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SUMMARY

Two experiments were conducted 1o study the effect of substituting soybean meal
(SBM) by nigella sativa oil seed meal (NSOM) at different levels on growing arig
laying Japanese quail performance. Each experiment included 6 tredtment groups.
Six experimental diets were formulaed contained 0, 3,6, 9. 12 and 5% NSOM in
which replaced SBM at levels of 0.00, 8.82, 17.65, 2647 3529 and 44.12% in
wrowing period (Exp d) and 0.00, 12.00, 24,00, -36.00, 48.00 and 60% in laving
period (Exp.2). During the growing (1-6 weeks of age) and laving (8-26 weeks of
age). diets were isocaloric and Jisonitregenous. The laying period was divided into
three production phases.

Results showed that feeding graded levels of NSOM instead of SBM up to.
44.12% (15% NSOM in the diet) did not cause any detrimental effects on live body
weight, body wight gain, feed infak and feed conversion .Statistical analysis did not
show any significant differences in giblets percentagé,-However,. dressine and
carcass percentages were significantly (P < 0.05) affected by NSOM diets. Quazf_
chicks fed on diet containing 8.82% NSOM instead of SBM shawed ngmfu:ur (P <
0.01)  increased in digestion coefficients of DM, OM, CP, CF and NFE compared to
the other treatment groups. Economical Efficiency during the growing period
mereased by feeding diets containing 8.82, 17.65, 26.47, 35.29 and 44.12 NSOM
[dnstead of SBM. respeciively when compared with those fed the control diet (0.00%
NSOM),

No significant difference was ebserved in egg mass anmong the experimental
groups and control group during the first two phasés oregg production. While, a
significant decrease (P < 0.05) was recorded for eggmass during the last one (16-20
weeks). Fertility and hatchability were insignificantly increased by feeding hens on
diets containing NSOM during all the production periods. Albumin wes significantly
(P < 0.05) increased while m!k Yo decreased (P < 0.01) in eggs from hens fed on
NSOM instead of SBM from 12 10 60% . Eeonomical Efficiency inereased with
increasing NSOM substitution for SBM up 1o 60.00% when compered with confrol,

From the nuttitional and economical point - substituting NSOM up to 44.12
(15.00% NSOM of the growing diet) and 60.00% (15.00% NSOM. of the laving diet)
\,fme.fp(mcsc) quail diets had no adverse éffect on growth and laying performance.
However, further investigations should be done 1o 1est complete .\;.sb.sr;r‘mff(m._qj"SBM
inlaving Japanese guail diet.
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INTRODUCTION

Feed represents the majer cost ol poalts production and aceounts sthout 730

u
iotal - producton cost. With imcreasing teeding cost ol pouluy, nuiriaonsts are [oreed
o look at agricultural by-products of Tess cost than the conventional Teedstatts, The
waste residues ol fruits and vegetables after processing could be used as sources ol
prowinn and enerey o leedime ommals and poultry. Recently. the application ol non-
conventional feedingsudTs in pouls narigon o developing conntries has received
consideralle attention,

Nigella sativa seed has been wsed as o natural remedy Koo wide vancty off
inesses for ever 2000 vears. Tlowever, the residues alter ofl extractin is a good
prowin spuree Tor use m poultry dieks, when adequately supplemented.

Nigella satva oil seed meal (INSOM ) contains mast ol the essential aming acids
at adequate amounts Tor the substitution of soybean meal 1 practical diets tkhalifal,
1995) The author did net found significant ellect of NSOM on lve welght gain and
feed intake in brod

erchicks when used as a protein source for partial replacement of
spvbean meal. Zewell (1996) reported that NSOM can be used suceesslully as o
protein replacement of soyhean meal w
However higher levels of NSOM depressed body swerght and teed conversion ratio.
This study was conducted to v estigat of the elfeets ol replacing varving fevels

of NSOM for sovbean meal in growerand laver Japanese quail diets,

MATERIALS AND METHODS

cvels oup oS ol Japanese quall diets.

