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SUMMARY

Two experiments were conducted to study the effect of substituting soybean meal
(SBM) by nigella sativa oil seed meal (NSOM) at different levels on growing and
laying Japuanese quail performance. Each experiment included 6 tredntent gioups.
Six experimental diets were formulated contained 0, 3,6, 9, 12 and 15% NSOM in
which replaced SBM ar levels of 0.00, 8§82, 17.05, 2647, 35.29, and 44.12% in
growing period (Exp.l) and 0.00, 12.00, 24.00,.36.00, 48.00 and 60% ii laying
period (Exp.2). During the growing {(1-6 weeks of age) and laving (8-28 weeks of
age), diets were isocaloric and isonitregenous. The laving period was divided into
three production phases.

Results showed that feeding graded levels of NSOM instead of SBM up Ao
44.12% (15% NSOM" in the diet) did not cause any detrimental effects on live body
weight, bodv wight gain, feed intak and feed conversion Statistical analysis did not
show any significant differences in gibléts percentage.-However,. dressing angd
carcass percentages were significantly (P < 0.05) affected by NSOM diets. Quazl
chicks fed on diet containing 8.82% NSOM insread of SBM showed srgmf'r,ant (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
increased by feeding  dieis conraining 8.82. 17.65 26,47, 3529 and 44.12 NSOM
nstead of SBM, respectively when compared with those fed the control diet (0.00%
NSOM ).

No significant difference was observed in egg mass among the experimental
groups and control group during the first nvo phasés or ege production. While, a
significant decrease (P < 0.05) was recorded for egg mass durr’ﬁg the last one (16-20
weeks). Fertility and hatchability were insignificanily increased by feeding hens on
diety containing NSOM during all the production periods. Albumin was significantly
(P < 0.05) increased while yolk % decreased (P < 0.01) in eggs from hens fed on
NSOM instead of SBM from [2 ro 60% . Econonitical Efficiency increased with
increasing NSOM substitution for SBM up 1o 60.00% when compared with control.

From the nutritional and economical poinr - substituting NSOM  up to 44.12
{15.00% NSOM of the growing diet) and 60.00% (15.00% NSOM of the laving diet)
fordapaiiese quail diets had no adverse effect on growth and laying performance.
However, further investigations should be done fo test complete substitution of SBM
in laying Japanese guail diet.
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INTRODUCTION

beed represents the mazor cost of pouliry production and accounts about 7537, ot
total prodoction cost. With increasing teeding cost ol poultry, nuiritionists are Loreed
e leok at acricultural by -products of less cost than the comventional Teedstut?s. The
waste residues ol fruits and vegetubles atter processing could be wsed as sourees of
protein and energy in leeding animals and poultsy. Recenthy . the apphication of non-
consentienal feedingstutis i poultry nutrition in developing countries has received
coustderable atiention,

Nigella sutiva seed has been used oy w natural remedy for aowide vanety of
Hinesses for ever 2000 years. However, the residues ajter oil exvactin s a goed
protein souree for use i poultey diets, when adeguately supplemented.

Nigella sativa ol seed meal INSON contains most o the essental amino acids
at adeguate amounts for the substitution of sovbean meal in practical dicts (khalifah,
1Ows). The author did not found sigmificant eftect o NSONM on Tive weight cain and
feed intake i broiler chicks when used as a protem source for partial replacement of
soybean meal. Zeweil (19400 reported that NSOM can be wsed suceesstully as g
protein replacentent of soybean meal at lesels up o 40% of Japanese quail dicts,
However higher levels of NSOM depressed body weight and feed conversion rato,

This study was conducted o investigat ot the elfeets of replacing varving levels
O NSOM for sovbean meal in grower and Laver Japanese quail divts,

MATERIALS AND METHODS

The experimental work was carned out at Poultrs Researely Farme Poalin
Pepariment. Faculty ot Agricoliure. Zogazig University . Zagazig, Lovpl

Experiment 1:
Growing period (1-6 weeks of age):

