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ABSTRACT : A total number of 486 unsexed one-week-old
Japanese quail chicks and 144 hens (8 weeks of age) were used to
determine the energy and protein requirements of growing and
laying Japanese quails during the winter season in Egypt (from
January to March 2002 where the ambient temperature ranged
between 17.5 and 25.8 °C)

Two factorial design experiments (3x3) were conducted. Each
experiment included 9 treatment groups. Dietary treatments were
formulated to have 3 levels of energy (2800, 2900 and 3000 Kcal
ME/kg diet) and 3 levels of protein (22, 24 and 26 % CP) fed during
the growing period (1-6 weeks of age). Diets fed during the laying
period (8-20 weeks of age) had also 3 levels of energy (2800, 2900 and
3000 Kcal ME/kg diet) and 3 levels of protein (18, 20 and 22% CP).

Results obtained could be summarized as follows:

Experiment 1. At 3 and 6 weeks of age the different energy
levels showed consistent higher body weight and daily feed intake for
quail chicks fed diets with 2800 and 2900 compared to 3000 K cal
ME/kg. While the energy level had no significant influence on daily
body weight gain during all the experimental periods. Also, feed
intake, feed conversion and mortality rate were not significantly
affected by energy level during the whole experimental period (1-6
weeks of age). Protein level had no significant effect on all growth
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performance traits and mortality rate during the different
experimental periods.

Carcass traits at 6 weeks of age were not significantly affected
by the tested levels of dietary energy, protein or their interactions.
The best economical efficiency value was recorded by quail chicks
fed 2900 Kcal ME /kg with 22% CP from 1-6 weeks of age.

Experiment 2. Results showed that, during the whole
experimental period, significant (P < 0.01) increase was recorded
for egg number, egg mass at the dietary level of 2900 K cal ME/kg
compared with other levels, while egg weight and feed conversion
values were significantly (P < 0.01) improved by feeding hens on
diets contained 2900 and 3000 Kcal ME/kg compared with those for
hens fed the 2800 Kcal ME/kg dietary energy level. Significant (P <
0.01) increase in egg number and significant (P <0.01) decrease in
egg weight were recorded for layers fed 18% and 20% dietary CP
‘levels, respectively, compared with those fed the 22% CP level. No
significant effect was observed in feed conversion values due to
dietary protein level effect.

Egg number, egg mass and egg weight were significantly (P <
0.01) influenced by the interaction between energy and protein levels
examined.

Egg quality characteristics studied were not significantly
influenced by the tested levels of protein, energy or their
interactions. The best economical efficiency was recorded for hens
fed diets contained 2900 Kcal ME/kg with 20% CP during 8-20
weeks of age.

In conclusion, the dietary level of 2900 Kcal ME/kg with 22%
CP is recommended for the feeding of growing Japanese quail from 1
to 6 weeks of age while the dietary level of 2900 Kcal ME/kg with
18% CP is reccommended for the feeding of layer Japanese quail
from 8 to 20 weeks of age during winter scason under Egyptian
environmental conditions. :



Zagazig J.Agric. Res., Vol .31 No.(3) 2004

INTRODUCTION

The nutrient requirements of
Japanese quail are not clear
(Yamane et. al; 1978), although
several relevant reports have been
published. Reports have suggested
a requirement for early growth of
25% CP (Voget; 1967, Webor and
Reid: 1967). Some studies
indicated that coturnix quail can be
started on diets containing 25 to
26% protein {Webor and Reid;
1967, Voget; 1967, Lepore and
Marks; 1968, Vohra; 1971) and
this level can be reduced to 20%
after 3 weeks of age (Voget; 1967,
Gropp and Zucker; 1968). Recent
studies indicated that growth did
not differ in the 24% and 20%
protein level (Ohguchi et al
1997).  Whereas  contracting
results were reported by Abdel-
Azeem et. al; (2001); Zeweil 1996
and Abou-Zeid et. al; (2000), they
found that feeding growing
Japanese quail on a diet contained
a high level of protein (24%) led
to remarkable improvement of
body weight as compared with low
protein level (21%). Begin (1967)
noted that 20% CP was not enough
for laying period while Gropp and
Zucker (1968) considered that 16%
was sufficient for subsequent egg
production.
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Kummar et. al, (1978)
recommended 22% CP at level of
2900 K cal ME/kg for laying
Japanese quail. Shrivastav et. al,
(1994) concluded that laying quail
performed well when given 19%
dietary protein and 2750 Kcal ME
/kg and when early diets contained
24 and 20% CP during starter and
finisher periods, respectively.

Pinto et. al., (2002) found
that the  best  productive
performance obtained when laying
quail diets contained 2850 Kcal
ME/kg and 2242 % CP. The
following  experiments  were
designed to determine the dietary
protein and energy requirements of
growing and laying Japanese quail
under Egyptian winter conditions

MATERIALS AND
METHODS

The present work was carried
out at the Experimental Poultry
Farm, Poultry Department, Faculty
of Agriculture, Zagazig University,
Egypt. Two factorial design
experiments (3x3) were conducted
to determine the CP and energy
requirements of  growing and
laying Japanese quail during
winter season in Egypt (from
January to March 2002). The
maximum and minimum ambient
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temperatures recorded daily at
noon (12:00 pm) ranged between
17.5 and 25.8°C, while, the relative
humidity was between 40.7 and
62.4%.

Experiment 1. Growing péribd__

(1-6 weeks of age)

A total number of 486
unsexed one-week-old Japanese
quail chicks were
distributed into nine treatment
groups of 54 chicks each with 3
replicates (each of 18 chicks).
Chicks of all experimental groups
had nearly the same initial average
weight.

A (3x3) factorial design

experiment was conducted to study

the effect of three levels of energy
(2800, 2900 and 3000 Kcal
ME/kg) and three levels of CP (22,
24 and 26%) on growth
performance of Japanese quail
during the growing period (1-6
weeks of age). Nine experimental
diets were formulated to have 3
levels of energy (2800, 2900 and
3000 Kcal ME/kg) and 3 levels of
CP(22,24 and 26%). Each diet was
assigned to quails of one of the
experimental groups at random.
Composition and  calculated
analysis of the experimental diets
are shown in Table 1 . Chicks were
grown in brooders with raised wire

randomly .
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floors and exposed to 24 hours of
constant light. Feed and water
were supplied ad libitum through
out the experimental period.
Individual body weight was
recorded at one, three and six
weeks of age, feed consumption

. and mortality rate were recorded

during the periods 1-3, 3-6 and 1-6
weeks of age.

At 6 weeks of age three male
quails from each treatment group
were randomly chosen having
average body weight around the
treatment mean to study carcass
traits. Quails were deprived
overnight from feed, weighed and
slaughtered. = After  complete
bleeding, feather was removed,
then weighed. The carcass traits
studied were giblets ( liver, gizzard
and heart) ,carcass and dressed
weight (dressed weight = carcass
weight plus giblets weight ) / 100g
preslaughter weight.

