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ABSTRACT: This experiment was conducted to evaluate the effect of different levels
of Nigella Sativa meal (NSM) on productive performance and some hematological
parameters of laying hens under hot conditions. A total number of 120 laying hens (34
weeks old — Commercial Browne Lohmann LSL) and body weight of 1996.90+18.75 g
were used in this study. Chickens were randomly divided into four equal treatments (30
chickens of each). Each treatment was randomly divided into 3 equal replicates (10
chickens of each).The 1 treatment, chickens fed basal diet and considered as control
group (C). The 2" 3™ and 4™ treatments, chickens were fed diets supplemented with 5,
10 and 15 % NSM, respectively). The results showed that egg weight, egg number and
feed conversion were improved (P<0.05) in the laying hens fed 10 and 15 % NSM
compared with other groups. However, egg shell thickness was increased (P<0.05) in
the hens fed 5, 10 and 15 % NSM compared to control group. Red blood cells and
hemoglobin concentration were increased (P<0.05) in the hens fed high level of NSM
(15 %) compared to hens in control group. Adding NSM at level 15 % led to
significantly decreased in serum total protein, albumin, globulin, glucose and
cholesterol when compared with control group. While, creatinine level was significantly
increased at level 5 % of NSM compared with other levels of NSM and control group.
Using NSM by rate 5, 10 and 15 % in the chicken diets led to a decrease in the cost of
feed and this in turn contributed to the improvement of net income/hen. In conclusion,
under hot conditions, use Nigella Sativa meal up to level 15 % as a source of alternative
feed resources enhancement the productive performance and physiological responses of
laying hens.
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INTRODUCTION
Climate changes, in particular global
warming, will affect the health and
welfare of farm animals, especially in
country located in tropical and sub-
tropical regions (IPCC, 2007). Egypt
suffered from heat stress conditions
where the peak of outdoor ambient
temperature reached to 45 °C and the
temperature higher than 35 °C was
recorded more regulatory during summer
months (Faisal et al., 2008 and Morsy,
2018).
The optimum environmental temperature
for performance of adult laying hens were
ranged between 19 and 22°C, if the
temperatures were above or below, this
range requiring thermoregulation (Lin et
al., 2006). Researchers have been
reported that high  environmental
temperature led to harmful effects on the
performance of laying hens through
altered blood chemistry, decreasing
productive performance and increased
mortality (Barrett et al., 2019; Attia et al.
2016; Kilic and Simsek, 2013; Song et
al., 2012; Khan et al., 2011 and Oguntuniji
and Alabi 2010).
The natural feed additives or resources
like herbs and edible plants have some
properties as growth enhancers, to replace
synthetic drugs. These natural feed
additives, Nigella Sativa seed, meal or oil
are given to birds to improve their
physiological and productive
performance under normal or stress
conditions. (Attia et al., 2008).
Nigella Sativa meal (NSM) is the residual
by-product of pressed Nigella Sativa seed
that is believed to contain nutrients,
which are not completely obtained from
the whole seed (Silvia et al. 2012).
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Numerous studies have been carried out
in relation to the utilization of Nigella
Sativa seed as a feed supplement.
However, its residual seeds meal as a
supplemental source of polyunsaturated
fatty acid in the diet. Owing to their high
nutritional properties, a number of studies
have highlighted the effect of NSM
supplementation in poultry such as broiler
(Tollba and Hassan 2003; Abdo 2004;
Hassan et al. 2007; Al-Muffarrej 2014;
Ghasemi et al. 2014), quail (Hassan and
Alagil 2014) and laying hens (Akhtar et
al., 2003). The NSM is a rich source of
fatty acid that able to control the
antimicrobial effects, so, the addition of
these supplements will enable regulation
of bio-hydrogenation process in order to
improve the feed digestibility (Jenkins,
1993). In addition, NSM can be used as a
protein-rich meal because it contains
most of essential amino acids, with crude
protein 33 % (EL-Nattat and ELKady,
2007) 33.13 % (Mahmoud and Bendary,
2014) that may help chickens to tolerate
hot climate conditions. El-kashef (2020)
showed that addition of 3 and 6% of
NSM to broiler diet seem to have a

positive influence on growth
performance, blood biochemical,
immune-responsiveness and economic
efficiency, Furthermore, it could be

considered growth promoter for broiler
chicks. The addition of NSM in the
broilers diet led to improved growth
performance (Guler et al., 2006; Abu-
Dieyeh and Abu-Darwish, 2008; Islam et
al., 2016) feed conversion and decreasing
feed cost (Abdel-Magid et al., 2007).

