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ABSTRACT 
The optimum crude protein (CP) levels in different growth stage of chukar partridges were investigated. 144, one-day-
old male and female chukar partridge chicks, were divided into six groups and each group was divided into four 
replicates, tow replicates for males and tow replicates for females, and each replicate containing six chukar partridge 
chicks. The partridges fed with diets containing 160-260 CP (g/kg) (1-4 weeks), 140-240 (g/kg) CP (5-8 week) and 120- 
220 (g/kg) CP (9-14 week). The body weight (BW), feed consumption (FC) and feed conversion ratio (FCR) data were 
obtained for each group at 4, 8 and 14 weeks of age. blood samples were taken at 14 weeks of age and analyzed for total 
protein, cholesterol, triglyceride, glucose, calcium, phosphorus and urea. The partridges fed on a finisher diet containing 
180 and 200 (g/kg) CP had significantly the highest weight gain but the lowest FC and FCR observed in group with 
200(g/kg) CP, Also the male partridges had better performance than females. Serum total protein, calcium and 
phosphorus concentration were affected by different CP. In conclusion, result of this study suggested that CP level 
significantly affect the performance and blood parameters of male and female partridges. 
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INTRODUCTION 
Partridges are the game birds which are raised mainly for the following reasons: releasing in the nature, 
Hunting, Meat and eggs production as a new source of protein and Hunting tourism [1-4]. The growing 
desire for partridge meat consumption has resulted to increase of industrial breeding of this species [2].  
Final body weight (BW) and feed conversion ratio (FCR) are the most important economical problems of 
partridges breeding for meat production. Feed contributes to about 60-70% of the total game birds 
production cost, also protein is the most expensive major nutrients in the diet, so by using lower protein 
level of the diet, the cost can be reduced. Nowadays, due to lack of sufficient information and some 
discrepancy, the diets recommended for other poultry and game birds usually have been used in 
industrial farms by partridge growers.    
Woodard [5]) found that protein contents of starter and grower diets for chukar partridge should be 250 
and 200(g/kg) respectively. It was shown that game birds should be fed on a starter diet containing 280 
and 200(g/kg) CP shown that the best FCR and feed consumption (FC) were observed in partridges fed on 
diet containing 240 (g/kg) CP when supplemented with methionine and lysine. 
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It has been reported the best level of dietary protein in Red-Legged partridge at the 0-4 weeks of age, 
with the dietary energy Metabolize Energy (ME) of 2600, 2800 and 3000 Kcal/Kg, are 176, 190 and 204 
(g/kg) CP, respectively [6].  Most studies conducted to determine the best diet for improving male 
partridge weight gain and growth performance in a short time of growth period and sometimes are 
different and limited information is available for hematology and biochemistry of the chukar partridge in 
relation with different crud protein levels of diet.  
The present study were designed to investigate the effect of different dietary CP content in starter (0-4 
week), grower (5-8 week) and finisher diet (9-14 week) on the male and female partridge growth 
performance and some blood constituents. 
 
