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Table 1. Ingredients and chemical composition of the experimental diets during growth and layer phases 

Ingredient  Growth diet (%) Layer diet (%) 
Corn grain 52.08 51.82 
Soybean meal (48% CP) 35 32.22 
Corn gluten mean (62 % CP) 8.04 - 
Sunflower oil 0.55 3.74 
Dicalcium phosphate 1.44 1.56 
Limestone 1.26 9.38 
Vitamin perimix1 0.25 0.25 
Mineral peremix2 0.25 0.25 
NaCl 0.26 0.34 
Sodium bicarbonate 0.12 - 
DL-Methionine (Met.) 0.32 0.28 
L- Threonine 0.11 0.08 
L- Lysine (Lys.) 0.32 0.09 
Nutritional composition     
ME (kcal/kg)  2900 2800 
CP % 25.07 18.84 
Met. + Cys. % 1.22 0.90 
Met. % 0.79 0.58 
Lys. % 1.48 1.14 
Arg. % 1.50 1.25 
Available Phosphorus %  0.45 0.45 
Calcium % 0.90 4.00 
DEB3 (mEq/kg)  222 199.66 
1Vitamin premix provided per kilogram of diet: vitamin A (from vitamin A acetate), 11,500 U; cholecalciferol, 2,100 U; vitamin 
E (from dl-α-tocopheryl acetate), 22 U; vitamin B12, 0.60 mg; riboflavin, 4.4 mg; nicotinamide, 40 mg; calcium pantothenate, 35 
mg; menadione (from menadione dimethyl-pyrimidinol), 1.50 mg; folic acid, 0.80 mg; thiamine, 3 mg; pyridoxine, 10 mg; biotin, 
1 mg; choline chloride, 560 mg; ethoxyquin, 125 mg. 
2Mineral premix provided per kilogram of diet: Mn (from MnSO4·H2O), 65 mg; Zn (from ZnO), 55 mg; Fe (from 
FeSO4·7H2O), 50 mg; Cu (from CuSO4·5H2O), 8 mg; I (from Ca (IO3)2·H2O), 1.8 mg; Se, 0.30 mg; Co (from Co2O3), 0.20 mg; 
Mo, 0.16 mg. 
3DEB: Dietary electrolyte balance represents dietary Na + K – Cl in mEq/kg of diet. 
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Table 2. Effect of strain on growth performance in quails 
Parameter Italian speckled  Tuxedo  Wild  Scarlett  English White  White Button  A & M Texas  P value SEM 
BW1 gain 21-28 days (g)  74.68±2.630a  61.66±4.145b  72.78±2.534a  60.81±5.451b  62.39±2.168ab  44.01±5.335c  68.81±0.608ab  0.0008 6.34 
BW gain 28-35 days (g)  58.66±1.551a 46.42±2.300bc 55.74±3.113ab 38.99±3.751cd 50.37±4.541ab 32.24±3.176d 55.74±3.017ab 0.0004 5.53 
BW gain 21-35 days (g)  133.34±4.152a 108.75±6.407cd 128.52±0.582ab 99.81±6.580d 112.76±6.560bcd 76.25±8.315e 121.44±2.799abc 0.0001 9.75 
Feed intake 21-28 days (g)  227.34±6.544a 186.00±14.761ab 205.90±15.846ab 168.33±12.350bc 183.82±23.112ab 130.48±0.606c 201.79±9.840ab 0.0053 23.57 
Feed intake 28-35 days (g)  267.35±12.343a 219.54±7.599ab 232.80±30.492ab 194.60±17.003bc 244.81±11.934ab 153.05±9.010c 247.69±5.295a 0.0025 26.84 
Feed intake 21-35 days (g)  494.70±13.769a 405.53±22.333b 438.70±46.200ab 362.94±29.252bc 428.63±35.039ab 283.53±8.802c 449.48±4.653ab 0.0018 46.32 
FCR2 21-28 days  3.06±0.196 3.01±0.069 2.85±0.322 2.93±0.218 2.93±0.284 3.04±0.330 2.93±0.119 0.0994 0.41 
FCR 28-35 days  4.56±0.189ab 4.74±0.128ab 4.14±0.326b 5.00±0.084a 4.90±0.223a 4.78±0.191ab 4.73±0.250ab 0.0350 0.37 
FCR 21-35 days  3.72±0.170 3.76±0.077 3.41±0.344 3.65±0.284 3.79±0.096 3.78±0.283 3.71±0.115 0.8449 0.38 
Culling risk (week 6) 0.034±0.0008e 0.049±0.0013d 0.018±0.0017f 0.135±0.0044a 0.061±0.0022b 0.143±0.0050a 0.055±0.0018c - - 