At the end of the experiment,.
9  digestibility  trials = were
conducted to obtain the apparent
digestion coefficients of each
dietary nutrient and to calculate the
nutritive values of  the
experimental diets used. In each
trial, 4 birds were housed in
individual cage and fed the
experimental diets for a period of
three days to allow the birds to
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become adjusted to cages. Then
the excreta were quantitavely
collected for a 5 days period

through which feed intake was also -

recorded. Chemical analysis of
experimental diets and excreta
were carried out according to the
oificial methods of AQOAC, 1994,
Faecal nitrogen was -determined
according to the methods outlined
by Jakobsen et al (1960}, while the
urinary organic matter fraction was
calculated according to Abou-Raya
and Galal (1971). Nutritive values
were calculated and expressed as
total digestible nutrients {TDN)
and mewholizable energy (ME}.

ME was caiculated as 4.2 kcal per
gram TDN as suggested by Titus
(1961).

Data  were  statistically
analyzed on a 3x3 factorial design
basis according to Snedecor and
Cochran (1982} using the
following model: '
Yijk=M + Ai + Sj + ASij + eijk

Where Yijk = an
observation, M = the overall mean,
Ai = effect of energy level (i=1 to
3), Sj = effect of protein level § =
1 to 3), ASij = the interaction
between energy level and protein
level and eijk = random error.
Differences among means within
the same factor were tested using
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Duncan’s New Multiple Range test -
(Duncan, 1955)"

Experiment 2. Laymg period (8- f
20 weeks of age): '

A total number of 144 hens
of Japanese quails at 8 weeks of
age with nearly equal body weight,
and average egg production werc
randomly  divided into  nine
treatiment groups (16 hens in each
groupj. Each group of birds was -
sub-divided into 8 replicates each
of 2 -females. Each replicate was
housed in one cage. A (3x3) .
factorial treatment arrangement
was perforied to study the effect
of three levels of energy (2800,
2900 and 3000 Kcal ME/kg) and
three levels of protein (18,20 and
22%) on productive performance,
and egg production of laying

* Japanese quail during the laying

period {(8-20 wecks of age). Nine
experimental diets were
formulated to have three levels of
energy (2800, 2900 and 3000 Kcal
ME/kg ) and three levels of protein
(18, 20 and 22%). Each
experimental group was fed on one
of the experimental diets.
Composition and  calculated
analysis of the experimental diets -
are illustrated in Table 2. Birds
were fed ad-libitum and the fresh
water was available all the time
during the experimental period.



1050

Artificial light source was used
giving a total of 16 hours of light
per day through out the
experimental period.

The experimental period (:8_-:§_..

20 weeks) was divided into three
production phases (8-12, 12-16
and 16-20 weeks of age), these
phases represented the productive
performance of laying curve. Each
phase represented data of 4 weeks.
For each replicate, egg number and
egg weight were recorded daily
and feed intake was measured
weekly. Egg mass was calculated
by multiplying egg number by
average egg weight.  Feed
conversion (kg feed / kg egg) was
calculated for each replicate.

Egg quality measurements
(shape index , yolk height ,
albumen height, yolk index, and
shell thickness) were determined
for every period, at the second and
the fourth week of each period
according to Shehata (2000). Two
eggs were taken randomly from
each replicate, being 96 eggs/
treatment

At the end of the experiment,
4 hens from each treatment were
used in digestibility trials to
determine the apparent digestion
coefficient of each dietary nutrient
and to calculate the feeding values
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of the experimental diets.
Digestibility ~ trial  technique,
chemical analysis of experimental
diets and excreta and statistical
analysis of data obtained followed

that used in experiment 1.

The economical efficiency

(EEf) of the product (growth rate
~or egg production) was calculated

from the input-output analysis
based upon the differences in both .
growth rate and egg production
and feeding cost in growing and
laying Japanese quail, respectively
(Heady and Jensen, 1954)

RESULTS AND
DISCUSSION

Experiment 1. Growing period
Growth performance:
Effect of energy level:

At 3 and 6 weeks of age, the
different energy levels studied
showed consistent higher body
weight of quail chicks received
2800 and 2900 compared to 3000°
Kcal ME/kg diet (Table 3).Chicks
received 2800 and 2900 Kcal
ME/kg up to 6 weeks of age were
superior in body weight than
chicks received 3000 Kcal ME/kg
by 4.13 and 2.55%, respectively.
Contradicting resuits were reported
by Attia (1999) and El-Hindawy



Zagazig J Agric. Res., Vol .31 No.(3) 2904

et. al., (1997) with broiler chicks,
they reported that body ‘weight
improved due to increase in energy
level. Data in Table 3 showed that
the different energy levels had no

significant effect on daily body-.

weight gain during all periods of
the study. These resuits are in
agreement with those reported by
Olomu and Offiong (1980) who
found no effect of different energy
levels on body weight gain in
broiler chicks. On the other hand,
Mendes and Cury (1987) observed
a gradual increase in body weight
gain of broiler chicks with
increasing dietary energy level
from 2900 to 3200 Kcal ME/kg
diet.

The average daily feed intake
followed nearly the same trend
observed with live body weight.
Feed intake was significantly
(P<0.05 or P<0.01) higher with
2800 and 2900 energy levels
compared to 3000 Kcal ME/kg diet
during the starter (1-3 weeks of
age) and finisher (3-6 weeks of
age) periods, respectively. While
feed intake was not significantly
affected by ziergy level during the
whoie experimental period (1-6
weeks of age). This means that
during the starter and- finisher
periads, the low energy feed was
responsible for any increase in
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feed intake:. This may be cxplain. =d
on the basis that chicks require’
more . dietary energy values
covered .. by increasing feed
consumption. However, birds have
the ability to regulate their energy

requirements by increasing feed
consumption “to certain extent.

Coon et. al., (1981} observed that
broilers fed a low energy finishing
diet consumed significantly more
feed than those fed a high energy
finishing one. Olomu and Offiong
(1980) and Ali (1990} found that
feed  intake of broiler chicks from
35- to 63 days of age was
significantly affected by dietary
energy level fed 2800, 3000 and
3200 Kcai ME/kg. Recently,
Nahashon et. al., .(1995) reported
that feed intake was inversely
related to dietary energy level.

During the starter'(1-3 weeks
of age)and finisher (3-6-weeks of
age) periods, improvéd (I’ < 0.05
or P < 0.01) feed conversion
values were noticed with the
higher energy level (3000 K cal
ME/kg), while energy level had no
significant effect on feed
conversion ratios during the whole
experimental period (1-6 weeks of
age). These results are in good
agreement with those reported by
Aggor et al (1997), El-Hindawy et
al  (1997), Attia  (1999),
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Holsheimer and Veerkamp (1992),

Coon et al (1981) and Moran
(1980), they reported that
increasing dietary energy level
improved feed conversion in
broiler chicks during the finishing
period. .

Effect of protein level :

. Results in Table 3 showed
that the different protein levels had
no significant influence on - all

growth performance traits studied..