Therefore, this experiment was conducted
to evaluate the effect of using different
levels of Nigella Sativa meal (NSM) in
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laying hens' diets on productive
performance and some  hemato-
biochemical parameters under hot
conditions.

MATERIALS AND METHODS
The present study was conducted in the
South Sinai Research Station (Ras Suder
City) that belongs to the Desert Research
Center, Ministry of Agriculture, Egypt.
The experiment started from June to
August (experiment period 100 days).
This experiment was conducted to
evaluate the effect of using different
levels of Nigella Sativa meal (NSM) in

laying hens' diets on productive
performance and some  hemato-
biochemical parameters under hot

conditions. A total number of 120 laying
hens (34 weeks old — Commercial
Browne Lohmann LSL) were obtained
from a commercial farms and body
weight of 1996.9+18.75 g was randomly
divided into four equal treatments (30
chickens of each), which in turn divided
into 3 equal replicates (10 chickens of
each). The 1% treatment, chickens fed on
basal diet and considered as control
group(C). The 2", 3 and 4™ treatments,
chickens were fed on diets supplemented
with 5, 10 and 15 % NSM, respectively
which presented in Table (1). Indoor
climatic conditions (ambient temperature,
AT, °C and relative humidity, RH, %)
which recorded during the experimental
period by electronic digital thermo-
hygrometer were showed in Table (2).
The relationship  between ambient
temperature and relative humidity was
termed as temperature-humidity index
(THI) and calculated according to Marai
et al. (2001). THI = db°C - [(0.31 - 0.31
x RH) x (db°C — 14.4)]. Where, db°C =
dry bulb temperature in centigrade and

RH = relative humidity %. The THI
values were classified as absence of heat
stress (<27.8), moderate heat stress (27.8-
28.8), severe heat stress (28.9-29.9) and
very severe heat stress (>30.0).

Chickens were housed in wire cages,
exposed to a specific lighting program
consisted of a period of (16 h light and 8
h of darkness), Chickens were kept under
the same managerial and hygienic
conditions, all chickens in current
experiment were good healthy and treated
with vaccines.

Live body weight was individually
recorded for each chicken and the average
live body weights were calculated for
each treatment during the experimental
period (one hundred days). Total feed
intake (TFI) was recorded on weekly by
calculated the difference between the
amount of feed provided for each
treatment and the residual quantity for the
same treatment. Feed conversion ratio
was calculated for each treatment by
divided TFI / egg mass. At the end of
experimental period, 3 ml of blood was
collected from wing vein from 25 birds of
each treatment, 10 samples into
anticoagulant EDTA  treated  for
determination of red blood cells (RBC's),
hemoglobin (Hb), packed cell volume
(PCV), mean corpuscular volume (MCV),
mean corpuscular hemoglobin (MCH)
and mean corpuscular hemoglobin
concentration (MCHC) were determined
by the counter (HA-VET, Clinding —
Belgium). Another 15 blood samples
were collected in non-EDTA tubes.
Serum was collected by centrifugation for
20 minutes at 3000 rpm and it stored at —
20 ° C until determination of blood
metabolites (total protein, albumen,
glucose, cholesterol, creatinine, alanine
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and aspartic transaminase) by using
commercial kits. Globulin was calculated
by the difference between total protein
and albumin.
Data were analyzed by the least square
analysis of variance using the General
Linear Model Procedure (SAS, 2004)
according to following model:
Yij=H + Tri + €5
Where,
Yij= Observations.
i = Overall mean.
Tr; = Effect of i" treatment (i: 1-4).
ejj= Experimental error.
Duncan’s New Multiple Range Test
(Duncan, 1955) separated differences
among treatment means.

RESULTS AND DISCUSSION
1. Productive performance
Egg weight was increased (P<0.05) in the
laying hens fed 5, 10 and 15 % Nigella
sativa meal (NSM) by 3.61, 7.22 and 6.62
%, respectively as compared with control
group (Table 3).
Medium and high Levels (10 and 15 %
NSM) in the diet of laying hens led to
significantly increased in egg number by
5.05 and 8.28 %, respectively when
compared to control group (diet without
NSM). In the same trend, egg mass was
increased (P<0.05) in the hens fed 10 and
15 % NSM by 12.64 and 15.45 %,
respectively as compared with control
group. Indeed, feed conversion was
significantly improved in the hens fed 10
and 15 % NSM by 10.41 and 12.08 %,
respectively as compared with control
group (Table 3).
However, egg shell thickness (ShTh) was
increased (P<0.05) in the hens fed diets
supplemented with different levels of
NSM (5, 10 and 15 %) by 6.26, 7.01 and
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7.26 % when compared with control
group (Figure 1).