Different superscript letters in the same raw represent a significant difference (P<0.05). 
1 Body Weight, 2 Feed Conversion Ratio. 
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Table 3. Effect of strain on relative weight of internal organs, carcass traits (% of live body weight) and intestine length (L.) in quails 
Parameter Italian speckled  Tuxedo  Wild  Scarlett  English White  White Button  A & M Texas  P value SEM 
Live weight (g) 208.66±8.889ab 212.2148±7.266ab 201.76±7.119ab 190.33±7.119b 201.90±7.768ab 219.32±7.266a 213.62±7.768a 0.0474 22.51 
Dressing (%) 76.16±0.576 75.33±0.416 75.67±0.331 75.56±0.456 76.10±0.894 76.04±0.405 75.13±0.355 0.3255 0.009 
Carcass (%) 61.06±0.860 61.44±0.702 60.41±0.688 61.16±0.688 60.37±0.750 60.64±0.702 59.83±0.750 0.5686 2.17 
Digestive system (%) 13.03±0.686 13.24±0.560 12.41±0.549 12.65±0.549 13.55±0.599 13.28±0.560 13.39±0.599 0.7250 1.74 
Heart (%) 0.872±0.046ab 0.789±0.041a 0.927±0.035b 0.859±0.043ab 0.875±0.054ab 0.860±0.044ab 0.781±0.025a 0.0266 0.17 
Breast (%) 26.86±0.227 26.78±0.305 26.68±0.474 26.59±0.328 26.67±0.772 27.81±0.452 27.50±0.918 0.8009 0.16 
Thigh (%) 14.67±0.290ab 14.49±0.237b 14.57±0.232ab 15.20±0.232a 14.46±0.253b 14.53±0.237ab 14.47±0.253b 0.0354 0.73 
Gizzard (%) 1.99±0.108 2.07±0.088 2.00±0.087 1.96±0.087 2.00±0.094 1.91±0.088 2.09±0.094 0.7829 0.27 
Proventriculus (%) 0.491±0.035 0.522±0.029 0.463±0.028 0.517±0.028 0.505±0.031 0.521±0.029 0.498±0.031 0.6646 0.09 
Liver (%) 2.52±0.106 2.31±0.124 2.47±0.166 2.28±0.084 2.55±0.132 2.43±0.094 2.52±0.158 0.3483 0.07 
Spleen (%) 0.063±0.009ab 0.076±0.012ab 0.088±0.036a 0.066±0.005ab 0.077±0.006ab 0.054±0.006b 0.088±0.010a 0.0401 0.19 
Intestine (%) 6.87±0.478ab 7.37±0.390ab 6.46±0.382b 7.10±0.382ab 7.70±0.417a 7.37±0.390ab 7.45±0.417ab 0.0365 1.21 
Pancreas (%) 0.401±0.034 0.430±0.027 0.389±0.027 0.425±0.027 0.412±0.029 0.396±0.027 0.441±0.029 0.7456 0.085 
Bursa of Fabricious (%) 0.138±0.013a 0.094±0.008b 0.90±0.008b 0.081±0.005b 0.084±0.011b 0.090±0.007b 0.104±0.011ab 0.0294 0.15 
Duodenum L. (cm) 13.20±0.518 14.20±0.423 14.10±0.414 13.30±0.414 13.8±0.452 14.40±0.423 14.20±0.452 0.4579 1.31 
Jejunum L. (cm) 31.20±1.599b 36.0±1.306a 31.50±1.274b 32.00±1.279b 33.3±1.396ab 32.20±1.306ab 33.7±1.396ab 0.0450 4.05 
Ilem L. (cm) 26.10±0.983ab 28.20±1.153a 25.00±0.8567b 26.70±0.857ab 27.50±1.046ab 27.30±1.751ab 27.50±0.654ab 0.0255 0.06 
Different superscript letters in the same raw represent a significant difference (P<0.05). 
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Table 4. Effect of strain on meat quality and chemical composition in quail  
Parameter Italian 