(body. weight, daily body weight

gain; daily feed intake and feed

conversion) during the different
experimental periods. These results
agreed with those of Minoguchi et.
al., (2001) who indicated that it is
possible to reduce the CP feed
level to 22% in Japanese quail
diets during the growing period
witheut significant effects on
growth and laying performance.
Also, Ohguchi et al (1997) found
that growth rate did not differ in
the 24% and 20% dietary protein
level . Contradicting results were
reported by Abdel-Azeem et al
(2001), Zeweil (1996) and Abou-
Zeid et al, (2000) they reported
that feeding growing Japanese
quail on a diet contained a high
protein level (24%) showed a
remarkable improvement in body
weight and feed conversion ratio
as compared with quail received
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the lower protein level (21% CP).
Also, Shalan - Hedaia (1993)
found that, increasing™: protein .
content in the quail grower diets
gradually improved . = feed
conversion ratio and decreased
feed intake. In broiler chicks,
Dagher ~ (1983) showed
insignificant differences among the
three levels tested .on male weight
gains: from 6-10weeks of age.
Nahashon et al (1995) and Jacob et
al (1995) reported that broiler
chicks fed 17% protein diet during
3-6  weeks of age. showed
insignificant differences in feed
intake -as compared to 20.5% CP
level.

Interaction effects:

Results obtained in this study
revealed that all  growth
performance traits studied weére not
significantly affected by
interaction between energy and
protein” ‘levels during all the
experimental periods except body
weight and daily body weight gain
at 3 weeks of age (Table 4).
Therefore, when taking body
weight and daily body weight gain
into consideration, it could be
concluded that the fevel of 2900
Kcal ME/kg diet along with 22%
CP would be suitable till 3 weeks
of age while 2800 Kcal ME/kg diet
with 26% CP would be reasonable
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for chickens from 3 to 6 weeks of
age. |

Mortality - rate during the
whole experimental period (1 - 6
weeks of age) was not significantly
affected by energy level, protein
level or their interactions (Tables 3
and 4 ).

Economical efficiency (EEf):

Data presented in Table 3
showed that chicks fed the diet
contained 2900 Kcal ME/kg
recorded the best EEf value as
compared with other energy levels.
Whereas EEf value tended to
decrease with increasing protein
level in the diet from 22 to 26%
{Table 3).

The results of economical
efficiency (Table 4) indicated that
the best EEf was recorded by quail
chicks fed 2900 kcal ME/kg with
22% protein up to 6 weeks of age.

Digestibility coefficients of the
experimental diets:

Effect of energy level:

Data presented in. Table 5
showed that dietary energy level
exerted significant effect (P<0.05
and P<0.01) on digestibly of CP,
EE. NFE & OM. Increasing the
dietary energy level almost
decreased the digestibly of DM
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CP, EE. and OM, whereas it
increased CF  and  NFE
digestibility. The differences were
mostly significantly. tHowever,
Attia (1999) found that the high
energy diets showed significant
increase . in  the  digestion
coefficients of DM , OM and EE

.compared with the low energy

ones. Aggor et al; (1997) reported
that increasing dietary energy in
broiler chicks decreased- protein
digestibility.

Effect of protein level:

- Step up the CP level (22 to
26%) in quail grower diets resulted
significant (P < 0.05 or P < 0.01)
effect on digestion coefficients of
the all nutrients (Table 5). It is
clear that digestion coefficients of
DM, CP, NFE and OM with the
lowest dietary protein level (22%)
were better than those of the other
dietary protein levels tested. These
results are in agreement with those
reported by Aggor et al, (1997)
and Ghazalah et al (1988), they
found that increasing CP level
decreased protein digestibility.

Interaction effects:

Results in’ Table 5 showed
significant (P < 0.01) interaction
effects due to energy and protein
levels on digestion coefficients of
EE, NFE and OM. When taking
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digestion coefficients of OM into
consideration, the energy level of
2900 K cal ME/kg along with 22%
CP resulted the highest digestion
coefficient values. ' '

It is of great importance to
note that results of the digestion
coefficients  were  coincided
generally with those of the growth
performance and feed conversion
efficiency.

Nutritive values:

The nutritive values (TDN
and ME) were significantly
(P<0.05 and P<0.01) influenced by
the three dietary energy and
nrofein levels fested and their
interaction (Table 3).

TDN and ME values were
decreased by increasing both the
dietary energy level (2800 to 3000
Kcal ME/kg)and protein ievel (22
to 26%).

Carcass traits:

Resuits in Table 6 did not
show any significant cffect on all
carcass traits of growing Japanese
quail due to the different dietary
energy and protein levels or their
interactions. These results agreed
partly with those obtained by
Hasanien (1995) who found that
energy level (2600 to 3000 Kcal
ME/kg) had insignificant effect on
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total edible parts percentage of 6
weeks old growing quail. El-Nagar
et al (1997). and Cable and
Waldroup {1991} reported that CP
and energy levels had no
significant effect on carcass
dressing percentage of 56-day-old
broiler chicks. Moreover, Sherif
(1980) found that CP level had
insignificant effect on giblets and

viscera percentages, also on
internal organs (Droboklavova,
1581).

Experiment 2. Laying period:
Productive performance:
Effect of energy level:

Results in Table 7 showed
that a significant (P < 0.01)
increase for egg number and egg
mass during all experimental
periods at the level of 2900 K cal
ME/kg diet as compared with the
other levels. These results
disagreed with those observed in
Japanese quail by Shrivastav et.
al., (1994) who reported that
percent hen-day egg production
and egg mass were not influenced
by tested levels of dietary energy.
Similar results were noticed in
chicken by Saxena et. al., (1986).
Hasanien (1995) indicated that
energy level of 2800 Kcal ME/kg
diet was the best for egg number
and egg production percent in
Japanese quail.
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Layers fed diets with 2900

and 3000 Kcal ME/kg exerted.
(P<0.05)improvement .
in both egg weight and feed

significant

conversion values (except at 8-12
weeks for feed conversion)
compared with those fed the 2800

Kcal ME/kg dietary energy level.
with the other 2. protein:levels (19

In partial agreement with results
obtaind, Hasanien (1995) found
that the best feed conversion was

recorded for quail fed the energy -

level of 2800 Kcal ME/kg
followed by those fed the energy
levels of 3000 and 2600 Kcal
ME/kg diet. But our results
disagreed with those obtained by
Murakami et. al, (1993) who
found that egg weight and feed
conversion of quail decreased
linearly with increasing dietary
energy level.

Effect of protein level:

Data in Table 7 showed
significant (P<0.01) increase in

ege number and significant
(P<0.01) decrease in egg weight
for layers fed 18 and 20% dietary
CP levels compared with those of

layers fed the 22% CP level during

all the experimental periods except
egg weight at 8-12 weeks. These
results are in agreement with those
obtained by Mattos et al (1999)
and Murakami et al (1993), they
found that mean egg weight in
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Japanese quail increased
significantly =~ with  increasing
protein level (22 .and 25%

respectively). While Shrivastav et

~al (1994) reported: that egg weight
~ decreased with increasing protein
level, the weight with 22% protein

level was significantly: lower than

and 22% respectively)

No significant influence was

‘observed in egg”mass and feed

conversion values due to effect of
the tested levels of dietary protein
during all the experimental periods
except in egg mass at 16-20 weeks
of age. These results agreed with
those observed in Japanese quail
by Shrivastav et al (1994) who
found that egg mass expressed as
total weight of eggs produced was
unaffected by dietary protein
levels.

