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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 (S;) plant oil (S;) and
animal fats (S3) and for energy levels (L), (L2) and (L3) represented the
energy levels 2600, 2900 and 3200 Kcal ME /Kg. The resulting treatments
groups are SiL1, Sibp, Silks, SoLi, Sobo, Sobs, Ssbq, Sslo and Sal;
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 S,L, group, while the lowest (P<0.05) values were recorded
by SiL1, SiLo, SpLiand SsLy 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
S,L3 and Szl groups, while the worst ones were recorded by the S;L3, Sil,
and SsL; 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
Solo, Sols, Sskp and Ssls 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. J@rgeensen, 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
. 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" 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° 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™
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). AIll 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 +ai + B + aBij+ eijK where,
M = General mean.

ai = Effect of A factor (Source).

Rj = Effect of B factor (Levels).

aldij = 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 S;L, 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 (S;Li,
Sils, Ssbs, Sols, SoLy, SoLy) then groups (Ssl, and Ssbi) respectively. At
the second week of age groups (SsLs, SiL, and SsL,) recorded the highest
body weights followed in a significant (P<0.05) decreasing order by SsL;
and S,L3 groups which showed higher (P<0.05) body weights than S;L.,
SiL3 and S,L; groups respectively. At the third week of age groups (SiL.
and SgL3) had significantly (P<0.05) higher body weights (105.87 and
99.65¢g respectively), followed in a significant (P<0.05) decreasing order by
S;L, Splz and Sl than S;ls, Ssla, SpLy and Szl respectively. At the four
week of age groups (SiL,, SsLs, S;L3 and S,L,) recorded the highest
(P<0.05) weights, followed by (S;1L;, S1L3 and SsL,) then by (S;Liand S3L;)
groups respectively. At the five week of age groups S,L3 recorded
significantly (P<0.05) higher body weight (184.32 g) while group SsL,
recorded the lowest body weight (149.00 g).

Results of Table (2) revealed that at the 6 ™ weeks of age the highest
(P<0.05) final weight was obtained by the groups S,L,, S;L3 and SsL;,
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followed by groups SsLs and S;Ls The groups S,L;, SsLi, SiLp and S;L;
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 ™ 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 ™ weeks of age ranged between 210.60
g for group S,L, and 183.15 g for group S;L; 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 (S;L,) 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 Sy;L3 SsL;
and SsL3 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 S;L; recorded the highest (P<0.05) total feed intake, while both
SoLs and SsLs 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 S;L3; and SsL3 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 S;L; and S;L,, followed in a significant
decreasing order by group S;L; 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 S,L.,
SoLs , SsbLs and Sz, groups followed by other treatment groups, where
Sil,, Siky, Siks, Ssbi and SpL; 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 S;L1, SsL; and S, Ligroups 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 S;Li, S3L; and S,L;
groups and the best values (P<0.05) were recorded by S,L3, SsL3, SoL,, Sslo
and S;L3 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(SsL3) with (3200ME Kcal/ Kg) showed the highest value of total plasma
lipids, followed in a significant decreasing order by groups fed SsL,, SsL,
SoLs, Solo, Sola, Sils, Sikoand S;Ly, respectively. Concerning total plasma
triglycerides (TPT) the SsL; and SsL, groups showed the highest total
plasma triglycerides values (animal fat group) compared to the other groups.
In general TPT in plasma at 6™ 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 SzL3 group (236.32
mg/dl) and lowest (P< 0.05) value was recorded for S;L; group (174.66
mg/dl). The obtained results indicated that the increase TPC at 6" 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
Sils, SoLs and S;zls 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 weeks of age as affected by dietary
energy sources and levels, results of Table (8) revealed that group SsLj
recorded the highest LDL (171.34 mg/dl), followed by the SsL, group with
significant differences then in a decreasing significant (P<0.05) order, where
group S;L; 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 ElI-
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-EI 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 ™ 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" 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™ 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™ 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" 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

Carbohydrates Plant oil* Animal fat**
Ingredients 2600 | 2900 | 3200 | 2600 | 2900 | 3200 | 2600 | 2900 | 3200
S;L, S;L, SiL3 Syl SoL, SyLs Ssl, SsL, S3ls

Ground yellow corn (8.5%) 45.00 | 57.89 | 65.06 19.3 29.15 395 20 29.19 39.7
So beanymeal (44%) ' ' 31.83 31.65 9.35 33.00 325 30 34 33.00 34.27
Wﬁ/eat bran (15.7%) ' 15.1 - - 34.7 22.26 9.92 32 21.00 7
Broiler concentrates (52%). *** 7'_15 9'_79 12'825 4;5 7;1 110 4'?8 7'?0 8;5
Gluten meal (60%) Cow fat. '
Sun flower oil ) ) ) . . - 8 8.97 9.9
L-Lvsine. - - - 722 | 807 | 889 - - -
Prer?mix e 0.07 0.07 0.57 0.05 0.05 0.09 0.04 0.04 0.03
Sodiurﬁ chloride(Nacl) 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Calcium carbonate ’ 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30