A total number of 270 unsexed one week old gual chicks were randomly
destributed into six treatiment groups of 45 ehicks, cach group meluded 3 replicates ol
15 chicks cach. Chicks of all experunental groups had nearly the same mnal aserage
weight

Nigetla sativa ot seed meal INSOAMD was incorporated in the diets with sy
feveds (0000 300 6.00 900 120 and 15.0%3 which represents o replacement rates ol
0.00, 8821765, 26,47, 3529 and 341270 of sovbean meal (SBMY v the basal diet.
n such dicts, i NSOM contributing {100, 399,799, 1195 16,06 and 20.09%, ot
dictary crude protein in growing period.

The ,experimental diets were Formulated based on the NRC (1994 requirements
for quail and were almost isocalorie and isonitrogenous as showitin Table 1. Chicks
were grown i brooders batiries with rursed wire Hoors and exposed to 24 houars ol
constant light. Feed and water were supphied ao-fihiznrthreughout the experimental
period, )

Individual body weight wis recorded at, one, three and sixoweeks ol age. Teed
consumption and viagbility rate were recorded  durmg the pertods 1-3 0 3-6 and 1-6
weeks ofage.
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Table 1. Composition and calculated analyses of growing diets fed to Japanese
quails (Expt.1)

NSOM substitution % for SBM

Ttems 0.00 % 882 1765 2647 3529 4412
(Control) % To % % T
Ingredients (%)
Ycllow corn 36.71 55.20 53.65 51.74 4991 48.35
Soybean meal (44%) 34.00 31.00 28.00 25.00 22.00 16.00
Nigella sativa meal 12.00
(32.81%) 0.00 3.00 6.00 9.00 15.60
Corn gluten meat (60%) 6.30 7.00 7.55 8.00 8.45 8.90
Bone meal 2.35 2.35 2.25 2.21 2.19 2.20
Wheat bran 0.00 1.00 2.10 3.60 5.00 6.10
Vit. & Min. Premix ! 0.25 0.25 .25 0.25 0.25 0.25
NaCl 0.20 0.20 0.20 0.20 0.20 0.20
DI-Methionine 0.06 0.00 0.00 0.00 (+.00 0.00
L-Lysine Hel 0.13 0.00 0.00 0.00 0.00 0.00
Total 100.00 100.00 100.00 100.00 100,00 100.00
Calculated analyses '
Crude protein % 24,05 24,05 24.02 24.03 24.03 24.01
ME (kcal / kg) 2901 2905 2910 2906 2903 2905
Crude fiber % 3.81 4.10 441 4.75 5.07 5.37
Calcium % 0.81 0.81 0.78 0.77 078 0.77
Avail. Phosphorus % 0.45 0.46 .45 0.45 0.46 0.46
Lysine % [.33 1.31 1.30 1.35 1.40 1.45
Methionine + Cystine % 0.90 1.05 1.31 1.54 1.76 1.99
Cost/ Kg diet PT, 116.88 1171 109.15 106.38 103.61 100.86

{Local prices of 2003)™

" Grower Vit. & Min. Premix : Each 2.5 kg consists of Vit. A 12000.000 1U, Vit. D3
2000.000 TU, Vit. E 10 g, Vit. K3 2 g, Vit. Bl 1000 mg, Vit. B2 4 g, Vit. B6 1.5 g, Vit. B12 10
mg, Pantothenic acid 10 g, Niacin 20 g, Folie 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.

@ Calculated according to NRC (1994),

% Based upon cach unit weight (Kg) of yellow corn, soybean meal, Nigella sativa meal, corn
gluten meal, Bone meal, wheat bran, Vit. & Min. Premix, NaCl, DI-Methionine, and L-Lysine
Hel  equals o 73,0, 175.0, 70.0, 180.6, 25.0. 40,0, 500.0, 10.0, 1600.0 and 1400.0 PT,
respectively..

At 6 weeks of age, three males from each treatment were randomly chosen
having an average body weight around the treatment mean, deprived from feed
overnight, weighed then slaughtered and after complete bleeding, feather 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.