On the other hand, there are insignificant
differences among hens in control group
and hens fed Nigella sativa meal
treatments in the final body weight and
total feed intake (Table 3). These
enhancements in egg production, egg
weight, egg mass and feed conversion
under heat stress may be due to nigellone,
thymoquinone and phenolic compounds
of NSM, these substances of MSN act as
anti-stress (Tollba and Hassan, 2003)
antioxidant (Mariod et al. 2009)
antimicrobial and antifungal activity
(Rathee et al., 1982; Hanafy and Hatem,
1991; Akhtar et al., 2003; Nickavara et
al., 2003)

The previous results agreement with
Saleh et al., 2020; Aydin et al., 2006 and
Yalcin et al., 2009 who shown that using
different levels of Nigella sativa seed or
cumin meal supplementation significantly
improved egg production, egg shell
thickness of laying hens. Additionally,
Zeweil (1996) found that the performance
of growing Japanese quail fed diets
containing 6.25 or 13.50% NSM were
significantly improved as compared to the
control one.

2. Blood picture

Table (4) shown that red blood cells
(RBC's), hemoglobin (Hb) and mean
corpuscular hemoglobin concentration
(MCHC) were increased (P<0.05) in the
hens fed 15 % NSM by 5.85, 6.41 and
5.70 % as compared to hens in control
group. These results may be due to the
hematopoietic effect of Nigella sativa
meal (Akon et al., 2019). Meanwhile,
mean corpuscular volume (MCV) was
significantly decreased in the hens fed 5,
10 and 15 % NSM by 5.45, 4.50 and 4.59
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%, respectively compared with control
group. These results agreement with El-
kashef (2020), who showed that addition
of 3 and 6% NSM to broiler chicks diet
seem to have a positive influence on
blood parameters such as albumin level,
Akon et al. (2019) reported that RBC's,
PCV and Hb concentrations were
significantly increased in the treated
groups with Nigella sativa in broilers as
compared to control. In addition, Hermes
et al. (2010) found that adding 10 % of
Nigella sativa meal to broilers diets under
heat stress improved RBC's, Hb and PCV
as compared with control group.

3. Biochemical parameters

Serum biochemistry reference values
might provide valuable information about
physiological status and provide an
indication of health status and disease
resistance in birds. Changes in internal
milieu can be caused by various factors,
one of which involves diet and feed
(Capcarovéa and Kolesarova, 2010). Table
(5) showed that Nigella sativa meal
(NSM) treatment at level 15 %
significantly decreased in total protein,
albumin,  globulin,  glucose  and
cholesterol when compared with control
group While, creatinine level was
significantly increased at level 5 % of
NSM compared with other levels of NSM
and control group. On the other hand,
there are insignificant  differences
between control and the Nigella sativa
meal treatments in the level of aspartic
transaminase. These results agreement
with Hermes et al. (2009) who found that
Nigella sativa oil at 05 and 1%
significantly decreased alanine
aminotransferase, total protein, albumin,
globulin and cholesterol concentrations

compared to the control group. These
decreases in total proteins, albumin,
globulin, glucose and cholesterol may be
due to the increased in egg number and
egg mass (Table 3). While, Zanouny et al.
(2013); Mohammed and Al-Suwaiegh
(2016) and Retnani, et al. (2019) found
that supplementation of Nigella sativa
meal to lamb diet decreased plasma
glucose and  plasma  cholesterol
concentration and they attributed this
decreased to the increase of thyroid gland
activity. Also, Omar (2003) attributed the
reduced cholesterol in diets of growing
rabbits containing high levels of Nigella
sativa meal to unsaturated fatty acids,
which may encourage the cholesterol
secretion into the intestine and the
oxidation of cholesterol to bile acids. On
the other hand, Retnani, et al. (2019)
reported that transaminases enzymes
(AST)  concentrations  were  not
significantly affected by Nigella sativa
meal.
4. Economic indicator
Results in Table (6) showed that the
highest value for economic indicator, net
income was achieved with the diets
contain NSM when compared to control
group. The economic indicator showed
that the use of Nigella Sativa meal by rate
5, 10 and 15 % in the laying hen diets
decrease in the cost of feed and this in
turn might contribute to the improvement
of net income/hen.

