects of housing system on egg quality traits (egg shape index, 

yolk index, internal quality unit and shell thickness) are presented in Table 

(4). Eggs laid on floor had higher yolk index values than those eggs laid on 

cages at 18 weeks of age. On the other hand, shell thickness was 

insignificantly higher in eggs laid on floor than those laid on cages during 

the study period. Also, internal quality unit values were insignificantly 

varies due to housing system. These results similar those obtained by Ozbey 

and Esen (2007) who reported that floor and cage housing systems have 

essential effects on egg quality characteristics of Rock Partridges. Haugh 

unit values were higher (P<0.05) in caged birds than those on floor group. 

However, yolk index values were significantly (P<0.05) higher on floor 

than in the cage system. Hidalogo et al. (2007) reported that the eggs 

produced on floor had higher shell thickness and lower Haugh unit than 

produced in cage of laying hens. He added that, floor and cage housing 

systems had no effect on shape index of quail eggs. 

5- Plumage conditions: 

Plumage condition scores of male and female quails as affected by 

different housing systems are given in Table (5). High plumage scores 

(indicate high plumage deterioration) were obtained in males housed in 

cages than other housed on floor at all ages with significant differences 

(P<0.05) except at 18 weeks of age. This result indicated that, housing 
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system had a direct effect on behavioral activity of birds especially males. 

The males housed on floor pens had lower plumage damage than those 

housed on battery cages. Plumage damage might be mainly attributed to 

higher aggressive activity.  

On the hand, there were significant differences (P<0.05) between the 

two housing systems due to advancing ages at 14 and 18 weeks. These 

results indicted that plumage condition scores increased with advanced age 

especially in females than in males, when males and females raised together.  

6- The area of the cloacal gland (mm
2
): 

     The area of the cloacae gland (mm
2
) of male quails as affected by 

different housing systems is presented in Table (6). Males housed in cages 

had significantly (P<0.05) higher cloacal gland area than males housing on 

floor pens at 8 and 10 and during the entire period from 8 to 18 weeks of 

age,   

     These results indicate that housing system had significantly effects on 

cloacal gland area (mm
2
) and testicular development. These results agreed 

with Sachs (1967) and Siopes and Wilson (1975) who reported that the area 

of the cloacal gland is a good indicator of testicular size and function. 

Increasing in cloacal gland area in males kept in cages than those on floor 

cleared by plumage conditions. Battery cages caused increase plumage 

damage. Increasing aggressive activity between males may be due to 

decrease number of mating frequency between males and females which 

cause increase cloacal gland foam and size. 

 7-Mortality rate:  

Average mortality rate of Japanese quail males and females as 

affected by housing system are presented in Table (7). Battery cages exerted 

adversive effect on mortality rate. Birds housed in cages had higher 

mortality rate than birds housed in pens (10.00 vs. 2.22 %, respectively) 

irrespective of sex. On the other hand, the males had higher mortality rate 

than the females (16.67 vs. 0.83 %, respectively) irrespective of housing 

system.  

In general high significant differences (P<0.01) were detected 

between housing systems on most studied traits. It was concluded that 

battery cages had significant adverse effects on most productive and 

reproductive traits compared to floor pens. In this respect, floor pens system 

could be recommended to increase Japanese quail breeder's performance. 

 



M. Roshdy, et al 

62 

 

Table (1): Body weight (g) of male and female quails at different ages as 

affected by different housing systems (Mean±SE) 

Age 

(wks) 

 

Sex 

Housing system 

Floor pens Battery cages 

 

6 

Male 233.08±7.89 232.50±9.78 

Female 244.23±5.58 249.75±7.08 

Overall 238.66±4.83 241.13±6.12 

 

8 

Male 229.50±6.73
b
 240.20±8.52

a
 

Female 271.44±4.76
b
 282.60±6.02

a
 

Overall 250.47±4.12
b
 261.40±5.22

a
 

 

10 

Male 204.00±9.05
b
 245.80±11.44

a
 

Female 271.75±6.40
b
 286.90±8.09

a
 

Overall 237.88±5.54
b
 266.35±7.01

a
 

 

14 

Male 229.13±8.02
b
 244.60±10.14

a
 

Female 295.31±5.69 292.78±7.56 

Overall 262.22±4.91 268.69±6.32 

 

18 

Male 233.88±8.14
b
 262.00±10.30

a
 

Female 301.00±5.76 307.78±7.67 

Overall 267.44±4.98
b
 284.89±6.42

a
 

a,b,c
 Means in any row with no common superscript differ (P < 0.05). 