Al the end of the experiment, four males from each treatment were used to
determine the digestion coefficients of nutrients and to calculate the nutritive values
of the experimental diets. Also, an indirect digestion trial was carried out to evaluate
the digestibility coefficients 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 10 become adjusted io 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.0.A.C, 1990). Faecal nitrogen was
determined according to the method outlined by Jakobsen er al., (1960), while the
urinary organic matter fraction was calculated according to Abou-Raya and Galal
(1971). Nutritive value was caleulated as metabolizabie erergy (ME). Metabolizable
energy was calculated as 4.2 Keal / g 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 § 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 each 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 {0.00, 3.00,
6.00, 9.00, 12.00 and 15.00%) which represents a replacement rats of 0.00, 12.00,
24,00, 36.00, 48.00 and 60.00% of SBM, In such diets, NSOM contributing 0.00,
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
requirenents of quail chicks at the laying peried as recommended by NRC (1994).

Birds were fed ad-libirum 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 layer curve. For each replicate, egg number and egg weight were
recorded daily and leed intake was calculated weekly, Egg mass was caleulated by
multiplying egg number by average egg weight. Feed conversion ratio (g feed/ g
egg) was calculated after subtracting the male consumption (one third) from the totad
amount of the feed consumed. At the first and the third week of each experimental
period, about 80 eggs from each treatment were collected and incubated. 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.

Egg quality measurements (atbumen, yolk%, 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 randamly
taken from each replicate, being 96 eggs/treatment.

The economica! efficiency (EEl) was calculated from the input and output
analysis based on the differences in both growth rate (Exp.1) or egg 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 te Snedecor and Cochran (1982), while the significant mean differences
were determined by Duncan's Multiple Range Test (Duncan, 1955). The statistically
model used was: Xik=u+ B +E,
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Where : X = any observation, i = the overall mean, B; = effect of dietary treatment
(I=1,2, ando6)and E; = random error.

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

NSOM substitution % for SBM

[tems 0.00% 12 24 36 a8 60
(Control) To T T % %

Ingredients (%)
Yellow corn 60.05 59,79 59.95 59.73 59.10 58.41
Soybean meal (449) 25.00 22.00 19,00 16.00 13.00 10.00
T{g‘i'i'l‘c/:;“” meal 0.00 3.00 6.00 9.00 12000500
Corn gluten meal (60%:) 5.70 6.30 6.90 7.70 8.30 9.00
Bone meal 330 3.30 3.20 3.20 320 319
Limestone 3.80 3.80 390 3.90 395 3.95
Vit & Min. Premix 'V 0.25 0.23 (.25 0.25 .25 (0.25
Na(Cl 0.20 0.20 0.20 0.20 0.20 .20
Dl-Methionine .05 0.00 (.00 0.00 0.00 0.00
[.-Lysinc Hel 0.15 0.16 0.10 0.02 .00 0.00
Cotton 01l seed 1.50 1.20 0.50 0.00 0.00 0.00
Total 100.00 100.00 100.00  100.00 100.00 100.00
Calculated analyses '
Crude protein % 20.03 20102 20.00 20.05 20.00 20.04
ME (kcal / kg) 2922 2931 2918 2916 2939 2965
Crude fiber % 3.22 3.43 3.65 3.86 4.07 4.27
Calcium % 2.51 251 2.52 252 2.54 2.53
Avatl. Phosphorus % 0.55 0.55 1.55 0.55 (1.55 0.55
Lysine % 1.08 1.14 1.13 1.100 1.13 1.18
Methionine + Cystine % 0.77 0.95 .18 [.42 1.65 1.88
Cost / Kg diet PT,

< 108.11 104.29 97.98 94.61 v2.09 89,70

(Local prices of 2003) o

™ ayer Vit & Mia. Premix : Each 2.5 kg of vilamin and mineral premix (commercial source
pliezer co) @ Vit AL 12,00 Miu, Vit. E. 15.00 Kiu, Vit. D3 4.00 Miu, Vit. B1 1.00g. Vit. B2
8.00g. Pantothenic acid 10.87g, Nicotinic acid 30.00g, Vit. B6 2.00g, Vit. B12 10.00 mg, Folic
acid 1.00g, Biotin 150,00 mg, Copper 5.00g, Iron 15.00g, Manganese 70.00g, Todine 0.50g,
Seleniem 0.15g, Zinc 60.00g. and Antioxidant 10.00g,

