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Abstract: The present study was carried out at the Poultry Experimental 

Unit, belonging to Department of Animal Production, AL-Azhar University, 

Cairo, Egypt, during the period from 1/1/2008 to 12/2/2008 in order to 

investigate growth performance and nature of growth of japanese quail as 

affected by dietary energy source, levels and age. A total number of 1080 

unsexed one day old japanese quail chicks were randomly distributed into 9 

dietary treatment groups. The nine treatment groups represented three 

dietary energy sources (carbohydrates, plant oil and animal fats) within 

each three energy levels (2600, 2900 and 3200 Kcal ME/Kg) were tested. 

Each dietary treatment was represented in triplicates. The experimental 

diets were formulated to contain 24% crude protein each with one of the 

tested energy levels. Experimental diets and drinking water were offered ad 

libitum and the experiment lasted 6 weeks after start. The following 

treatment groups are tested for source carbohydrates (S1), plant oil (S2) and 

animal fats (S3) and for energy levels (L1), (L2) and (L3) represented the 

energy levels 2600, 2900 and 3200 Kcal ME /Kg. The resulting treatments 

groups are S1L1, S1L2, S1L3, S2L1, S2L2, S2L3, S3L1, S3L2 and S3L3 

respectively. Results obtained are summarized in the following:  

1-The highest (P<0.05) average final weights at 6 weeks of age was 

recorded by the S2L2 group, while the lowest (P<0.05) values were recorded 

by S1L1, S1L2, S2L1and S3L1 groups. Regardless of energy level tested plant 

oil groups recorded the highest (P<0.05) final weights followed in a 

significant decreasing order by animal fat and carbohydrates, respectively. 

Both energy levels 2900 and 3200 Kcal ME/Kg recorded significantly 

higher final weights compared to the lowest level, regardless of energy 

source. 
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2-The best feed conversion ratio (P<0.05) was recorded by the both 

S2L3 and S3L3 groups, while the worst ones were recorded by the S1L1, S1L2 

and S3L1 groups. Regardless of energy levels tested both plant oil and 

animal fat groups recorded the best FCR compared to carbohydrates. Also, 

the best (P<0.05) FCR was recorded by the highest energy levels tested 

followed in an increasing significant order by the 2900 and 2600 Kcal 

ME/Kg, respectively, regardless of energy source tested. 

3-The best energy conversion ratio (P<0.05) were recorded by the 

S2L2, S2L3, S3L2 and S3L3 groups while the worst (P<0.05) were recorded by 

the other treatments group. Regardless of energy level plant oils and animal 

fats results in better (P<0.05) energy conversion compared to 

carbohydrates. Also, both ME levels 2900 and 3200 Kcal/Kg recorded the 

best (P<0.05) energy conversion ratio compared to the lowest dietary 

energy level (2600 Kcal ME/Kg). 

4-The performed nutritional treatments released significant effects 

on total plasma lipids, total plasma triglycerides, total plasma cholesterol, 

total plasma HDL and total plasma LDL.  

5-Both energy sources and energy levels tested as well as age had 

significant effects on flesh chemical composition. In conclusion it can 

recommended that the plant oil as energy source and level 2900 Kcal ME 

/Kg showed the best growth traits for Japanese quail.  

INTRODUCTION 

It is well know that Japanese quail is a diversified poultry species 

reared for commercial egg and meat production. It is blessed with the 

unique characteristics of fast growth, early sexual maturity, high rate of egg 

production, short generation interval and shorter incubation period that 

makes it suitable for diversified animal agriculture Sarabmeet et al. (2008). 

There are many differences in the metabolism of fat and carbohydrates. The 

relatively low specific dynamic action of fat is suggested as areason for 

growth response of substituting dietary carbohydrates by fat Carew and 

Hill, (1964) fat is also reported to enhance feed efficiency via an “extra 

caloric” effect Jensen et al., (1970). However, Plavnik et al., (1997) found 

that growth and feed efficiency from broilers at 7 weeks of age responded 

similarly to increase energy either by fat (Soy oil) or carbohydrates (Wheat), 

without significant differences between the two sources. The observation of 

Carre (1993) showed that age of the birds, particularly during the first 3 

weeks of life, has a marked effect on the utilization of dietary nutrients. 

Renner and Hill (1960) suggested that as preceding of age in birds resulted 
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in an improvement in feed utilization. Growth is one of the main attributes 

of living thing and is such an obvious process that it hardly seems to justify 

any particular formal definition. The simple concept of growth meaning 

getting bigger, in perhaps rather better than many of the complicated 

attempts to formalize something of such extraordinary complexity 

Lawrence and Fowler (1997).Several reports revealed that adding animal 

fats or vegetable oil to growing chick quail ration lower feed intake but 

improve weight gain and efficiency of feed utilization. An improvement in 

both growth rate and feed conversion was observed by the incorporation of 

both vegetable oil and animal fat in chick's diets Vermeersch and 

Vanschoubroek (1968). El-Husseiny et al.(1990) and Lesson and Atteh 

(1995) indicated that weight gain and feed utilization improved in poultry 

by feeding diet containing oils or fats. However, Vila and Esteve –Garcia 

(1996) showed that in chicken's growth performance influenced by fat 

source and levels in the rations. JØrgeensen, et al. (1990) observed that dry 

matter, protein and fat of flesh broiler chickens were increased when the age 

increased from 13 to 46 day but ash was decreased in the same period. 

Ensaf (2000) found that both of moisture and protein percentages were 

significantly decreased in Japanese quail when the age increased from 4 to 8 

week of age, while fat and ash percentages significantly (P≤0.01) increased. 

This study aimed to investigate the growth performance, nutrient utilization, 

some blood plasma parameters nature of growth and carcass chemical 

composition of Japanese quail, from 1 to 6 weeks of age as affected by 

feeding diets containing different dietary energy sources and levels. 

MATERILES AND METHODS 

The study was carried out at the Poultry Experimental Station, 

belonging to Faculty of Agriculture, Al – Azahar University, Naser City 

Cairo, Egypt, in order to study the growth performance of growing Japanese 

quail at different ages as affected by feeding different dietary energy sources 

i. e., carbohydrate, animal fat (cow tallow) and plant oil (sunflower oil) each 

at three energy levels 2600, 2900 and 3200 ME Kcal/Kg of diet, 

respectively. Also, some blood plasma parameters and chemical carcass 

composition at different ages were performed. The fattening period lasted 

6
th

 weeks of age. A total number of 1080 unsexed Japanese quail chicks one 

day old were randomly distributed at one day of age into 9 experimental 

groups each in three replicates containing 40 birds each. The electrical 

batteries were used in brooding of chicks and equipped with waterers and 

feeders. The temperature degree and humidity percentages were daily 

measured and recorded approximately 35 ± 2.0 C
o
 and 65 ±3.0% as 

averages at the first week, then the temperature degree was gradually 
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decreased with age until quail chicks were acclimatized to the 

environmental condition. Average initial weight of Japanese quail chicks at 

the experimental start ranged between 8.45 and 8.85 ±0.4 g with 

insignificant differences among the experimental groups indicating the 

random distribution of individuals among the dietary experimental groups. 

All diets were formulated to provide the nutrient requirements according to 

NRC (1994). The formulations and chemical diet composition of the 

experimental diets are given in Table (1). Feeds and water were offered ad 

libitum for chicks along the experimental period. Continuous lighting 

program (24hr) was used during the whole experimental period. Individual 

body weight was recorded at 1, 2, 3, 4, 5 and 6 weeks of age. Also, nutrient 

utilization was calculated at the end of experimental period. At the end of 6
th

 

weeks of age individual blood samples were collected in dry clean 

centrifuge tubes from three males and three females within each treatment. 

Blood samples were separated by centrifugation at 3000 rpm for 15 minutes. 