Table (2): Egg production traits as affected by housing systems through 6 to 

18 weeks of age (Mean±SE) 

 

 Parameters 

Housing systems 

Floor pens  Battery cages 

Egg number/hen (n) 60.50±3.27
a
 49.01±3.27

b
 

Laying rate (%) 72.04±2.09
a
 57.69±2.09

b
 

Egg weight/hen (g) 13.51±0.24
a
 12.75±0.24

b
 

Egg mass/hen (g) 816.20±41.60
a
 623.36±41.60

b
 

a,b
 Means in any row with no common superscript differ (P < 0.05). 

Table (3): Fertility, hatchability and embryonic mortality percentages of 

quail eggs as affected by housing systems through 8 to 18 weeks 

of age (Mean±SE) 

 

Parameters  

Housing systems 

Floor pens  Battery cages 

Fertility (F) % 97.89±1.32 97.50±1.39 

Hatchability (H) % 73.44±4.37 60.88±4.63 

Early dead embryo (EDE) % 6.14±1.54
b

 13.67±1.66
a

 

Late dead embryo (LDE) % 16.88±4.51 23.57±4.82 

Dead in shell (DIS) % 4.11±1.77 2.38±1.88 

Pipped (PIP) % 4.44±2.99 7.50±3.18 

Total dead embryo (TDE) % 26.56±4.37 39.13±4.63 
a,b

 Means in any row with no common superscript differ (P < 0.05). 
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Table (4): Egg quality traits with respect to different housing systems 

(Mean±SE) 

Parameters Age 

(wks) 

Housing system 

Floor pens Battery cages 

Egg shape index (ESI) 

14 79.00±0.64 80.44±0.74 

18 79.22±0.74 77.80±0.99 

Overall 79.11±0.49 79.12±0.62 

Yolk index (YI) 

14 49.00±0.82 47.22±0.95 

18 50.78±0.95
a
 46.00±1.27

b
 

Overall 49.89±0.63 46.61±0.79 

Internal quality unit (IQU) 

14 90.42±1.14 93.67±1.31 

18 94.56±1.31 94.80±1.76 

Overall 92.49±0.87 94.23±1.01 

Shell thickness (STH) 

14 19.92±0.62 19.67±0.71 

18 20.00±0.71 18.80±0.96 

Overall 19.96±0.47 19.23±0.60 
a,b

 Means in any row with no common superscript differ (P < 0.05). 

Table (5): Plumage condition (scores)
1
 of male and female quail with 

respect to different housing systems (Mean±SE) 

Age 

 (wks) 

 

Sex  

Housing systems 
Overall of sex 

Floor pens  Battery cages 

 

8 

Male 4.13±0.59
b
 6.60±0.76

a
 5.36±0.68

A
 

Female 4.63±0.42 3.80±0.53 4.21±0.48
B
  

Overall 4.38±0.36 5.20±0.46  

 

10 

Male 7.00±0.76
b
 10.20±0.95

a
 8.60±0.86

A
 

Female 4.81±0.53 4.50±0.68 4.67±0.61
B
 

Overall 5.91±0.46
b
 7.35±0.59

a
  

 

14 

Male 9.75±0.83
b
 12.20±1.04

a
 10.98±0.94

A
 

Female 6.06±0.58
b
 7.44±0.78

a
 6.75±0.68

B
 

Overall 7.91±0.51
b
 9.82±0.65

a
  

 

18 

Male 11.25±1.15 11.60±1.46 11.43±1.31
A
 

Female 9.56±0.81
b
 10.44±1.09

a
 10.00±0.95

B
 

Overall 10.41±0.71
b
 11.02±0.91

a
  

 

Overall of 

housing  

Male 8.00±0.48
b
 10.40±0.60

a
 9.20±0.54

A
 

Female 6.38±0.34 6.10±0.43 6.24±0.39
B
 

Overall 7.19±0.29
b
 8.25±0.37

a
  

 a, b
 Means in a row with no common superscript differ (P < 0.05).  

 A,B
 Means in a column with no common superscript differ (P < 0.05). 

1
High score indicate high plumage deterioration. 
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Table (6): The area of cloacal gland (mm
2
) of males as affected 

by different housing systems (Mean±SE) 

Age 

(wks) 

Housing systems 

Floor pens Battery cages 

8 441.00±15.86
b
 531.20±20.06

a
 

10 397.38±32.57
b
 559.20±41.10

a
 

14 410.75±33.18 503.80±41.96 

18 457.75±31.16 516.40±39.41 

Overall 422.38±10.44
b
 528.00±13.21

a
 

a,b
 Means in any row with no common superscript differ (P < 0.05). 

