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Abstract: A total number of 420 female Japanese quail 8 weeks of age were
randomly distributed into 7 treatments, each containing 60 laying quail
hens in three equal replicates. Four dietary crude protein levels were used
in this work to study the effect of different levels of crude protein on the
performance of laying quail hens. Crude protein levels were optimum level
(22 %, T1), medium level (20 %, T2) and low levels (18 %, T3 and 16 %,
T4). The diet contained 22 % CP and optimal levels of amino acids (T1)
represents the control group . While, the other three diets were deficient in
essential amino acids. Therefore, synthetic methionine and lysine were
supplemented to these diets in order to maintain constant recommended
levels of both methionine and lysine and considered as T5, T6 and T7,
respectively. Laying quail hens were kept in cleaned and fumigated cages of
wire floored batteries under similar conditions of management. Water and
feed were offered ad — libitum under total of 16 hours light / day regimen up
to 25 weeks of age.

The overall results showed that feeding laying quail hens on diets
containing medium or low levels of crude protein recorded significant
decrease in egg production, egg weight and egg mass and increase in feed
conversion values compared to the control group. Howevre , feed intake
values significantly increased gradually with decreasing dietary crude
protein levels . Supplementing both methionine and lysine to laying quail
hen diets which containing medium or low levels of crude protein improved
their performance of laying quail hens especially with medium protein diet .
There was no improvement in economic efficiency values due to feeding
laying quail hens on medium or low protein diets either with or without
supplemental methionine and lysine.

INTRODUCTION

High-protein diets (22% CP) are recommended for Japanese quail
breeder for optimizing performance (NRC 1994). Recently, there is a
tendency, to feed poultry corn-soy diets low in crude protein and
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supplemented with essential amino acids. This is not only because they are
safe and profitable diets but also to reduce nitrogen pollution related to
poultry manure. However , diets formulated based on corn and soybean
meal and low in crude protein are limited in some essential amino acids i.e.,
in order Methionine ( Met ), Lysine (Lys) , Threonine (Thr), Valine and
Arginine ( Han et al ., 1992 and Fernandez , 1994) . There are attempts
that have been made to feed broiler chicks low protein diets supplemented
with amino acids . Bornstein and Lipstein( 1975) compared a 19.7%CP
diet (supplemented with Met and Lys) to a 23.1% CP diet supplemented
with Met and found that chick growth and feed efficiency were equal for
these two diets . Similar results were observed by Waldroup et al. (1976).
Also , Parr and Summers (1991) ; Han et al . ,(1992 ) and Abd — Elsamee
(2001 and 2002) reported that chicks fed low protein diets ( ranged from 21
to 17 % CP) supplemented with essential amino acids had similar growth
rate and feed efficiency as those fed 23 % CP diet . The same observation
was reported by Harms and Russell (1993) on laying hens . They found that
maximum performance of laying hens can be obtained from low-protein diet
supplemented with essential amino acids. Minoguchi et al . ( 2001 )
reported that in Japanese quails , it is possible to reduce the feed CP level to
22% during the growing period without significant effects on growth and
laying performance . Also it is possible to decrease the feed CP level to 20
% after 21 weeks of age . In another study conducted by Yakout et al.
(2004) indicated that body weight and feed conversion values of growing
Japanese quail improved significantly as dietary lysine increased from 1.13
to 1.53 % . Also, Abdel — Azeem et al .( 2005 ) found that when dietary
protein level reduced up to 16 %, the performance values of laying quail
hens were decreased .

The present study was carried out to determine the effect of different
levels of dietary protein and amino acids methionine and lysine on the
performance of laying Japanese quail hens .