CONCLUSION
The use of Nigella Sativa meal up to level
15 % as a source of alternative feed
resources enhancement the productive
performance and physiological responses
of laying hens under hot conditions.
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Table (1): Composition and calculated analysis of the experimental diets.

. levels of Nigella Sativa meal
Ingredients Control 506 10% 15%%
Yellow corn 57.00 56.00 53.10 50.90
Soybean meal (44 %) 29.00 26.00 22.80 20.00
Wheat bran 2.84 2.14 3.44 3.74
DL-Methionine 0.06 0.06 0.06 0.06
Salt 0.30 0.30 0.30 0.30
Vit and Min. Premix” 0.30 0.30 0.30 0.30
Qil 1.30 1.00 0.80 0.50
Di-calcium phosphate 1.50 1.50 1.50 1.50
Limestone 7.60 7.60 7.60 7.60
Anti-toxins 0.10 0.10 0.10 0.10
Nigella Sativa meal 0.00 5.00 10.00 15.00
Total 100 100 100 100
Calculated value™
Crude protein (%) 18.05 18.11 18.20 18.39
Crude fiber (%) 3.32 3.47 3.60 3.75
ME (Kcal/Kg) 2763.60 2770.50 2778.20 2779.40
Calcium (%) 3.31 3.30 3.29 3.28
Available phosphorus (%) 0.40 0.39 0.39 0.38

* Each 2.5 kg Vitamins and minerals premix comprises (per ton of feed), Vit. A 10000000 IU,
Vit. D3 2000000 1U, Vit. E 10g, Vit.K; 1000 mg, Vit. B; 1000 mg, Vit. B, 5000 mg, Vit. Bs
1.5g, Vit. By, 10 mg, Pantothenic acid 10g, Niacin 30g, Folic acid 1g, Biotin 50 mg, Iron 30g,
Manganese 70g, Choline chlorite 10g, lodine 300 mg, Copper 4g, Zinc 50g and Selenium 100

mg.

** According to NRC (1994).

Table (2): Indoor ambient temperature (AT, ° C), relative humidity (RH, %) and
temperature-humidity index (THI) throughout experimental period

Months | Minimum | Maximum | Minimum | Maximum | Minimum | Maximum
AT AT RH RH THI THI
June 24.1 33.9 25.9 41.6 21.9 30.4
July 23.8 35.6 25.3 42.1 21.6 31.8
August 25.1 35.9 29.8 49.6 22.8 325
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Table (3): Effect of different levels of Nigella Sativa meal on productive performance
of laying hens

levels of Nigella Sativa meal

Traits Control 5% 10% 15% +SE
IBW (g) 1779.55 1777.11 1761.88 1785.33 30.33
FBW (g) 1901.40 1932.50 1944.20 1958.10 52.50
Egg weight (g) 61.15° 63.36° 65.57° 65.20° 0.48
Egg number 68.45° 69.19° 71.91% 74.12° 1.44
Egg mass () 4185.71° | 4383.87° 4715.13° 4832.62° 98.60
TFI (g) 10069.95 | 10132.42 10181.17 10238.63 89.82
Feed comversion 2.40° 2.31° 2.15% 2.11° 0.067

IBW = initial body weight; FBW = final body weight; TFI = feed intake.
2 ¢ Means bearing different superscripts within the same row are significantly different
(P<0.05).

Table (4): Effect of different levels of Nigella Sativa meal on blood picture of laying

hens
. levels of Nigella Sativa meal
Traits Control 506 10% 1504 +SE
Red blood cells (x10°) 2.39° 2.45% 2.47%° 2.53° 0.03
Hemoglobin (g/dl) 9.04°¢ 9.32° 9.26" 9.62° 0.08
Packed cell volume (%) 27.14° 26.21° 26.75% 27.30° 0.27
MCV (fl) 113.20% | 107.03" 108.10° 108.00° 1.67
MCH (pg) 37.74 38.06 37.47 38.04 0.84
MCHC (%) 33.33° | 35.56 34.63° 35.23° 0.55

MCV = mean corpuscular volume; MCH = mean corpuscular hemoglobin; MCHC = mean
corpuscular hemoglobin concentration.