Table (7): Total mortality rate as affected by housing system 

 Sex Housing system 

  Floor pens Battery cages Total 

Mortality 

6-18 (wks) 

Male %  6.67 26.67 16.67 

Female %  0.00 1.67 0.83 

Total mortality  % 2.22 10.00 6.11 

REFERENCES 

Akram, M., Shah, H., and Khan, I. M. (2000). Effect of varying floor 

space on productive performance of Japanese quail breeders 

maintained under litter floor and cage housing systems. J. Agri. Sci. 

Vol. 37 (1 – 2). 

Catherine, R. and Serge, R. (1991). Effect of stress on the activity of the 

Hypothalamic-Pituitary-Gonadal Axis: peripheral and central 

mechanisms. Biology of Reproduction 45: 523-532.  

Cooper, D. M. (1976). The Japanese quail. In: the UFAW Handbook on the 

Care and Management of laboratory Animals (5th ed.). Churchill 

Livingstone, Edinburgh, UK, 465-474. 

Gerken, M. (1991). Antagonistic relationship between behavioural and 

production traits in poultry. Habilitation. Thesis, Bonn Uni, Science of 

Animal. 

Gerken, M., and Mills, A. D., (1993). Welfare of domestic quail. In: 

Savory, C. J.,Hughes, B. O. (Eds.), Fourth Eur. Symp. On Poultry 

Welfare, Edinburgh. Universities Federation for Animal Welfare, 

Potters Bar, pp. 158-176. 

Guesdon, V. and Faure, j. M. (2004). Laying performance and egg quality 

in hens kept in standard or furnished cages. Anim. Res. 53: 45 – 57. 



Japanese quail, floor, battery, eggs, fertility, hatchability and cloacal gland   

65 

 

Habeeb, A. A., Maria, I. F. and kamal, T. H. (1992). Heat stress. In: 

Phillips, c. and Piggins, D.: Farm Animals and the Environment. 

C.A.B. International, University press, Cambridge.  

Heil, G. (1985). Interaction of housing (cages and floor pens) and Strain on 

egg production tests. Animal breeding  (Abstract) 53, No 12, 2944.  

Hidalgo, A., Rossi, M., Clerici, F. and Ratti, S. (2008). A market study on 

the quality characteristics of eggs from different housing systems. 

Food Chemistry (106) 1031–1038. 

Khalil, A. H. (2009). Productive and physiological responses of Japanese 

quail embryos to light regime during incubation period. Slovak J. 

Anim. Sci., 42, (2): 79-86.  

Mady, M. E. (1976). Some physiological studied on Japanese quail 

(Coturnix coturnix japonica) under Egyptian environmental 

conditions. M.Sc. Thesis, Ain Shams Uni., Faculty of Agriculture. 

Mady, M. E. (1981). Some factors affecting reproductive efficiency and 

productivity of Japanese quail under Egyptian environmental 

conditions. Ph.D. Thesis, Ain Shams Uni, Faculty of Agriculture. 

Ozbey, O. and Esen, F. (2007). The effects of different breeding systems on 

egg production and egg quality characteristics of Rock Partridges. 

Poult. Sci. 86: 782 – 785.  

Padgett, C. A. and Ivey, W. D. (1959). Coturnix quail as a laboratory 

research animal. Sci. 129 (3344): 267-268. 

Pavlovski, Z., Masic B., Josipovic S., and Hopic, S. (1992). The effect of 

the system of housing on the laying performance proizvodne osobin 

nosilija Konzurmnih Jaja U malim Jatima. Biotechnolgija U 

Stocarstvu, 8(1-2): 57-63 (Poult. Abst. 18(10): 285). 

Pistekova, V., Hovorka, M., Vecerek, V., Strakova, E. And Suchy, P. 

(2006). The quality comparison of eggs laid by laying hens kept in battery 

cages and a deep litter system. Czech J. Anim. Sci. 51(7): 318 – 325.  

Pohle, K. and Cheng. H. W. (2009). Comparative effects of furnished and 

battery cages on egg production and physiological parameters in 

White Leghorn hens.  Poult Sci. 88: 2042 – 2051. 

Reese, E. P. and Reese, T. W. (1962). The quail, coturnix coturnix, as a 

laboratory research animal. J. Exwtl. Analysis of Behaviour. 

5(2):265-270. 



M. Roshdy, et al 

66 

 

Sachs, B. D. (1967). Photoperiodic control of the cloacal gland of the 

Japanese quail. Science 157: 201 – 203.  

SAS Institute, (1998). SAS statistical guide for personal computer, SAS 

Institute Inc. Cary, NC. 

Schmid, I. and Wechsler, B. (1997). Behaviour of Japanese quail 

(Coturnix  Japonica) kept in semi-natural aviaries. Applied Animal 

Behaviour Science, 55: 103 –112. 

Singh, R., Cheng, K. M., and Silvesides, F. G. (2009). Production 

performance and egg quality of four strains of laying hens kept in 

conventional cages and floor pens. Poult Sci.  88: 256 - 264. 