MATERIALS AND METHODS

The present work was conducted at Animal Production Department,
Faculty of

Environmental Agricultural Sciences, Al-Arish, North Sinai, Suez Canal
University. The experiment was designed to study the performance of laying
Japanese quail when fed low-protein diets supplemented with amino acids.
Laying quail hens were housed in electric heated batteries. They were
provided with 16 hr artificial light daily. A total number of 420 females
Japanese quail were assigned into 7 experimental treatments each of three
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replicates (20 bird per replicate). The experimental diets consisted of
medium ( 20 % CP ) or low ( 18 or 16 % CP ) protein diets supplemented
with methionine and lysine to meet the requirements recommended by NRC
(11994 ) , simultaneously and compared with high protein diet ( 22 % CP )
which served as control (Table 1) .The experimental groups were fed on one
of the following diets :-

T1) 22 % CP with no amino acids supplementation.
T2) 20 % CP with no amino acids supplementation .
T3) 18 % CP with no amino acids supplementation .
T4) 16 % CP with no amino acids supplementation .
T5) as T2 but supplemented with 0.02 % methionine and 0.17 % lysine .
T6) as T3 but supplemented with 0.05 % methionine and 0.33 % lysine .
T7) as T4 but supplemented with 0.07 % methionine and 0.48 % lysine .

All diets were iso-caloric containing 2900 kcal ME / kg diet ( Table 1)
.|JFeed and water were provided ad libtium . Feed intake , egg number., and
egg weight were recorded every two weeks . Also, feed conversion (g feed :
g egg mass ) was calculated every two weeks .

Data were subjected to ANOVA using the procedure of the general
linear models (GLM) of SAS® software ( SAS , 1990 ) . One way analysis
of variance was carried out using the following model :

Y=U+T+E
Where:

Y = the observation of the parameter .
U = overall mean .

T = the effect of the treatment.

E = the random error term .

Differences among means were tested by Duncan’s multiple ranged test
(Duncan , 1955 ) at the probability of < 0.05 were considered significant .

RESULTS AND DISCUSSION
Egg production :

The effects of treatments on egg production percentage ( EP % ) are
presented in Table 2 . Regardless of adding amino acids, results showed that
the average values of egg production significantly decreased gradually as
dietary protein decreased especially with feeding laying quail hens on diets
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containing low levels of crude protein ( 18 or 16 % CP ) and deficient in
essential amino acids . However, there were no significant differences in
egg production values at feeding laying quail hens diet containing medium
level of crude protein (20 % CP) and deficienl in essential amino acids
compared to control group which fed diet containing optimum level of crude
protein (22 % ) and amino acids during the almost experimental periods .
These differences perhaps due to the differences in diets composition or
nutritional deficiencies , especially crude protein and amino acids , which
reduce the normal egg production rate . These results are consistent with
those of Lopez and Leeson (1995) who found that egg production decreased
with feeding broiler breeders on low protein diets . Also , Annaka et al .
(1993 and 1994 ) ; Shrivastav et al . (1994) ; Ohguchi et al . ( 1997 );
Minoguchi et al . ( 2001 ) and Abdel — Azeem et al . ( 2005 ) showed that
egg production decreased when laying Japanese quails were given low
protein diets (up to 16 % CP ) .

Data presented in Table ( 2 ) showed that supplementing both methionine
and lysine to laying quails diets which containing medium or low levels of
crude protein in order to cover the recommended levels of amino acids
(according to NRC, 1994 ), slightly increased egg production but without
significant differences compared to those fed diets containing medium or
low levels of crude protein and deficient in amino acids . However, there
was no significant difference between the control group and those fed on
diet containing medium level of crude protein and supplemented with
methionine and lysine during the experimental period . This may be due to
covering the requirement of amino acids which has a favorable effect on egg
production . The present results are in harmony with those reported by
Ravikiran and Devegoweda ( 1998 ) and Abd — Elsamee ( 2005 ) who
found that egg production increased with supplemental methionine to laying
hen diets.