Constituents of blood plasma were determined by using Spectrophotometer 

apparatus e.g. Total plasma lipids was performed according to Knight et 

al.(1972) triglycerides McGowan (1983) cholesterol Schettler and Nussel 

(1975) high density lipoprotein and low density lipoprotein 

Richmond(1973). The suitable commercial kits (made in Egypt) by 

Diamond Company, Stanpio, Laboratory Pasteur Lab. Diagnostic and 

Bioadwic Company were used in analysis. At the end of experimental 

period i.e. 6 weeks of age, 6 birds (3male and 3 female) were randomly 

taken from each treatment slaughtered, defeathered, eviacuated and deboned 

for proximate chemical analysis for moisture, crude protein, ether extract, 

ash and NFE contents for the breast and sight meat according to the methods 

described by A.O.A.C.(1994). All chemical analysis parameters were 

calculated on dry matter basis and NFE contents were calculated by 

differences (All components-100). The statistical analysis of obtained data 

was performed by SPSS 
®
 Computer Software 10.00 (SPSS, 

®
1999) based 

on multi factorial ANOVA and Chi-square procedures was performed to test 

the significant differences among means at (P<0.05) level of significance. 

The following model was used: 

Xijk = M +αi + ßj + αßij+ eijK where,    

M = General mean. 

αi = Effect of A factor (Source). 

ßj = Effect of B factor (Levels). 

αßij = Interaction between A and B. 
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eijK= Stander error for observations.  

Then, the one way ANOVA analysis was performed to analyze the effect of 

energy source and levels alone. The following model was used.  

Yij = M + Ti+ eij   

M = General mean. 

T = The effect of nutritional treatment 

e = The stander error. 

Arcsine of the square root of the some variable was used to convert 

all percentages to absolute figures prior to analysis. Multiple range tests was 

used to determine the significant differences among means (Duncan's 

1955). 

RESUILTS AND DISCUSSION 

Effecte of energy sources and levels on growth performance of Japanese 

quail:  

Body weight (BW). 

 Results of Table (2) and Fig (1) revealed that averages of initial 

weights of Japanese quail (one day old) at the start of the experiment ranged 

between 8.45 g to 8.85 g with insignificant differences among the 

experimental groups indicating the random distribution of individual into 

experimental groups. At one week of age group S1L2 had significantly 

(P<0.05) the highest (28.13g) body weight compared to the other treatment 

groups, followed in a significant (P<0.05) decreasing order by groups (S1L1, 

S1L3, S3L3, S2L3, S2L1, S2L2) then groups (S3L2 and S3L1) respectively. At 

the second week of age groups (S3L3, S1L2 and S3L2) recorded the highest 

body weights followed in a significant (P<0.05) decreasing order by S3L1 

and S2L3 groups which showed higher (P<0.05) body weights than S2L2, 

S1L3 and S2L1 groups respectively. At the third week of age groups (S1L2 

and S3L3) had significantly (P<0.05) higher body weights (105.87 and 

99.65g respectively), followed in a significant (P<0.05) decreasing order by 

S2L2, S2L3 and S1L1 than S1L3, S3L2, S2L1 and S3L1 respectively. At the four 

week of age groups (S1L2, S3L3, S2L3 and S2L2) recorded the highest 

(P<0.05) weights, followed by (S1L1, S1L3 and S3L2) then by (S2L1and S3L1) 

groups respectively. At the five week of age groups S2L3 recorded 

significantly (P<0.05) higher body weight (184.32 g) while group S3L2 

recorded the lowest body weight (149.00 g).  

Results of Table (2) revealed that at the 6 
th

 weeks of age the highest 

(P<0.05) final weight was obtained by the groups S2L2, S2L3 and S3L2, 
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followed by groups S3L3 and S1L3. The groups S2L1, S3L1, S1L2 and S1L1 

recorded the lowest (P<0.05) values of live body weight. The results 

indicated that incorporation of plant oil at a dietary level of 8.07% improved 

final body weight, followed by levels of 8.89% plant oil, 8% and 8.97% 

animal fat. The results of the same Table indicate also that incorporation of 

carbohydrates (yellow corn, wheat bran) at all tested energy level resulted in 

negative (P<0.05) effects on final weights of Japanese quail. 

Regardless of energy level, Table (3) and Fig (2) indicated that there 

were significant (P≤0.05) differences among the dietary energy sources for 

body weight of Japanese quail at different ages of fattening period extended 

from 1 to 6 
th

 weeks of age. The quail fed plant oil at 6 weeks of age 

recorded higher value (P≤0.05) of body weight, followed by quail fed 

animal fat and carbohydrate sources respectively. Concerning the effect of 

energy level on live body weight regardless of energy source (Table 4) 

showed that live body weights were significantly (P<0.05) heavier when 

quail were fed on diets containing 2900 and 3200 Kcal ME/Kg as compared 

with 2600 level, expect for values of body weight recorded at one day and 5 

weeks of age, where insignificant difference was observed among dietary 

levels. These results are harmony with those reported by Akinwande (1981) 

who showed that the growth rate of broiler chicken increased when fed diets 

containing fat as high energy sources. Also, Jerryl and William (1981) 

showed that increasing fat levels from 1.0 to 8% in the diet of Turkey body 

weight significantly increased and the increase was more pronounced at 

older ages. El-Helaly (1983) reported that chicks gained much more with 

increasing dietary oil and fat level up to 7.5% of the diet. Also, Blair et al. 

(1986) showed that the using different levels of fat in the diet (5, 10 and 

15%) of broiler chickens body weight was increased. In similar studies 

reported by Elias et al.(1985) found that final body weight gain of quail 

increased when levels of energy increases from 2642 to 2880 Kcal ME/Kg. 

Crespo and Esteve-Garcia (2001 and 2002) found that the addition 10.0% 

of tallow and sunflower oil in the diets of broiler chickens resulted in 

increases of body weight. However Gunes and Cerit (2001) found that body 

weight of Japanese quail increased with advance of age from hatch to sexual 

maturity. 

Body weight gain and nutrient utilization. 

 As presented in Table (5) averages of body weight gain of Japanese 

quail during the period from one to 6 
th

 weeks of age ranged between 210.60 

g for group S2L2 and 183.15 g for group S1L1 with significant (P<0.05) 

differences among the treatment groups. The results indicated that the group 
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of quail fed diets containing plant oil (S2L2) with an energy content of 2900 

Kcal ME/Kg and a C/P ratio of 120.83 showed the highest (P<0.05) total 

body weight gain records, followed in an insignificant order by S2L3, S3L2 

and S3L3 groups and significant (P<0.05) order by the remaining treatment 

groups. The increase of body weight of Japanese quail may due to the fact 

that plant oil had more unsaturated fatty acids which, digest and absorption 

faster than saturated fatty acids as compared with other diets Lopez-Ferrer 

et al, (2001). These results are in accordance with results of Chung et al. 

(1993) who found that broiler chickens fed diets supplemented with 

sunflower oil had higher live body weight gain than birds fed on diets 

containing tallow. Also, Scaife et al. (1994) found that live body weight 

gain of broiler chickens was significantly improved when fed on diet 

containing oils. Concerning total feed intake results of Table (5) revealed 

that group S1L1 recorded the highest (P≤0.05) total feed intake, while both 

S2L3 and S3L3 recorded the lowest values. These results indicated that 

within each energy source feed intake decreased as the dietary energy level 

increased in the diet. These results may due to the fact that oils and fat 

contain more available energy compared to carbohydrates, these results are 

in agreement with the finding of Brown and McCarthy (1982) who noticed 

that feed intake was significantly decreased with increasing poultry fat in 

broiler diet. Blair et al. (1986) found that feed intake of broiler chickens 

decreased when dietary fat increased in the diet. On the other hand, Sanz et 

al. (2000) indicated that feed intake of broiler chickens was not significantly 

affected when fed diets containing sunflower oil or tallow.  

Concerning feed conversion ratio results of Table (5) indicated that 

within each energy source feed conversion ratio decreased (improved) 

almost in a significant manner with each increases in energy levels fed and 

the improvement related to both factors i.e. reduced feed intake and 

improved gain in live weight Table (5). The feed conversion ratio value was 

obtained by groups S2L3 and S3L3 were significantly decreased (improved) 

compared to the other treatment groups. These results are in accordance 

with the finding of Shoeib (1997) who showed that the addition of fats in 

broiler diet improved feed conversion ratio compared to the control group. 