' Calculated according to NRC (1994),

" Based upon each unit weight (Kg) of yellow corn. soybean meal, Nigella sativa meal, corn
gluten meal, Bone meal, Limestone, Vit. & Min. Premix, NaCl, DI-Methionine, L-Lysine Hel
and cotlon oil seed cquals to 73.0, 175.0, 70.0, 180.0, 25.0, 20.0, 500.0, 10.0. 1600.0, 1400.0
and 300.0 PT, respectively..

RESULTS AND DISCUSSION

Chemical composition, digestion coefficients and nutritive value 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, CF and NFE respectively and the corresponding
digeston coefficient values were 71.76, 74.36. 83.33, 69.38, 16.23 and 45.03%. Tt is
worthy noting that NSOM has a considerable amounts of CP and EE but it showed
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lower value of NFE and ash prcentage (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 Khatifa (1995), Zeweil (1996)
and El-Ghamry e/ af. (1997) who noticed thal black cumin meal has considerable
amounts of CP and EE. The value recorded for protein was more and EE was less
than those obtained by Salah {1997) These fluctuations in nutrient content of NSOM
among different studies might be due to the seasonal factors, soil conditions, age of
harvesting, locatin, environmental factors and method of o1l 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 Zeweit (1996). It was 3005 Kcal ME / Kg. (Zeweil,
1995} in Japanese quail and 3185 Kcal ME / Kg. (Khalifa, 1995} in broiler chicks.
Energy contents in NSOM is widely variable between authers, perhaps due to the
different extration methods of oil from Nigella sativa seeds.

Experiment 1. 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 1-0 weeks of age) when compared with
control diet {0.00 NSOM}. The present results revealed also that 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 to44.12% (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 of 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 1-3 weeks of
age tn 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 (1-6 weeks of age).



Table 3. Growth performance of Japanese quails (X1SE) as affected by dietary NSOM during the experimental period (1-6 weeks

of age). (Exp. 1)

NSOM substitution % for SBM

Item 0.00 % 882 % 17.65 % 2647 % 35.29 % 44.12 % Sig.
Live body weight (g) at: ’

1 week 15.53+0.36 15.2010 40 15.0020.42 14774035 15314039 15.14%0.47 NS
3 weeks 64.6612.12" 71.64+1.64° 64.4012.06° 68.2611.48% 69.26+1.77° 60.96£1 83¢ Wk
6 weeks £54.2744.06™  160.76+3.04° 162.4132.90° 162.07+1.95* 157.0743.50" 147.58%4.07° o
Daily weight gain (g) from:

1-3 weeks 3.5140.36™ 4.0340.22* 3.8140.02° 3.8240.34" 3.8540.33" 3.27+0.58° b
3-6 weeks 4.2630.50 4.2430.67 4.4830.54 4.48+0.56 4.1810.63 3.95%1.14 NS
1-6 weeks 4.0040.17 4.1610.44 4214033 4,2240.37 4.00+0.80 3.68+0.60 NS
Daily feed intake (g} from:

1-3 weeks 12.2240.22° 12.22+41.24° 12.0410.52° 11.48+1.11° 11.49+1.48° 10.22+1.48° *
3-6 weeks 19.00+0.69 19.1110.80 18.70%1.48 19.08+0.57 18.9810.48 18.8740.22 NS
1-6 weeks 16.28+0.69 16.2840.65 15.81£0.57 16.2310.66 15.98+0,34 15.41+0.43 NS
Feed conversion ratio (g feed / g gain) from:

1-3 weeks 3.4940,22° 2.99+0,04° 3.0110.20% 3.13+0.16" 2.99+0,55° 3.13+0.21° *
3-6 weeks 4463042 4.5240.61 4.1940.82 4.2740.53 4.5640.75 4.86%1.28 NS
1-6 weeks 4.1140.22 31924032 3764042 3.8540.25 3.39+1.57 4214069 NS
Viability rate % from:

1-3 weeks 100.00 100.00 100.00 100.00 100.00 100.00

3-6 weeks 10000 97.78 95.56 100.00 100.00 97.78

1-6 weeks 100.00 97.78 95.56 100.00 100.00 97.78

Economical efficiency:

1-6 weeks 0.303 0.407 0.466 0.467 0.448 0.39%

Means in the same row bearing different letters are sigrificantly (P < 0.05) different.

* P<0.05,%* P< 00! und NS = Not significant

(F00Z) "poid unuy *f uoydisy
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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 o 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%. Simitarly,
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 et 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
attributed to beneficial effect exerted by NSOM composition. It was reported that
Nigetla sativa may control and buffer the condition of the stomach and inlestine
{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 er al., 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 not only to the increased Jeve] of active material (Nigellone) in
diets, which has a protective action against diseases (Mahfouz and El-Dakhakhny,
1960y but also to the reduction of mold growth which inhibit the formation of
aflatoxins (Ghazalah et al., 1996).

These results are in agreement with those obtained by Abou-Egla et «f. (2001)
who found that mortality tended to be lower in Japanese quail chicks fed diets
containing NSOM instead of 10% 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 to
44.12%.

Economical Efficiency during the whole experimental period increased by
34,32, 53.79, 54.12, 47.58 and 31.35% for NSOM diets containing 8.82, 17.65,
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 Japunese 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

dietary NSOM level at 6 weeks of age. (Exp. 1)

Item Pre-slaughter  Dressing Carcass Giblets
wt. (g) % % %
NSOM substitution % for diets
0.00 % 155.27+3.83¢ 77.6411.38°  71.9220.82°  5.7240.56
8.82 % 161.3241.51° 78.78+1.38*  73.111+2.63*  5.67+1.40
17.65 % 162.30+3.59" 77.7520.24"  72.30x1.33™  5.45+1.29
26.47 % 162.40+4.70° 77.84£0.49°  71.55+0.76™  6.29+0.94
35.29 % 158.23+4 48" T721£0.77°  T1.27+0.52°  5.9410.24
44.12 % 143.1547.31¢ 7574323  69.0623.27"  6.69+0.67
Significance o * * NS

Means in the same column within each parameter bearing different letlers are significantly
(P<0.05) differcnt.
*P < 0.05, ** P < (.01 and NS = Not significant

The results revealed no significant differences in giblet percentages. However,
dressing and carcass percentages were significanly (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< (.05) higher dressing and
carcass percentages than the other groups or the control, except the carcass
percentage of 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
instead 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 to 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 er al. (2001) who found
that the low level of substitution (5%) of SBM by NSOM cuaused 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 diel (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 cocfficients:

The average values of digestibility coefficients of the different nutrients and

feeding values of the experimental diets are presented in Table 5.



Table 5. Digestion coefficients and feeding values (X+ SE) of experimental diets as affected by dietary NSOM level

YOI

Level of

Digestion coefficients %

Feeding values

substitution DM oM cp EE CF NFE TDN % ?lfl{lialll(g)
0.00 % 77670345 R0.51+0.19°  82.8040.37°  77.8510.99  23.5240.51°  86.07+0.12° 71.92+0.59 302142492
882 % 78.58+0.48"  81.06H0.41° 8387044 78.66+1.03  224340.51° 86.99+0.42°  72.38+1.25 3040+52.52
17.65 % TIRF0AR8  TYURIHDSY  82.9340.30°  77.2240.69  21.004048%  86.7510.36° 70.75+7.62 2072+319,77
26.47 % 75833034 787840.34°  81.0610.24° 77.6710.42  21.044061°  85.8910.46°  72.10£1.10 302814634
35.29% 743540230 773240227 80.05+0.13°  76.04+1.02 20261046  84.68+0.33° 70.21+0.8¢ 294913431
44.12 % 741140570 77154047 79.8040.33°  78.0140.59  21.6610.61%  84.5630.60° 70.36%1.45 2955+60.67
Significance ** bl e NS ** *E NS NS

Means in the same column within each parameter bearing different letters are significantly (P < 0.03) different.
** P < 0.01 and N5 = Not significant
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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 quail diets.