The expermmental work was corricd out at Pouluny Rescarch Fanu, Poulun
Department, Facully of Agriculiure, Zagaziz Universiin, Zagisag, Luspl

Experiment 1:
Growing period (1-6 weeks of uge):
A total number of

destributed mto six veatment groups ol 45 chicks, cach wroup included 3 replicates off

U unsexed one week old guail chicks were randomly

S ochieks cach, Chicks of all experimental groups had nearly the same initial average
wetuht,

Nigella savva oil seed meal (NSOM) was incorporated in the diets with sis
tovels (000 300 6.0 90, 12,0 and  15.0%) which represents a replacement rates of

L0 SN2 1705, 2647, 3529 and 440 1 2%, of soy hean meal (SBM Y in the hasal diet.
e sueh dicts, in NSOM conributing 0,00, 3,99, 799, 1198, 16.06 and 20.08%, of
dictary crude protein m erowing periad,

The experimental dicts were formudated based on the NRC (1994 requirements
for quail and were almost isocalorie and isonitrogenos a5 shown i Table 1. Chicks
were vrown i brooders bultries with ratsed wire Hoors and exposed 1o 24 hours ol a

constaal light. Feed and water were supplied ad-fihirnr throughout the experimental
period. _

Individual body weight was recorded at one, three and six woeeks of age, teed
consumption and viability rate were recorded  during the perivds 1-3 1, 3-6and 1-6
weeks ol aoe. .
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Table 1. Compeosition and calculated analyses of growing diets fed to Japanese
quails (Expt.l)

NSOM substitution % for SBM

el 0.00 % 882 1765 2647 3529 4402
(Control) e o %o Yo T
Ingredients (%)
Yellow com 56.71 55.20 33.65 51,74 49.91 48.35
Soybean meal (44%:) 34.00 31.00 28.00 25.00 22.00 19.00
Nigella sativa meal 0.00 300 6.00 9.00 12.00 15.00
(32.81%) ' . ' ' o
Corn gluten meal (609%:) 6,30 700 7.55 £.00 8.45 .90
Bone imeal %35 235 225 221 2,149 2.20
Wheat bran 0.00 1.00 2,10 3.60 5.400 6.10
Vit & Min. Premix ' 0.25 0.25 0.25 0.25 0.25 0.25
NuCl (.20 0.20 0.20 (.20 (.20 0.20
DI-Methionine 0.06 0.0 (.00 (.00 (.00 0.00
L-Lysine Hel 0.13 (.00 0.00 (.00 0.00 0.00
Total 100.00 100.00 100.00 100,00 100.00 100.00
Calculated analyses ¥
Crude protein 9% 24.05 24.05 24.02 24.03 24.03 24.0
ME {keal f kg) 2001 2905 2910 2906 2903 2905
Crude fiber % 3.81 4.10 4.4] 475 5.07 .37
Calcium % (.81 (.51 0.78 0.77 078 0.77
Avail. Phosphorus % 0.45 (.46 0.45 0.45 0.46 046
Lysine % 1.33 | [.30 1.35 1.40 1.45
Methionine + Cystine e (.90 1.03 1.31 1.54 1.76 1.99
Costf Kg diet PT, 116,88 1171 10915 106.38 103.61 100,86

{Local prices of 2003) 5

U Grower Vil & Min, Premix : Each 2.5 kg consists of Vit A 12000.000 1U, Vit D3
2000.000 1U, Vi, E 10 g, Vit. K32 g, Vit. BI 1000 mg, Vit. B2 4 g, Vit. B6 1.5 g, Vit. B12 10
mg, Pantothenic acid [0 g, Niacin 20 g, Felic acid 1000 mg, Biotin 50 mg, Cholin chloride
500g, Fe. 30 g, Mn. 40 g, Cu. 3 g, 1 300 mg, Co. 200 mg, Se. 100 mg. and Zn.45g.

