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Abstract: This experiment was conducted on 90-day old unsexed brown quail chicks. Chicks divided into three treatments, each 

one consists of three replicates by ten birds, that were reared in wooden cages for the duration of the experiment. Treatments of 

the experimental diet consisted of (1) control group containing 26% crude protein during the period 0-3 weeks. Groups (2) and 

(3) treatments were given a diet containing 28% and 30% crude protein, respectively, during the first week only then 26% 

protein during the period 2-3 weeks. All the treatments received the same finisher diet containing 24% crude protein, during 4-6 

weeks, all starter and finisher diets contains 2, 900 kilocalories/kg ME. The results showed that treatment (2) had significantly (P 

<0. 05) heavy body weight at 2-week age and best daily and total weight gain, best feed conversion, best protein conversion, and 

best relative growth coefficient during 0 –2 weeks, while there was no significant effect during other periods, and there was no 

significant difference between treatments in daily or total feed or protein consumption at any period.  

Keywords: first week, high protein, quail, starter   

INTRODUCTION 

Quails can be used for meat production within a short period (4-5) weeks and matures at an early age 

of 6 weeks so that female birds are usually in full production by about 8 weeks (Jatoi, et al., 2013).With the 

development of poultry industry and shortening the period required for marketing in modern breeds of broiler 

chickens from 56 to 49 and 42 days, some researchers indicate the need to reconsider the opinion that 

nutrition is not important in the early days of life on the basis that the chicks rely on the yolk sac at first week, 

where  the first week represent about 16-20% of the period of rearing  and many researchers reported a 

positive relationship between weight in the first week and the final weight at marketing and since the quail 

birds were raised for the purpose of meat until the age of 42 days, i.e., the increase in weight in the first week 

accounted for more than 16% Of the total weight gain, and where the protein ratio is the most important 

factor affecting growth. (Longo, et al., 2007)  reported that the use of high digestible and high-protein diets 

could be used to meet the needs of chicks in the early days of  life and were economically feasible. (Noy, and 

Sclan, 2001) reported  that newly hatched chicks that were dependent on the egg yolk for the energy supply 

undergoes a rapid shift to the use of carbohydrate in feed and this leads to a development in the growth of 

small intestine and stimulation of digestive enzymes. (Jull-Madsen, et al., 2004) stated that delaying feed 
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intake can reduce the immune response and increase the proportion of mortality and reduce the overall 

performance of birds. (Bidar, et al., 2007) reported that in the past ten years, attention to early nutrition has 

increased due to the high correlation between body weight at one week and the final weight at marketing. 

(Saki, 2005) noted that the weight of birds at the age of 6 and 7 weeks was linear  relation with weight at one 

week age and nutrition Immediately after hatching has an important effect on the performance of  birds 

during the rearing period. (El-Hussieny, et al., 2008) reported that nutrients for hatching chicks can obtained 

from two sources: yolk sac or feed and that early nutrition has an important role in the development of the 

digestive tract of chicks. (Toledo, et al., 2011) noted that The first two weeks of  age represent 17% of the 

rearing period and 8-10% of the total weight of the birds. (Henderson, et al., 2008) studied the effect of adding 

a commercial concentrate called EB with the starter diet during the first 24 hours of age, he found that there 

was no significant effect on live body weight at 7, 21 and 42 days, and in other study  he studied the addition 

of this concentrate in several ways through five treatment, (1) starter (2) 24 hour starvation then starter diet 

without EB (3) concentrate added on starter diet, (4).concentrate added in transporting cages, (5) concentrate 

added in transporting cages and on feed,  treatment (1) showed the best live weight at the age of one week. 

(Saki, 2005) study on broiler comparing  four treatments: starvation for 12 hours, feeding on a grounded corn, 

starter, starvation for 24 hours, results showed that the third and fourth treatments significantly exceeded the 

first treatment in body weight at 42 days of age but the differences were not significant In feed consumption 

and feed conversion  ratio. (El-Hussieny, et al., 2008) study on broiler chicks, he compared the effect of 

feeding with 23% crude protein starter diet  from day old with 1, 2, 3, 4, 5 and 6 days starvation with drinking 

water. The first treatment showed the best total weight gain and feed conversion  ratio during 6 weeks of age. 