Egg weight:

The average values of egg weight are presented in Table ( 3 ) . Results
showed significant decrease in egg weight values when laying quail hens
were fed diets containing medium or low levels of crude protein and
deficient in essential amino acids compared to control group . This may be
due to the important role of protein and essential amino acids on egg
composition and weight. These results are in agreement with those obtained
by Lopez and Leeson (1995 ) who found significant decrease in egg weight
values when they fed broiler breeders on low protein diets compared to
those fed on optimal dietary protein level . Similar results were obtained by
Annaka et al . (1993 ) and Abdel — Azeem et al . ( 2005 ) who showed that
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when laying quail hens were fed on low protein diets the average values of
egg weight significantly decreased compared to control group. On the other
hand, Shrivastav et al . ( 1994 ) noticed significant increase in egg weight
with feeding laying quails on low protein diets ( 22 or 19 % CP ) compared
to those fed on high protein diet ( 25 % CP ) .

Data in Table (3) showed improvement in egg weight values when laying
quail hens fed on diets containing medium or low levels of crude protein
and supplemented with both methionine and lysine compared to those fed
on diets containing the same level of crude protein and deficient in essential
amino acids. Similarly, Kita et al . (1997 ) and Abd — Elsamee ( 2005 )
reported that adding methionine to laying hen diets increased egg weight
values .

Egg mass:

Egg mass data are presented in Table (4). Results showed that the
average values of egg mass were significantly decreased when laying quails
were fed diets containing different levels of crude protein ( 20 , 18 or 16 %
CP) and deficient in amino acids compared to control group (22 % CP )
during the almost experimental periods and overall period. Although, adding
both methionine and lysine to laying quails diets which containing medium
or low levels of crude protein improved the average values of egg mass
comparing to those fed on diets containing medium or low levels of crude
protein without amino acids supplementation. Data showed no significant
difference between the control group and that fed on diet containing 20%
CP with amino acids supplementation. This may be due to the parallel
improvements in both egg production and egg weight. These results are in
agreement with those of Abdel — Azeem (2005 ) who found that egg mass
significantly increased with increasing crude protein level in laying quails
diet .

Feed Intak :

The effect of treatments on feed intake is shown in Table (5). Results
obtained revealed that when laying quail hens were fed on diets containing
medium (20 % CP) or low (18 or 16 % CP) levels of crude protein and
deficient in essential amino acids the average values of feed intake were
significantly increased. These differences of feed intake values perhaps as
an attempt to cover the requirements of crude protein and EEA .Similar
results were obtained by Ali et a . (2000a) who found that when growing
Japanese quails fed on a 22% protein diet significantly consumed more feed
compared to 24 % CP. Also, Abdel — Azeem et al. (2005) showed that feed
intake of laying Japanese quails increased with decreased dietary crude
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protein levels. On the contrary of these results, Abd — Elsamee (2001 and
2002 ) found that broiler chicks consumed less feed when they fed on low
dietary protein level compared to control group , which fed on optimal
dietary protein level . Data showed that there was no improvement in
average values of feed intake due to supplementing both methionine and
lysine to laying quail hen diets which containing medium or low levels of
crude protein. In this respect, Ali et al. ( 2000 a ) found no significant effect
in feed intake values due to adding methionine and lysine to growing
Japanese quail diets which containing lower levels of crude protein ( 20 or
22 % CP ) compared to higher level ( 24 % CP ) . Also, Abd — Elsamee
(2005) showed no significant differences in feed intake values due to the use
of different levels of methionine in laying hen diets .

Feed conversion ratio:

The effects of different levels of crude protein and amino acids on the
average values of feed conversion ratio are presented in Table (6). Results
showed that when laying quail hens were fed on diets containing medium or
low levels of crude protein and deficient in essential amino acids, the
average values of feed conversion ratio were significantly increased
compared to control group. This due to the increase in feed intake and the
decrease in egg mass with feeding laying quail hens on diets containing
medium or low levels of crude protein. The results of feed conversion ratio
are confirmed by those of Abdel — Azeem et al. (2005) who noticed that
feed conversion values were significantly increased with feeding laying
quail hens on diets containing low levels of crude protein ( 20 , 18 or 16 %
CP ) . Concerning the data presented in Table (6) , it is observed that adding
both methionine and lysine to laying quails diets improved the average
values of feed conversion ratio especially those containing 20 or 18 % crude
protein . In this regard , Ali et al . (2000 a ) and Yakout et al . ( 2004 )
indicated that feed conversion ratio was improved when they supplemented
growing Japanese quail diets with synthetic amino acids .