; . . 0.25 - 0.9 0.63 0.27 - 0.55 0.2 -
Di- Calcium phosphate. i ) 0.495 ) ) i 0.33 i i
Total (Kg) 100.00 | 100.00 | 100.00 § 100.00 | 100.00 § 100.00 | 100.00 | 100.00 | 100.00
Calculated:
C.P %. 24.00 24.01 23.99 24.00 24.01 24.03 24.05 23.98 24.00
MEK Cal Kg diet . 2598.0 | 2897.0 | 3188.0 | 2600.0 § 2900.0 | 3216.0 | 2605.0 § 2892.0 | 3204.0
Lysine%. 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.29
Methionine+ cystein%. 0.82 0.85 0.94 0.79 0.81 0.84 0.79 0.81 0.82
Available phosphorus%. 0.40 0.45 0.36 0.32 0.37 0.44 0.37 0.37 0.41
Ca %. 0.81 0.91 0.90 0.77 0.82 0.94 0.80 0.80 0.82
C.F%. 5.01 3.65 2.39 6.61 5.48 4.23 6.41 5.37 4.18

Determined:

C.P %. 23.96 23.98 24.01 23.93 23.91 24.05 23.99 23.92 24.03
E.E%. 4.50 5.05 5.31 6.12 6.73 7.50 6.91 7.32 8.50
Ash%. 3.40 4.01 3.62 4.014 4.54 5.02 3.90 4.30 5.11
C.F%. 4,91 3.52 241 6.09 5.31 4.10 6.10 5.20 4,01

* 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 B;1000mg —B,5000mg — Bg1500mg —B;,10mg — Pantothenic acid 10000mg —
folueic acid 1000mg —Biotin50mg —Niacin20000mg —Fe30000-Mn60000 —Cu4000mg —Zn 5000mg —
130000mg —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).

Energy Sources Carbohydrates (CH) Plant oil (PO) Animal fat (AF)
— Significant
ROy Tevels 2600 2900 3200 2600 2900 3200 2600 2900 3200 effect
Ages *SiLy Sl SiLs S Ly S L, S Ls S; Ly S S; Ls
one day old 8.85 8.70 8.78 8.66 8.77 8.72 8.45 8.56 8.70 NS

+0.32 +0.26 +0.19 +0.28 +0.24 +0.16 +0.29 +0.27 +0.23 '

1week old 25.14° 28.13° 23257 | 21.80° | 2168° 21.93° 17.56° 18.10° 23.21° .
+0.53 +0.79 +0.43 +0.46 +0.94 +0.95 +1.01 +1.01 +0.99

week old 50.09™ | 6237% | 47739 | 46937 | 4883 | 5388° 55.04° 61.16° 63.4° N
+2.58 +1.03 +1.98 +1.71 +2.33 +2.06 +2.78 +1.06 +1.44

aweek old 89.90° | 10587 | 8388° | 78359 | 9500° | 9367° 76799 | 8335° 99.65° .
+1.5 +4.10 +1.22 +2.28 +2.88 +4.02 +6.68 +2.01 +2.32

sveek old 112.48° | 132327 | 111.79" | 103.15° | 122.33% | 124.27° | 100.62° 109.73 | 12694 @ .
+3.33 +2.02 +1.48 +3.80 2.84 +2.57 +2.80 +1.50 +213

sweek old 166.98" | 170.87® | 160.17™ | 167.27° | 1800® | 184.32° | 161.02™ | 149.00° | 166.88° .
+7.18 +6.52 +4.80 +2.83 2.88 +1.78 8.34 +1.57 +1.83

eweek old 192.00° | 192.00¢ | 209.18° | 197.33° | 219672 | 215.33® | 192.67° | 213.99® | 212.33%® .
+3.51 +3.51 +1.47 +1.20 +3.92 +1.88 +2.33 +2.90 +2.01

a,b,c,d Meansin 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
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Fig.(1): Live body weight of growing Japanese quail as affected
by interaction between energy sources and levels.
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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).

Energy Sources Significant
Ages Carbohydrates . Animal fat
effect
(CH) Plant oil (PO) (AF)
g[‘de day 8.78+0.13 8.72+0.11 8.57+0.14 N.S
1week old 25.50% +0.77 21.80° +0.40 19.62° +0.94 *
2week old 53.4° +2.40 49.88° +1.46 59.87%+1.57 *
3week old 93.222 +3.51 89.00°* +3.10 | 86.60° +3.96 *
4week old 118.86%+3.57 | 116.58%°+3.71 | 112.43° +4.39 *
5week old 166.01°+3.49 | 177.192+2.82 | 158.97°+3.61 *
6week old 197.72°¢+3.23 | 210.77%+3.62 | 206.33° +3.59 *

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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Fig{2): Live body weight of growing Japanese quail
as affected by energy source.
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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).