b ¢ Means bearing different superscripts within the same row are significantly different
(P<0.05).
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Table (5): Effect of different levels of Nigella Sativa meal on biochemical parameters

of laying hens

Traits Control levels of Nigella Sativa meal +SE
5% 10% 15%
Total protein (g/dl) 8.93% | 7.54 7.89%° 6.44° 0.43
Albumin (g/dI) 4.75 4.74° 4.21%° 3.89° 0.20
Globulin (g/dI) 4.18° 2.79° 3.68%° 2.54° 0.44
Glucose (mg/dl) 165.64% | 156.02* | 140.50° 142.01° | 1.98
Cholesterol (mg/dl) 155.90* | 137.42° | 122.57° 136.02° | 3.70
Alanine transaminase (i.u./l) 10.13* | 10.97* 11.45° 8.90° 0.58
Aspartic transaminase (i.u./l) 30.22 29.76 28.18 29.37 0.87
Creatinine (mg/dl) 0.75" 1.58° 0.52° 0.76° 0.18

&P ¢ Means bearing different superscripts within the same row are significantly different

(P<0.05).

Table (6): Economic indicator of using Nigella Sativa meal in laying hens diets.

. levels of Nigella Sativa meal
Traits Control 506 10% 1504
Egg production /hen /100 days 68.45 69.19 71.91 74.12
Total income / pounds 68.45 69.19 71.91 74.12
Total feed intake / kg 10.06 10.13 10.18 10.23
Price / kg feed 6.49 6.36 6.22 6.08
Total costs / feeds 65.28 64.42 63.31 62.19
Net income / hen 3.17 4.77 8.60 11.93

Figure (1): Effect of different levels of Nigella Sativa meal on shell thickness of laying

hens

n3gg b

Control

0424 =

5 0o NSM 15 oo NSM

0427 2

10 %o NSM

0.428 =

ShTh= shell thickness, NSM = Nigella Sativa meal
b Means bearing different superscripts are significantly different (P<0.05).

746




laying hens, Nigella Sativa, heat stress, productive performance, hematological

REFERENCESS

Abdel-Magid, S.S.; El-Kady, R.; Gad,
S.M. and Awadalla, I. 2007.Using
cheep and local non-conventional
protein meal (Nigella sativa) as least
cost rations formula on performance of
crossbreed calves. Int. J. Agric. Biol.,
9: 877-880.

Abdo, Z. M.A. 2004. Effect of phytase
supplementation on the utilization of
Nigella sativa seed meal in broiler
diets. Egypt. Poult. Sci. 24: 143 — 162.

Abu-Dieyeh, ZHM. and Abu-
Darwish, M. S. 2008. Effect of
feeding powdered black cumin seeds
(Nigella sativa L.) on growth
performance of 4-8 week-old broilers.
J. Anim. Vet. Adv 3, 286-290.

Akhtar, M.S.; Nasir, Z. and Abid, A.R.
2003. Effect of feeding powdered
Nigella Sativa L. seeds on poultry egg
production and their suitability for
human consumption. Vet. Arhiv 73:
181-190.

Akon, M.S.U.; Amin, M.R.; Hussan,
M.T.; Akhter, R.; Mollah, M.L
2019. Effects of Nigella sativa and
amino acids on growth performance
and haematological parameters of
broiler. Bangl. J. Vet. Med.. 17 (2):
107-115.

Al-Muffarrej, S.I. 2014. Immune-
responsiveness and performance of
broiler chickens fed black cumin
(Nigella sativa L.) powder. J. Saudi
Soc. Agri. Sci. 13: 75— 80.

Attia, Y. A.; Abd El-Hamid, E. A;
Abedalla, A. A.; Berika, M. A;
Al-Harthi, M. A.; Kucuk, O.; Sahin,
K. and Abou-Shehema, B. M. 2016 .
Laying performance, digestibility and
plasma hormones in laying hens
exposed to chronic heat stress as

affected by betaine, vitamin C, and/or
vitamin E supplementation. Springer
Plus, 5:1619

Attia. Y. A.; Tag EI-Din, A. E.; Zewell,
H. S.; Hussein, A. S.; Qota, E. M.
and Arafat, M. A. 2008. The effect of
supplementation of enzyme on laying
and reproductive performance in
Japanese quail hens fed Nigella seed
meal. J. Poult. Sci.,45: 110-115.