Economic efficiency:

Data presented in Table (7) showed the economic efficiency of the
different formulated diets and money returned per laying quail hens at the
end of experimental period as affected by different levels of crude protein
and amino acids. Egg production (egg No. /quail hen) and feeding cost are
generally among the most important factors involved in achieve maximum
profit from egg production. The economic efficiency values were calculated
according to the prevailing market (selling) price of egg , which was 0.15
LE on average during the experimental period . Results showed that the
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highest values of net revenue and economic efficiency were recorded for the
control group (5.56 and 1.12, respectively .) . While , the average values of
net revenue and economic efficiency were lower with feeding laying quail
hens on medium or low protein diets either with or without supplemental
methionine and lysine . This finding is in agreement with that obtained by
Ali et al . (2000 b ) who found that feeding growing Japanese quails on low
protein diets decreased the average values of net revenue and economic
efficiency .

On the basis of the results of this study , it could be concluded that laying
quail hens could be fed diets containing medium level of crude protein ( less
than the optimal level by 2 % ) conditioning with supplemental methionine
and lysine without adversely effect on laying quails performance .

Table (1): Composition of the experimental diets.

Experimental diets
Ingredients 1 5 3 2 3 6 7
Yellow corn 45.90 48.92 53.31 59.92 48.73 52.93 59.37
Soybean meal (44%) 41.81 35.70 29.70 23.85 35.70 29.70 23.85
Vegetable oil 4.39 4.34 393 3.21 4.34 3.93 3.21
Wheat bran 0.50 3.60 5.60 6.50 3.60 5.60 6.50
Limestone 5.70 5.74 5.76 5.78 5.74 5.76 5.78
Dical . Phos . 1.10 1.10 1.10 1.14 1.10 1.10 1.14
Na Cl 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Min & Vit . premix * 0.30 0.30 0.30 0.30 0.30 0.30 0.30
DL - methionine - - - - 0.02 0.05 0.07
HCI - lysine - - - - 0.17 0.33 0.48
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Calculated analysis **
CP % 22.00 20.01 18.01 16.00 20.01 18.01 16.00
ME Kcal/Kg 2900 2900 2900 2900 2900 2900 2900
Ca % 2.51 2.50 2.50 2.50 2.50 2.50 2.50
Available P % 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Lys. % 1.35 1.19 1.04 0.89 1.35 1.35 1.35
Meth . % 0.36 0.34 0.31 0.29 0.36 0.36 0.36
Meth.+Cys. % 0.72 0.67 0.62 0.56 0.72 0.72 0.72
Price (LE )/ ton 1230 1180 1140 1090 1210 1200 1180

* Supplied per kg of diet;Vit.A,12,000 IU; Vit D3, 2,000 IU ; Vit E , 40 mg ; Vit, K3 ,4 mg ; Vit, B1,3 mg; Vit,
B2, 6 mg ; Vit, B6, 4 mg ;Vit.B12 , 30 micro g ; Niacin , 30 mg ; Folic Acid , 1.5 mg ;Bioten , 80 micro g
;Pantothenic Acid , 13.2 mg ; Choline Chloride, 700 mg ; Iron , 40 mg ; Copper , 10 mg ; Zinc , 70 mg ;
Selenium , 0.2 mg ; Iodine ,1.5 mg ; Coabalt, 0.25 mg.

** According to NRC , 1994 .
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Table ( 2 ): Effect of experimental Treatments on laing percentage egg
production (EP % ).