Interaction effgcts:

Egg number, egg weight and
egg mass were significantly
(P<0.01) influenced by the
interaction between energy and
protein levels tested (Table 8).
Taking egg number, egg weight
and egg mass into consideration,
the level of 2900 Kcal ME/kg
along with 22% CP are suitable

- from 8 to 20 weeks of age for layer

quail for productive performance.
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However, Murakami et al (1993)
indicated that CP and ME
requirements of Japanese quail
during the laying period were 18%
CP and 2700 Kcal -ME/kg,
respectively. While, Shrivastav et
al (1994) concluded that quail
performed well when given 19%
dietary protein and 2750 Kecal
ME/kg. Pinto et al (2002) showed
that, to obtain the best productive
performance, the quail diets should
be contain 2850 Kcal ME/kg and
22.42% CP.

Data in Tables 7 and 8 did
not show any significant effect due
to energy level, protein level and
their interactions during the period
from 8 to 20 weeks of age.

Economical efficiency:

Results in Table 7 indicated
that hens fed the diet contained
2900 Kcal ME/kg provided higher
" EEf value during the whole
experimental period than those fed
the diet contained 2800 or 3000
‘Kcal ME/kg.

The best EEf value was
recorded for birds fed the 20%
dietary CP level compared with the
other two levels (18% and 22%).
However, hens fed the diet

.contained 2900 Kcal ME/kg with-

18% CP recorded the best EEf
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value during 8-20 ﬁécks of age
(whole experimental period).

D:gestlblllty coefficients of :
experimental diets: =~ -

Effect of energy level.

Data in Table 9 showed. that
DM, EE, NFE ad OM
digestibility values. ' were

significantly (P<0.03) affected by
dietary energy levels and non
significantly in case of CP and CF.

Tt is clear that , increasing the

dietary level almost decreased the
digestibility of DM,EE and  OM,
whereas it .~ increased . NFE
digestibility. Attia (1986) found
that increasing dietary energy level

. decreased protein digestibility in
~ white leghorn strain. :

Effect of protein level: -

Step up the CP level (18 to
22%) in quail layer diets resulted
significant (P < 0.05 or P < 0.01)
effect on digestion' coefficients of
the all nutrients (Table 9). it is
clear that digestion coefficients of
DM,CFNFE and OM .with the
lowest dietary protein level(.18%)
were better than those of the the
other dietary protein levels tested.
Attia (1986) also found that
increasing dietary protein level in
White Leghorn strain decreased
protein digestibility.
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Table 1. Composition and calculated analysis of grower quail diets.

Protein level, %

Energy level, K cal
ME/&g

ingredients

N Yeliow corn 57 55 X 410177 . 87125 SRe7

4000 000 000

| (“ora gluten 60% L] | 550 600 1000

Soy bean meal 44% X 5 . 000 e 246p

E Fish meat 72% | 0 3 300 300 3o

- H Cotton seed nit . X ! . 0.00 040 040

0.30 030 .30

0.30 0.30 0.30

Dicalcivm phosplate 5 . 4 1.5 1.50 1.50
100 100 1.00

L-Lysine ) . 26 004 003

f D-1. Methionine . . . LA A ¥

0000 100,00

k Calcuinted analysis**

21.50 i 24.02 24.10

2804 13 1827 2922

12745 13241 . 11779 12175

0.87 0.87 . .87 0.87

0.42 .40 0.44 0.45 0.44

1.30 130 1.30 . 1.30

098 098 0.98% 098 098 0.9%

95540 967.00 10060  969.00 97R50 1004

; . premax !2 :
2000.000 lU Vit E, 10g: Vit k3 2 Vit B, EOOOmg Vll 132 dg: Vlt B() 55 VltBl2
10mg; Pantothenic aci 10g; T\flacm. 20% Folic acid, 1000 mg: Biotin SOmg Cholin
chloride, 500g; Fe, 30g; Mn, 40g; Cu, 3g: Co, 200mg; Si. 100mg and Zn, 45g.
** Calculated according to NRC (1 94)
*#+ Calculated according to the price of feed ingredients when the experiment was sta r(cd
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Table 2 Composition and calculated analysis of layer quail diets.
PR

Protein level, % 18 .. 22
g“l————"ﬁ/::jli(— 2800 2900 3000 2800 2900 3000 2800 2900 3000
Ingredients |
Vefloweorn | 64.25 6425 6285 5845 5025 5745 5515 5320 52.94
Soy bean meal 4% | 24.10 20.10  19.00 2800 2210 .22.10 28.00 2775 2400
Corn gluten 60% 300 600 700 440 870 900 800 860 1130
Cotton seed oil 000 100 250 070 150 300 050 210 348
Salt 030 030 030 030 030 030 030 030 030
P | 030030030 030 030 030 030 030 030
§ Limestone 550 550 550 550 550 550 550 550 550
LP"_‘:;E;;‘; 200 200 200 200 200 200 200 Z§0 200
L-Lysine 025 035 035 015 025 025 0I5 015 0.18
D.L-Methionine 030 020 020 020 040 010 010 010 o.ooi
Fm-f 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
{?-kdﬁted amalysis *+ )
[cPoi 18.10 1808 1797 20.10 2013 2007 21.95 2203 22.151
ME Keal/Kg. 2804 2911 3006 2802 2920 3005 2800 2904 3014
/P iatio_ 15578 161.72 167.00 140.10 146.00 15025 12727 13200 137.00
Ca% 260 260 260 260 260 260 260 260 260
e 050 050 050 050 050 050 056 050 050
Lysine % 115 115 LIS L15 115 115 145 115 LIS
| Methio+Cyst. % 090 090 090 090 090 09 090 090 090
Pricefton diet, L.E ** | 900.00 931.00 967.00 924.00 95400 987.00 94300 982.50 'loﬂﬂ
B . .

* * Layer Vit. & Min. premix : Each 2.5kg of vitamin and mineral premix (commercial source
pfiezer co.) contains: Vit A. 12 Miu, E. 15 IU,, Vit. D3 4 Miu,, Vit. Bl 1 g, Vit. B2 8g,
pantothenic acid 10.87g, Nicotinic acid 30g, Vit. B6 2g, Vit. B12 10 mg. Folic acid ig,
Biotin 150 mg, Copper 5g, Iron 15 g, Manganese 70g, lodine 0.5 g, Selenium 0.15g, Zinc

60g, Antioxidant 10g.

** Calculated according to NRC (1994).
**+ Calculated according to the price of feed ingredients when the experiment was started.