Balevi et al. (2000) found that when broiler chickens feed diets containing 

4.5% sunflower oil feed conversion ratio deceased as (improved) compared 

with diet containing 4.5% tallow. Furthermore, Pesti et al. (2002) reported 

that increasing fat content from 3 to 6% in the diet of broiler chickens 

decreased feed conversion. As presented in Table (5) the highest (P<0.05) 

total ME intake was recorded for S1L3 and S1L2, followed in a significant 

decreasing order by group S1L1 and then other groups, where insignificantly 

differences were detected among them. Concerning ME conversion ratio 
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Table (5) indicated that the best (lowest) records were obtained by the S2L2, 

S2L3 , S3L3 and S3L2 groups followed by other treatment groups, where 

S1L2, S1L1, S1L3, S3L1 and S2L1 groups recorded the highest (P<0.05) 

values. These results may indicate that the energy levels of 2900 and 3200 

Kcal ME/Kg may be sufficient for the best ME utilization when energy is 

derived from plant or animal fat sources.  

Results of Table (5) indicate that the highest total protein intake 

(P<0.05) were recorded by the S1L1, S3L1 and S2 L1groups compared to the 

other treatment groups. These results indicate that total protein intake 

decreased within each energy source with increasing the dietary energy 

level. Concerning protein conversion ratio (PCR), results of Table (5) 

revealed that the worst PCR values were recorded by S1L1, S3L1 and S2L1 

groups and the best values (P<0.05) were recorded by S2L3, S3L3, S2L2, S3L2 

and S1L3 which indicate in general that increasing energy level in quail diets 

whether from carbohydrate, plant oils or animal fat improved the PCR. 

Concerning the effect of interaction between energy sources and levels on 

mortality rate, results of Table (5) revealed that mortality percentage during 

the whole experimental period ranged between 5 to 7.50 % and almost all 

mortalities recorded in the present study had due to accidental factors during 

handing of birds and not to treatments performance. Regardless of energy 

level results of Table (6) revealed that dietary energy source had significant 

effects on final body weights for the favor of oil and animal fat and on feed 

intake for the favor of carbohydrate sources. The same Table shows also 

that groups fed on diets containing oils or fat as energy sources recorded the 

best (P<0.05) FCR compared to the carbohydrates. The same trend was 

observed in energy conversion ratio where both oil and fat groups had 

significantly better (P<0.05) metabolizable energy conversion ratio. Results 

of the same table indicate clearly that protein conversion ratio of birds fed 

on diets containing oils or fats had better (P<0.05) protein conversion ratio 

compared to carbohydrate. These results are in agreement with the finding 

of Chung et al. (1993) who found that broiler chickens fed diets 

supplemented with sunflower oil was had higher live body weight gain as 

compared with birds fed diets containing tallow. Also, Scaife et al. (1994) 

found that live body weight gain of broiler chickens was significantly 

improved when fed on diet containing oils. Brown and Mc-Carthy (1982) 

noticed that feed intake was significantly decreased with increasing poultry 

fat in broiler chickens. Blair et al. (1986) found that feed intake of broiler 

diet decreased when dietary fat increased in the diet. Pesti et al. (2002) 

reported that increasing fat from 3 to 6% in the diet resulted decreased feed 

conversion ratio. Also, Balevi et al. (2000) found that when broiler chickens 
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feed diets containing 4.5% sunflower oil feed conversion ratio deceased as 

compared with diet containing 4.5% tallow. Zeweil (1996) observed that 

protein conversion ratio was decreased when addition corn oil to diets of 

growing Japanese quail. 

Concerning the effect of energy levels, regardless of source, results 

of Table (7) show that total feed intake decreased almost in a significant 

liner (P<0.05)  with each increase in the dietary energy level from 2600 to 

3200 Kcal ME/Kg, respectively. Feed conversion ratio behaved similar to 

the feed intake where it decreased significantly (improved) better (P<0.05) 

with each increase in energy level fed. Furthermore, results of the same 

Table show that dietary energy level had no significant effects on energy 

consumption which indicate that birds adjusted their energy intake through 

fed intake, thus birds fed diets containing higher energy levels decreased 

their feed intake according to energy density in the diets. As presented in 

table (7) metabolizable energy conversion ratio improved significantly 

(P<0.05) with diets containing higher levels of energy (2900 or 3200 Kcal 

ME/Kg) compared to the lowest level. The same trend was observed with 

protein conversion ratio thus the values were improved significantly 

(P<0.05) with each increase in dietary energy level (Table7). These results 

are in agreement with the finding of Al–Gamal (2005)who found that feed 

intake of Japanese quail decreased when ME level increased from 2500 to 

2750 KCal ME/Kg of diet. Hasanien (1995) indicated that feed conversion 

ratio of Japanese quail decreased with increasing energy levels in diets from 

2600 to 3000 KCal ME/Kg. 

Effect of energy sources and levels on some blood plasma parameters of 

Japanese quail. 

The results in Table (8) indicated that the group of quail fed animal 

fat(S3L3) with (3200ME Kcal/ Kg) showed the highest value of total plasma 

lipids, followed in a significant decreasing order by groups fed S3L2, S3L1, 

S2L3, S2L2, S2L1, S1L3, S1L2 and S1L1, respectively. Concerning total plasma 

triglycerides (TPT) the S3L3 and S3L2 groups showed the highest total 

plasma triglycerides values (animal fat group) compared to the other groups. 

In general TPT in plasma at 6
th

 weeks of age of Japanese quail increased for 

groups fed animal fat diets, followed by plant oil and carbohydrate, 

respectively. Averages of total plasma cholesterol (TPC) at 6 weeks of age 

illustrated that the highest TPC value was recorded for S3L3 group (236.32 

mg/dl) and lowest (P≤ 0.05) value was recorded for S1L1 group (174.66 

mg/dl). The obtained results indicated that the increase TPC at 6
th

 weeks of 

age with increasing energy level within each source tested and the increases 

were more pronounced in diets containing animal fat or plant oil as energy 
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sources. As presented in Table (8) averages of total plasma high density 

lipoprotein (HDL) contents of Japanese quail at 6 weeks of age indicate 

clearly that increasing dietary energy levels under each energy sources in 

diets of Japanese quail 3200 Kcal ME/ Kg diet within each source tested 

S1L3, S2L3 and S3L3 caused a drastic significant (P≤0.05) decrease in plasma 

HDL levels compared to lower energy levels. Regarding total plasma low 

density lipoprotein (LDL) contents at 6
th

 weeks of age as affected by dietary 

energy sources and levels, results of Table (8) revealed that group S3L3 

recorded the highest LDL (171.34 mg/dl), followed by the S3L2 group with 

significant differences then in a decreasing significant (P≤0.05) order, where 

group S1L1 recorded the lowest plasma LDL value. These results may 

indicate that the use of carbohydrates as energy source at energy levels 

between 2600 to 3200 Kcal/ME/Kg showed no drastic increase in plasma 

LDL levels. These results are in accordance with the findings by El-

Husseiny et al. (1983) and El-Helaly (1983) who showed that the addition 

of both corn oil and animal fat to diets of broiler chickens increased total 

cholesterol in blood. Also, Butala and Rajagopal(1991) found that serum 

cholesterol increased (P≤0.01) with increasing tallow in the white Leghorn 

chickens diets. As well as, Aggoor et al. (2000) found that the concentration 

of total plasma lipids and total plasma cholesterol were increased with 

adding sunflower oil and palm oil in the diet of broiler chickens. El-

Husseiny et al. (2000) found that total serum lipid was increased when 

addition sunflower oil to broiler diets. Abou-El Wafa et al. (2000) observed 

that total plasma lipid significantly (P≤0.05) increased when animal fat 

added to broiler diets. However, Khaled et al. (2005) observed that total 

serum triglycerides significantly (P≤0.05) increased from 96.69 to 111.85 

mg/dl when diet of broiler chickens supplemented with vegetable oil at a 

level of 3 to 5 %. Regardless of dietary energy levels the results presented in 

Table (9) showed that there were significant (P≤0.05) increase of total 

plasma lipids, total plasma triglycerides, total plasma cholesterol and total 

plasma low density lipoprotein when Japanese quail fed animal fat source as 

compared with plant oil or carbohydrate source, while total plasma high 

density lipoprotein showed the converse trend, where carbohydrate source 

recorded the highest (P≤0.05) value, followed by plant oil or animal fat 

source respectively. Regardless of energy sources, Table (10) indicated that 

the same trend was observed for blood plasma constituents. These results 

are in agreement with the finding of Frank and Waibel (1960) who 

observed that total serum cholesterol increased when broiler chickens fed 

diet containing high energy levels. El-Husseiny and Ghazalah (1989) 

reported that total plasma lipids were increased when the dietary energy 

levels increased in diets of broiler chickens. Hasanien (1995) found that as 
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the dietary energy levels increased from 2600, 2800 to 3000 Kcal/ME/Kg of 

diet resulted increases of total plasma lipids, triglycerides and cholesterol in 

blood of quail. 