Treatments Si
Periods 1 2 3 4 5 6 7|
a a bc c ab abc bec
1 49.02 | 48.83 | 47.29 | 4691 | 48.64 | 4825 | 4729 | ,
(55-69)day | £0.33 | £0.51 | £0.33 | £0.76 | £0.51 | £0.19 | £0.33
) 60.90 | 59.39 | 59.79 | 58.05 | 60.69 | 60.92 | 58.28
(70-84)day +0.59 | +£1.51 | £058 | £036 | £1.01 | £0.18 | £0.93 | No
a abd c d ab abg be
3 65.17 | 63.68 | 61.81 | 59.56 | 64.18 | 63.69 | 62.26 | ..
(85-99)day | +0.89 | £0.24 | £0.60 | £0.43 | £0.84 | £0.64 | £0.23
ab ab ab c a ab b
4 63.94 | 6249 | 62.28 | 5892 | 64.41 | 62.97 | 61.80 | **
(100-114)day | £0.88 | £0.23 | £1.01 | £0.57 | £0.65 | £0.47 | £0.46
ab bec dc d a ¢ d
5 63.99 | 62.03 | 60.44 | 58.69 | 64.90 | 61.36 | 58.70 | .,
(115-129)day | £1.66 | £0.40 | £0.22 | £0.37 | £0.43 | £0.79 | £0.37
b C d d a cb d
6 6296 | 61.35 | 5891 | 5891 | 64.16 | 62.03 | 59.13 | ..
(130-144)day | £0.23 | £0.39 | £0.21 | £0.21 | £0.42 | £0.40 | £0.43
a ab be c bc ¢ c
7 52.56 | 49.80 | 48.45 | 46.15 | 48.26 | 46.53 | 45.57 | **
(145-159)day | £1.50 | £1.08 | £0.88 | £0.87 | £1.01 | £0.19 | 0.33
8 46.34 | 4538 | 4424 | 42.71 | 45.19 | 43.28 | 42.21
(160-174)day | £2.11 | £0.38 | £0.19 | £0.33 | £0.51 | £0.88 | £0.56 | No
Overall a be c d ab be d
(55—;/74)da 5771 | 5630 | 5540 |53.53 |57.08 |5573 |52.87 | ..
Y 12021 | 022 | £025 | +0.13 | £0.05 [ £0.32 | +1.05

a.b ... Values with no common superscripts within the same row are significantly different (p>0.05).
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Table (3 ) : Effect of experimental treatments on egg weight (g).

Treatments
Periods Sig.
1 2 3 4 5 6 7
abc abc c C ab a ab
1 10.64 10.64 10.37 10.54 10.67 10.85 10.81 *
(55-69)day +0.05 | £0.01 | +£0.18 | +£0.01 | +£0.04 | £0.09 | £0.10
a be c d ab a ab
2 11.24 11.03 10.91 10.61 11.14 11.33 11.19 *%
(70-84)day +0.03 | £0.03 | £0.01 | £0.05 | +£0.09 | +£0.05 | +0.09
a c dc d ab bec cd
3 11.78 11.23 11.06 10.79 11.64 11.34 11.17 **
(85-99)day | £0.20 | +0.18 | £0.09 | +0.07 | +0.08 | £0.03 | +0.09
a C c d b b c
4 11.53 11.03 10.91 10.73 11.31 11.24 11.03 *%
(100-114)day| +0.08 | £0.03 | £0.03 | £0.03 | £0.11 | +£0.03 | +0.03
a a b b a a b
5 11.21 10.96 10.54 10.31 11.03 11.05 10.36 **
(115-129)day| £0.11 | £0.02 | £0.10 | +£0.16 | +0.05 | £0.07 | +0.04
a a bc ¢ a bc b
6 11.11 11.02 10.50 10.39 10.96 10.64 10.70 **
(130-144)day| =0.11 | £0.10 | £0.05 | +0.11 | £0.02 | £0.06 | +0.11
a be c be a ab be
7 10.86 10.58 10.48 10.52 10.94 10.73 10.59 **
(145-159)day| £0.07 | £0.06 | £0.14 | £0.01 | +0.04 | £0.02 | +0.07
a a abc dc ab bed d
8 10.96 10.86 10.69 10.48 10.79 10.58 10.37 *%
(160-174)day| £0.02 | +£0.03 | +£0.07 | £0.01 | +0.10 | £0.03 | +0.17
a b d e ab be cd
Overall 11.17 10.92 10.68 10.55 11.06 10.97 10.78 **
(55-174)day | £0.03 | +£0.04 | +0.04 | +0.01 | +0.02 | +0.01 | +0.01
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Table (4) : Effect of experimental treatments on egg mass ( g’hen/day ).