Table 3. Growth performance { X + SE ) of Japanese quail chicks as influenced by energy and protein levels during the

experimental periods,

Factors Energy level (Keal ME /kg) ‘ Protein level (%) !
R 2900 3000 | Sign 22 1 24 | 26| Sign
Body weight (g} ‘ .
1week | 19.820.544 | 19.7+0.338 1 19.340.336 NS 19.9+0.362 19.5£0.206 | 19.5%0.057 | NS
Jweeks | 88,1:6.408° | 86.9£10.734" | 83.147.226" ** $7.3£11.133 | 84.3:£10.907 | 86.5+5.592 | NS
6 weeks  191.6210.140" | 188,7+7.590% |184ﬂi4366” * 186.9+3.361 | 186.5+3.885 |190.6£7.564 | N§
Daily body weight gain (g) o
1-3 weeks ~ 4.620.718 4.5+0.734 | 4.3£0.255 NS |4.5+0.448 430706 |4.5£0479 | NS
3-6 weeks 4.9+0.184 4.9+0.229 4,820.381 NS  |4.7£0.405 4940344 4920110 | NS
1-6 weeks . 4.8+0.273 4.70.212 4,620,123 NS | 4.6+0.087 46£0.107 4720207 . NS |
Daily feed intake (g)
I-3weeks 12.540.967° 112.1£1.025" | 11.420.904° * 112021230 (12241001 |11.740.990 l NS
3-6 weeks . 20.3%1365" | 19.4%]1.898" 18.120.637" . 19.9+2.650 19342086 |18.5£1.520 | NS
| 1-6weeks - 17.421,717 | 17.0x1.314 16.8+1.612 N§ |17.5£1.615 16.9+1.801 1691807 | NS
Feed conversion .
1-3 weeks | 3.3840.401" | 2.83+0.152" 2.56£0.141° . 3.260.111 2.73£0206 [2.77#0.528 | NS
3-6 weeks | 4.26+0307° {4.02:0.530° | 3.65+0.272" - 4.02+0.837  |4.06+0.608 |3.85+0.374 | NS
1-6 weeks [ 3.7920.157 | 3.66+0.213 3.5320.055 NS [3.7080.170 = |3.59+0.099 3.68£0314 | NS
Mortality rate o )
| 1-6weeks [4.94£1.400 | 2.47£1.091 [24121.704 | NS [4.62£1.132 T {370£2.012 112321417 NS
i Economical efficiency
1-6 weeks © 1.681 '1.728 | 1.608 I - lisn 11,796 11.50% -

Means in the same row within each classification bearing different letters are significantly (P<0.05) different.
*P< .05, ** P< (.01 and NS = not significant
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Table 4.Growth performance ( X + SE ) of Japanese quail chicks as affected by interaction between energy and protein levels during the
experimental periods.

Epergy w

| tevel 2800 2000 3000
\ cal Sign |
| ME/kg

i
|
l
i Protein | 22 24 26 22 24 26 22 24 26 l g
|
H
|
|

| level,% |
i Body weight (g)
L week | 20.2:067

. 195+0.23 | 19.820.23 | 20.1+0.17

r Iweeks | 88.2+3.33a 91.71!.0]ab184.5d:1.903bc 93.3+2,79ab

6 weeks | 189.8+6.16 | 191.7:2.89

Daily body weight gain($) ‘
4.8+0.06ab |4.3+0.12abc | 4.9+0.15ab

4,7+0.26 5.2£0.23 460,10

4,8+0,03 4.80.02 4.7:0,07

1965032 |19.520.19 [192£0.12 |193x008 11924009 |
80.740.74b | 86.640.63a | 80.4=5.570 | 80.6x4.21b |88.4x167a | **
188.565.10 |

193.2+4.28 | 190.221.10 | 185.9+4.91 | 190.1+1.52 | 180.7:0.67 | 182.8x4.20
1-3weeks I4.5¢0.203
-bweeks 1 4.8+0.24
1-6weeks | 4.7£0.)8
Daily feed intake (g) :
1-3weeks | 12.120.10 | 13,0%0.11 | 12.220.20 13.056.10 | 11.6£0.08 |11.720.201 | 11.120.09 1i1.9«.»0,2o '11.&0.10 I NS
3-6weeks | 20,9099 | 20.6+0.17 | 19.420.73 20.640.99 | 18.9+037 | 18.6+£0558 |18.120.43 | 18.4x0.34 |17.7£0.33 ‘ NS
T-6weeks | 17.9x1.01 | 17.3:1.00 |17.1£0.99 17.3£1.04 1 ' NS
Feed conversion
1-3weeks | 3.38+0.080 | 2.83£0.069 | 2.56=0.34 2755007 | 2873003 | 2.860.09
3-Gweeks | 4.3120.125 | 4.4820.179 | 4.00+0.30 42640.13  |3.97+020 |3.8220.10
i-Gweeks | 3.960.120 | 3.67+0.097 |3.72+0.12 3.6240.16 13.562024 |3.80x0.07
Mortality rate

D16 weeks | 9.2652.42 | 5.5622.13 | 0.00:0.00 | 1852171 |3.70£2.25 }1.82¢1.91 !3.80x1.41 |i.83%2.218 | 185133 | N§
Economic efficiency

| 1-6 weeks | 1.764 |1.814 {1.465 | 1857 |1.852 [ 1.466 | 1.781 11723 | 1.592 | -

4120050 |4.5:0.05a 4.1x037b [412027b |4.6201la ‘ *
506021 (494001 |48:0)3 ]49:007 |48:028 |
46+0.14 1475011 | 4.50.1) ! 45:004 {47014 | NS

1652081 |173+0914 |17.2¢0.71 | 16.8£0.61 | 16.4%0.55

262:0.02 | 2722003 |2.3420.02 | NS
3.50£0.09 | 3.730.08 | 3.7320.17 ' NS
3512020 (355004 (3512021 | NS

Means in the same row within each classification bearing different letters are significantly (P<0.05) different.
*P<0.05, * P<0.0] and NS = not significant



Table 5. Digestibility coefficients and natritive values of growing Japanese quails during winter season.