 Body chemical composition of Japanese quail at different ages of 

fattening period. 

 Regardless of energy sources and levels results of Table (11) and fig 

(4) revealed that moisture contents significantly (P≤0.05) decreased from 

75.33% at first week of age to 69.83% at 6 
th

 week of age and the decrease 

of moisture was significant among all ages tested. As presented in Table 

(11) and fig (4) dry matter contents in whole quail bodies showed the 

converse trend, where it significantly (P≤0.05) increased as the preceding of 

age. Concerning the results of crude protein Table (11) and fig (4) show that 

CP contents in quail flesh bodies significantly (P≤0.05) decreased with each 

advance in age from 1 to 6
th

 weeks of age. Concerning ether extract (EE) 

contents in quail flesh results of Table (11) and fig (4) show that EE 

contents significantly (P≤0.05) increased with each advance in age from 1 to 

6 weeks of age and it was duplicated (two folds) at 6
th

 weeks compared to 

the values obtained at the first weeks of age. As regard with ash and 

nitrogen free extract (NFE) contents in flesh results revealed that ash and 

NFE percentages significantly (P≤0.05) increased with each advance in age 

from 1 to 6
th

 weeks of age. These results confirmed by Combs (1968) who 

observed that the protein and fat content of broiler chickens carcass 

increased with age, while the moisture content was decreased. Lepore and 

Marks (1971) found that age of quail had a significant effect on carcass 

water, fat and protein composition. Also, they added that from 2 to 8 weeks 

of age moisture content decline, fat content increased and protein content 

increased to 4 weeks and then decreased at 8
th

 weeks of age. Kubena et al. 

(1972) reported that protein and ether extract content of carcass chicks 

increased with the age and the moisture content decreased. Hardy and 

Edwards (1981) showed that the water content of the carcass decreased with 

the preceding age of Japanese quail, while the protein levels increased. 

Lower level of ash was found in the young birds. Ensaf (2000) found that 

both of moisture and protein percentages were significantly decreased in 

Japanese quail when the age increased from 4 to 8 week of age, while fat 

and ash percentages significantly (P≤0.01) increased. 
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Table (1): Formulation and diet composition of growing quail. 

Sources and energy levels 

 

Ingredients 

Animal fat** Plant oil* Carbohydrates 

3200 

S3L3 

2900 

S3L2 

2600 

S3L1 

3200 

S2L3 

2900 

S2L2 

2600 

S2L1 

3200 

S1L3 

2900 

S1L2 

2600 

S1L1 

39.7 

34.27 

7 

8.5 

- 

9.9 

- 

0.03 

0.30 

0.30 

- 

- 

29.19 

33.00 

21.00 

7.00 

- 

8.97 

- 

0.04 

0.30 

0.30 

0.2 

- 

20 

34 

32 

4.48 

- 

8 

- 

0.04 

0.30 

0.30 

0.55 

0.33 

39.5 

30 

9.92 

10 

1 

- 

8.89 

0.09 

0.30 

0.30 

- 

- 

29.15 

32.5 

22.26 

7.1 

- 

- 

8.07 

0.05 

0.30 

0.30 

0.27 

- 

19.3 

33.00 

34.7 

4.5 

- 

- 

7.22 

0.05 

0.30 

0.30 

0.63 

- 

65.06 

9.35 

- 

5.00 

18.025 

- 

- 

0.57 

0.30 

0.30 

0.9 

0.495 

57.89 

31.65 

- 

9.79 

- 

- 

- 

0.07 

0.30 

0.30 

- 

- 

45.00 

31.83 

15.1 

7.15 

- 

- 

- 

0.07 

0.30 

0.30 

0.25 

- 

Ground yellow corn (8.5%). 

Soybean meal (44%). 

Wheat bran (15.7%). 

Broiler concentrates (52%). *** 

Gluten meal (60%) Cow fat. 

Sun flower oil. 

L-Lysine. 

Premix. **** 

Sodium chloride(Nacl). 

Calcium carbonate. 

Di- Calcium phosphate. 

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 Total (Kg) 

Calculated: 

24.00 

3204.0 

1.29 

0.82 

0.41 

0.82 

4.18 

23.98 

2892.0 

1.3 

0.81 

0.37 

0.80 

5.37 

24.05 

2605.0 

1.3 

0.79 

0.37 

0.80 

6.41 

24.03 

3216.0 

1.3 

0.84 

0.44 

0.94 

4.23 

24.01 

2900.0 

1.3 

0.81 

0.37 

0.82 

5.48 

24.00 

2600.0 

1.3 

0.79 

0.32 

0.77 

6.61 

23.99 

3188.0 

1.3 

0.94 

0.36 

0.90 

2.39 

24.01 

2897.0 

1.3 

0.85 

0.45 

0.91 

3.65 

24.00 

2598.0 

1.3 

0.82 

0.40 

0.81 

5.01 

C.P %. 

MEK Cal Kg diet . 

Lysine%. 

Methionine+ cystein%. 

Available phosphorus%. 

Ca %. 

C.F%. 

DetDetermined: 

24.03 

8.50 

5.11 

4.01 

23.92 

7.32 

4.30 

5.20 

23.99 

6.91 

3.90 

6.10 

24.05 

7.50 

5.02 

4.10 

23.91 

6.73 

4.54 

5.31 

23.93 

6.12 

4.014 

6.09 

24.01 

5.31 

3.62 

2.41 

23.98 

5.05 

4.01 

3.52 

23.96 

4.50 

3.40 

4.91 

C.P %. 

E.E%. 

Ash%. 

C.F%. 

  * Plant oil: Sunflower oil    

**Animal fat: Cow fat 

***Concentrates composition: 52% crude protein, 8.3% Calcium, 3.1% Available phosphorus, 2.4% 

Methionine+ cystein, 2.3% Lysine, 2580Kcal ME/Kg diet, 1.6% crude fiber. 

****Each3Kg of growing premix containVita A 12000000.U – Vita D2000000 – Vita E10000 mg – 

Vita K1000mg – Vita B11000mg –B25000mg – B61500mg –B1210mg – Pantothenic acid 10000mg –  

folueic acid 1000mg –Biotin50mg –Niacin20000mg –Fe30000-Mn60000 –Cu4000mg –Zn 5000mg – 

I30000mg –Selenium 100mg.  
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Table (2): Live body weight at different ages of growing Japanese 

quailfed dietary different sources and energy levels ( Means ± S.E ). 

a, b ,c , d  Means in  the same rows have the different superscript are significantly different 

at ( P≤0.05 ). 

 S.E: Meaning standard error N.S: No significant effect.  