Treatments
Periods 1 > 3 4 5 6 7 Sig.
a a b b a a ab
1 6.06 6.03 5.60 5.62 6.01 6.04 5.84 *
(55-69)day | £0.07 | £0.03 | £0.15 | £0.13 | £0.11 | £0.03 | £0.06
ab be be d abc a C
2 8.58 8.12 8.14 7.64 8.46 8.65 8.09 *%
(70-84)day | £0.09 | £0.27 | £0.10 | £0.02 | £0.09 | £0.16 | £0.09
a bed d e ab be cd
3 9.70 9.03 8.59 8.02 9.43 9.11 8.75 *%
(85-99)day | +£0.17 | £0.18 | £0.08 | £0.10 | £0.18 | £0.10 | £0.08
a C c d ab be C
4 9.31 8.68 8.54 7.87 9.20 8.92 8.57 *%
(100-114)day| £0.19 | £0.05 | £0.17 | £0.08 | £0.03 | £0.80 | £0.06
a b (¢ d a b d
5 9.04 8.56 8.00 7.52 9.04 8.50 7.56 *%
(115-129)day| £0.25 | £0.06 | £0.08 | £0.06 | £0.10 | £0.07 | £0.03
a b (¢ c a b c
6 8.81 8.48 7.70 7.62 8.89 8.30 7.89 *%
(130-144)day| £0.07 | £0.11 | £0.07 | £0.11 | £0.04 | £0.03 | £0.15
a b be C b be ¢
7 6.84 6.17 5.87 5.47 6.09 5.65 5.40 *k
(145-159)day| £0.23 | £0.23 | £0.22 | £0.15 | £0.21 | £0.05 | £0.06
8 5.71 5.50 5.21 4.82 5.43 497 491 not
(160-174)day| £0.41 | £0.08 | £0.06 | £0.06 | £0.01 | £0.15 | £0.04
a bc d e ab c d
Overall 7.98 7.56 7.19 6.82 7.79 7.49 7.12 *k
(55-174)day | £0.03 | £0.01 | £0.01 | £0.02 | £0.02 | £0.05 | £0.19

a. b ... Values with no common superscripts within the same row are significantly different .
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Table (5): Effect of experimental treatments on feed intake (g/hen/day) .

Treatments
Periods 1 > 3 2 5 3 7 Sig.
d cd bed be cd ab a
1 25.76 26.41 26.50 26.73 26.40 27.32 27.88 H*
(55-69)day +0.34 | £0.05 | +£023 | £0.19 | £039 | £0.19 | £0.28
d be b a cd bed b
2 27.37 27.82 28.03 28.74 27.54 27.72 28.12 **
(70-84)day +0.18 | £0.09 | £0.03 | +0.11 | £0.13 | £0.14 | £0.09
d cd cd b cd C a
3 28.67 28.91 29.33 31.63 28.77 29.80 32.73 **
(85-99)day +0.18 | +£021 | +£033 |+£026 | +£023 | +£035 | £0.59
d c b a cd c b
4 29.32 30.42 31.76 34.29 29.98 30.50 32.59 **
(100-114)day| +0.21 +0.16 | +£023 | +£040 | +0.06 | £0.20 | £045
e d C a d c b
5 30.24 31.06 32.95 35.49 31.04 32.88 33.93 **
(115-129)day| £0.12 | £0.06 | £0.23 | +£0.20 | £022 | £0.25 | £0.16
d c b a c b a
6 29.83 31.24 33.09 35.07 31.30 33.70 35.32 Hk
(130-144)day| +0.26 | +0.05 | £0.26 | +0.07 | £0.72 | £045 | £0.16
e cd cd bc de b a
7 34.26 34.37 34.93 35.23 34.47 35.75 36.40 *k
(145-159)day| £0.17 | +£0.24 | £0.03 | +£0.18 | £031 | £0.12 | £0.15
b ab ab ab C ab a
8 35.33 35.92 35.60 36.04 34.54 35.61 36.24 *k
(160-174)day| £0.38 | +£0.07 | £0.20 | £0.03 | +£0.28 | £0.21 | £0.24
d ¢ b a C b a
Overall 30.09 30.74 31.53 32.90 30.51 31.66 32.90 **
(55-174)day | +0.09 | +£0.02 | £0.07 | £0.07 | £0.12 | £0.17 | £0.22