speckled  
Tuxedo  Wild  Scarlett  English White  White Button  A & M Texas  P value SEM 

Oxidation 5 (mg/kg)1 0.225±0.046 0.320±0.091 0.407±0.194 0.159±0.033 0.268±0.136 0.265±0.065 0.200±0.022 0.5797 0.37 
Oxidation 30 (mg/kg)1 0.308±0.100a 0.277±0.078ab 0.273±0.053ab 0.136±0.027ab 0.178±0.047b 0.208±0.037a 0.099±0.028b 0.0030 0.37 
Whc2 (%) 67.39±0.765 68.49±0.624 66.87±0.612 68.38±0.612 67.19±0.668 67.63±0.624 67.84±0.668 0.4982 1.93 
Drip loss 1 (%) 24.37±0.995b 23.17±1.998bc 31.40±1.146a 24.86±1.340b 25.04±1.322b 19.99±2.614c 19.99±1.266c 0.0002 0.09 
Drip loss 7 (%) 58.71±2.454bc 53.07±2.004c 64.61±1.963a 58.99±1.963bc 60.35±2.142ab 57.03±2.004bc 55.23±2.142bc 0.0074 6.21 
Ash (%) 1.53±0.153 1.57±0.144 1.84±0.222 1.77±0.225 1.69±0.086 1.62±0.043 1.62±0.107 0.7793 0.27 
Moisture (%) 68.23±2.418ab 76.10±4.488a 65.80±2.401bc 72.33±0.433ab 65.87±3.468bc 59.23±2.273c 65.27±1.179bc 0.0142 4.65 
Dry Matter (%) 31.77±2.418bc 23.90±4.488c 34.20±2.400ab 27.67±0.433bc 34.13±3.468ab 40.77±2.273a 34.73±1.179ab 0.0142 4.65 
Fat (%) 18.62±0.244ab 14.87±0.465c 18.40±0.077ab 17.27±0.398abc 16.78±0.153abc 18.71±2.079a 15.97±0.179bc 0.0381 1.44 
Crude protein % 23.77±1.669ab 24.80±0.946a 22.87±1.148ab 20.50±1.860ab 18.59±1.935b 21.61±1.500ab 22.54±0.706ab 0.0165 3.25 

Different superscript letters in the same raw represent a significant difference (P<0.05). 
1 The numbers represent the measurement of meat oxidation after 5 and 30 days of sampling. 
2 Water holding capacity 
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Table 5. Effect of strain on quail egg quantity, quality and fertility in quail 