2 Caleuluted according to NRC (1994),

' Based upon each unit weight (Kg) of yellow corn, soybean meal, Nigella sativa meal, eorn
gluten  meal, Bone meal, wheat bran, Vit. & Min. Premix, NaCl, DI-Methionine, and L-Lysine
Hel  equals to 73.00 175.0, 70.0, 180.0, 25.0, 40,0, 300.0, 10.0, 16000 and 1400.0 PT,

respectively..

At 6 weeks of age, three males from cach treatment were randomly chosen
having an average body welght around the (reatment mean, deprived from feed
overnight, weighed then slaughtered and after complete bleeding, [eather was
removed. The carcass traits studied were, giblets (liver, gizzard, and heart), carcass
and dressed weights (dressed weight = carcass weight + giblets) / 100g pre-slaughter
weight,

At the end of the experiment, four males from each treatment were used to
determine the digestion coefficients ol nutrients and to calculate the nutritive values
of the experimental diets. Also, an indirect digestion trial was carried oul Lo evaluate
the digestibility coclflicients and feeding values of NSOM. Birds were housed in
individual metabolism cages and fed the experimental diets for a period of three days
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to allow the birds to become adjusted to cages. Then, the excreta was quantitavely
collected for a 5 day period during which feed intake was also daily recorded.

Chemical analysis of NSOM, experimental diets and excreta were carried out
according to the official methods of analysis (A.O.A.C, 1990). Faccal nitrogen was
determined according to the method outlined by Jakobsen er al, (1960), while the
urinary organic matter fraction was caleulated according to Abou-Raya and Galal
(1971). Nutritive value was caleulated as metabolizable energy (ME). Metabolizable
energy was calculated as 4.2 Keal / ¢ TDN as suggested by Titus (1961).

Experiment 2
Laying period (8-20 weeks of age):

A total number of 96 hens and 48 cocks of Japanese quails of 8 weeks of age
with nearly equal body weight and average egg production were randomly divided
into 6 treatment groups (16 hens and 8 cocks in cach group). Each group of birds was
sub-divided into 8 replicates, each of 2 females and one male. Each replicate was
housed in one cage. NSOM was incorporated in the diets with six levels (O OO 3.00,
6.00, 9.00, 12.00 and 15.00%) which represents a replacement rats of 0 12.00,
24.00, 36.00, 48.00 and 60.00% of SBM. In such diets, NSOM Lonmbul]ngt).()(},

479, 9.60. 14.36, 19.20 and 23.94 of dietary crude protein in laying period. The
experimental diets were nearly isocaloric and isonitrogenous and covered the
requirements of quail chicks at the laying period as recommended by NRC (1994).

Birds were fed ad-tibitum and the fresh water was available all the time during
the experimental period. Artificial light source was used, giving a total of 16 hours of
light per day.

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 laver curve. For each replicate, egg number and egg weight were
recorded daily and feed intake was calculated weekly. Egg mass was calculated by
multiplying egg number by average egg weight. Feed conversion raiio(g_ feed/ g
eep) was caleulated after subtracting the male consumption (one third) from the total
amount of the feed consumed, At the first and the third week of each premmn"il
period, about 80 eges from each wreatment were collected and mcubated. After
hatching, chicks were counted and non-hatched eggs were broken to determine the
percentages of fertility and hatchability. The hatchability was expressed as chicks
hatched from fertile eggs. '

Ege quality measurements (albumen%, volk%, shell%, egg shape index%, 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 randomly
taken [rom each replicate, being 96 eges/ireatment.

The economical efficiency (EEf) was caleulated [rom the input and output
analysis based on the differences in both growth rate (Exp.l) oregg production
(Exp.2) and feeding cost { Heady and Jensen, 1954).