Energy levels (ME.Kcal/diet) Significant

Ages

2600 2900 3200 effect
one day old 8.65+0.16 8.68+0.13 8.7310.15 N.S
1week old 21.50° +1.15 22.63%+1.51 22.8%+1.37 *
2week old 50.69" +1.68 57.45+%2.30 55.01%+2.39
3week old 81.68° +2.91 94.74° +3.56 92.40% +2.68 *
4week old 105.42° +3.04 121.46% +3.44 121.00% +2.56 *
5week old 165.09+3.43 166.62+5.04 170.46+3.89 N.S
6week old 194.00° +1.51 208.55+1.56 2 212.28%+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.

Live body weight [g)

Fig.(3): Live body weight of growing Japanese quail
as affected by energy levels.

:I_._Irr':

Tweek
old

one day
old

2week

Jweek

old old old
Age

4week

6week
old

Sweek
old

D2600
®2900
03200

791




N. F. Abdel-Hakim, et al.

Table (5): Nutrient utilization of growing Japanese quail during the
wholeexperimental period as affected by dietary energy sources
and levels ( Meansz S.E).

Energy Sources

Carbohydrates (CH) Plant oil (PO) Animal fat (AF)
Energy levels 2600 2900 3200 2600 2900 3200 2600 2900 3200 S 'ge’#‘;'ccf‘”t
*S1 L1 S1L2 S1L3 s2 L1 S2 L2 S2 L3 s3 L1 S3 L2 S3 L3
parameters
CIP ratio 108.33 120.83 133.33 108.33 120.83 133.33 108.33 120.83 133.33
Gains in weight at 6 183.15¢ 183.29 ¢ 200.39b 188.67 ¢ 210.60 a 206.60 ab 184.21c 205.42 ab | 203.63 ab *
th weeks of age. +3.50 +3.54 +1.58 +1.92 +4.13 +2.88 +2.50 +3.16 +1.10
Total gain as% of the
lowest value S1 L1 100 100.08 110.25 103.28 116.49 113.94 100.03 113.24 112.17 -
(100%)
Total feed intake 639.67 a 593.00 bc 561.33cd | 616.33ab 551.32d 49131e 624.67 ab 541.35d 484.66 e *
(g)/bird. +10.13 +12.58 +18.55 +10.92 +12.01 +6.66 +12.01 +17.63 +8.81
Total feed intake as%
of the
lowest value S3 L3 131.98 122.35 115.81 127.16 113.75 101.37 128.88 111.69 100 -
(100%)
.. 349a 324a 2.80b 3.26a 2.61bc 2.38¢C 339a 2.63 bc 2.38¢C
Feed conversion ratio. | g +0.14 +0.12 +0.16 +0.11 +0.14 +0.11 +0.08 +0.04 ’
;?;f' miitgﬁ’(‘;"zab'e 1663.13bc | 1719.70ab | 1796.26a | 1602.46¢ | 1598.86¢ | 1572.26¢ | 1624.13¢ | 1569.87¢ | 1550.93¢ .
9y - +26.35 +36.49 +59.38 +28.41 +34.85 +21.33 +31.24 +51.15 +28.22
(KcalME/Kg diet)
Total metaboilzable
energy intake s of 107.23 110.88 115.81 103.32 103.09 101.37 104.71 101.22 100.00 -
the lowest value S3
L2 (100%)
mitj:rz'l'ozlfb'e energy 9.08 ab 9.39a 8.96 ab 8.49 b 758¢ 761c 8.82 ab 764¢ 761c .
ratio (MLE. C.R) +0.22 +0.38 +0.35 +0.15 +0.02 +0.13 +0.24 +0.23 +0.12
Total protein intake 15352 a 142.32 be 134.72 cd | 147.92 ab 132.32d 11792 e 149.90 ab 129.9d 116.32 e -
(g)/bird.(P.1) +2.43 +3.01 +4.45 +2.62 +2.88 +1.60 +2.88 +4.23 +2.11
Total protein intake
as% of the lowest 131.98 122.35 115.81 127.16 113.75 101.37 128.86 111.67 100 -
value S3 L3 (100%)
Protein conversion 0.84a 0.77b 0.67c 0.78 ab 0.62 cde 0.57e 0.81 ab 0.63 cd 057e -
ratio.(P.C.R) +0.02 +0.03 +0.03 +0.01 +0.01 +0.01 +0.03 +0.02 +0.01
Total mortality rate
(MR) % 5.00 5.00 6.66 5.83 7.50 5.00 6.66 5.83 5.83 -

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

792




Growing Japanese quail, Growth, growth rate, nutrient utilization

Table (6): Nutrient utilization of growing Japanese quail at 6 " weeks of age as
affected by energy sources ( Meanszt S.E).