Parameter Italian 
speckled  

Tuxedo  Wild  Scarlett  English White  White Button  A & M Texas  P value SEM 

Egg weight (g) 13.08±0.163a 12.33±0.170bcd 11.93±0.123cd 12.53±0.185b 12.04±0.149bcd 11.84±0.231d 12.40±0.153bc 0.0001 1.51 
Albumin weight (g) 7.46±0.152a 6.67±0.103b 7.01±0.156b 6.95±0.123b 6.83±0.172b 6.11±0.115c 6.83±0.152b 0.0001 0.70 
Albumin (%) 54.85±0.407a 53.33±0.444b 53.24±0.527b 54.00±0.549ab 52.56±0.535b 53.26±0.639b 55.55±0.464a 0.0004 2.48 
Yolk weight (g) 4.27±0.101ab 3.98±0.065bc 4.25±0.140ab 4.09±0.066ab 04.33±0.104a 3.70±0.075c 3.98±0.144bc 0.0006 0.05 
Yolk (%) 31.45±0.396b 31.83±0.341ab 32.33±0.862ab 31.82±0.444ab 33.36±0.471a 32.31±0.514ab 31.13±0.531b 0.0099 2.62 
Albumen height (mm) 3.40±0.180 3.53±0.146 3.37±0.155 3.22±0.138 3.25±0.230 3.14±0.198 3.21±0.129 0.5702 0.73 
Yolk diameter (mm) 25.83±0.216a 25.05±0.235b 25.16±0.273ab 24.84±0.173bc 25.56±0.275ab 24.14±0.209cd 23.93±0.382d 0.0001 1.29 
Eggshell weight (g) 1.78±0.032a 1.77±0.044a 1.81±0.038a 1.82±0.051a 1.79±0.035a 1.59±0.035b 1.62±0.033b 0.0001 0.05 
Eggshell (%) 13.23±0.268ab 14.16±0.266c 13.73±0.171bc 14.22±0.414c 13.83±0.264bc 13.91±0.328bc 13.00±0.226a 0.0083 0.007 
Haugh unit 83.07±1.126 84.82±0.796 83.40±0.959 82.64±0.853 82.48±1.300 81.87±1.203 82.44±0.908 0.4613 4.79 
Egg shape index 77.42±0.490abc 76.11±0.514c 78.59±0.372a 76.81±0.559bc 78.63±0.697a 78.48±0.450a 77.93±0.464ab 0.0017 4.55 
Egg production (%) 74.05±2.400ab 69.06±2.363bc 75.86±2.173a 74.56±2.363ab 75.47±2.294ab 64.26±2.232c 75.43±2.619ab 0.0008 13.57 
Fertility (%) 76.68±1.272 77.28±5.525 80.38±3.414 80.21±5.121 81.84±1.807 74.66±7.034 76.55±3.969 0.7017 7.29 
Hatchability (%) 78.62±8.862 81.41±9.112 84.10±6.749 81.38±5.647 84.32±10.167 81.36±7.333 83.97±5.315 0.9973 15.99 

Different superscript letters in the same raw represent a significant difference (P<0.05) 
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Abstract 

The aim of this study was to compare the performance, quality and quantity of meat and egg production and fertility 
of seven quail strains (Italian speckled, Wild, Tuxedo, Scarlett, English White, A & M Texas and White Button). 
For this purpose, 125 Wild, 159 Italian speckled, 58 Scarlet, 56 Tuxedo, 81 English white, 92 A & M Texas and 57 
White Button one-day-old chicks were hatched and reared from the first day under the same conditions. To calculate 
the feed conversion ratio (FCR) of strains, weight and feed intake of all quails were measured from 21 to 35 d of 
age. At day 42, 10 birds of each strain were randomly slaughtered and after measuring the carcass components, 
samples of breast and thigh meat were evaluated for their quality and chemical composition. After beginning the egg 
production, daily egg production was recorded and quality and quantity of egg parameters were recorded and 
fertility and hatching were evaluated. The results showed that strain had a significant effect on feed intake, weight 
gain, FCR, culling risk in week 6, oxidative stability of meat on  day 30, drip loss on days 1 and 7, chemical 
composition of meat (except for ash), quality and quantity of egg parameters (except for albumen height and Haugh 
unit) (P<0.05). According to the results of this experiment, Wild strain and Tuxedo had the best performance and 
meat quality, respectively. The highest and the lowest egg production and fertility percentage were observed in 
English White (84.84 and 75.47%) and White Button strains (74.66 and 64.26%), respectively. In most egg quality 
parameters, A & M Texas strain was better than other strains. These results suggest that in quail production, suitable 
strain should be selected based on the purpose of rearing. 

Keywords: Meat oxidation, Quail, Feed conversion ratio, Haugh unit, Egg weight 

 

 
*Corresponding author: hadifaraji@uoz.ac.ir 

doi: 10.22124/ar.2019.10362.1311 