Data of Exp. 1 and Exp. 2 were statisticaly analyzed using analysis of variance
according to Snedecor and Cochran (1982), while the significant mean differenc
were determined by Duncan’s Multiple Range Test (Duncan, 1955}, The stalislica[l}f
maodel used was: Xip= U+ B+ Ey
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Whe:‘c ¢ Xy = any observation, W = the overall mean, B, = effect of dietary treatment
(I=1,2, and6)and L, = random error.

Table 2. Composition and calculated analyses of laying diets fed to Japanese
_quails (Expt.2)

NSOM substitution % for SBM

Tierms 0.00% 12 24 36 48 60
- K (Control) % % % % 9o
ingredients (%)
Yellow corn 60.05 59.79 59.95 59.73 59.10 58.41
Soybean meal (44%) 25.00 22.00 19.00 16.00 [3.00 10,00
sl servame! 0.00 300 600 9.00 200 54
{'%2 816 J
Corn glulen meal (60%) 570 6.30 0.90 7.70 8.30 9,00
Bone meal 3.30 3,30 320 3.20 3.20 3.9
Limestone 3.80 380 3.90 3.90 105 3.95
Vit & Min, Premix " (25 (1.25 .23 .25 (.25 0.25
NaCl .20 (.20 .20 (.20 0.20r 0.20
Dl-Methionine 0.05 O 00 0.00 (.00 0.00 (L0O0
L-Lysine Hel 0.15 116 0.10 0.02 (100 0.00
Cotlon oil seed [.50 1.2( 0.50 0.00 (.00 0.00
Total 100.00 100.00 100.00 100.00 100.00 100,00
Calculated analyses
Crude protein % 20.03 20.02 20.00 20,05 20.00 20.04
ME {keal [ kg) 2022 2931 2018 2916 2939 2965
Crude fiber % 3.22 3,43 3.63 3.86 4.07 4.27
Caleium % 2.51 251 252 252 2.54 2.53
Avatl. Phosphorus % 0.55 0.55 0.55 0.55 0.55 0.55
Lysine % 1.0% .14 1.13 1.100 1.13 1.18
Methionine + Cysline % 077 (.95 118 1.42 |.65 1.88
i et | T 10420 9798 946l 9209 8970

{l e al pmu {l[ 7( 0"5)

phu,u GiR \’!l. A. [2.00 \'lru \m E. H 00 Km_ Vil D3 4.00 M[u, Vit B I,OUg, Val. BZ
8.00g. Pantothenic acid 10.87g, Nicotinic acid 30.00g, Vit. B6 2.00g, Vit. BIZ 10.00 mg, Folic
acid 1.00g, Bietin 150.00 mg, Copper 5.00g, Iron 15.00g, Manganese 70.00g, Todine (.50g,
Selenium (0 15g, Zine 601002, and Antioxidunt 10.00g.

 Caleulated according to NRC (1994),

1 Based upon  cach unit weight {Kgi of vellow com, soybean meal, Nigella sativa meal, corn
aluten meal, Bone meal, Limestone, Vit, & Min. Premix, NaCl, DI-Methionine, L-Lysine Hel
and cotton 01l seed equals to 73.0, 175.0, 70,0, 180.0, 25.0, 20,0, 300.0, 10.0, 1600.0, 1400.0
and 300.0 PT, respectively..

RESULTS AND DISCUSSION

Chemical composition, digestion coefﬁ'cienn‘ and nutritive vatue of NSOM:

The chemical composition of NSOM was 90.67, 93.69, 32.16, 16,76, 15.60 and
29.17% for DM, OM, CP, EE. CIF and NFE respectively and the corresponding
digeston coefficient values were 71.70, 74.36, §3.33, 69,38, 16.23 and 45.03%. 1t is
worthy noting that NSOM  has a considerable amounts of CP and EI but it showed
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lower value of NFE and ash preentage (6.31%). The higher value of EE is mainly due
to the incomplete extraction of oil from seeds during processing of meal. These
results are in good agreement with those obtained by Khalifa (1995), Zewell (1996)
and El-Ghamry er al. (1997) who noticed that black cumin meal has considerable
amounts of CP and EE. The value recorded for prorcin was more and EE was less
than those obtained by Salah (1997) These lluctuations in nutrient content of NSOM
ammong different studies might be due to the seasonal factors, soil conditions, age of
harvesting, locatin, environmental factors and method of oil extraction.