Aydin, R.; Bal, M .A.; Ozugur, A. K;;
Toprak, H. H. C.; Kamalak , A. and
Karaman, M. 2006. Effects of black
seed (Nigella sativa L.)
supplementation on feed efficiency,
egg yield parameters and shell quality
in chickens. Pakistan J. Biol. Sci. 9:
243-247.

Barrett, N. W.; Rowland, K.; Schmidt.
C. J.; Lamont, S. J. Rothschild, M.
F., Ashwell, C. M. and Persia, M. E.
2019. Effects of acute and chronic heat
stress on the performance, egg quality,
body temperature, and blood gas
parameters of laying hens. Poult. Sci.,
0:1-9.

Capcarova, M. and Kolesarova, A.
2010. Beneficial substances affecting
internal milieu of animals. Slovak
University of Agriculture, Nitra, 73 p.

Duncan, D.B. 1955. Multiple ranges and
multiple F-test. Biometrics, 11:1-42.

El-kashef. M. M. A. 2020. Effect of
different levels of Nigella sativa meal
on growth performance, some blood
biochemical and immune-
responsiveness of broiler chicks.
Egypt. Poult. Sci. Vol. (40) (I11): (729-
741).

EL-Nattat W.S. and EL-Kady R. I.
2007. Effect of Different Medicinal
Plant Seeds Residues on the

747



Emam'’, K. R. S.et al.

Nutritional and Reproductive
Performance of Adult Male Rabbits.
Int. J. Agri. Biol., 9 (3), 2007.

Faisal, B. A.; Abdel — Fattah, S. A.; El
— Hommosany, Y. M.; Abdel -
Gawad, M. Nermin and Ali, Maie, F.
M. 2008. Immunocompetence,
Hepatic Heat Shock Protein 70 and
Physiological Responses to Feed
Restriction and Heat Stress in Two
Body Weight Lines of Japanese Quail.
Inter. J. Poult. Sci., 7 (2): 174-183.

Ghasemi, H.A.; Kasani, N. and
Taherpour, K. 2014. Effects of black
cumin seed (Nigella sativa L.), a
probiotic, a prebiotic and asynbiotic on
growth performance, immune response
and blood characteristics of male
broilers. Livestock Sci. 164: 128 —
134.

Guler, T; Dalklc, B.; Ertas, O.N. and
Ciftci. M. 2006. The effect of dietary
black cumin seeds (Nigella sativa L.)
on the performance of broilers. Asian
Aust. J. Anim. Sci. 19 (3): 425 — 430.

Hanafy, M. S. M. and Hatem, M. E.
1991. Studies on the antimicrobial
activity of Nigella sativa seed (black
cumin) Journal of Ethnopharmacology
Volume 34, Issues 2-3, Pages 275-
278.

Hassan, M.S.H.; Abo Taleb, A.M,;
Wakwak, M.M.; Yousef, B.A. 2007.
Productive, physiological and
immunological effect of using some
natural feed additives in Japanese
quail. Egypt. Poult. Sci. 27:557-581.

Hassan, S.M. and Alaqgil, A.A. 2014.
Effect of adding different dietary
levels of black cumin (Nigella sativa
L.) seed on productive performance of
laying hens. Asian J. Poult. Sci. 8: 41
—48.

Hermes I.H.; Attia, F. M.; Ibrahim, K.
A. And EL-nesr, S. S. 2010.
Physiological Responses of Broiler
Chickens to Dietary Different Forms
and Levels of Nigella Sativa L.,
During Egyptian Summer Season.
Journal of Agricultural and Veterinary
Sciences Qassim University, Vol. 4,
No. 1, pp. 17-33.

Hermes, I. H.; F.M. Attia, K.A. and EI-
Nesr, 1. S. S. 2009. Effect of dietary
Nigella sativa L. on productive
performance and nutrients of broiler
chicks raised under summer conditions
of Egypt. Egypt. Poult. Sci. J. 29, 145-
172.

IPCC (Intergovernmental Panel on
Climate Change: AR4), 2007. The
Intergovernmental Panel on Climate
Change 4™ Assessment Report.
Jackson Institute, University College,
London.www.ipcc.ch.

Islam, M. S.; Siddiqui, M. N.; Sayed,
M. A.; Tahjib-Ul-Arif, M.; Islam,
M.A. and Hossain, M.A. 2016.
Dietary  effects of  buckwheat
(Fagopyrum esculentum) and black
cumin (Nigella sativa) seed on growth
performance, serum lipid profile and
intestinal microflora of broiler chicks.
South African Journal of Animal
Science 46, 103-111.