 S: Sources of energy  

 L: Levels of energy 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Energy Sources 

 
Carbohydrates (CH) Plant oil (PO) Animal fat (AF) 

Significant 

effect 
Energy levels 

 

Ages 

2600 

*S1 L1 

2900 

S1 L2 

3200 

S1 L3 

2600 

S2  L1 

2900 

S2  L2 

3200 

S2  L3 

2600 

S3  L1 

2900 

S3  L2 

3200 

S3  L3 

one day old 
8.85 

±0.32 

8.70 

±0.26 

8.78 

±0.19 

8.66 

±0.28 

8.77 

±0.24 

8.72 

±0.16 

8.45 

±0.29 

8.56 

±0.27 

8.70 

±0.23 
N.S 

1week old 
25.14

 b
 

±0.53 

28.13
 a
 

±0.79 

23.25
 b
 

±0.43 

21.80
 b
 

±0.46 

21.68
 b
 

±0.94 

21.93
 b
 

±0.95 

17.56
 c
 

±1.01 

18.10
 c
 

±1.01 

23.21
 b
 

±0.99 
* 

2week old 
50.09

 bc
 

±2.58 

62.37
 a
 

±1.03 

47.73
 d
 

±1.98 

46.93
 d
 

±1.71 

48.83
 cd

 

±2.33 

53.88 
b
 

±2.06 

55.04
 b
 

±2.78 

61.16
 a
 

±1.06 

63.4
 a
 

±1.44 
* 

3week old 
89.90

 b
 

±1.5 

105.87
 a
 

±4.10 

83.88
 c
 

±1.22 

78.35
 d
 

±2.28 

95.00
 b
 

±2.88 

93.67
 b
 

±4.02 

76.79
 d
 

±6.68 

83.35
 c
 

±2.01 

99.65
 a
 

±2.32 
* 

4week old 
112.48

 b
 

±3.33 

132.32
 a
 

±2.02 

111.79
 b
 

±1.48 

103.15
 c
 

±3.80 

122.33
ab

 

2.84 

124.27
 a
 

±2.57 

100.62
 c
 

±2.80 

109.73 

±1.50 
b
 

126.94
 a
 

±2.13 
* 

5week old 
166.98

 b
 

±7.18 

170.87
ab

 

±6.52 

160.17
 bc

 

±4.80 

167.27
 b
 

±2.83 

180.0
  ab

 

2.88 

184.32
 a
 

±1.78 

161.02
 bc

 

8.34 

149.00
 c
 

±1.57 

166.88
 b
 

±1.83 
* 

6week old 
192 .00

 c
 

±3.51 

192.00
 c
 

±3.51 

209.18
 b
 

±1.47 

197.33
 c
 

±1.20 

219.67
 a
 

±3.92 

215.33
 ab

 

±1.88 

192.67
 c
 

±2.33 

213.99
ab

 

±2.90 

212.33
 ab

 

±2.01 
* 
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Table (3): Live body weight at different ages of growing Japanese quail as 

affected by feeding dietary different energy sources ( Means ± S.E ). 

a, b ,c .. Means in the same rows have the different superscript are significantly different at (P≤0.05). 

S.E: Meaning standard error. 

N.S: No significant effect 

 

Fig.(1): Live body weight of growing Japanese quail as affected 

by interaction between energy sources and levels.

5
25
45
65
85

105
125
145
165
185
205
225

one day old 1w eek old 2w eek old 3w eek old 4w eek old 5w eek old 6w eek old

Age weekly

L
iv

e
 b

o
d

y
 w

e
ig

h
t
 (

g
)

*S1 L1

S1 L2

S1 L3

S2  L1

S2  L2

S2  L3

S3  L1

S3  L2

S3  L3

Ages 

Energy Sources  
Significant 

effect 
Carbohydrates 

(CH) 
Plant oil (PO) 

Animal fat 

(AF) 

one day 

old 
8.78±0.13 8.72±0.11 8.57±0.14 N.S 

1week old 25.50
 a
 ±0.77 21.80

 b
 ±0.40  19.62

 c
 ±0.94  * 

2week old 53.4
 b

 ±2.40  49.88
 c
 ±1.46  59.87

 a
 ±1.57  * 

3week old 93.22
 a
 ±3.51 89.00

 ab
 ±3.10  86.60

 b
 ±3.96  * 

4week old 118.86
 a
 ±3.57  116.58

 ab
 ±3.71 112.43

 b
 ±4.39  * 

5week old 166.01
 b

 ±3.49  177.19
 a
 ±2.82  158.97

 b
 ±3.61  * 

6week old 197.72
 c
 ±3.23 210.77

 a
 ±3.62 206.33

 b
 ±

 
3.59 * 
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Table (4): Live body weight at different ages of growing Japanese quailas 

affected by feeding dietary different energy levels ( Means ± S.E ). 

Ages 
Energy levels (ME.Kcal/diet) Significant 

effect 2600 2900 3200 

one day old 8.65±0.16 8.68±0.13 8.73±0.15 N.S 

1week old 21.50
 b

 ±1.15  22.63
 a
 ±1.51  22.8

 a
 ±1.37  * 

2week old 50.69
 b

 ±1.68  57.45±
 a
 2.30  55.

 
01

 a
 ±2.39  * 

3week old 81.68
 b

 ±2.91  94.74
 a
 ±3.56  92.40

 a
 ±2.68  * 

4week old 105.42
 b

 ±3.04  121.46
 a
 ±3.44  121.00

 a
 ±2.56  * 

5week old 165.09±3.43 166.62±5.04 170.46±3.89 N.S 

6week old 194.00
 b

 ±1.51  208.55±1.56 
a
 212.28

 a
 ±1.04  * 

a, b ,c .. Means in the same rows have the different superscript are significantly different at (P≤-

0.05). 

   S.E: Meaning standard error. 

N.S: No significant effect.   
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Table (5): Nutrient utilization of growing Japanese quail during the 

wholeexperimental period as affected by dietary energy sources 

and levels ( Means± S.E). 

a, b ,c , d  Means in  the same rows have the different superscript are significantly 

different at ( P≤0.05 ). 

S.E: Meaning standard error. N.S: No significant effect.  

S: Sources of energy  L: Levels of energy 

 

 

 

 

 

 

 

 

Energy Sources 

 
Carbohydrates (CH) Plant oil (PO) Animal fat (AF) 

Significant 

effect 

Energy levels 

 

parameters 

2600 
*S1 L1 

2900 
S1 L2 

3200 
S1 L3 

2600 
S2  L1 

2900 
S2  L2 

3200 
S2  L3 

2600 
S3  L1 

2900 
S3  L2 

3200 
S3  L3 

C/P ratio 108.33 120.83 133.33 108.33 120.83 133.33 108.33 120.83 133.33 

Gains in weight at 6 

th weeks of age. 

183.15 c 

±3.50  

183.29 c 

±3.54  

200.39 b 

±1.58  

188.67 c 

±1.92  

210.60 a 

±4.13  

206.60 ab 

±2.88 

184.21 c 

±2.50  

205.42 ab 

±3.16  

203.63 ab 

±1.10  
* 

Total gain as% of the 

lowest value S1 L1 
(100%) 

100 100.08 110.25 103.28 116.49 113.94 100.03 113.24 112.17 - 

Total feed intake 

(g)/bird.  

639.67 a 

±10.13  

593.00 bc 

±12.58  

561.33 cd 

±18.55  

616.33 ab 

±10.92  

551.32 d 

±12.01  

491.31 e 

±6.66  

624.67 ab 

±12.01  

541.35 d 

±17.63  

484.66 e 

±8.81 
* 

Total feed intake as% 

of the 
 lowest value S3 L3 

(100%) 

131.98 122.35 115.81 127.16 113.75 101.37 128.88 111.69 100 - 

Feed conversion ratio. 
3.49 a 

±0.08 

3.24 a 

±0.14   

2.80 b 

±0.12  

3.26 a 

±0.16  

2.61 bc 

±0.11 

2.38 c 

±0.14  

3.39 a 

±0.11  

2.63 bc 

±0.08  

2.38 c 

±0.04  
* 

Total metaboilzable 
energy intake. 