There were no significant differences in digestibility values of EE among the
different experimental diets. On the other hand. quail chicks fed diet containing
3.82% 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
comtained 35.29 and 44.12% NSOM instead of SBM recorded the lowest 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 agenis such as WNigellone, thymoqiunone and
thymohydroquinone (Rathee er al., 1982 and Hanafy and hatem, 1991). Similarly,
Abou-Egla er 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 ot 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 diet). These results are in agreement with those obtained by Zeweil
{1996) who found that metabolizable energy was not affected significantly by
different NSOM weatments 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 weeks of age. Egg number at 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, 48.00 and 60.00% NSOM substituted for SBM, respectively
compared with those fed the control diet.

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 expérimental
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).



Table 6. Productive performance of Japanese quails {X1SE) as affected by dietary NSOM level during the experimental

period (8-20 weeks of age). {Exp. 2)

NSOM substitution % for SBM

ltems 0.00 % 12.00 % 24.00 % 36.00 % 48.00 % 60.00 % Sig.
Egg number frony;

8-12 weeks 18.7630.06  18.4810.11 18.76+0.11 18.7610.93 18.76£0.11  18.48+008 NS
12-16 weeks 22.4040.13  22.40+0.09 22.4010.09 22.680.09 2296+0.07  23.2440.04 NS
16-20 weeks 16.80£0.12°  17.64+0.10b*  17.9240.18"  15.9620.16°  16.24+0.17°  15.96+0.15% =
8-20 weceks 57.96+0.07  58.80+0.07 58.80+0.07 57.12+0.06  57.96:0.06  58.80£0.06 NS
Egg weight (g) from: :
8-12 wecks 1L.1740.64  11.25+1.23 11.21£1.03 11.0410.59 11.2420.68  11.05:1.02 NS
12-16 weeks 12.0240.65°  11.91+0.36° 12018032 11.96£0.45"  11.761036°  11.6620.357 ==
16-20 weeks 12134033 11.94£0.87 11.94%0.35 11.9140.90 1065:9.97  11.73£0.36 NS
8-20 weeks FL7810.40°  11.7120.39"  11.7320.35*  11.6420.39°  11.631042°  11.4040.36°  **
Egg mass from: ' . )

8-12 weeks 7.48+0.73 7.430.99 7.5121.20 7.400.85 7.5341.12 7.2941.39 NS
12-16 weeks 9.62+1.84 9.53+1.08 9.61%1.24 9.69+1.21 9.2240.93 9.68+0.66 NS
16-20 weeks 7.28+1.48"  7.52+1.18" 7.64£2.1% 6.79£1.77° 6.18+1.88"  6.69+1.83" = .
8-20 weeks 8.13x1.04 8.2020.74 8.2110.89 7.9210.69 8.0240.51 8.0440.73 NS
Feed converston ratio (g feed / g egg) from:

8-12 wecks 3.2540.32 3.2340.44 3.2130.51 3.2840.43 321046 3.3120.64 NS
12-16 weeks 2.8740.55 2.9140.32 2.87+0.36 2.85+0.36 2.8810.29 2.870.21 NS
16-20 weeks 3.6540.77 3.5240.58 3,49%1.16 3914101 3874098 3.78%1.07 NS
8-20 weeks 3.2240.40 3.1940.29 1.15%0.37 3.2740.29 3.2640.19 3.2620.31 NS
Viability rate % from: )

8-20 weeks 100.00 100.00 100.00 100.00 100.00 100.00
Economical efficiency: ’