Jenkins, T.C. 1993. Lipid metabolism in
the rumen. J. Dairy Sci. 76: 3851 —
3863.

Khan, R. U.; Naz, S.; Nikousefat, Z.;
Tufarelli, V.; Javdani, M.; Rana, N.
and Laudadio, V. 2011. Effect of
vitamin E in heat-stressed poultry.
Worlds Poult. Sci. J. 67:469-477.

Kilic, 1. and Simsek, E. 2013. The
effects of heat stress on egg production


https://www.sciencedirect.com/science/article/abs/pii/037887419190047H?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/037887419190047H?via%3Dihub#!
https://www.sciencedirect.com/science/journal/03788741
https://www.sciencedirect.com/science/journal/03788741/34/2

laying hens, Nigella Sativa, heat stress, productive performance, hematological

and quality of laying hens. J. Anim.
Vet. Adv. 12:42-47.

Lin, H.; Jiao, H.C.; Buyse, J. and
Decuypere, E. 2006. Strategies for
preventing heat stress in poultry.
Worlds Poult. Sci. J., 62 (71-86)

Mahmoud, A.E. M. and Bendary, M.
M. 2014. Effect of whole substitution
of protein source by Nigella sativa
meal and sesame seed meal in ration
on performance of growing lambs and
calves. global veterinaria 13 (3): 391-
396.

Marai, I. F. M.; Ayyat, M. S. and Abd
El-Monem, U. M. 2001. Growth
performance and reproductive traits at
first parity of New Zealand White
female rabbits as affected by heat
stress and its alleviation, under
Egyptian conditions. Trop. Anim.
Health Prod., 33: 457-462.

Mariod, A. A.; Ibrahim, R. M.; Ismail,
M. and Ismail, N. 2009. Antioxidant
activity and phenolic content of
phenolic rich fractions obtained from
black cumin (Nigella sativa) seedcake.
Food Chemistry 116, 306-312

Mohammed, A.A. and Al-Suwaiegh, S.
B. 2016. Effects of Nigella sativa on
Mammals’ Health and Production.
Advances in Animal and Veterinary
Sciences. 4 (12), 630-636.

Morsy, A. S. 2018. Hematological
parameters and productive
performance of heat-stressed laying
hens as influenced by early heat shock
program, sodium bicarbonate and/or
vitamin C supplementation. Research
Journal of Animal and Veterinary
Sciences, 10 (2): 1-8.

National Research Council 1994.
Nutrient Requirements of Poultry. 9th

edition. National Academic Press.
Washington.

Nickavara. B.; Mojaba, F.; Javidniab,
K. and Roodgar, Amolia, M. A.
2003.

Chemical Composition of the Fixed
and Volatile Oils of Nigella sativa
L. Z. Naturforsch., 58: 629-631.

Oguntunji, A. O. and Alabi, O. M.
2010. Influence of high environmental
temperature on egg production and
shell quality: a review. World's Poult.
Sci. J., Vol. 66, 739-750.

Omar, M. E. 2003. Influence of
substituting concentrate feed mixture
protein with Nigella sativa meal
protein on the productive performance
of growing rabbits. MS.c thesis,
Faculty of Agriculture, Mansoura
University, Egypt.

Rathee, P. S; Mishra, S. H. and
Kaushal R. 1982. Antimicrobial
activity of essential oil, fixed oil and
unsaponified matter of Nigella sativa
L. Ind J Pharmac., 44: 8- 10.

Retnani, Y.; Wiryawan, K. G;
Khotijah, L.; Barkah, N. N;
Gustian, R A. and Dermawan, | R.
2019. Growth Performance, Blood
Metabolites and Nitrogen Utilizationof
Lambs Fed with Nigella sativa Meal.
Pak. J. Nutr., 18 (3): 247-253.

Saleh, A. A.; Zaki A.; ElI- Awady, A;
Amber, K.; Badwi, N.; Eid, Y.;
Ebeid, T. A. 2020. The effect of
substituting wheat bran with cumin
seed meal on laying performance, egg
quality characteristics and fatty acid
profile in laying hens. Veterinarski
Arhiv 90 (1), 47-56.

SAS Institute 2004. SAS User’s Guide:
Statistics. Release 9.1. SAS Institute
Inc., Cary, NC.

749



Emam'’, K. R. S.et al.