(Longo, et al., 2007) compared the effect of the standard diet of 20.88% CP with other treatments which 

included the addition of several sources of carbohydrates and proteins to the control diet include cassava 

starch, sucrose, corn gluten, blood plasma, corn gluten with sucrose, corn gluten with cassava starch, blood 

plasma with sucrose, , blood plasma with cassava starch, the results of the study showed that there was no 

significant differences in total weight gain, feed consumption, and feed conversion ratio. In a study conducted 

by (Hoshmand, 2006) to compare several treatments, the first one is a starter and the second is a starter with 

the addition of a solution of vitamins and minerals in drinking water and the third is given a pre-starter in first 

three days then starter diet, the fourth like third with addition of vitamin mineral solution, fifth treatment 

include starvation during first 24 hours then starter without solution, and the sixth is like fifth but with 

addition of solution, seven and eight treatments include starvation for first 12 hours then given grounded corn 

for 12 hours without or with solution respectively, the results showed no significant differences in the final 

body weight  or total feed consumption or feed conversion ratio. (Altine, et al., 2016) noted that a dietary 
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crude protein level of 24% is needed in starter diet for quail and the protein content may be reduced to 20% 

by 3rd week of age. (Junior, et al., 2017) compared three plans of protein levels during rearing period (1-42) 

day include (1) 22% CP from 1-42 day, (2) 25%  CP from 1-21 day then 22% from 22-42 day, (3) 24% CP from 

1-14 day and 22% from 15-35 day, then 20% from 36-42 day, and he did not found a significant difference in 

feed intake and weight gain and a significant decrease in feed conversion in treatment (1) comparing to other 

treatments during the total period (1-42) day. 

This research aims to study the effect of using high levels of protein in the first week of age of quail on 

the final marketing weight and some other productive traits.      

MATERIALS AND METHODS 

This study was carried out in the poultry farm of the animal production Department / College of 

Agriculture and Forestry / University of Mosul using 90 day old brown quail chicks obtained from the college 

hatchery divided into three treatments of three replicates by ten birds each,  raised in wooden cages consisting 

of 12 partition of 50 × 50×  50 cm for each partition  equipped with plastic feeder and waterier and the cages 

floor was of wire mesh. 

Table ( 1) protein level % in each period for treatments 

Weeks 
Treatments 

6 5 4 3 2 1 

24 % 26 % Treat. 1 

24% 26% 28% Treat. 2 

24% 26% 30% Treat. 3 

All diets 2900 Kcal/ kg  ME  

Table (2) Experimental  diets composition * 

Finisher diet Starter diets  

24% 30%  28%  26%  Ingredients 

52.15 31.42 38.32 45.25 Corn 

39.3 57.19 51.23 45.26 Soybean meal 

5 5 5 5 Protein Conc. 

0.79 0.76 0.78 0.78 Lime 

0.68 0.51 0.57 0.62 Di calcium phosphate 

0.25 0.25 0.25 0.25 Salt 
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Finisher diet Starter diets  

1.83 4.87 3.86 2.84 Sunflower oil 

2900 2900 2900 2900 ME   Kcal /kg 

24 30 28 26 CP  % 

4.00 4.79 4.53 4.26 Crude fiber % 

4.36 6.72 5.94 5.15 Ether extract 

*Ingredients chemical composition (NRC, 1994).             

The experimental treatments included three diets as in (Table 2) the control containing 26% crude 

protein and the second and third treatments on 28 and 30% protein respectively during the first week only, 

followed by a diet of 26% protein during the second and third weeks. A finisher diet containing 24% crude 

protein during the period of 4-6 weeks and all diets were 2900 kcal  ME / kg as shown in the experiment 

outline (Table 1).  

Birds were weighed collectively for each replicate and the feed weekly with a 5 g sensitivity electric 

balance. The studied traits included live body weight (g), daily and total weight gain (g), daily and total feed 

consumption (g), feed conversion coefficient (g  feed / g weight gain ), daily and total protein consumption (g), 

protein conversion coefficient (g protein / g weight gain), relative growth rate %.The data were statistically 

analyzed using (Complete randomized design-CRD) according to the mathematical model.           

               Yij = µ+ Ti + ℮ij  using (SPSS 11, 2011) software and F test at  P ≤ 0.05  

Result And Discussion 

The results in Table (3) shows that the second treatment is superior to the first and third treatments in 

live body weight at the age of 2 weeks (P>  0.05), while the differences were not significant at 4 weeks and the 

final weight at 6 weeks, where it is  clear from table (3) that the second treatment exceeded the first and third 

treatments in weight gain  during the period 0 - 2 weeks but not significant during the periods 2-4, 4-6 or 

during the total period 0-6 weeks, this results are in agreement with (Reda, et al., 2015) who found a 

significant effect (p< 0.01) on LBW at 3 weeks of age and BWG during 1-3 weeks of age due to different 

protein level, and that the highest values of LBW at 3 weeks of age and BWG during 1-3 weeks of age were 

achieved by chicks fed 22% CP compared to other levels (23.5 and 25%). However, LBW at 5 weeks of age 

and BWG through 3-5 weeks of age and during the  whole experimental period were not significantly affected, 

while (Annaka, et al., 1993) indicated that body weight gains from 2 to 5 weeks before the beginning of egg 

production increased linearly with  increasing dietary CP levels and remained relatively constant thereafter, 

the CP level  requirement for maximum body weight gain and the best feed conversion 
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Table (3) Effect of treatments on body weight and weight gain (g) * 