(KcalME/Kg diet) 

1663.13 bc 

±26.35  

1719.70 ab 

±36.49  

1796.26 a 

±59.38  

1602.46 c 

±28.41  

1598.86 c 

±34.85  

1572.26 c 

±21.33  

1624.13 c 

±31.24  

1569.87 c 

±51.15 

1550.93 c 

±28.22  
* 

Total   metaboilzable 

energy intake as% of 
the lowest value  S3 

L2 (100%) 

107.23 110.88 115.81 103.32 103.09 101.37 104.71 101.22 100.00  - 

Metaboilzable energy  

conversion 
ratio.(M.E.C.R) 

9.08 ab 

±0.22 

9.39 a 

±0.38  

8.96 ab 

±0.35 

8.49 b 

±0.15  

7.58 c 

±0.02  

7.61 c 

±0.13 

8.82 ab 

±0.24  

7.64 c 

±0.23  

7.61 c 

±0.12  
* 

Total protein intake 

(g)/bird.(P.I) 

153.52 a 

±2.43  

142.32 bc 

±3.01  

134.72 cd 

±4.45  

147.92 ab 

±2.62  

132.32 d 

±2.88  

117.92 e 

±1.60  

149.90 ab 

±2.88  

129.9 d 

±4.23  

116.32 e 

±2.11  
* 

Total   protein intake 

as% of the lowest 
value S3 L3 (100%) 

131.98 122.35 115.81 127.16 113.75 101.37 128.86 111.67 100 - 

Protein conversion 

ratio.(P.C.R) 

0.84 a 

±0.02  

0.77 b 

±0.03 

0.67 c 

±0.03  

0.78 ab 

±0.01 

0.62 cde 

±0.01  

0.57 e 

±0.01  

0.81 ab 

±0.03 

0.63 cd 

±0.02  

0.57 e 

±0.01 
* 

Total mortality rate 

(M.R) % 
5.00 5.00 6.66 5.83 7.50 5.00 6.66 5.83 5.83 - 
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Table (6): Nutrient utilization of growing Japanese quail at 6 
th
 weeks of age as 

affected by energy sources ( Means± S.E). 

Parameters 
Energy Sources  Significant 

effect Carbohydrates (CH) Plant oil (PO) Animal fat (AF) 

Final Body weight gain  

at 6week old 
188.94

 b
 ±3.23  202.05

 a
 ±

 
3.62  197.75

 a
 ±3.60  * 

Total gain as% of the 

 lowest value (100%). 
100.00 107.53 105.06 - 

Total feed intake (g)/bird. (F.I) 598.00
 a
 ±13.41  553.00

 b
 ±18.75  550.22 

 b
 ±21.39  * 

Total feed intake as% 

 of the lowest value (100%) 
108.68 100.50 100.00 - 

Feed conversion ratio.(F.C.R) 3.17
 a
 ±0.12  2.75

 b
 ±0.13  2.80

 b
 ±0.16  * 

Total metaboilzable energy 

 intake.(M.E.I) (KCalME/Kg diet) 
1726.36

 a
 ±35.38  1591.20

 b
 ±15.17  1581.64

 b
 ±19.42  * 

Total metaboilzable energy 
 intake as% of the lowest value (100%) 

109.15 100.60 100.00 - 

Metaboilzable energy conversion  

ratio.(M.E.E.R) 
9.15

 a
 ±0.18  7.89

 b
 ±0.16  8.02

 b
 ±0.22  * 

Total protein intake (g)/bird.(P.I) 143.52
 a
 ±3.21  132.72

 b
 ±4.49  132.05

 b
 ±5.13

  * 

Total   protein intake as% 

 of the lowest value (100%) 
108.68 100.50 100.00 - 

Protein conversion ratio.(P.C.R) 0.76
 a
 ±0.03 0.66

 b
 ±0.03 0.67

 b
 ±0.04

  * 

Total mortality rate (M.R) % 5.55 6.11 6.11 - 

a, b ,c  Means in the same rows have the different superscript are significantly different at ( 

P≤0.05 ). 

 S.E: Meaning standard error. 

   N.S: No significant effect.   
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Table (7): Nutrient utilization of growing Japanese quail at 6 
th
 weeks of age as 

affected by energy levels ( Means± S.E). 

 

Parameters 

 

Energy levels (ME.Kcal/diet) Significant 

effect 2600 2900 3200 

Final Body weight gain  

at 6week old 
185.34

 b
 ±1.52 199.87

 a
 ±4.59 203.54

 a
 ±1.08 * 

Total gain as% of the  

lowest value (100%). 
100.00 107.83 109.81 - 

Total feed intake (g)/bird. (F.I) 626.88
 a
 ±

 
6.49 

561.89
 b

 

±10.66 

512.44
 c
 

±13.75 
* 

Total  feed intake as%  

of the lowest value  (100%) 
122.33 109.64 100.00 - 

Feed conversion ratio.(F.C.R) 3.38
 a
 ±0.06 2.83

 b
 ±0.11 2.52

 c
 ±0.08 * 

Total metaboilzable energy intake M.E.I) (KCalME/Kg diet).  1629.44±16.89 1629.47±30.92 1639.82±44.01 N.S 

Total metaboilzable energy intake as% of the lowest value 

(100%) 
100.00 100.01 100.60 - 

Metaboilzable energy 

conversion ratio.(M.E.E.R) 
8.80

 a
 ±0.14 8.20

 b
 ±0.32 8.06

 b
 ±0.25 * 

Total protein intake (g)/bird.(P.I) 150.45
 a
 ±1.55 134.85

 b
 ±2.55 122.98

 c
 ±3.30 * 

Total   protein intake as%  

of the lowest value  (100%) 
122.33 109.65 100.00 - 

Protein conversion ratio.(P.C.R) 0.81
 a
 ±0.01 0.67

 b
 ±0.03 0.60

 c
 ±0.02 * 

Total mortality rate (M.R) % 5.83 6.11 5.83 - 

a, b ,c  Means in the same rows have the different superscript are significantly different at  

( P≤0.05 ). 

 S.E: Meaning standard error. 

  N.S: No significant effect.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Growing Japanese quail, Growth, growth rate, nutrient utilization 

 795 

Table (8): Some Blood plasma parameters of growing Japanese quail 

during the whole experimental period as affected by dietary 

energy sources and levels ( Means± S.E). 

 a, b ,c , d   Means in  the same rows have the different superscript are significantly 

different at ( P≤0.05 ). 

 S.E: Meaning standard error.  

 N.S: No significant effect.  

S: Sources of energy  

 L: Levels of energy  

* HDL: High density lipoprotein 

** LDL: Low density lipoprotein 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Energy Sources 

 
Carbohydrates (CH) Plant oil (PO) Animal fat (AF) 

Signifi

cant 

effect 
Energy levels 

 

Traits 

2600 

*S1 L1 

2900 

S1 L2 

3200 

S1 L3 

2600 

S2  L1 

2900 

S2  L2 

3200 

S2  L3 

2600 

S3  L1 

2900 

S3  L2 

3200 

S3  L3 

Total plasma lipids 

(TPL) (g/dl). 

3.92
 i
 

±0.02
 

4.02
 h

 

±0.02
 

4.12
 g
 

±0.02
 

4.27
 f
 

±0.02
 

4.37
 e
 

±0.02
 

4.47
 d

 

±0.02
 

4.63
 c
 

±0.01
 

4.74
 b

 

±0.04
 

4.91
 a
 

±0.04
 * 

Total plasma 

triglyceride 

(TPT) (mg/dl). 

173.00
 f
 

±2.88
 

178.00
 ef

 

±2.88
 

188.33
 

d
 

±3.17
 

183.00
 de

 

±2.82
 

188.00
 d

 

±2.82
 

203.00
 c
 

±2.82
 

208.00
 c
 

±2.82
 

218.90
 

b
 

±2.55
 

244.09
 a
 

±2.73
 * 

Total plasma 

cholesterol 

(TPC) (mg/dl). 

174.66
 f
 

±0.88
 

184.70
 e
 

±0.88
 

194.66
 

d
 

±0.88
 

184.67
 e
 

±0.88
 

206.65
 c
 

±1.66
 

212.33
 c
 

±3.71
 

208.33
 c
 

±3.33
 

228.65
 

b
 

±1.85
 

236.32
 a
 

±4.91
 * 

Total plasma * 

(HDL) ( mg/dl). 

99.33
 a
 

±2.96
 

76.31
 b

 

±2.33
 

64.00
 c
 

±2.08
 

81.38
 b

 

±3.75
 

51.00
 de

 

±2.08
 

52.00
 cde

 

±3.01 

60.67
 cd

 

±3.48
 

46.34
 e
 

±2.72
 

43.00
 e
 

±1.52
 * 

Total plasma ** 

(LDL (mg/dl). 