MATERIALS AND METHODS 
A total of 144 one day old grey chukar partridge (Alectoris chukar) chick were separated by an expert 
technician according to their physical characteristics and phallus appendage. The chicks were randomly 
divided into six groups (24 birds per group) and each group consists of two subgroups including 12 male 
and 12 female chicks with 2 replications. Birds were kept until 14 weeks of age in the same cages, the 
nipple drinker and bucket type feeder, with approximately 420 cm2 of floor space per bird were provided. 
Feed and water were consumed ad libitum by the birds, and the birds were kept under continuous 
fluorescent light. The chicks were started at a brooding temperature of 35˚C and then temperatures were 
reduced 2.5˚C weekly and reached to 18˚C until last days of breeding. The partridge chicks were given 
starter, grower and finisher diets from 0-4, 5-9 and 9-14 weeks of age respectively. The starter diets 
contained concentrations of six protein level; 160, 180, 200, 220, 240, 260)(g/kg) with constant energy 
11.72 MJ ME and the grower diets contained six concentrations of CP; 140, 160, 180, 200, 220, 240 (g/kg) 
with constant energy 12.14 MJ ME and The finisher diets contained six concentrations of CP; 120, 140, 
160, 180, 200, 220 (g/kg) with constant energy 12.5 MJ ME (Table 1). The chicks were weighed at hatch 
and the BW, FC and FCR data were obtained for each group at, 4, 8 and 14 weeks of age, Synthetic 
methionine and lysine were used to balance the methionine and lysine contents of the diets.  
Blood samples were collected from each treatment at 14 weeks of age. Serum was separated by 
centrifugation at 3000 rpm for 10 minutes and stored at -20 until analysis. Total protein, uric acid, total 
cholesterol, glucose, calcium and phosphorus were determined according to Nazifi et al [7]. 
One-Way ANOVA analysis of variance and Independent- samples T-Test was used for statistical analysis. 
Significant differences among group means (P≤0.05) were identified with the Duncan test.  
 
RESULTS  
Starter Period (0- 4 Weeks of Age) 
There was significant effect of protein content on BW of partridge chicks, It was observed that partridge 
chicks fed diets containing 220, 240, 260(g/kg) CP with significantly have no difference in final BW at the 
first 4 weeks of age and had higher BW than other groups (Table 2). 
 FC were affected significantly by the protein content, For the 0 to 4 week period, the partridges fed a diet 
containing 160 and 180(g/kg)  had no significant difference among FC and the partridge in the groups 5, 
fed by diet containing 240(g/kg) CP, had significantly the lowest FC (Table 3).  
The protein content of the diet had significant effect on the FCR at the starter period, FCR significantly 
was lower in partridge fed a diet containing 240(g/kg) CP than other groups and the highest FCR 
belonged to the groups with 160, 180, 200 and 260(g/kg) crude protein (Table 4). 
Grower Period (5-8 Weeks of Age) 
During 5 to 8 week of age, the protein content had significant effect on body weight gain, there were no 
significant difference between partridge chicks fed diet containing 160, 180 and 240(g/kg) CP but the 
highest BW was found in the partridges fed the a diets containing 200 and 220 (g/kg) CP and the lowest 
BW belonged to the group 1 with 140(g/kg) crude protein (Table 2). 
For the 5-8 week period, the partridge significantly have had different pattern in feed intake at the groups 
and the lowest feed was consumed by the partridges fed with 220 and 240 (g/kg) CP in diet and the 
highest FC related to groups with 14 and 160(g/kg) CP. The FC in the partridges fed a diet containing 200 
(g/kg) crude protein was significantly different with other groups (Table 3). 
There was significant effect of protein content on FCR at the grower period. Partridge fed diet containing 
220(g/kg) CP had significantly lower FCR than other groups and the group with 140 (g/kg) protein 
content in diet had significantly highest FCR than other treatments (Table 4). 
Finisher Period (9-14 Weeks of Age) 
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The CP content had significant effect on the body weight gain during finisher period, the highest body 
weight gain found in the partridges fed diet containing 180 and 200(g/kg) CP. The groups fed by 120 and 
140 (g/kg) CP had the lowest BW (Table 2).  
The daily mean FC was affected by CP, during 9-14 weeks of age, the partridge fed diet containing 
140(g/kg) CP consumed more feed than other group and significantly the lowest FC related to the 
partridge fed diet containing 200(g/kg) CP (Table 3).  
 The FCR had significant difference between the treatment groups in 14 weeks of age; interestingly the 
partridge fed with 200(g/kg) crude protein content in finisher diet had lower FCR than other groups with 
a significant difference (Table 4).  
Hematology 
Effect of different crud protein levels on blood parameters are given in table 5. The blood parameters 
were not shown any difference between male and female partridge significantly. serum total protein, 
calcium and phosphorus concentration increased linearly with the CP of the diets, the serum glucose, 
triglyceride, cholesterol and uric acid  revealed no significant differences attributable to the feeding of 
different protein levels for chukar partridges. 
 