Digestibility coefficients of nutrients in NSOM are in agreement with those
reported by Abd El-Maksoud (2001). The feeding value of NSOM in the present
study was 2405 Kcal ME / Kg. Metabolizable energy (ME) is lower than that
obtained by Khalifah (1995) and Zeweil (1996). It was 3005 Keal ME / Kg. (Zewell,
1995) in Japanese quail and 3185 Kcal ME / Kg. {Khalifa, 1999) in broiler chicks.
Energy contents in NSOM is widely variable between authers, perhaps due to the
different extation methods of oil from Nigella sativa seeds.

Experiment I. Growing period:
Growth performance:

The results of growth performance of growing Japanese quails fed diets
containing different levels of NSOM compared to the control diet are presented in
Table 3.

The data indicated that replacing SBM by NSOM up to 44.12% (15% NSOM in
the diet) did not produce any significant (P < 0.05) growth depression in body weight
gain during the experimental periods (3-6 and 1-6 weeks of age) when compared with
control diet (0,00 NSOM). The present results revealed also thal quail fed diet
containing 26.47% NSOM (9% in the diet) surpassed all treatments and gave the
heaviest live body weight at 6 weeks of age and body weight gain during all the
experimental periods. On the other hand, chicks fed NSOM to substitute 44.12%
{15% NSOM in the diet) resulted in significantly (P < 0.05) lower body weight and in
significantly body weight gain values at the same periods (Table 3).

Data in Table 3 showed that replacing SBM by NSOM up todd.12% (15%
NSOM in the diet) in quail diets did not significantly affect feed intake during 3-6
and 1-6 weeks of age. While it was significantly decreased when quails were fed diet
containing NSOM replaced of 44,12% SBM (15% NSOM in the diet) during 1-3
weeks of age compared to the control birds. '

The average values of feed conversion ratio are given in Table 3. The superior
values of feed conversion were recorded at the first period of age (1-3 weeks ol age)
where the chicks are more efficient in utilizing feed nutrients to build up body tissues
and growth. Feed conversion ratio improved significantly (P < 0.05) at -3 weeks of
age in chicks fed diet containing NSOM replaced SBM compared to the control
(Table 3).

There were insignificant differences in feed conversion among treatments during
3-6 and 1-6 weeks of age. However, feeding chicks on 44.12% NSOM (15% NSOM
in the diet) recorded insignificantly the worse feed conversion compared with control
during the whole experimental period (-6 weeks of age).
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The results of growth perform ance are in agreement with those obtained by
Zeweil (1996) who reported that the performance of growing Japanese quails fed diet
containing 15 or 30% NSOM instead of SBM protein were statistically (P < 0.01}
improved compared to the control. While quail given diets containing NSOM at 45%
instead of SBM protein was not different from that of the control chicks fed the SBM
diet, except for feed conversion ratio, which was deteriorated. He added also that
feed consumption, body weight gain and feed conversion ratio were depressed with
increased replacement of SBM protein with NSOM protein at 60 or 75%. Similarly,
Khalifah (1995) showed that when SBM was replaced with NSOM protein up to
50%, body weight gain of broiler chicks showed insignificant differences among
various dietary treatments. Abou-Egla er al. (2001) indicated that the presence of low
levels of NSOM caused a positive associative effect which acted in improving the
performance of quail fed NSOM to replace 5 or 10% of SBM protein,