Dietary Digestibility coefficients (%) Nutritive values (as fed)
treatments
ERCRY | protein
f Kea | level DM cp EE CF NFE oM TDN (%) Kcal ME /kg
0,
MEAg| k
2800 [70.422.25 | 85.020.38" | 70.8£1.13° 29.7x1.54 [77.620.48° | 71.6=0.70° 70.020.40b 2941416950 |
2900 16732190 | B3.2£0.40° | 69.2x1.03* 3152181 17592031 | 69.320.76" 69.2:0.60a 2909.2=14.21a |
3000 [64.452.71 | 83.650.08" | 64.820.99" 30.742.00 |78.12081" | 69.420.42" 65.6:0.31a 2787.7x1291a
Significance NS % > NS L) * " L)
P22 |70.9£1.54" | 83.720.44" | 64.551.21° 29.421.52" | 80.7+0.0° 73.220.80° 69.120.31a 2902.0=15.09
_ P24 | 68.9091" | 84.020.51" | 69.2£0.77" 33320.99° | 7542021 | 69.7:0.51° 68.2+0.41b 2867.3x15.09b
| |26 |64.2:201" :82.1%0.21" | 70.3£1.21 36.9+1.00" |75.520.81* | 65.2:0.90° 68.20.70b 2868.3217.21b
| Significance * - . ] [ e . -
2800 | 22 | 7054390 |86.120.67 |66.1x1.96a 32.0¢1.68 |78.740.83a | 72.0x1.21a 67.4+0.70a 2828.8£29 42
24 |71.943.01 |8542060 |70.6x1.8lab 3182130 |78.820.91ab |73.2x1.01ab | 66.0:0.61ab 2773.0+25.4ab
26 |68.7x221 | 83352051 |67.122.03abc |36.4:2.07 |76.3x0.09abc | 69.8:2.10abc | 65.8=.0.8tab | 2761.5230.0ab
2900 | 22 (737£1.90 |83.9:0.80 |70.240.99sbcd . |29.743.00 | 81.4+1.08a | 74.820.9%9abc | 70.5z1.0labc | 2959, 0=31.3abc
24 | 6642089 828042 1684£).0lab  |31.8£2.5]1 |74.62092b | 67.940.82abcd | 68.92.00abcd | 2894.3:26.2abed
26 | 64.9:0.99 8182071 |67.642.178 3432108 [ 76.6£0.612 643x1.0labc | 6B.4%181ab 2873.8+24.9ab
. | . ¢ ;
3000 | 22 |685+3.17 |822+032 |63.2:0918ab |2892017 |80.1%1.00a |70.8xk.ila  69.5:0.90abedf |2920.3%27.Tabedf :
24 16562213 | 83.8=1.03 |60.8+24068 |33.2:0897 | 76.741.10b | 68.12230b  |69.820.6% 293472906 !
{26 16342372 B40x0.69 |68.2£1.904b | 358:1.604 | 77.540.842 | 652:0.81a ! 70.7=0.80a 2969.422868 |
Significance N§ NS - NS b x : *n i ol i

Means in the same column within each classification bearing different lenters are significantly (P<0.05) different.
* p<0.05. ** P< (.01 and NS = not significam :
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Table 6. Some carcass traits of growing Japanese quails ( g/100 body weight)
as influenced by energy level, protein level and their interactions.

Dietary treatments
Ene; Protein | Preslaughte . Dressing
level,rlfgal levels r weight Carcass %  Giblets % %
ME/kg {%o)
2800 - 17224229 7991061 59+024 5.8 £ 0.31
b
2900 - 1802437  795+0.381 55019 85.0+0.29
a
30060 - 181.7+2.61 T9.6+0.44 54+0.30 85.0+ .40
a
Significance * NS NS NS
22 182.3+£4.01 79.5+0.55 58+£027 85.3+0.19
24 176.3 + 2.51 79.5+£0.70 56+0.19 85.1 +0.31
26 1756+3.71 796+ 0.61 5.5+0.20 25.1+£0.37
Significance . NS NS NS NS
2800 22 1789+397 7961106 6.6+ 0.42 86.2 £ 0.61
24 1705£3.12 805+120 57+039 86.2£0.50
26 1673251 796079 56+06] 85.2x0.70
2900 22 182.2+3.21 799+1.12 50541 849+ 0.59
24 173.2+£301 , 79.7x1.71 5.8+£0.50 855+ 0.80
26 185.3+421 78.9+1.41 56044 84.5 £ 0.66
3000 22 185.7+£3.31 788+ 121 5.7+ 0.61 84.5+ 044
24 1853+291 79.0x0.99 53070 84.3 +0.57
26 174.2 + 3.51 81.1+1.07 5.2%0.39 86.3+0.64
Sig_niﬁcance NS NS NS NS

Means in the same column within each classification bearing different letters are
significantly (P<0.05) different -
* P< (.05 and NS = not significant.




Table 7. Productive performance (X£SE) of Japanese quail tayers as affected by epergy and protein levels during the experimental

periods.
‘ “Energy level (Keal ME/&g) B Protein level (%) |
2800 “ 2960 13080 ISign (18 120 n ISign !
Body weight (g)
8 weeks 198.822.79 196.621.00 195.2+8.78 NS 197.7£1.22 195.6=10.04 197.54.23 NS
12 weeks 200.5£14.33 | 196.5£15.61 | 203.9+3.66 N§ 200321123 197.34+12.90 | 202.4+16.66 | NS
16 weeks 210.5429.00 | 214.2+5.38 218.9:8.45 NS 213.427.52 200.1£22.72 231,048 46 NS$
20 weeks 191422133 | 187.8+4.89 191,749.47 N§ 187.3%6.82 | 188.8+7.58 | 1949+16,75 | NS
Egg No. bird / day
(8-12) weeks  {0.760+0.01° | 0.851x0.03" | 0.81420.01°  [e« 0.7950.03° 0.809:0.02" 0.822+0.01" i
(12-16) weeks ! 0.788+0.01° | 0.86620.01" | 0.83540.04" |*= 0.856:0.01° 0.827x0.01° 0.806=0.02° »*
(16-20) weeks | 0.72420.01°  [0.83120.01° | 0.7890.01° [ 0.790:0.05" 0809+0.01° 0.745=0.04° bl
(8-20) weeks | 0.757£0.007° | 0.85040.02' | 0.81320.06" | 0.%14::0,08" 0.815+0.01° | 0.7910.06° *
Egg weight (g) bird / day
(8-12)weeks | 11.6x0.04 \113&034' 11.840.04° . 11.7+0.04 11,740.40 I 11.8+0.04 NS
(12-16) weeks | 11.940.04" 12,2+0.04* 12.240.05 L 12.020.05° 12.120.06° 12.320.08" *s |
(16-20) weeks  ( 12.0+0.06° 1 12.2£0.05* 12.240,05* - 12.1£0.03% 12.0£0.051° 12.320.059* -
(8-20) weeks 11.840.03" 12.0+0.02" 12.1£0.02° = | 11.920.02° 11.920.027" 12.1£0.30° *e
Egg mass (g) / day ) ’
(8-12) weeks | 8.7840.13° 10.0520.13*  19.59=0.13*  |[ee 9,310.13 9.4420,13 9.67+0,13 I NS !
(12-16) weeks | 9.3720.14" 10634013 | 10.250.13" = 10.3:0.13 9.990,13 9.96x0.14 NS ¢
(16-20) weeks | 8.50£0.18° 10.07+0.15* | 9.47£0.15° - 9.360.15" 9.61x0,15° 9.07+0.17" ’
(8-20) weeks | B.9320.09° | 10.2030.08° | 9.8428.08" . 1| 9.69:0.08 $.70=0.08 | 9.57<0.08 NS i
Feed conversion ' |
(R-12) weeks | 2.910.1} ©2.8820.13 2.54+0.20 NS 3.02+0.11 | 2.65£0.11 2.670.11 NS |
(12-16) weeks | 3.6120.13F - 2.8620,13° 3.1020.13" . 3.0520.12 3.1920.13 3.3320.13 NS i
(16-20) weeks | 4.4920.2C" 3.19%0.19° 3.57+0.20° - 3.760.19 3.5320.20 | 3.9620,20 NS§ ;
(8-20) weeks | 3.90«0,16" . 3.07x0.16° 3.0820.16 - 3.37+0.16 3.38=0.16 13 2920.16 NS |
Mortality rate
11-6 weeks 42177 132201 [ 1.4£1.68 | NS | 1.4+1.01 1252136 P =190 | NS i
Economical efficiency !
1-6 weeks 13978 £ 4.557 | 4.378 [« |a368 {4415 (3,130 i- |

Means in the same row within each classification beaning different letters are significantly {(P<(,03) different
** P < (.0F and NS = not significanm
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Table 8. Productive performance (X+SE) of Japanese quaﬂ layers as affected by interaction between energy and protein levels

during the experimental periods.