Table1. Composition Of The Diets (Kg) 

 
1.S: starter, 2.G: Grower, 3.F: Finisher. The diets were supplemented by limiting amino acids and the Vitamin/Mineral 
supplement levels per kg of diet: Retinol acetate, 1080 mg; Cholecalciferol, 20mg; α-Tocopheryl acetate, 14400 mg; 
menadione nicotinamide bisulphite, 800 mg; Thiamine hydrochloride, 710 mg; Riboflavin-5-phosphate sodium, 2640 
mg; Pyridoxine hydrochloride,1176 mg;  Cobalamin, 6mg; Niacin, 11880;  Folic acid 400 mg; Biotin , 40 mg; Copper 
4000 mg; Iron 20000 mg; Iodine 397 mg; Manganese 39680 mg; Selenium 80 mg; Zinc, 33880 mg; Choline chloride, 
100000 mg. 

 

Table 2. Mean Body Weight of  Male and Female Partridge 
G1   Weight 

  W2 
 

4 8 14 

 S5 M3 F4 M3 F4 M3 F4 
1  140.2±3.4a 126.5±1.6b 330.6±5a 301.67±3a 521.0±4.35a 457.3±4a 
2  139.5±2.9a 123.4±1.7a 336.4±2b 

 
305.1±3.58b 523.1±4.68a 460.8±6ab 

3  141.25±3a 128.1±2bc 338.7±2b 309±4.3c 527.3±5.03b 462.3±5b 
4  144.56±2.3b 130.0 ±2.6d 350.1±3.5c 

 
319.8±3.03d 545.5±5c 483.3±5.26c 

5  145.3±2.3b 

 
129.5±2 cd 347.5±3.5c 318.5±2.82d 542.5±4.6c 480.0±5.23c 

6  143.6±2.7b 129.3±3.1cd 337.3±2.7b 
 

305.4±3.05b 527.4±4.7b 463.4±5.8b 

1.G: Group, 2.W: Week, 3.M: Male, 4.F: Female. 5.S: Sex. Means and Standard Deviations Of Male and Female Partridge 
Body Weight. The body weight was measured at the 4, 8 and 14 weeks of age in each group. 
a.b.c.d Different superscripts denote significant differences among means in columns for main effect (P ≤ 0.05). 
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Table 3. Mean Feed Consumption in Male and Female Partridge 
G1  Feed Intake 

 w2 4 8  14  0-14  

 S5 M3 F4 M3 F4 M3 F4 M3 F4 

1  170.2±1.9 c 164±0.5 c 367±0.5d 360±1e 618±3.3d 600±3.8d 2569±4e 2497±8e 

2  169.5±0.6 c 167±0.6 e 368±1.7d 354±1d 639±2.5f 622±1.7f 2583.5±6f 2503±4.8f 

3  171.9 ±0.9d 166.8±0.7 e 359±1b 344±0.8b 605±1.6c 588±2c 2509±4.6b 2452±8c 

4  168±0.9 b 163±0.6 b 361±1.7c 350±2c 596±1.7b 582±1.3b 2520±7c 2446±4b 

5  161.9±0.9 a 158±1 a 355.1±1.7a 344±0.9b 585±2.1a 576±2.5a 2486±6.6a 2419±5a 

6  171.8±0.7 d 165.9±0.9 d 355.8±1.9a 341±1.5a 628±1.5e 612±3e 2534±5.4d 2464±4.7d 

1.G: Group, 2.W: Week, 3.M: Male, 4.F: Female. 5.S:Sex. Total feed consumption was measured at the 4, 8 and 14 
weeks of age in each group. 
a. b. c. d. e. f. Different superscripts denote significant differences among means in columns for main effect (P ≤ 0.05). 