The present results indicated that when NSOM replaced SBM up to 44.12% (15%
NSOM in the diet), it did not cause harmful effect on all parameters under study. This
means that NSOM caused a positive associative effect, which acted in improving the
performance of quail fed NSOM up to 15% or the diet. This improvement may be
altributed to beneficial effect exerted by NSOM composition, It was reported that
Nigella sativa may control and buffer the condition of the stomach and intestine
(Nouroy, 1954). Also the improvement in body weight and feed conversion ratio may
be due to the presence of a mixture of unsaturated fatty acids including linoleic and
linolenic which have been postulated to be essential for growth (Murray ef ul., 1993}
In this regard, Babayan et al. (1978) stated that Nigella sativa L.oil seed contains
linoleic and linolenic acids.

The average values of viability of quail chicks during the different growing
periods as effected by NSOM replaced SBM are presented in Table 3. The viability
of the experimental groups were 100% during the starter period and ranged from,
05.56 100.00% during the finisher and the whole experimental period. This values
are within the range of viability during growth period. The improvement of the
viability may be due notonly to the increased level of active material (Nigellone) in
diets, which has a protective action against diseases (Mahfouz and El-Dakhakhny,
1960) but also to the reduction of mold growth which inhibit the formation of
aflatoxins (Ghazalah er al., 1996).

These results are in agreement with those obtained by Abou-Egla et al. (2001)
who found that mortality tended to be lower in Japanese quail chicks fed diets
containing NSOM instead of 109 SBM.

Economical effeciency (EEf.):

The economical efficiency of the different experimental diets containing NSOM
up to 44.12% (15% NSOM in the diet) were higher than that of the control diet. It is
worthy noting that these were a benefit from substituting NSOM for SBM up o
44.12%.

Economical Efficiency during the whole experimental period increased by
3432, 53.79. 54.12, 47.58 and 31.35% for NSOM diets containing 8.82, 17.63,
26.47. 35.29 and 44.12 NSOM instead of SBM, respectively compared with those fed
the control diet (0.00% NSOM).
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Carcass traits:

The average values of some carcass traits as percentage of the pre-slaughter
weight of Japanese quail chicks as affected by NSOM levels replaced SBM are
presented in Table 4.

Table 4. Some carcass traits, g/100g pre slaughter weight,+ SE, as affected by
dictary NSOM level at 6 weeks of age. (Exp. 1)

ltem Pre-slaughter  Dressing Carcass Giblets
wt. (g) % % [y

NSOM substitution % for diets

0.00 % 155.27+3.83" 77.6401.38"  71.9240.82°  5.72+0.56
$.82 % 161.3241,51° 78.78+1.38"  73.1142.63  5.67+1.40
17.65 % 162.30+3.59" 77.7520.24%  7230%1.33" 5454129
26.47 % 162.40+4.70" 77.84+0.49" 71554076  6.20+0.94
35.29 % 158.23+4 48" 77.210.77°  71.2740.52°  5.94+0.24
44,12 % 143,1547.31° 75.74£3.23°  69.06+3.27°  6.69+0.67

_Significance e NS

Means in the same column within each parameter bearing different leters wre significantly
(P<0.05) different.
P <0.05, %% P2 (0.0] and NS = Not significant

The results revealed no significant differences in giblet percentages. However,
dressing and carcass percentages were significantly (P< 0.05) affected by NSOM
replaced SBM in  the diets. Quail chicks fed diet contained 8.82% NSOM instead of
SBM (6% NSOM in the diet) gave significantly (P< 0.05) higher dressing and
carcass  percentages than the other groups or the control, except the carcass
percentage ol quails fed 17.65 and 26.47% NSOM replaced SBM in which the
diffeences were not significant. While chicks fed diet contained 44.12% NSOM
mstead of SBM (15% NSOM in the diet) resulted in significantly (P<0.05) lower
dressing and carcass percentages than the other groups or the control. The variation
in carcass percentages among different treatments may be due (o the significant effect
of treatments of pre-slaughter weight. Also, dressing percentages were different
among the experimental treatments, which could be attributed to the significant effect
of treatments on both pre-slaughter weight and carcass weight,