™ Eperpy | r . ! |
| level, Kcal | 2800 1900 3000 ! i
ME/g - : . Sign %
Protein | | [Py | : | !
vty 1 B ] ®o o o ®n w L ow [ 0w | w Pow  om |
Body weight (g} 1
§ weeks CI9T.5£7.14 | 19952263 ] 199.9+4.16 197421097 § 196.6+6.105 | 196.729.58 198.345.44 1 190.9525.90 19624665 | NS
12 weeks  ; 195.6:2.06 ] 198.3+4.80 ! 207.5x2.33 204,248.22 191.343.635 | 194.122.89 203.9£6.07 | 200.4%4.79 1 205.6£2.42 | NS
16 weeks  2103x4.63 | 198.049.30 223.224.73 213.247.38 212.4%4.162 ‘216.813.97 2168580 | 216.8+3.51 ‘213.2*3.18 | NS |
| 20weeks ;18832643 | 188.1%6.99 | 201.86.2! 190.249.27 186.043.481 | 187.4%6.15 187.343.91 | 19254400 19542364 1 N3 |
Epg No.bird/day - . ' i
512 weeks | 0.77£0.01ab | 0.742001ab | 0.76£0.01a 0.8520.08b 0.85:0.01b | 0.8520.01a 10.75:0.01.. | 0.8320.01h [0.852001a ' *
12-16 weeks | 0.8120.02abc 1 0.8120.09ak 0.73£0.028 0.294£0.04ab 0.82:0.02ab [038:0.091&: 0.8520.01b  § 0.8420.08abed | 0.80%0.01ab AL
L 120 weeks | 0.7520.02abc : 0.77x0.02eb | 0.63=0.092 0.822:0.020 083+0.02ab | 0.83x0.02b | 0.78+0.026 | 0.81%0.02b i 0.7630,02abc ’ we !
| 8-20 weeks | 0.78£0.01abc | 0.7720.01ab | 0.7120.04a 0.85+0.01abc | 0834001ab | GBS:0.01abed | 0.80+0.06b | 0.8320.09abc | 08060030 | **
Egg weight (g)/ bird/day
8- 11 weeks | 11.56007ab | 11 4+0.07sh | 11650082 {11.740.07 [ 11.8+0.09ab [11.920.07abc 12040070 [ 11720078 | 11.82007abc | **
12-16 weeks | 11.8=0.08b ' 11.820.08ab ‘11.%0.09. 12.0£0.07abed | 12.120.06abcd | 12.6£0.08abc | 12,120.07¢ 112220074 I\z.ato_omc i
16-20 weeks | 12.0£0.09abc | 11.620.098b ‘ 12.220,12a 11,920,095 12.250.08ab | 12.520.00b 12240082 | 12,120.08sbed | 1224009 ! v
| 8-20 weeks ; 11.840.0d4abe | 13.740.04ab | 11.9+0.058 11.90.04abc | 12.120.04ebc ! 12.320.04b 12.120.04ab | 12.0+0.04a | 12.1%0.04ab | *=
| Egg mass {g)day
| 812 weeks ! §.6+0.23p £.5:0.23b 1'11.6+0.08a 950226 10050235 | 10.0£0.22ab 9.0+0.22a 19.720.22b 11002002 ;|
| 12~16 weeks | 9.620.230bc | 9.6£024ab | 11.920.09a 10720220 | 9.9x023abc  : 1h.3&0.24abc | 10.4%0.23b \ 10320226 | 9.9+0.23abc | v+ |
1 16-20 weeks : 8.8+0.28abc ‘ 8.9x0.27ab | 12.220.128 9.720.27ab 10,050,268 | 10:32027abed | 9.4=0.26b 9.720.25h fo.1x026abc | ** |
|'§-20 weeks : 9.)%0.14abc | 9.0x0.14sb | 11.920.058 10.120.54b 10.0£0.14b 1 10.520.14a 19.60.13abc | 9.9+0.13b 19,740, 1dabed | **
' Feed conversion i
| 812 weeks i 3.07x0.06 t 2.93x0.08 | 2.7520.20 3.19+0.06 \ 2512007 | 2954033 | 2,79=0.21 L 2,51%0.08 | 2.3220,03 Y NS |
1 12-16 weeks | 3.42+031 1 3.36x0.16 { 4.04£0.12 2.7540.20 32006 | 2.65%0.13 2982017 1 3.0220.09 | 3282023 | NS L
| 16-20 weeks  4.29x0.12 4.04£0,34 | 4.1420.34 3.3720.12 |3.15¢0,09 | 3.07+0.0% 3.62+0.07 3.39=0.24 | 3.6920.56 | NS
! 820 weeks : 4.0420.21 !3.68+0.09 { 3.96+0.28 2.9230.08 1 3.5020.21 | 2.7940.12 | 3.15:0.08 1205201 § 3132030 NS !
; Mortaliry rate |
!l-6weeks 0.0£0.000 1 6.3+2.854 1 4.123.07 | 0.00£0.00 | 0.00%0.00 | 4.2:3.10 i 4.223.31 ! 0.00£0.00 | 0.00£0.00 i NS |
| Fconomical efficiency l
_1-pweeks 4078 | 4109 13,748 | 4,641 14478 ] 4.552 14,386  4.658 | 4,090 | !

Means in the same row within each classification bearing different letters are sigmficantly (P<0.03) different.

** P < 0.01 and NS = not significant



Table 9. Digestibility coefficients, and nutritive vatues of layer Japanese quails during winter season.

Dietary {reatments Digestibility coefficients % Nutritive values (as fed)
Energy [
level, Protein . .
Real | level (%) DM cp EE CF NFE oM TDN (%) Keal ME /kg
ME./kg_
2800 728+0.294° | 84.4+£0.332  79.0520.87° |36.0+1.14 81.6+0.33° |[74.6%0.39a |71.30=0.43a |2994.5t18.182a
2900 72.3:0,307° | 84,040,410 77.2+0.66% |34.921.20 81.0:0.47" | 73.420.28" | 68.8020.51b | 2889.7£16.08b
3000 71.3£0.190° | 83.5+0.295 | 74.7£0.49° |35.7+0.99 82.9+029" | 72.7+0.09° |65.20%0.38¢ | 2742.5x10.81c
Signiﬁcance [ 1] NS ik NS L 1) ' ) (1] [ 1) *%
18 73.2+040° (84.1+0.19° {75.8+048" [37321.21° [82.54035° [75440.51® | 66.05:047b |2774.3£1501b
20 7134035  182.74042% 1749:073° 37.7:1.08° |81.62045% 172.7:x044° 688640312 | 2892.1x19.71a