 
Table 4. Mean Feed Conversion Ratio (FCR) in Male and Female Partridge 

G1  FCR 

 W2 4 8 14 

 S5 M3 F4 M3 F4 M3 F4 

1  1.69±0.04c 1.81±0.02d 2.64±0.04e 2.81±0.03e 4.93±0.04e 5.19c 

2  1.7±0.03c 1.88±0.02e 2.58±0.01d 2.76±0.03d 4.94±0.04e 5.43±0.07c 

3  1.7±0.04c 1.810.03d 2.53±0.01c 2.67±0.03c 4.76±0.04c 5.3±0.06b 

4  1.63±0.02b 1.75±0.03b 2.46±0.02b 2.6±0.02b 4.62±0.04b 5±0.05a 

5  1.57±0.02a 1.69±0.02a 2.42±0.02a 2.55±0.02a 4.54±0.03a 5±0.05a 

6  1.67±0.03c 1.77±0.03c 2.52±0.02c 2.7±0.02c 4.8±0.04d 5.31±0.06b 

1.G: Group, 2.W: Week, 3.M: Male, 4.F: Female. 5.S: Sex. Total feed consumption was measured at the 4, 8 and 14 weeks of age 
in each group. 
a. b. c. d. e. Different superscripts denote significant differences among means in columns for main effect (P ≤ 0.05). 

 
Table 5. Effect of diet containing different CP levels on the blood parameters of chukar partridge 
Sex G Cholesterol TG Glucose Ca Phosphorus Total 

Protein 
Uric Acid 

  Mmol/l     Mg/l µmol/l 

M 1 4±0.35 1.6±0.28 16.8±1 2.1±0.09a 1.8±0.18a 35±0.8a 166±5.4 

2 3.9±0.3 1.5±0.12 17.6±0.8 2.1±0.07ab 2±0.12b 35.1±0.9a 171.7±8.3 

3 4±0.43 
 

1.4±0.21 16.4±1 2.2±0.07b 2±0.12b 37±0.96b 170.2±9.5 

4 4±0.35 
 

1.4±0.27 16.8±1.2 2.4±0.11c 2.17±0.04bc 40±0.89c 169.5±6 

5 4±0.44 
 

1.4±0.32 17.2±0.8 2.7±15d 2.3±0.14cd 40.9±0.97c 172.8±7.9 

6 3.9±0.33 1.3±0.17 17.7±0.7 2.7±0.09d 2.4±0.12d 41.1±0.78c 169.5±8.2 

F 1 4.1±0.3 
 

1.5±0.15 17±1.15 2.1±0.07a 1.95±0.17a 34.1±0.89a 171.9±7.4 

2 4.1±0.22 1.6±0.43 17.2±1.6 2.1±0.1a 2.1±0.12b 35.1±0.1a 175.4±7 

3 4.1±0.28 1.5±0.12 17.1±1.1 2.2±0.07a 2.18±0.12b 37.1±0.9b 169.5±5.8 

4 4.1±0.27 1.5±0.37 16±1 2.4±0.09b 2.18±0.11b 40.5±0.83c 174±6.8 

5 4.1±0.22 1.5±0.35 17.2±1 2.7±0.12c 2.3±0.1c 40.8±1.19c 173±5.2 

6 4.1±0.3 1.6±0.35 17.5±1.4 2.7±0.13c 2.42±0.05c 41.5±1c 174±7.1 

G: Group, TG: Triglyceride, Ca: Calcium; M: Male, F: Female, The blood parameters were measured at 14 weeks of age in 
each group 
 a. b. c. d. Different superscripts denote significant differences among means in columns for main effect (P ≤ 0.05). 
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Fig 1. Means and Standard Deviations 

 

Fig 2. Means and Standard Deviations 

 