Energy Sources Significant
Parameters - -

Carbohydrates (CH) | Plant oil (PO) Animal fat (AF) effect
Final Body weight gain 188.94" +3.23 202.05% +3.62 197.75% +3.60 *
at 6week old
Total gain as% of the
lowest value (100%). 100.00 107.53 105.06 -
Total feed intake (g)/bird. (F.I) 598.00% +13.41 553.00° +18.75 550.22 ° +21.39 *
Total feed intake as%
of the lowest value (100%) 108.68 100.50 100.00 i
Feed conversion ratio.(F.C.R) 3.172+0.12 2.75° +0.13 2.80°+0.16 *
Total metaboilzable energy a b b -
intake.(M.E.1) (KCalME/Kg diet) 1726.36° £35.38 1591.20" £15.17 1581.64" £19.42
Total metaboilzable energy i
intake as% of the lowest value (100%) 109.15 100.60 100.00
Metaboilzable energy conversion a b b -
ratio.(M.E.E.R) 9.15°+0.18 7.89° £0.16 8.02" £0.22
Total protein intake (g)/bird.(P.1) 143522 +3.21 132.72" +4.49 132.05" +5.13 *
Total protein intake as%
of the lowest value (100%) 108.68 100.50 100.00 i
Protein conversion ratio.(P.C.R) 0.76%+0.03 0.66°+0.03 0.67"°+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 " weeks of age as

affected by energy levels ( Meanst S.E).

Energy levels (ME.Kcal/diet)

Significant
Parameters
2600 2900 3200 effect

Final Body weight gain 185.34°+152 | 199.872+4.59 | 203.54%+1.08 *
at 6week old
Total gain as%o of the
lowest value (100%). 100.00 107.83 109.81 -

. . a 561.89° 512.44° .
Total feed intake (g)/bird. (F.1) 626.88“ +6.49 10 66 11375
Total feed intake as%o
of the lowest value (100%) 122.33 109.64 100.00 i
Feed conversion ratio.(F.C.R) 3.38%+0.06 2.83°+0.11 2.52°+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

- - 5

Total metaboilzable energy intake as%o of the lowest value 100.00 100.01 100.60 i
(100%0)
Metaboilzable energy a b b *
conversion ratio.(M.E.E.R) 8.807£0.14 8.207£0.32 8.067£0.25
Total protein intake (g)/bird.(P.I) 150.45%+1.55 | 134.85°+2.55 | 122.98°+3.30 *
Total protein intake as%o
of the lowest value (100%) 122.33 109.65 100.00 i
Protein conversion ratio.(P.C.R) 0.81%+0.01 0.67°+0.03 0.60° +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.
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Table (8): Some Blood plasma parameters of growing Japanese quail
during the whole experimental period as affected by dietary

energy sources and levels ( Meanst S.E).

Signifi
Energy Sources Carbohydrates (CH) Plant oil (PO) Animal fat (AF) ant
effect
Energy levels | 5600 2900 | 3200 | 2600 2900 3200 2600 | 2000 | 3200
Traits *S, Ly sl | sils | L | L | st | st | s | ss s
Total plasma lipids 3.92' 4.02" 4129 427" 437° 4.47¢ 4.63° 474° | 491° N
(TPL) (g/dl). +0.02 +002 | 002 | 002 | 2002 | 002 | 001 | 004 | +0.04
:r?;?;ci'ﬁ;”;a 173.00° | 178.00% | 18833 | 183.00% | 188.00° | 203.00° | 208.00¢ | X80 | 244.00¢|
D) (mafd, +2.88 2288 | ., | 282 | 282 | 282 | 282 | . | %273
potal plastma 17466" | 184.70° | 1940 | 18467 | 206.65° | 212.33° | 208:33¢ | 22805 | 236,300
(TP (mu/dl). +0.88 088 | o000 | 088 | 2166 | 371 | 338 | o | w9
Total plasma * 99.33° 76.31° | 64.00° | 81.38° | 51.00% | 52.00°® | 60.67° | 46.34° | 43.00° N
(HDL) ( mg/dl). +2.96 +233 | +208 | 375 | 208 | 301 | 348 | 272 | £152
Total plasma ** 100597 | 120.62° | 12370 | 11061° | 14176° | 147.32° | 14331° | 0370 | 1713ae]|
(LDL (mg/dl). +0.87 088 | 000 | 088 | 2166 | 370 | 332 | oo | 9

a,b,c,d Meansin 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
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Table (9): Blood plasma parameters of growing Japanese quail at 6 " weeks
of age as affected by energy sources ( Meanszx S.E).