Third 30% Second 28% First 26% Treatments/ CP 

Body weight (g)  

0.60 ±7.33 0.43 ±6.83 0.55  ±   7.50 1 day 

1.70±  63.50 b 2.93   ± 70.17 a 0.58±63.67  b 2 week 

4.92 ±158.0 7.97   ± 160.83 5.97± 156.17 4week 

9.07  ±202.17 15.62 ±199.57 24.39 ±206.33 6week 

Weight gain (g) Total 

56.17±1.77  b 63.34±2.93  a 56.17±0.58  b 0-2 week 

94.50±4.92 90.67±10.68 92.5±6.38 2-4 week 

44.17± 5.00 38.74±9.83 50.17±18.47 4-6 week 

194.84±9.07 192.74±15.63 198.83±24.39 0-6 week 

Daily weight gain (g)  

4.01±0.17  b 4.52±0.21     a 4.01±0.04 b 0-2 week 

6.75±0.35 6.48±0.76 6.61±0.46 2-4 week 

3.16 ±0.36 2.77±0.70 3.58±1.32 4-6 week 

4.64±0.22 4.59±0.37 4.73±0.58 0-6 week 

*means with different letters differs significantly (P  >0.05)  

Table (4) Effect of treatments on feed and protein consumption    

Third 30% Second 28% First 26% Treatments 

Total feed consumption  

139.67±3.12 138.47±3.77 138.83±9.84 0 -2 week 

302.83 ± 10.41 ± 30.73  299.33 293.17±27.14 2-4 week 

343.57 ± 23.65 355.67 ± 30.73 60.37±370.33 4-6 week 

786.07 ± 12.90 793.47  ±16.76 802.33 ±32.93 0-6 week 

Daily feed consumption  

9.98 ± 0.22 9.89 ± 0.27 9.92 ± 0.70 0 -2 week 

21.63 ± 0.74 21.38 ± 0.88 20.94± 1.94 2-4 week 

24.54±  1.69 25.40 ± 2.19 26.45± 4.31 4-6 week 

18.72  ± 0.31 18.89 ± 0.40 19.10 ± 0.78 0-6 week 
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Third 30% Second 28% First 26% Treatments 

Total protein consumption  

37.98 ± 0.81 36.85 ± 0.98 36.10 ± 0.16 0 -2 week 

75.71 ± 2.50 73.46  ± 3.30 76.03± 6.91 2-4 week 

82.46 ±5.68 85.36 ±7.38 88.88±14.49 4-6 week 

196.15  ±3.10 195.67 ±3.63 201.01 ±7.45 0-6 week 

Daily  protein consumption  

2.71 ± 0.07 2.63 ± 0.11 2.58±0.18 0 -2 week 

5.41 ±0.36 5.24 ± 0.44 5.43 ±0.49 2-4 week 

5.89 ±0.41 6.09 ± 0.70 6.35 ±1.03 4-6 week 

4.67 ± 0.12 4.65 ± 0.12 4.79 ± 0.18 0-6 week 

*means with different letters differs significantly (P  >0.05)      

                  ratio estimated to be 20.18%, while  (Soarez, et al., 2013) reported a quaditric effect  of protein level 

(18, 20, 22, 24 and 26%) on weight gain during rearing period 7-35 days of quail age. (Murakami, et al., 1993) 

indicated that after lysine and methionine + cystine requirements were met, 20% crude protein level resulted 

in best performance from 1 to 42 days of age, (Weber, and Reid, 1967) indicated that Lower protein levels of 

20 to 24% were adequate for the Bobwhite quail if provided supplemental lysine and methionine, while 

Ratriyanto et al (2017) did not find any effect of protein level on feed intake. 

Table (4) shows no significant differences in the daily and total feed consumption  during all the 

studied periods., and this in agreement with (Toledo, et al., 2011) and with (Annaka, et al., 1993) who found 

no significant effect of protein level on feed intake. Table (5) shows that the second treatment was 

significantly (P  > 0.05) better than the first and third treatments during the period 0 - 2 weeks only in feed and 

protein conversion ratio, while the differences were not significant during the rest of periods and total period 

(0-6) week, this may be due to improvement in weight gain during 0-2 weeks                 .        