109.59
 f
 

±0.87
 

119.62
 e
 

±0.88
 

129.76
 

d
 

±0.89
 

119.61
 e
 

±0.88
 

141.76
 c
 

±1.66
 

147.32
 c
 

±3.70
 

143.31
 c
 

±3.32
 

163.70
 

b
 

±1.85
 

171.34
 a
 

±4.91
 * 
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Table (9): Blood plasma parameters of growing Japanese quail at 6 
th

 weeks 

of age as affected by energy sources ( Means± S.E). 

 

Traits 

Energy Sources  
Significant 

effect 
Carbohydrates 

(CH) 
Plant oil (PO) 

Animal fat 

(AF) 

Total plasma lipids  

(TPL) (g/dl). 
4.02

 c
 ±0.03 4.37

 b
 ±0.03 4.76

 a
 ±0.04  * 

Total plasma 

triglyceride 

(TPT) (mg/dl). 

179.77
 c
 ±2.70 191.33

 b
 ±3.33 223.66

 a
 ±5.51 * 

Total plasma 

cholesterol 

(TPC) (mg/dl). 

184.65
 c
 ±2.92 201.24

 b
 ±4.38 224.41

 a
 ±4.54 * 

Total plasma* 

(HDL) ( mg/dl). 
79.87

 a
 ±5.32 61.43

 b
 ±5.74 50.00

 c
 ±3.02 * 

Total plasma ** 

(LDL (mg/dl). 
119.66

 c
 ±2.92 136.22

 b
 ±4.38 159.41

 a
 ±4.54 * 

 a, b ,c  Means in the same rows have the different superscript are significantly different at 

 ( P≤0.05 ). 

 S.E: Meaning standard error. 

N.S: No significant effect.   

* HDL: High density lipoprotein 

  ** LDL: Low density lipoprotein 
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Table (10): Some Blood plasma parameters of growing Japanese quail at 6 
th

 weeks of age as affected by energy levels ( Means± S.E). 

Traits 
Energy levels (ME.Kcal/ diet) Significant 

effect 2600 2900 3200 

Total plasma lipids 

(TPL) (g/dl). 
4.27

 c
 ±0.01 4.37

 b
 ±0.01 4.50

 a
 ±0.03 * 

Total plasma 

triglyceride 

(TPT) (mg/dl). 

188.00
 c
 

±5.10 

194.96
 b
 

±6.30 

211.80
 a
 

±8.47 
* 

Total plasma 

cholesterol 

(TPC) (mg/dl). 

189.22
 c
 

±5.09 

206.66
 b
 

±6.39 

214.44
 a
 

±6.29 
* 

Total plasma* 

(HDL) ( mg/dl). 

80.41
 a
 

±5.84  

57.86
 b
 

±4.81 

53.01
 b
 

±4.07 
* 

Total plasma ** 

(LDL (mg/dl). 

124.22
 c
 

±5.09 

141.62
 b
 

±6.39 

149.43
 a
 

±6.29 
* 

  a, b ,c  Means in the same rows have the different superscript are significantly different at ( P≤-

0.05 ).  S.E: Meaning standard error. 

N.S: No significant effect.   

  * HDL: High density lipoprotein 

** LDL: Low density lipoprotein 

 Table (11): Effect of age on carcass chemical composition of growing 

Japanese quail from 1 to 6 
th

 weeks of age ( Means± S.E). 

Traits 
Ages (week) Significant 

effect 1 week 2 week 3 week 4 week 5 week 6  week 

Moisture,  % 
75.33

 a
 

±0.03  

74.33
 b

 

±0.04  

73.03
 c
 

±0.03  

72.03 
d
 

±0.05 

71.03
 e
 

±0.03  

69.83
 f
 

±0.02  
* 

Dry matter, % 
24.66

 f
 

±0.04  

25.66
 e
 

±0.03  

26.96
 d

 

±0.05  

27.96 
c
 

±0.03 

28.96
 b

 

±0.04  

30.16
 a
 

±0.03
 
 

* 

Crude protein, % 
84.79

 a
 

±0.44  

83.12
 b

 

±0.30  

79.77
 c
 

±0.30  

76.92
 d

 

±0.30  

73.92
 e
 

±0.28  

71.96
 f
 

±0.27  
* 

Ether extract, % 
11.27

 f
 

±0.26  

13.27
 e
 

±0.26  

16.62
 d

 

±0.30  

18.98
 c
 

±0.30  

21.37
 b

 

±0.29  

23.00
 a
 

±0.26  
* 

Ash, % 
2.18

 b
 

±0.08  

2.25
 b

 

±0.08  

2.34
 b

 

±0.06  

2.70
 a
 

±0.07  

2.87
 a
 

±0.08  

2.96
 a
 

±0.13  
* 

N.F.E, %* 
1.26

 d
 

±0.07  

1.15
 d

 

±0.05  

1.21
 d

 

±0.06  

1.46
 c
 

±0.05  

1.82
 b

 

±0.03  

1.99
 a
 

±0.05  
* 

a, b, c, d, e, f . Means in the same rows have the different superscript are significantly 

different at (P≤0.05). 

S.E: Meaning standard error. 

N.S: No significant effect.   

* NFE: Nitrogen free extract.  
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الملخص العزبي 

أداء وطبيعة الىمو للسمبن اليبببوي المغذى علي مصبدر ومسحويبت مخحلفة مه 
. البيئية المصزيةالطبقة جحث الظزوف 

  -عبد انعظيم فهمى عبد انعظيم.د -عبد انهادى عامز عامز.د -نبيم فهمى عبد انحكيم. د

 .جمال عهى عبد انحافظ

. مصر  –مدينة نصر –جامعة الأزهر  –كلية السراعة  –قسم الإنتاج الحيواني 

و١ٍت  –أصش٠ج ٘زٖ اٌخضشبت فٟ ِحطت بحٛد اٌذٚاصٓ اٌخببعت ٌمسُ الإٔخبس اٌح١ٛأٟ 

. صّٙٛس٠ت ِصش اٌعشب١ت  –ِذ٠ٕت ٔصش ببٌمب٘شة  –صبِعت الأص٘ش  –اٌضساعت 

حأر١ش ِصبدس ٚ ِسخ٠ٛبث اٌطبلت عٍٝ أداء ٚ طب١عت إٌّٛ  ٌّعشفت اٌذساست ٘زة أصش٠ج

اٌٛصٛي إٌٝ أفضً  إٌٝحٙذف ٘زٖ اٌذساست ح١ذ اٌّصش٠ت  اٌب١ئ١تٌٍسّبْ ا١ٌبببٟٔ ححج اٌظشٚف 

ٚرٌه ٌخم١ًٍ ٔفمبث اٌخغز٠ت فٟ فخشة  ا٠ّىٓ اسخخذاِٗاٌخٝ طبلت ايِصبدس ٚ ِسخ٠ٛبث 

اسخّشث اٌخضشبت ٌّذة سخت  ٚ طبئش سّبْ ٠بببٟٔ غ١ش ِضٕس عّش ٠َٛ 1080ٚاسخخذَ عذد .اٌخس١ّٓ

ِضب١ِع ٚلسّج وً  9إٌٝ  اٌخضشبت َ حمس١ُٚث. 12/2/2008َحخٝ  1/1/2008اسبب١ع ابخذاءا ِٓ 

ص٠ج ايِصبدس ٌٍطبلت ٘ٝ  3ٚحُ اسخخذاَ . طبئش 40ِىشساث ٚ داخً وً ِىشسة  3ِضّٛعت اٌٝ 

 طبلتًٌِٓ طبلت اٌع١ٍمت ٚرلاد ِسخ٠ٛبث %25وشب١٘ٛذساث بح١ذ حّزً اي ,ح١ٛأٝايد٘ٓ اي, ٔببحٝاي