Energy Sources

; - Significant
Traits
Carbz)gﬁc)irates Plant oil (PO) Anl(xlail) fat effect

Total plasma lipids c b a -
(TPL) (g/dl). 402" £0.03 437" £0.03 4,76 £0.04
Total plasma
triglyceride 179.77°+2.70 191.33°+3.33 | 223.66%+5.51 *
(TPT) (mg/dl).
Total plasma
cholesterol 184.65°+2.92 | 201.24°+4.38 | 224.41% +4.54 *
(TPC) (mg/dl).
Total plasma* a b c *
(HDL) ( mg/dI). 79.87° £5.32 61.43° £5.74 50.00" £3.02
Total plasma 110.66°+2.92 | 136.22°+4.38 | 159.41°+4.54 *

(LDL (mg/dl).

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

" weeks of a

ge as affected by energy levels ( Meanst S.E).
Traits Energy levels (ME.Kcal/ diet) Significant
2600 2900 3200 effect
(TT";Eﬂ)p('gf(;"Da lipids 4.27°+0.01 | 437°+0.01 | 4.50°%0.03 *
Total plasta 188.00° | 19496 | 211.80° .
(T%¥) (ol +5.10 +6.30 +8.47
Iﬁéf‘ésﬂ"’iﬁ"a 189.22° 206.66" 214.44° .
(TPC) (ma/d) +5.09 +6.39 +6.29
Total plasma* 80.41° 57.86" 53.01° N
(HDL) ( mg/dl). +5.84 +4.81 +4.07
Total plasma ** 124.22° 141.62° 149.437 .
(LDL (mg/dl). +5.09 +6.39 +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 ™ weeks of age ( Means+ S.E).

Traits Ages (week) Significant
Tweek | 2week | 3week | 4week | 5week | 6 week effect
Moisture. % 75.33% | 74.33° | 73.03¢ | 72.03° | 71.03° | 69.83' N
’ +0.03 +0.04 | +0.03 | 005 | +0.03 +0.02
Dry matter, % 2466' | 25.66° | 26.96° | 27.96° | 28.96° | 30.16° N
’ +0.04 +0.03 +0.05 | 003 | +0.04 +0.03
Crude protein, % 84.79% | 83.12° | 79.77¢ | 76.92¢ | 73.92° | 71.96' N
* +0.44 +0.30 +0.30 | 030 | =+0.28 +0.27
11.27" | 13.27° | 16.62% | 18.98° | 21.37° | 23.00°
Etherextract, % | 556 | 026 | +030 | +030 | 020 | +0.26 *
Ash. % 2.18° 2.25° 2.34° 2.70° 2.87° 2.96° N
’ +0.08 +0.08 +0.06 | +0.07 | =+0.08 +0.13
NEE. %% 1.26° 1.15¢ 1.21° 1.46° 1.82° 1.992 N
’ +0.07 +0.05 +0.06 | +0.05 | =+0.03 +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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Fig.(4): Body chemical composition of Japanese quail at different
ages of fattening periods.

gg —. —e— Moisture %
70 M_M —B— Dry matter %
3 gg —4— Crude protein %
g 38 2= —aA— Ether extract %
20 —— —a—= —x— Ash %
18 P N S — —8— NFE%
0 2 4 6 8

Age (Weeks)

REFERENCES

Abou EL-Wafa, S.; O. M. EL-Husseiny and M. Shabaan. (2000).
Influence of different dietary oil and fat sources on broiler
performance. Egypt. Poult. Sci., Vol. 20 :741-756.

Aggoor, F. A. M.; Y. A. Attia and E. M. A. Qota (2000). A study on the
energetic efficiency of different fat sources and levels in broiler chick
vegetable diets. J. Agric. Sci., Mansoura Univ., 25 (2) 80-82.

Akinwande, A. L. (1981). Influence of dietary fat on growth and liver lipid
content, glucose 6 phosphate and  6-phosphogluconate
dehydrogenates and aldolase activities in the chick. Poult. Sci., 60:
381-391.

Al-Gamal, M. A. S. A. (2005). Effect of dietary energy on some productive
and physiological traits in Japanese quails (Coturinx coturnix
Japonica).M. Sc. Thesis, Department of Animal Production, Faculty
of Agriculture, AL-Azhar University.

Association Official Agriculture Chemists (A.O.A. C. 1994). Methods of
analysis (8" - ed) Washington 4, D.C.

Balevi, T.; B. Coskun; V. Kurtoglu and D. Umcalilar (2000). The effects
of different supplementation of tallow and oils into diets on performance
of broiler chickens. Veteriner Bilimeri Dergisi 16:2,119-122.

798



Growing Japanese quail, Growth, growth rate, nutrient utilization

Blair, M. E.; L. M. Potter; B. A. Bliss and J. R. Shelton (1986).
Methionine, choline and sulfate supplementation of practical type diet
for young turkeys. Poult. Sci., 65: 130-137.