Fig 3. Means and Standard Deviations
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The growing desire for partridge meat consumption are going to be increased during these years and it 
resulted to development of industrial breeding of this species, however most studies designed to 
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determine a suitable diet for improving male partridge weight gain and growth performance in a short 
time of growth period and sometimes are different, also there is a large discrepancy between some 
limited investigations on the blood parameters of chukar partridge when fed on diets containing different 
levels of crude protein, thus, In this study we have used different levels of protein in diets from 0-14 
weeks of age to gain an optimum protein level for male and female partridges in different developmental 
stage and investigate effect of CP on the blood parameters of chukar partridge. 
During starter period the BW of partridge chicks increased from approximately 15 gr at hatching to 
nearly 140 gr at 4 weeks of age and the BW improved when protein content increased from 200 to 220, 
240 and 260(g/kg) and there was no significant difference between BW in these groups, but the lowest 
food consumption and FCR related to the partridge given a starter diet with 240 (g/kg) CP. It has been 
shown that poultry fed with reduction protein content about 2 percentage units resulted in better 
performance than poultry fed diets containing higher protein levels if the low crude protein diets are 
supplemented with the limiting amino acids (lysine, methionine, and threonine) [8, 9, 10]. Moreover, It 
has been observed the partridge fed a diet containing less than 240(g/kg) CP consumed lower food and 
the lowest and highest FC related to the partridges fed the diets containing 240 and 200 (g/kg) protein, 
respectively [3, 11] and some researcher suggesting 260(g/kg) CP in diet for first 4 week of age [12]. 
However, BW were not affected by different levels of CP (300gr/kg and 260 gr/kg) but FCR was improved 
in the partridge fed diet containing  300 gr/kg CP in comparison with low level of CP during 0-4 weeks of 
age (13). Baldini et al. [15] reported Bobwhite quail had good performance on a diet containing 
200(g/kg) if dietary lysine was increased to about 13.0 g/kg. It were shown that FC of pheasant had a 
linear relationship with dietary protein content [15]. The final body weight, feed consumption and FCR of 
partridges through 0-4 weeks of age were not affected by different crude protein levels [16].  
During grower period, the partridge fed a grower diet containing 200 and 220(g/kg) CP obtained the 
highest body weight but in continuous the lowest food consumption and FCR belonged to the group 5 
with 220(g/kg) CP. It has been shown supplemented diet with essential amino acids containing lower 
than 200(g/kg) CP in comparison with the diets containing 200, 240 and 280(g/kg) CP was not able to 
improve body weight gain and had higher FCR at 8 weeks of age [11]. 
However, Blake et al. [13] reported during growing period BW were not influenced by different levels of 
protein (260 gr/kg and 220 gr/kg) but in contrast, FC and FCR were greater in those partridges given diet 
containing higher protein levels (260 gr/kg). It has been demonstrated that partridge fed diet containing 
200 and 280(g/kg) CP could not affect growth performance at the first 8 weeks of age (1, 11, 3).Different 
CP level during 0-14 week period had significantly effect on final BW, FC and FCR, As the presented in the 
Table 4. 
At the finisher period, the groups fed diet with 180 and 200(g/kg) CP acquired the highest final body 
weight. At all the lowest final FC and FCR related to the partridge given diets containing 240, 220 and 
200(g/kg) CP at starter, grower and finisher period respectively. It has been reported in the 9-16 week of 
age, the group fed a diet containing 150(g/kg) CP had significantly greater weight gain than the groups 
given a diets with 175 or 200(g/kg) CP, but at all during 0-16 weeks of age, body weight gain were not 
affected by different levels of protein [11]. Also Ozek (2006) shown that the partridge given a diet 
containing 175(g/kg) CP consumed significantly less feed than the group given a diet with 225(g/kg) 
during 9-16 weeks of age. It were shown the highest growth rate in pheasant was obtained by 
consumption a grower diet containing 190(g/kg) CP but feeding by a diet containing 220(g/kg) CP had no 
significant effect on body weight gain [17], also during 8-13 weeks of age by using different levels of 
CP(220 gr/kg and 180 gr/kg) BW of the partridges were not affected significantly but FC  and FCR were 
improved in the partridges received diet with high levels of protein [13].  