Silvia, D.; Masturah, M. F.; Aris, Y. T.;
Nadiah, W. A. W. and Bhat, R.
2012. The effects of different
extraction temperatures of the screw
press on proximate compositions,
amino acid contents and mineral
contents of Nigella sativa meal. Am. J.
Food Tech. 7: 180 — 191

Song, Z.; Liu, L.; Sheikhahmadi, A.;
Jiao, H. and Lin, H. 2012. Effect of
heat exposure on gene expression of
feed intake regulatory peptides in
laying hens. J. of Biomedicine and
Biotechnology 2012:1-8.

Tollba, A. A. H and Hassan, M. S. H.
2003. Using some natural additives to
improve physiological and productive
performance of broiler chicks under
high temperature conditions 2- black
cumin (Nigella Sativa) or garlic
(Allium sativum) Egypt. Poult. Sci.
23: 327 - 340.

750

Yalemn, S.; Yalem, S.; Erol, H;

Bugdayei, K.E.; Ozsoy, B. and
Cakir, S. 2009. Effects of dietary
black cumin seeds (Nigella sativa L.)
on performance, egg traits, egg
cholesterol content and egg yolk fatty
acid composition in laying hens. J. Sci.
Food Agric. 89: 1737-1742.

Zanouny, A.l.; Abd-el-Moty, A. K. |;

El-Barody, M. A. A.; Sallam, M. T.
and Abd-el-Hakeam, A. A. 2013.
Effect of supplementation with Nigella
sativa seeds on some blood
metabolites and reproductive
performance of Ossimi male lambs.
Egyptian Journal of Sheep and Goat
Sciences 8, 47-56.

Zeweil, H. S. 1996. Evaluation of

substituting Nigella sativa oil meal for
soybean meal on the performance of
growing and laying Japanese quails.
Egypt. Poultry Sci. 16, 451-477.



laying hens, Nigella Sativa, heat stress, productive performance, hematological

ol padlal) ‘
3l i g lal cial A4S ) A s e Bl (bl zlaall aal) cldia g ALY 1Y)

T e o el ae Saiadl ae adall e T daaa Jlal ¢ alal e o185 (usad
e — iy g Aaals — el U RIS gl gall 5 ) gl LY el
ran — sl paall Ggay 58 e — Gal sl s Ol gad) Lin sl gand o |
e — sl paall iy 58 e calsall g o)) all et 0 T

al iy aliyl oY) e A<l A s (e Adlia) il sl 5 i ) & el s2a Caags
Ot Sl Lo A o g gl ¥E jee Aaludalan VY ¢ axe aadi 5 jlall Cagplall cad (yalul) zlaall
[ Aalas Yo) Slalae Al G Wil sde plaall a0 aloa YAYE #1387 80 05 Jausia Gl
L a3 W) Aleladdl (58 / dalad V) Lsluie <l e A ) Ui pde Caend Alalae JS (Aalae
Glo Aagl Ny A 5 LGl COldaall e Laiy ¢ J Sl Ao same < tie )5 Al dlle e zlal)
(s o Kl ARdal) e A8 pll ds S 95 Vo Vv 0 e (g5t (30

1o Ve o olarall cdlalaall 8 403l el 5 Gl dae 5 ()55 (e DS 3 Ay sine 32 il < el
b Al 388 e (b Ay giaall 3330 (e a2l o (AT EBladly A jlae 4S50 A S 9
o paall aall &l S ane G gima 3l ) Jg Il 45 jlae A4S pll s S 95 Yo Ve 0 e o)) cBlladl)
ALl | J il de ganay 45 )lhe AS ) daa S 95 10 o oAl COllaall B (sl sanedl 5SS
Cresel¥ls S gl oy GBS (B e (alinl) ) al 96 VO Ay A0 da S
dae (& ity SU (5 e L sina ) Las (s AV 3labaally 43 jlie g il S 5 55 slall g (o sl
¢V 00 (5 gua Al s S aladi] (TS e gana s A ) daa S S0y 45 )l80 O © )
IS il Jaall Gueat e (Sail Lea Adail)l Gl (aleds) ) ool palil) zlaadll Gdle 4 % Vo
EEXEL

%o 10 (5 sy 5lal) oy lall cind alall zlaall 35le (8 AS ) Aan o aladid o ) Al all alas
oaball zlaall La gl sadl) LY (ALY oY) o Gl 28 2 juadS

) Clia ¢ aliY) 1o ¢ sl all deaY! ¢ Al A ¢ bl zlaall : Al sy

751