Brown, E. M. and M. G. Mc-Carthy (1982). Effect of dietary energy and
protein feeding time on broiler performance. Poult. Sci., 61: 304-309.

Butala, V. G. and S. Rajagopal (1991). Effect of graded levels of dietary
tallow on serum  cholesterol and protein in white Leghorn
cockerels.Indain Journal oa Animal Nutrition. 8:35-38.

Carew, L. B., Jr. and F.W. Hill (1964). Effect of corn oil an metabolic
efficiency of energy utilization by chicks. J.Nutr.83:293-299.

Carre, B. (1993). Digestibility of carbohydrates in poultry. Proceedings, 9™
European. Symposium on Poultry Nutrition. PP.120-131 (Jelenia
Gora. Poland).

Chung, H. C.; W. Gientir; R. G. Rotter; G. H. Crow and N. E. Stanger
(1993). Effects of dietary fat source on sudden death syndrome and
cardiac sarcoplasmic reticular calcium transport in broiler chickens.
Poult. Sci., 72:310-316.

Combs, G. F. (1968). Amino acid requirements of broiler and laying hens.
Proc Maryland Nutrition Conference for Manufactures, 86-96.

Crespo, N. and E. Esteve-Garcia (2001). Influence of source and percentage of
fat added to diet on performance and fatty acids composition of egg yolks
of two strains of laying hens. Poult. Sci., 80:1171-1179.

Crespo, N. and E. Esteve-Garcia (2002). Nutrient and fatty acids
deposition in broiler fed different dietary fatty acid profiles. Poult.
Sci., 81:1533-1542.

Duncan's D. B. (1955). Multiple range and Multiple F Tests. Biometrics,
11: 1-42.

El-Helaly, N. A. (1983).The effect of various dietary fat sources and level on the
performance of broiler chicks. M. Sc.Thesis, Fac. Agric. Cario Univ.

El-Husseiny, O. and A. A. Ghazalah (1989). True metabolizable energy
and nutritional evaluation of fat sources and levels in broiler diets.
Egypt. Poul. Sci., J. 10:385-411.

El-Husseiny, O. M., S. A. Arafa, S. M. Shalash and G. M. Abdou (1990).
Effect of oil/fat source and levels on nutrition metabolism and
performance of broiler chicks. Annals of Agric. Sci., Moshtohor, Vol.
28(1).316-360.

799



N. F. Abdel-Hakim, et al.

El-Husseiny, O. M.; A. A. Ghazalah, M. 1. El-Kottory and A. Nagla
(1983). True metabolizable energy and nutraition evaluation of fat sources
and levels in broiler diets. Moshtohor Annuals of Agric. Sci., 20.1.

El-Husseiny, O. M.; M. A. Reda and M. A. Michael, (2000). Influence of
dietary oil and calcium sources on broiler performance. Egypt. Poult.
Sci., Vol. 20. : 673-702.

Elias-Vila-L. 1.; J. Manaut — Claret ; F. J. Verde-Lopez (1985).
Comparative study of different diets for fattening of quail.
1comparative study of four levels of energy and protein in growing
feeds. Avances En-Alimentaction-Y-mejora-Animal. 24:3, 75-81.

Ensaf, A. El-Full. (2000). Effect of slaughter age and sex on carcass
composition of Japanese quail. Egypt. Poult. Sci., Vol. 20. : 649-661.

Frank, F. R. and P. E. Waibel (1960). Effect of dietary energy and protein
levels and energy source on White Leghorn hens in cages. Poult. Sci.,
39:1049-1056.

Gunes, H and H. Cerit (2001). Interrelation ships between age of sexual
maturity, body weight and egg production in the Japanese quail.
Veteriner Fakultesi-Dergisi-Istanbul, 27:1, 191-198.

Hardy, M and J. R. Edwards (1981). Carcass composition studies.3
Influences of age, sex and calorie protein content of the diet on
carcass composition of Japanese quail . Poult. Sci., 60:2506-2512

Hasanien, M. M. S. M. (1995). Effect of energy source and level on
performance of production and reproduction of Japanese quail. M.Sc.
These, Department of Animal Production, Faculty of Agriculture, AL-
Azhar University.

Jensen, L. S.; G.W. Schumaier and J. D. Latshaw (1970). Extra caloric
effect of dietary fat for developing turkeys as influences by the calorie-
protein ratio. Poult.Sci., 49:1697-1704.

Jerryl, S. and O. J. William. (1981). Supplemental fat and metabolizable
energy-to nutrient ratios for growing turkeys. Poult. Sci., 60:2293-2305.

Jdrgeensen, H.; P. SArensen and B. O. Eggum (1990). Protein and
energy metabolism in broiler chickens selected for either body weight
gain or feed efficiency. Brit. Poul. Sci., 31:517-524.