These results agreed with those obtained by Abou-Egla ez a/. (2001) who found
that the low level of substitution (5%) of SBM by NSOM caused in significant
increases in pre-slaughter weight and carcass weight. However the carcass weight of
quail fed 10 or 20% NSOM instead of SBM and those fed SBM diet (control) were
not significantly differ. They also showed significant differences (P <0.01) in carcass
weight and dressing percentages of quail fed 40% NSOM instead of SBM compared
with the other experimental groups.

Khalifa (1995} working in broiler chicks reported that carcass and organs
percentages were not significantly affected by replacing soybean meal with NSOM
up to 50% in broiler diets.

Digestibility coefficients:

The average values of digestibility coefficients of the different nutrients and

feeding values of the experimental diets are presented in Table 5.
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Results obtained showed that the digestibility coefficients of OM, DM, CP, CF,
and NFE were significantly (P <0.01} affected by NSOM in guail diets.

There were no significant differences in digestbility values of EE among the
different experimental diets. On the other hand, quail chicks fed diet containing
8.82% NSOM replaced SBM increased significant (P<0.01) increase in digestion
coefficient values of DM, OM, CP, CF and NFE compared either other treatment
groups or control. However, increasing the dietary NSOM more than 17.65% instead
of SBM decreased digestion coefficients of the nutrients (Table 5). The diet
contained 35,29 and 44.129% NSOM instead of SBM recorded the Jowest values of
nutrients  digestion coeficint values than those of other experimental diets. The
positive response in protein digestibility with low level of NSOM in diets may be due
o some compounds present in NSOM. The reduction in CP digestibility with
increasing the level of NSOM in diets may be attributed to the presence of anti-
microbial and anti-fungal agents such as Nigellone, thymogiunone  and
thymohydroquinone (Rathee ef al., 1982 and Hanafy and hatem, 1991 ). Sinularly,
Abou-Egla et al., (2001) indicated that quail fed diet containing NSOM instead of 5%
SBM digested crude protein more efficiency (P < 0.01) than the control group,
however, it decreased significantly (P <0.01) in the group fed NSOM instead of 40%
SBM. Zeweil (1996) found that the digestion coefficients of OM and EE decreased at
the highest level of NSOM in the diet of Japanese quail.

Regarding the nutritive values. it is clear that TDN and ME values were decreased
insignificantly by increasing NSOM more than 26.47% NSOM instead of SBM (9%
NSOM in the dict). These results are in agreement with those obtained by Zeweil
(1996) who found that metabolizable energy was not affected significantly by
different NSOM treatments in Japanese quail. The reduction in TDN% may be
attributed to the decrease in the digestibility of CP and NFE.

Experiment 2. Laying period:
Productive performance:

Data in Table 6 show that egg number was not significantly affected by NSOM
percentages during 8-12, 12-16 and 8-20 weeks of age and it was significantly
influenced during 16-20 wecks of age. Egg number al 16-20 weeks of age
significantly (P < 0.05) decreased by 5.00, 3.33 and 5.00% in hens fed the diets
contained 36.00, 4800 and 60.00% NSOM substituted for SBM, respectively
compared with those fed the control diet. s 2

Insignificant differences in egg weight during 8-12 and 16-20 weeks of age and
significant effect during the other periods among hens fed NSOM diets were detected
compared with those fed the control diet. Egg weight at 12-16 weeks of age
significantly decreased by 2.16 and 2.99% in hens fed diets contained 48.00 and 60%
NSOM instead of SBM., respectively compared with those fed the control diet (0.00%
NSOM). The corresponding values during the whole experimental period (8-20
weeks of age) were 1.27 and 2.46%, respectively.