a. b Values with no common superscripts within the same row are significantly different .
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Table ( 6 ) : Effect of experimental treatments on feed conversion ratio
(gfeed/ gegg).

Treatments
Periods Sig.
1 2 3 4 5 6 7
b b a a b ab a
1 4.24 4.38 4.74 4.76 4.40 4.52 4.78 *%
(55-69)day | £0.10 | £0.07 | £0.14 | £0.11 | £0.12 | +0.01 +0.07
d be be a cd d b
2 3.19 341 3.44 3.76 3.25 3.21 3.48 ok
(70-84)day | £0.05 | £0.11 | +£0.04 | £0.02 | £0.05 | £0.05 | £0.03
f de C a ef cd b
3 2.96 3.21 342 3.95 3.05 3.27 3.74 *%
(85-99)day | £0.04 | £0.07 | £0.07 | £0.04 | £0.04 | £0.01 | £0.03
e c b a de cd b
4 3.15 3.51 3.72 4.36 3.26 3.42 3.80 *%
(100-114)day| £0.05 | £0.01 | £0.10 | £0.04 | £0.01 | £0.05 | £0.08
f e C a f d b
5 3.35 3.63 4.13 4.72 3.43 3.87 4.49 *k
(115-129)day| +£0.09 | £0.03 | £0.05 | £0.06 | £0.06 | £0.05 | £0.03
e d b a de c a
6 3.39 3.66 4.30 4.60 3.52 4.06 4.48 *ok
(130-144)day| £0.04 | £0.04 | £0.05 | £0.06 | £0.06 | £0.07 | £0.06
d C be ab c ab a
7 5.02 5.58 5.96 6.45 5.68 6.33 6.74 *%
(145-159)day| £0.19 | £0.17 | £0.22 | £0.15 | £0.20 | £0.05 | £0.09
d cd bed b cd bc a
8 6.23 6.53 6.84 7.45 6.36 7.18 8.32 *%

(160-174)day| +£0.55 | £0.09 | £0.08 | £0.09 | £0.03 | £0.26 | £0.13

Overall 3.77 4.07 4.38 4.82 391 4.23 4.81 o
(55-174)day | £0.03 | £0.01 | £0.01 | £0.01 | £0.02 | £0.05 | +0.10

a. b ... Values with no common superscripts within the same row are significantly different .
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Table (7) : Effect of experimental treatments on economic efficiency .

Treatments

Item

1 2 3 4 5 6 7
FI /quail hen (Kg) 3.61 3.69 3.78 395 3.66 3.80 395
Price / Kg feed (LE) 1.23 1.18 1.14 1.09 1.21 1.20 1.18
Cost of feed (LE) 4.44 4.35 431 4.30 443 4.56 4.66
Fixed cost (LE) 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Total cost  (LE) 4.94 4.85 4.81 4.80 493 5.06 5.16
Egg No./ quail hen 70 68 67 65 69 67 66
Price of egg (LE) 10.50 | 10.20 | 10.05 | 9.75 10.35 10.05 | 9.90
Net revenue 5.56 5.35 5.24 4.95 542 4.99 4.74
Economic efficiency” 1.12 1.10 1.09 1.03 1.10 0.99 0.92
Relative economic 100 98 97 92 98 88 82
efficiency =

* Net revenue per unit cost .
** Assuming that the group number 1 represent the control .
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