Siopes, T. D. And Wilson, W. O. (1975). The cloacal gland- an external 

indicator  of testicular development in coturnix. Poultry Sci. 54: 1225 

– 1229. 

Tauson, R., (1998). Health and Production in improved cage designs. 

Poult. Sci.,77:1820-1827. 

Terlouw, E. M., Schouten, G. P. And Ladewig, J. (1997). Physiology. In: 

Michael, C. A. And Barry, O. H.: Animal Welfare. C.A.B. 

International. University Press, Cambridge.  

Van Loon, D. P. R., Hangalapura, B., De Vries Reilingh, G., Nieuwland, 

M. G.  B., Kemp, B., and Parmentier, H. K. (2004). Effect of three 

different housing  systems on immune response and body weight of 

chicken lines divergently selected for antibody responses to sheep red 

blood cells. Livestock production science 85: 139-150. 

Wilson, W. O., Ursula, K. A. and Hans, A. (1961). Evaluation of coturnix 

as pilot animal for Poultry. Poultry Sci. 40: 651-657. 

Yakimenko, I., Besulin, V.,  Testik, A. (2002). The effects of low intensity 

red laser irradiation on hatching eggs in chicken and quail. In: Int. J. 

Poult. Sci., vol.1, 2002, p. 06-08.  

 

 

 

 

 



Japanese quail, floor, battery, eggs, fertility, hatchability and cloacal gland   

67 

 

 الملخص العربى

 ميه للٳسكان على الصفات الإوتاجية والتىاسلية فى السمان الياباوىاتأثير وظ

ماضى  محمد السيد– أحمد محمد حنفى – حسن عبد الغفار خليل – محمد رشدى اسماعيل 

انرشتيح فٗ – انرشتيح الأسظيح )أخشيد ْزِ انردشتّ نذساسح ذأثيش َظاييٍ يٍ انرسكيٍ 

.  عهٗ انصفاخ الإَراخيح ٔانرُاسهيح فٗ انسًاٌ انياتاَٗ (تطاسياخ

 اساتيع يٍ انعًش حيث ٔصَد فشدياً ٔٔصعد عشٕائياً انٗ 6 طائشاً عُذ 180ذى أسرخذاو 

 60:  ركش 30يدًٕعح /  طائشاً 90)َظاو انرسكيٍ ل انعذد ٔفقاً  فٗيدًٕعريٍ ذدشترييٍ يرسأيريٍ

.   يكشاساخ3 عهٗٔكم يدًٕعح ٔصعد عشٕائياً  (أَثٗ

كًا ذى حساب َسة انخصٕتّ ، . يٍ ٔصٌ اندسى ، إَراج انثيط ، َسثح انُفٕقِّ ذى ذسديم كم -

فٕق غذج السييش ، يساحح خيٍ خٕدج انثيط ، حانح الِّ كًا ذى ذقذيش كم. انفقس ٔانُفٕق اندُيُٗ

. انًدًع ٔرنك خلال فرشج انردشتح

تيٍ َظايٗ انرسكيٍ فٗ يعظى انصفاخ  (P≤0.05)أظٓشخ انُرائح ٔخٕد فشٔق عانيح انًعُٕيّ  -

 .انًذسٔسّ

أٌ اسرخذاو َظاو انرشتيح الأسظٗ نهسًاٌ انثياض حسٍ يٍ يعظى انصفاخ انًذسٔسّ ٔانرٗ ٔخذ  -

يعذل إَراج انثيط، عذد ٔٔصٌ انثيط، كرهح انثيط، َسثح انفقس ٔانُفٕق اندُيُٗ، دنيم : ذرًثم فٗ

 .اندٕدج انذاخهيح نهثياض يقاسَح تانرشتيح فٗ أقفاص– سًك انقششج – شكم انصفاس 

 اسرخذاو انثطاسياخ فٗ ذشتيح انسًاٌ انثياض أدٖ إنٗ صيادج  ٔخذ أٌٔعهٗ انعكس يٍ رنك

انًدًع، يعذل انُفٕق انكهٗ يقاسَح تانرشتيح فٕق غذج  اليٍ ٔصٌ اندسى، ذهف انشيش، يساححِّ كم

. الأسظيح خلال فرشج انردشتح

ٔخلاصح ْزِ انذساسح ذٕظح أٌ إسرخذاو َظاو انرشتيح الأسظيح نّ ذأثيش يعُٕٖ ٔإيداتٗ 

 .عهٗ يعظى انصفاخ الإَراخيح ٔانرُاسهيح نهسًاٌ انياتاَٗ انثياض يقاسَح تانرشتيح فٗ تطاسياخ