22 71.9=0.27° | 84.9+037° | 78.7+0.90° 30.2+1.10° 81.420.46" | 72.640.34° |69.47£0.28a | 2917.8£20.13a
Significance ** " ** ** R - %k e

2800 18 73.7+0.28 84.6=0.25a ;79.4+1.29ab |36.2+0.9% 81.520.37 76.3£0.25 - | 66.14%0.4ab 2777.9+28.61ab
20 71.2+0.37 81.4+0.71ab { 77.9%131ab ;37.6£1.72 80.60.60 72,6+048 | 64 4620.6a 2707.3£26.52a
22 73.310.5Q 8§4.3+0.57a [ 756x1.51a |34.24198 81.70.58 T4.9+0.68 | 65.29£0.7a 1 2742.2+31.49a

2900 1% 73.7%0.21 84.620.6Tb | 76.4+1.10bc | 35.2+1.40 8212031 | 7512062 |68.85+041b |2891.8+20.81b
20 71.9+0.5] 83.0£0.50ab | 74.8+1.09abc | 35.9+1.81 81.520.49 73.120.55 69.05£0.55bc {2900.1225.70bc |
22 71.3+0.37 84.5+£0.37p | 78.5).41abc | 33.8+0.85 80.4+£0.35 1 72.1x047 168,46-*_—0,8]abc | 2875.2230.31abe ]

3000 [ 18 72.2+0.51 82.3+0.55b ! 79.7:1.82b |36.8+196 - |83.120.47 75.00.68 ‘ 71.4220.882 , 2999.6224 81a

20 70.8£0.22 83.0=0482 !756+1.44b [37.4%125 82.840.55 72.220.50 | 71.41x0.72a 12994.2427.5%a
! 22 70.9£0.19 85.1£0.54a -+ 80.3x]1.50a | 35.641.33 83.0+0.66 711037 | 75.2920.29ac | 2988.0223 50ac
| Significance NS * , ** NS NS NS ‘| £ , i
Means in the same column within each classification bearing different letters are significantly (P<0.05) different.

* P< (.05, ** P<0.01 and NS = not significant
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‘Fable 14. Egg quality (X'+8E) of Japanese quail layers as effected by energy level , protem level and their interaction during
the whole experimental period.
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Dietarv treatments \ Shell }

i onerey lf‘fﬁ:ﬁ) - Shape index hg;:‘l“(“;“m) Y°:‘;}:;gh‘ Yolkindex | thickness | Albumen% . Yolk% | Sheil% |
ME /kg | {mm) } |
800 [0.7850.010 14050.116 | 11.7%0.115 | 04BE0.033 | 0.2320.007 | 54020455 | 30620301 | 14.550.255 |
2900 | 0.80£0.009 | 4.96+0.112 | 11.6+0.112 | 0.4840.020 | 0.2320.005 | 55540410 | 30.320271 | 14.2¢0.266 .
3000 10.7920.012 {4.9920.105 | 11.620.107 |047£0.018 | 0.22+0.004 | 54760317 | 30940277 | 14420244 |

 Significance { NS NS NS . NS NS ! N§ ; NS : NS

: © 18 10.86x0011 [5.1420.114 ;11.820.116 |047:0022 |0.22+0.00] |552+0.447 |303:0296 |14.520.293

20 0790009 |4.95:0.103 |11.640.107 |04840.020 |0.2320.002 | 54720402 | 30620266 |14.6+0.260

! 22 07820007 |4.80£0.109 |11.6+0.111 |0.4820.021 |0.24:0.003 | 55250427 |30920.282 | 13920277

Significance | NS NS NS NS NS NS i NS NS
2800 18 | 081x0.014 [51620.227 |11.920.227 |0.48x0.044 |0.22+0.001 |55.320.890 |30.5+£0.588 | 14.240.576

20 10.79:0103 |4.65£0.170 |11.4£0.170 |0.48+0.033 |0.23£0.012 |55.120.665 |30.4+0.419 ' 14.420431
22 1076:0.017 [5.0320203 |11.840.202 |0.4920.040 |0.2550003 |54.4%0.795 | 30.820.525 |14.720,515
2900 18 0.79£0.015 |5.0450.204 |11.6+0204 |04820.029 |0.2320.004 |553%0.619 |29.820.393 |14.940.601
20 0.80£0.104 | 5.11+0.166 |11,740.166 |0.49+0.030 |0.23+0.008 |55320.703 ,30.3:0.418 | 14.4£0.394
2 0.8020.019 |4.72+0.182 | 11540182 |0.4740.035 |0.22+0.013 |S5.8+0.711 |30.9+0.470 | 13.320.461
3000 18 0.7820.012 |522+0.184 |11.820.184 |047£0.042 *| 0.2220.003 |54.9:0.618 | 30.620.428 | 14.4%0.467
20 0.80:0.016 |5.09+0.180 |115#0.181 |047£0.031 |0.2320.005 |53.720.710 | 31.2+0.503 | 15.120.449
22 0.79:0.011 |4.6550.178 |11.520.178 |0.47+0.017 |0.22%0.020 |55.420.680 | 30.9:0.454 | 13.620.552
Significance NS NS . NS | NS NS NS | NS NS

NS = not significant
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Interaction effects:

The interaction between
energy and protein levels indicated
that higher digestion coefficient of
CP (84.6%) was obtained with

birds fed on 18% CP level and .

2800 or 2900 Kcal ME/kg energy
level and that of ELE (80.3%) was
obtained in case of 22% CP level

and 3000 Kcai ME/kg, while the-

high CF and NFE digestion
coefficients were obtained in:case
of 20% CP level with the low
energy level and 18% CP level
with the high energy level,
respectively.

Nutritive values:

It is observed that TDN and
ME values were significantly
influenced (P<0.05) by the three
dietary energy and protein levels
examined (Table 9). The TDN and
ME values were decreased by
increasing the dietary energy level
(2800 to 3000 Kcal ME/kg) and
the vice versa in case of the dietary
protein level(18 to 22%).

Egg quality:

Data in Table 10 showed that
egg quality characteristics studied
(shape index, albumin height, yolk
height, yolk index, shell thickness,
albumin %, yolk %, and shell %)
were not significantly influenced

1067

by the tested levels of protein,
energy and their interactions.
Similar results were obtained in
Japanese quail by Murakami et al
(1993) who found that egg shell
percentage and egg shell thickness
were not affected by dietary
energy, protein levels or -their
interaction. Whereas, contradicting
results were reported by Shrivastay
et al (1994) who found that egg
quality characteristics in quail

(albumin index, shell percentage

and shell thickness) were
influenced by the tested levels of
protein and energy.

In conclusion, a dietary level
of 2900 Kcal ME/kg with 22% CP
is recommended for the feeding of
growing Japanese quail from 1 to 6
weeks of age while the dietary
level of 2900 Kcal ME/kg with
18% CP is recommended for the
feeding of layer Japanese quail
from 8 to 20 weeks of age during
winter season under Egyptian
environmental conditions.
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