8-20 weeks 0.753 0.824 0.901 0.873 0.943 1.004

Means in the same row bearing different letters are significantly {P < 0.05} different.
* P < 0.05. ** P < (.01 and NS = Not significant
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Zeweil (1996) found that productive performance (egg number, egg weight, egg
mass and feed conversion) was not different between control Japanese quail hens fed
SBM diet and hens fed Nigelta sativa meal at 15.00, 22.50, 30.00 or 37.50% of
dietary crude protein. No significant effects were observed by El-Ghamry eral.
(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 [00% 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 .753, 0.824, 0.901, 0.873, 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 performance:

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 to the control during all the expefimental periods except at 12-16 weeks of
age in which a significant increase (P < .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 insignificantly (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 fatty 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 ouiput and lipid content of the yolk with an
increase in early embryo mortality. In severe deficiency, linoleic and arachidonic
fatty- acids_could not be detected in the yolk and hatchability was reduced to zero
(Pearson, 1989), as yolk lipid is the main source of energy for the developing of
embryq 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 eggs of hens fed NSOM
mstead of SBM from 12 to 60%.



Table 7. Reproductive performance (XtSE) of Japanese quails as affected by dietary NSOM level during the experimental
period (8-20 weeks of age). (Exp. 2)

801

Fertility % Hatchability %

Item 8-12 Weeks gei‘:(s :;'ei‘:‘s 8-20 Weeks  8-12 Weeks geif‘s weﬁ'{s 8-20 Weeks
NSOM substitution % for SBM

0.00 % 727411135 83.2140.98" 80.98+1.46 79.014375  68.1319.20  79.87+3.22  77.30t1.51  75.08t4.42
12.00 % 73641007 84.05t0.09° 80954046 79.55t3.46 69.40t1321 8101065 77.3810.54  75.92+4.76
24.00 % 74.5119.53  R4.68+0.93° 81.28£2.56 B80.18+1.88  66.9915.04  82.01+0.65 77.6240.58  75.49+0.97
36.00 % 74351041  85460.17° 80.67+0.82 80.1443.80 66.7615.12  80.55+0.12  76.69+338  74.5742.70
48.00 % 7420£10.12  84.442221° 82562206 8027157 67744800  80.25:336  76.502021  74.64+1.52
60.00 % 73624809  86.56£1.01° 83454023 BOOCH2.60  68.22¢1036 80134211 75264290  7429+2.18
Significance NS * N§ NS NS NS NS NS

Means in the same column within each parameter bearing different letters are significantly (P < 0.05) different.
* P < (.05 and NS = Not significant.
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Table 8. Egg quality (X1SE) of Japanese guail as affected by dietary NSOM level during the experimental periods (8-20

weeks of age). (Exp. 2)
Item Albumen % Yolk % Shell % Egg shape index %  Yolk index % Shell thickness (mm)
NSOM substitution % for SBM
0.00 % 50.862.16" 30.2042.02"  18.95£3.68 70.08+1.87 50.70+£2.27 (.2420.02
12.00 % 52.58+2.57" 28.46+222°  18.9723.67 70.3445.25 51.8332.27 0.2420.02
2400 % 52.87+3.65° 27.84%1.61°  19.25+4.10 70.28+1.64 51.4242.04 0.2410.01
36.00 % 52.1443.08" 29.23+0.74"  18.6343.43 70.83+1.39 51.60+2.27 0.2440.02
48.00 % 52.14+3.08" 28.63x1.47°  19.30+4.26 70.87+2.33 51.51%1.73 0.24£0.01
60.00 % 52.07+3.06" 28.58+0.87"  19.184+3.44 70.93+1.55 51.4740.94 0.24+0.01
Significance * w NS NS NS NS

Means in the same colwmn within cach parameter bearing different letters are significantly (P < 0.05) different.
#* P < 0.05, ** P < 0.01 and NS = Net significant.
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No significant differences were observed in average shell %, egg shape index %,
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 volk %, albumin %,
shell %, yolk index % and shell thickness were not different in control Japanese
quaits 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 test complete
substitution of SBM in laying Japanese quail.
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