ٚوبٔج الإضبءة ِسخّشة طٛاي .فوضُ عً/و١ٍٛ وبٌٛسٞ طبلت ِّزٍت 3200, 2900, 2600 ٘ٝ

 اٌى١ّبٜٚ ٌٍخح١ًٍ ٚ ٌحُ ٚأخز ع١ٕبث دَ. ٚحُ حسض١ً وً اٌّمب١٠س اٌخبصت بأداء إٌّٛ. فخشة اٌخضشبت

. فٟ ٔٙب٠ت اٌخضشبت

 :كانتانىهذه اندراسة  خلال اننتائج انمتحصم عهيها من أهموكانت 

عٍٝ  اٌّسخخذِت اٌطبلت ِصبدس ٚ ِسخ٠ٛبثي  اِعٕٛٞ احأر١ش أْ ٕ٘بن  إٌخبئش أظٙشث-1

ٔببحٝ ِع ِسخٜٛ ايث عٍٝ ع١ٍمت ححخٜٛ عٍٝ اٌض٠ج ٞاٌٛصْ إٌٙبئٟ ح١ذ سضٍج اٌّضّٛعت اٌخٟ غز

 .اٌخضش٠ب١ت و١ٍٛ وبٌٛسٞ طبلت ِّزٍت أعٍٝ ل١ّت ٌٛصْ اٌضسُ إٌٙبئٝ ِمبسٔت بببلٟ اٌّضب١ِع 2900

و١ٍٛ  2900 , 2600ة عٍٝ اٌىشب١٘ٛذساث ِع ِسخٜٛ طبقث ٞغزسضٍج اٌّضّٛعبث اٌخٝ  ٌٚمذ

وبٌٛسٞ طبلت ِّزٍت عٍٝ الً ل١ّت ٚ وزٌه اٌّضّٛعت اٌخٝ حغزث عٍٝ ع١ٍمت ححخٜٛ عٍٝ اٌض٠ج 

وبْ ٌخأر١ش ِصبدس اٌطبلت . و١ٍٛ وبٌٛسٞ طبلت ِّزٍت 2600ٔببحٝ ٚ اٌذ٘ٓ اٌح١ٛأٝ ِع ِسخٜٛ اي

 اٌٛصٛي إٌٌٝعلائك أرشا ِع٠ٕٛبعٍٝ ٚصْ اٌضسُ إٌٙبئٝ ح١ذ أدٜ اسخخذاَ اٌض٠ج إٌببحٝ فٝ ا

اٌذ٘ٓ اٌح١ٛأٝ رُ  اٌخٝ حغزث عٍٝ ٘ب اٌّضّٛعبثعٍٝ ل١ّت ٌٛصْ اٌضسُ إٌٙبئٝ حلالأ

 و١ٍٛ وبٌٛسٞ طبلت ِّزٍت أرشا ِع٠ٕٛب 3200 , 2900وبْ ٌخأر١ش ِسخٜٛ اٌطبلت . اٌىشب١٘ٛذساث

 2600ٜٚ عٍٝ ٚصْ اٌضسُ إٌٙبئٝ ح١ذ سضٍج أعٍٝ ل١ّت ٌٛصْ اٌضسُ إٌٙبئٝ ب١ّٕب سضً اٌّسج

. و١ٍٛ وبٌٛسٞ طبلت ِّزٍت الً ل١ّت ٌٛصْ اٌضسُ إٌٙبئٝ

عٍٝ ِعبًِ أرشا ِع٠ٕٛب ٌخذاخً ب١ٓ ِصبدس ٚ ِسخ٠ٛبث اٌطبلت ِعٕٜٛ ي حأر١ش ٕ٘بن وبْ -2

و١ٍٛ وبٌٛسٞ  3200حح٠ًٛ اٌغزاء ح١ذ أدٜ اسخخذاَ اٌض٠ج إٌببحٝ اٚ اٌذ٘ٓ اٌح١ٛأٝ ِع ِسخٜٛ 

ب١ّٕب سضٍج اٌّضّٛعبث اٌخٝ حغزث عٍٝ . ِمبسٔت بببلٟ اٌّضب١ِع( الافضً)طبلت ِّزٍت الً ل١ّت

( الأسٛأ)ل١ّت أعٍٝو١ٍٛ وبٌٛسٞ طبلت ِّزٍت عٍٝ  2900 , 2600اٌىشب١٘ٛذساث ِع ِسخٜٛ طبلت 

و١ٍٛ  2600ٚ وزٌه اٌّضّٛعت اٌخٝ حغزث عٍٝ ع١ٍمت ححخٜٛ عٍٝ اٌذ٘ٓ اٌح١ٛأٝ ِع ِسخٜٛ 

عٍٝ ِعبًِ حح٠ًٛ  ِع٠ٕٛب اِصبدس اٌطبلت حأر١شيوبْ  أت ا٠ضب وّب ب١ٕج إٌخبئش.وبٌٛسٞ طبلت ِّزٍت

اٌغزاء ح١ذ أدٜ اسخخذاَ اٌض٠ج إٌببحٝ اٚ اٌذ٘ٓ اٌح١ٛأٝ فٝ اٌعلائك اٌٝ أعٍٝ ل١ّت ٌّعبًِ حح٠ًٛ 
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ادٜ ص٠بدة ِسخٜٛ اٌطبلت فٝ اٌعلائك اٌٝ ححسٓ فٝ  ِٚٓ ٔبح١ت اخشٜ.اٌغزاء رُ اٌىشب١٘ٛذساث

. د لٍج اٌم١ّت بض٠بدة اٌّسخِٜٛعبًِ حح٠ًٛ اٌغزاء حٟ

ٌخذاخً عٍٝ ِعبًِ حح٠ًٛ طبلت اٌغزاء ح١ذ أدٜ اسخخذاَ اٌض٠ج ي ٕ٘بن أرشا ِع٠ٕٛب وبْ -3

( الافضً)و١ٍٛ وبٌٛسٞ طبلت ِّزٍت الً ل١ّت 3200 , 2900إٌببحٝ اٚ اٌذ٘ٓ اٌح١ٛأٝ ِع ِسخٜٛ 

احٝ اٚ اٌذ٘ٓ اٌح١ٛأٝ فٝ اٌعلائك ادٜ اظٙشث إٌخبئش اْ اسخخذاَ اٌض٠ج إٌب. ِمبسٔت بببلٟ اٌّضب١ِع

 2900وّب سضً اٌّسخ١٠ٛٓ . اٌٝ ححسٓ فٝ ِعبًِ حح٠ًٛ طبلت اٌغزاء ِع٠ٕٛبً ِمبسٔت ببٌىشب١٘ٛذساث

فٝ ِعبًِ حح٠ًٛ طبلت اٌغزاء ِع٠ٕٛبً ِمبسٔت  (الافضً)و١ٍٛ وبٌٛسٞ طبلت ِّزٍت الً ل١ّت 3200ٚ

. و١ٍٛ وبٌٛسٞ طبلت ِّزٍت 2600ببٌّسخٜٛ 

ٕ٘بن فشٚق ِع٠ٕٛت فٝ بعض ِمب١٠س اٌذَ ِزً اٌذْ٘ٛ اٌى١ٍت ٚ  ظٙشث إٌخبئش اْا -4

اٌذْ٘ٛ اٌزلار١ت ٚ اٌى١ٌٛسخ١شٚي اٌىٍٝ ٚ اٌى١ٌٛسخ١شٚي عبٌٝ اٌىزبفت ٚ اٌى١ٌٛسخ١شٚي ِٕخفض 

. اٌىزبفت

ٚوزٌه اٌعّش وبْ ٌت حأر١ش عٍٝ  اٌطبلت ا٠ضب اْ ِصبدس ِٚسخ٠ٛبث اظٙشث إٌخبئش -5

.  اٜٚ ٌّىٛٔبث اٌزب١حتاٌخشو١ب اٌى١ُ

 و١ٍٛ وبٌٛسٞ طبلت ِّزٍت 2900 طبلت ادٜ اسخخذاَ اٌض٠ج إٌببحٝ ِع ِسخٜٛ: اٌخلاصت  -

 .افضً إٌخبئش ٌصفبث إٌّٛ فٝ اٌسّبْ ا١ٌبببٔٝ

 