Table (4) Effect of treatments on feed and protein conversion ratio 

Third 30% Second 28% First 26% Treatments 

Feed conversion ratio 

b  2.49±0.06 a  2.19±0.05 b  2.47 ±0.16 0 -2 week 

3.20 ± 0.27 3.30 ± 0.55 3.17±0.52 2-4 week 

7.78  ± 0.85 9.18 ±1.89 7.38 ± 2.24 4-6 week 

4.03  ± 0.14 4.12 ± 0.27 4.04± 0.36 0-6 week 
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Third 30% Second 28% First 26% Treatments 

Protein conversion ratio 

0.68±0.01  b 0.58 ±0.01  a 0.64±0.04  b 0 -2 week 

0.80 ± 0.06 0.81 ±0.14 0.82±0.13 2-4 week 

1.87  ±0.20 2.20 ±0.45 1.77 ±0.54 4-6 week 

1.01 ± 0.04 1.02 ± 0.07 1.01 ± 0.09 0-6 week 

Table (5) Effect of treatments on relative growth rate % 

Third 30% Second 28% First 26% Treatments 

158.61 ±0.73 b 164.48 ±1.32 a 157.84 ±0.3  b 0 -2 week 

85.29±2.53 78.39±7.61 84.09±3.74 2-4 week 

24.49 ±4.26 21.36 ±8.90 27.22 ± 8.29 4-6 week 

185.99±0.59 186.71±1.03 185.84±1.72 0-6 week 

(Blake, and Hess, 2013) found that Period FCR appeared to be unaffected by dietary CP regimen while 

(Siyadati, et al., 2011) found that average feed intake increased at the quails fed with diets containing low 

crude protein 21% (with high ME:CP ratio) than that diets containing high crude protein 27% (with low ME:CP 

ratio) in the starter period 1-21 day. The result of this research indicated that increasing protein level during 

first week had no positive effect on quail performance, which may mean that it is not enough to improve the 

performance of quails, where (Marks, 1993) indicated that  whereas populations selected under low-protein 

environments do not require high-protein diets for full expression of their genetic potential for growth, and as 

local quails may be did not need to high level of protein to express their growth ability at  this age. (Junior, et 

al., 2017) indicated that The best nutritional plan for meat quail was which included three types of diet, 24-22-

20 % crude protein during 1-15, 16-35-36-42 day of age  respectively as it provided a lower cost of diet per 

kilogram of quail produced and better performance results with  out affecting carcass traits. 

Conclusion  

The result of this research indicated that increasing protein level during the first week only had no 

positive effect on quail performance, which may mean that it is not enough to improve the performance of 

quails and may need a longer period.                         .                                       
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نتاجية للسمانول من العمر على بعض الصفات ال ال  سبع تأثير استخدام نسبة عالية من البروتين في ال      

عليقة بادئة تحتوي على ( 1) تيلى ثلاث معاملات كالآإفراخ السمان البني غير المجنسة قسمت أمن  90جريت هذه الدراسة على أ :الملخص

% بروتين خام على التوالي خلال 30% و28عطيت عليقة تحتوي على أوالمعاملتين الثانية والثالثة  ،أسبوع 3-0% بروتين خام خلال الفترة 26

ناهية واحدة عطيت جميع المعاملات عليقة أ ، وقدأسبوع 3-2% بروتين خلال الفترة 26ول فقط ثم عليقة بادئة تحتوي على ال  سبوعال 

 الممثلة.كغم من الطاقة  كيلوكالوري/ 2900وقد احتوت جميع العلائق البادئة والناهية على  أسبوع 6-4% بروتين خلال الفترة 24تحتوي على 

غذائي وزيادة وزنية يومية وكلية ومعامل تحويل ( 0.05≥  احتمال) على معنوياأن المعاملة الثانية كانت ذات وزن جسم أظهرت النتائج أ

، في حين لم يكن التأثير معنويا خلال أسبوع 2-0الفترة  لخلا( 0.05≥  احتمال) فضل معنوياأومعامل تحويل بروتين ومعامل النمو النسبي 

                . لال جميع الفتراتخو الكلي أخرى، كما لم يظهر اختلاف معنوي في استهلاك العلف او البروتين اليومي الفترات ال 

       .بادئة السمان، بروتين عالي،الول،  سبوعال  المفتاحية:الكلمات 

 