Moreover, It has reported pheasant fed on a grower diet containing 160(g/kg) CP had inadequate growth 
and weaker FCR than the pheasants fed the diet with 190 and 220(g/kg) CP during grower period [18], 
also Woodard et al. [12] reported during the first 14 to 15 weeks of age, the pheasant fed diets containing 
200(g/kg) CP or less, had a slow growth rate. 
As presented in the tables 2, 3, 4, The BW, FC and FCR were affected by different levels of protein in 
female partridge such as male partridge and approximately had same pattern but as indicated at Figure 1, 
2 and 3, the male partridge significantly were heavier, consumed higher feed and had lower FCR than 
female for all weeks. Ozek et al. [11] shown the carcass weight and weights of all carcass components of 
male partridges were significantly greater than those of female partridges, but in contrast, It has shown 
the partridge fed diet containing different levels of CP had no significant effect among male and female 
partridge from beginning to end of 4 weeks but Male partridges were heavier than females for all weeks 
[16].  
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The effect of diet containing different CP levels on the serum parameters are given in table 5, serum 
parameters were not shown any difference between male and female partridge significantly, also total 
protein showed no differences by sex [7]. However, Woodard et al. [12] reported the serum total protein 
in female partridge (1 and 7 years of age) was higher than male partridge. 
The highest Serum total protein was observed in the partridge given diet containing180, 200 and 220 
(g/kg) CP in finisher period. The values of 3 to 5 g/dl of the serum total protein level were reported as 
normal range in the most birds [20, 21, 22, 23]. Moreover Rodriguez et al. [24] reported values of 3.2 g/dl 
and 3.6 g/dl total protein in male and female 4-month-old red-legged partridges, respectively which is 
support the findings of present study. Serum total protein of Japanese quails were affected by different 
crude protein levels and increased when the quails received diet containing higher CP, whiles different 
levels of ME (11, 11.72, 12.55 MJ ME) had no effect on serum total protein [25]. However, Ozek et al. 
(2004) obtained that serum total protein was significantly lower in partridge fed a diets containing 
240/200 and 280/225 than 200/175 (g/kg) CP (starter/ grower). Serum total protein was decreased 
when the breeding method and stocking density changed [27] which could be due to stress. 
The serum concentration of calcium and phosphorus was increased linearly as the partridges were 
received diets containing higher CP. The serum calcium level in selected companion avian species has 
been reported from 8-14 mg/dl (28, 26, 29) also the finding of the present study are in agreement with 
the results. 
Moreover, values of the calcium in combined age (1 and 7 years) in male and female partridge were 
obtained 12.5 and 13.1 mg/dl respectively (19), but the serum calcium concentration of present study 
was lower than the results, which could be due to age differences. Also they obtained values of 
phosphorus concentration 3.3 and 3.8 mg/dl in combined age (1 and 7 years) in male and female 
partridge respectively, but in contrast, serum phosphorus concentration of the present study was higher 
than the Woodard et al. [12] findings. Mossad and Iben [25] shown that diets containing different levels of 
CP can affect the serum calcium and phosphorus concentration of Japanese quails and there was a direct 
relation between CP levels of diets and serum calcium and phosphorus, whereas, serum calcium and 
phosphorus were not influenced by different level of ME. However, in contrast with this finding, It 
observed that serum calcium and phosphorus of partridge were not influenced when fed on diets 
containing different crude protein levels, whereas calcium and phosphorus were affected by different ME 
[26] which was not in agreement with the present investigation. 
 
CONCLUSION 
In Conclusion, the results of this study indicated that performance of the chukar partridge were 
influenced by different crud protein levels and adequate growth can be obtained in the chukar partridge 
when they fed diet with 220-240(g/kg) CP in starter period (0-4 week), 200-220(g/kg) CP in grower 
period (5-8 week) and 180-200(g/kg) CP in finisher stage (9-14 week), and the male partridges had 
better growth performance than the females, Also the serum total protein, calcium and phosphorus 
concentration of partridges were affected by CP and the sex had no significant effect on the serum 
parameters concentration. 
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