Khaled, N. F.; O. A. Attallah; H. EL-Lethey and H. A. Abdellatif
(2005). Influence of dietary L-Carnitine supplementation on
Performance, Serum traits, Carcass composition and Stress responses

800



Growing Japanese quail, Growth, growth rate, nutrient utilization

of broilers fed low-or high- fat diets. Vet. Med. J., Giza. Vol. 53, No.
2. (2005):577-590.

Knight, J. A., S. Anderson and J. M. Rawie, (1972).Clin. Chem.18:199.

Kubena, L. F., B. D. Lott, J. W. Deaton, F. N. Reece and J. D. May
(1972). Body composition of chickens as influenced by environmental
temperature and selected dietary factors. Poult. Sci., 51: 517-522.

Lawrence, T. L. J. and V. R. Fowler (1997). Growth of farm Animals.
CAB International Wallingford oxon oxio 8DE UK, NewYork.

Lepore, P. D. and H. L. Marks (1971). Growth rate inheritance in
japanese quail 4. Body composition following four generations of
selectopn under different nutritional environments. Poult. Sci.,
50:1191-1193.

Lesson, S. and J. O. Atteh (1995). Utilization of fats and fatty acids by
turkeys poults. Poult. Sci., 74:2003-2010.

Lopez Ferrer, S.; M. D. Baucells; A. C. Barroeta and N. A. Grashorn
(2001). N-3 Enrichment of chicken meat. 1: Use of very long chain
fatty acids (fish oil) in chicken diets and their influence on meat
quality. Poult. Sci., 80:741-752.

McGowan, M.W., (1983). Clin. Chem. 29:538.

National Research Councils (N.R.C.) (1994). Nutrient requirements of
Poultry 9™ rev. ed. National Academy Press Washington, DC.,
USA.

Pesti, G. M.; R. I. Bakalli; M. Qiao and K. G. Sterling (2002). A
comparison of eight grades of fat as broiler feed ingredients. Poult.
Sci., 81:382-390.

Plavnik,l.;F.Wax; D.Sklan;1.Bartov and S.Hurwitz (1997). The response
of broiler chicks and turket poults to dietary energy supplied either by
fat or carbohydrates. Poult. Sci.,76:1000-1005

Renner, R and F. W. Hill (1960).The utilization of corn oil, Lard and
Tallow by chickens of various age. Poult. Sci., 39:849-854.

Richmond, N., (1973). Clin. Biochem. 19:1350-1356

Sanz, M.; A. Flores and C. J. Lopez-Bote (2000). The metabolic use of
energy from dietary fat in broilers is affected by fatty acid saturation.
Brit. Poult. Sci., 41:1, 61-68.

801



N. F. Abdel-Hakim, et al.

Sarabmeet Kaur, A. B. Mandal; K. B. Singh; M. M. Kadam (2008). The
response of Japanese quails (heavy body weight line) to dietary
energy levels and graded essential amino acid levels on growth
performance and immuno-competnce. Livest. Sci., (2008), doi :
10.1016/j .livsci. 12. 019

Scaife, J. R.; J. Moyo; H. Galbraith; W. Michie and V. Campdell
(1994). Effect of different dietary supplemental fats and oils on the
tissue fatty acid composition and growth of femal broiler. Brit. Poult.
Sci., 35:107-118.

Schettler. G and E. Nussel (1975). Arbeitsmed Sozialmed Praventive Med. 10:25

Shoeib, H. K. (1997). The value of using different sources and levels of fat
in broiler diets. Asuuit Veterinary Medical Journal, 37:73, 109-119.

SPSS® (1999). Computer software 10.00, SPSS Inc., Headqurters. Wacker
Drive, Chicago, Illinois 60606, USA. 233PP.

Vermeersch, G., and F. Vanschoubroek (1968). The quantification of the
effect of increasing levels of various fats on body weight gain,
efficiency, of food conversion and food intake of growing chicks. Brit.
Poult. Sci., 9:13-30.

Vila, B., and E. Esteve —Garcia (1996). Studies on acid oils and fatty
acids for chickens. Il. Effect of free fatty acid content and degree of
saturation of free fatty acids and natural fat on fatty acid digestibility.
Brit. Poult. Sci., 37(2):119-130.

Zeweil, H. S. (1996). Evaluation of substituting nigella seed oil meal for
soybean meal on the performance of growing and laying Japanese
quails. Egypt. Poult. Sci., 16: 451-477.