No significant difference was observed in egg mass among, the experimental
groups and control during the first two phases. While a significant decrease (P< 0.05)
was recorded for egg mass during the last one (16-20 weeks).
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Zeweil (1996) found that productive performance (egg number, ege weight, egg
mass and feed conversion) was not different between control Japanese quail hens fed
SBM diet and hens fed Nigella sativa meal at 15.00, 22.50, 30.00 or 37.50% of
dietary crude protein. No significant effects were observed by El-Ghamry et al.
(1997) on egg production, egg mass and feed conversion among Bovan brown layer
hens fed SBM diet and hens fed NSOM at levels up to 75.00% (up to 46% of the
diet), ;

It is worthy noting that viability percentage was 100% during the whole
experimental period. Similar results were reported by Zeweil (1996).

Economical efficiency (EEf.):

The economical efficiency values of substituting NSOM for SBM are presented
in Table 6. There was a benefit at different levels of substitution. The economical
efficiency values of the groups fed 0.00, 12.00, 24.00, 36.00, 48.00 and 60.00%
NSOM instead of SBM were 0.753, 0.824, 0.901, 0873, 0.943 and 1.004,
respectively. It is clear that EEf, increased with increasing NSOM substitution for
SBM up to 60.00% compared with the control.

Reproductive performaice:

The effect of the experimental diets on fertility and hatchability of Japanese quail
eggs as influenced by levels of NSOM are presented in Table 7. Quail hens fed
NSOM showed no  significant difference among the fertility and hatchability values
compared o the control during all the expeiimental periods except at 12-16 weeks of
age in which a significantincrease (P < 0.05) was recorded for the fertility percentage
at all the levels of NSOM substitution compared with the control, At 12-16 weeks of
age, fertility percentage significantly increased by 1,01, 1.76, 2.70, 1.48 and 4.02% in
hens fed diets contained NSOM at levels of 12,00, 24.00. 36.00, 48.00 and 60.00%
substitute for SBM compared with control (0.00 % NSOM).

Fertility and hatchability were ingignificantly (P< 0.05) increased by feeding hens
on diets containing NSOM  during all the experimental periods. This may be due to
the presence of high level of falty acids such as linoleic, oleic and lenolenic acids
(Murray et al, 1993). The amounts of these essential fatty acids in yolk are
ultimately related to the intake from the diet, and dietary deficiencies of linoleic acid
are associated with a reduction in egg output and lipid content.of the yolk with an
increase in early embryo mortality. In severe deliciency, linoleic and arachidonic
fatty- acids, could not be detected in the volk and hatchability was reduced to zero
(Pearson, 1989}, as volk lipid 1s the main source of energy for the developing of
embryaq and acgounting for between 84 and 98% of the material oxide.

Egg quality:

Egg quality characteristics as overall - means of different weeks of the
experimental periods are presented in Table 8. . !

The results showed that albumin and yolk percentages were significantly (P< 0.05
or P <0.01)affected by NSOM level in.quail hen dies. Albumin was significantly (P
< 0.05) increased while yolk % decreased (P < 0.01) in eges of hens fed NSOM
instead of SBM from 12 to 60%,
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No significant differences were observed in average shell %, egg shape index o,
yolk index % and shell thickness {mm) at the different levels of NSOM substitution
with SBM compared with the control. The previous results are partially in agreement
with those obtained by Zeweil (1996) who reported that egg yolk %, albumin e,
shell %, volk index % and shell thickness were not different in control Japanese
quails hens fed the soybean meal compared to those fed NSOM at levels up to 75%
of dietary SBM. Similar results obtained also by El-Ghamry er al. (1997).

From the nutritional and economical point substituting NSOM up to 44.12
(15.00% NSOM of the diet) and 60.00% (15.00% NSOM) of the diet in growing and
laying Japanese quail diets had no adverse effect on their growth and laying
performance. However, further investigations should be done to fest complete
substitution of SBM in laying Japanese quail.
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