802



Growing Japanese quail, Growth, growth rate, nutrient utilization

u.,ua.\\ gdlall
Cra Adlide Gl giaia g jdban Ao cdial) ALY Glawd! sail) dagda g £)ai
Ao paal) Al Ca g il cuad 48U
palind) e agd aidinl) a3 jale pale galgdl L SanSal) e pagd Jai 0

Lial) v o Jlea
pas — i Ade — V) dxala — e ) ) 3 A — ) gall LY aud
LK sl LY andl Al cpad gall o gany Adana & Ayl o3 oy o]

Apall jemedy)sean — 58I i dae — 8 Y dasls —del )

gaill Rapha g elal e A8l b siie 5 jolian als A8 jaal Al jall sda Cy
Jozmil ) o5l ) Al 5l 03 ol G el Al a1 i U el
5y Ayl coli Qi el g ) Adadiud ey G ABUa) Ol sie 5 olias
A 30 2 adl) il 5 ag pa Gina g (Tl e i Y 0 A i a0 el
JSMJ@A\QAC\ é\ A il &4&3@}.?\'~~/\/Y/\Y JENA PVAVA! OA\;«\I\.}\@;\.‘»\
Cugll o Al jalae ¥ aladind Qi i €05, S JSJak sl Se ¥ L de sane
Aall il giee SO 5 Adlall A8l (5% Y0 Jia Cuay il 53 58 ¢ )l Gad) ¢ L)
d\jkﬁ‘yﬁmﬁgu‘g\ﬁagju&?ﬁ/ :\LM:KELE@JJSISJS:\SVY~~ YA (YT D
sl Jdaill aal 5 an e 331y gaill ehaly Aalal) Gapliall JS Qo o35 Ayl 3 58
Al Ll 4
2 AN A jal) oda A e Lo Juaaiall gilidl) anf cuils g

e deadinal A8l Gl giae 5 jliag) 5sine |l @l G ) @ ekl )
G s g S Sl e s siaiAlle o gie Al de seaall Gl Sus Sledl) 55
Aan il malaall 8l A5 lae Sl anall () 51 dad o) dlies A8 5, 5IS SIS YA
AS YA Y Bé&dﬁm@‘b\ﬁgﬁﬂ\&c@& Sl Gle gaaall il adl g
Syl e s i dile e @3 I e pandll XS dad B e Alian B8l 55518
Al jolias il OIS Aiee dilda o 6lS SIS Y00 (5 gle g Sl gall ol 5 L))
omasl G @Bl 1 Gl 3l alasial ool Gum el amall 055 el sina |
A sl gl e s ) cle gaaddl s 30 il anal) o sl A e Y
L sine | il Aliae 48Ua (5 ) MS LS FY 0w ¢ Y40 n A8l (6 gie Ll IS ) o g S
LRI RCION 5 SOV O g PE\|PWEN PR RV il = U ENVRLINp P PWEN (U PR
el aadl 0 5l Aa JB) Alfias 48l (5 ) SIS LS

Jalas e Ly sina 1 28U il gise 5 solias Gn JAIY (5 sina il dllia OIS Y
SIS LS FY v (5 siua aa () gaaldl cpall g all oy ) aladi) ool G o33l sas
e @i Al Cle saaall Calas Laiy | asalanall 8l &5 jlia (JuadV1) G J8) Alies 3l
(Isu¥)iad of o dlies 88l o)< LS Y0 ¢ Y00 A8l (5 e ae 008 5 S
S YT S siasa pn (sl ppall e s siaidile e cadad il de ganll SIS
Jasad Jalra e 1 gima | ils 48U joliag) (S A5 Liay) el iy LS Alias 48 5, 51S
Josad Jalaad da e b 1 (el 3 3l guad) cpall o) 3lall <y 30 aladiial gaf du o132l

803



N. F. Abdel-Hakim, et al.

b omend I 30 8 A8l (6 e 33 s3] AN Aali ey, <l a5 SIS 613l
6 stmall 33 33 Aadll iy 61380y ga Jalase

a3l aladinl ool G o1aad) Ala Jy s Jalae o J2 103 U sine |3 @llin S -
(Jadl)) dad Ji) Aliae 48la (5 ) IS LS FY v ¢ YA0 0 (5 giiun pa Sl gaall aall )
3 Ml ) gl aall o (B Cy Sl aladi o) il < jedal | aaalaall By 5 )i
Yaus Gosiuadl Jan LSl o ,SI0 45 jlaa G gina o )2ad) d8Ua Jy ga Jalea (8 Cpend
2 lie U ina o133l 2l Jy gt Jalna (8 (Jead¥!)iad J8) Aliae 4l (5, IS LS Y 0 g
Alian B8a (5508 LS YT+ 5 il

SRS () gaall Jia pal) alia yimay 8 Ay sima (5 i ol gill) sl -
oaddie J s e s8I 5 ASUSH (e 5 i 5SI 5 (SI 5 i oSU 5 45000 () saal)
RERN]
Al b Sl (g lall S il

AJSMAELLL;J)M,S:\SY‘\HKétbdw@(;gﬂ\qj\e\m\&a\;hw\_
Sl landl 8 sl cilaal il Juail

804



