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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 1st treatment, chickens fed basal diet and considered as control
group (C). The 2nd, 3rd and 4th 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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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
Alaqil 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; AbuDieyeh 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

INTRODUCTION
Climate changes, in particular global
warming, will affect the health and
welfare of farm animals, especially in
country located in tropical and subtropical 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 Oguntunji
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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laying hens' diets on productive
performance
and
some
hematobiochemical 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
hematobiochemical 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 1st treatment, chickens fed on
basal diet and considered as control
group(C). The 2nd, 3rd and 4th 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 thermohygrometer 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
× RH) × (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 (27.828.8), 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 0 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=µ + Tri + eij
Where,
Yij= Observations.
µ = Overall mean.
Tri = Effect of ith treatment (i: 1-4).
eij= 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

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
Yalcın 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 Elkashef (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
(Capcarová and Kolesárová, 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 0.5 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
5%
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
Oil
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
100
100
100
100
Total
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 IU, Vit. E I0g, Vit.K3 1000 mg, Vit. B1 1000 mg, Vit. B2 5000 mg, Vit. B6
1.5g, Vit. B12 10 mg, Pantothenic acid 10g, Niacin 30g, Folic acid 1g, Biotin 50 mg, Iron 30g,
Manganese 70g, Choline chlorite 10g, Iodine 300 mg, Copper 4g, Zinc 50g and Selenium 100
mg.
** According to NRC (1994).

Table (2): Indoor ambient temperature (AT, o 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
32.5
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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
±SE
5%
10%
15%
IBW (g)
1779.55
1777.11
1761.88
1785.33
30.33
FBW (g)
1901.40
1932.50
1944.20
1958.10
52.50
c
b
a
a
Egg weight (g)
61.15
63.36
65.57
65.20
0.48
Egg number
68.45c
69.19bc
71.91ab
74.12a
1.44
b
b
a
a
Egg mass (g)
4185.71
4383.87
4715.13
4832.62
98.60
TFI (g)
10069.95
10132.42
10181.17
10238.63
89.82
Feed comversion
2.40b
2.31b
2.15a
2.11a
0.067
IBW = initial body weight; FBW = final body weight; TFI = feed intake.
a, b, c
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
±SE
5%
10%
15%
Red blood cells (×106)
2.39b
2.45ab
2.47ab
2.53a
0.03
Hemoglobin (g/dl)
9.04 c
9.32 b
9.26bc
9.62a
0.08
a
b
ab
a
Packed cell volume (%)
27.14
26.21
26.75
27.30
0.27
MCV (fl)
113.20 a
107.03b
108.10b
108.00b
1.67
MCH (pg)
37.74
38.06
37.47
38.04
0.84
b
a
a
a
MCHC (%)
33.33
35.56
34.63
35.23
0.55
MCV = mean corpuscular volume; MCH = mean corpuscular hemoglobin; MCHC = mean
corpuscular hemoglobin concentration.
a, b, c
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)
8.93a
7.54bc
7.89ab
6.44c
0.43
a
a
ab
b
Albumin (g/dl)
4.75
4.74
4.21
3.89
0.20
Globulin (g/dl)
4.18a
2.79b
3.68ab
2.54b
0.44
a
a
b
b
Glucose (mg/dl)
165.64
156.02
140.50
142.01
1.98
Cholesterol (mg/dl)
155.90a 137.42b
122.57b
136.02c
3.70
Alanine transaminase (i.u./l)
10.13ab
10.97a
11.45a
8.90b
0.58
Aspartic transaminase (i.u./l)
30.22
29.76
28.18
29.37
0.87
Creatinine (mg/dl)
0.75b
1.58a
0.52 b
0.76 b
0.18
a, b, c

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
5%
10%
15%
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

ShTh= shell thickness, NSM = Nigella Sativa meal
a, b
Means bearing different superscripts are significantly different (P<0.05).
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الولخص العزبى
األداء اإلنخاجى وصفاث الذم للذجاج البياض الوغذى على كسب حبت البزكت ححج الظزوف الحارة
خويس رفاعى سيذ إهام  ،1أهال هحوذ حسن ،2عبذ الذاين عبذ العزيز عبذ الذاين ،3على صابز هزسى
 1قسى اإلَخاج انحيىاًَ وانذواخٍ – كهيت انشراعت – خايعت بًُ سىيف – يصز
 2قسى فسيىنىخيا انحيىاٌ وانذواخٍ – يزكش بحىد انصحزاء – يصز
 3قسى حغذيت انحيىاٌ وانذواخٍ – يزكش بحىد انصحزاء – يصز

2

حهذف هذِ انخدزبت إنً حقييى حأثيز انًسخىياث انًخخهفت يٍ كسب حبت انبزكت عهً األداء اإلَخاخً وصفاث انذو
نهذخاج انبياض ححج انظزوف انحارة .إسخخذو عذد  121دخاخت بياظت عًز  34أسبىع يٍ سالنت دخاج انهىهًاٌ
انبًُ بًخىسط وسٌ  17.85 ±1996991خزاو .حى حقسيى انذخاج عشىائيا إنً أربعت يعايالث ( 31دخاخت /
يعايهت) .كم يعايهت قُسًج عشىائيا إنً ثالثت يكزراث يخساويت ( 11دخاخت  /يكزرة) .انًعايهت األونً حى حغذيت
انذخاج عهً عهيقت أساسيت واعخبزث يدًىعت انكُخزول  ،بيًُا ُغذيج انًعايالث انثاَيت وانثانثت وانزابعت عهً
عالئق ححخىي عهً  % 15 ،11 ، 5كسب حبت انبزكت يٍ انعهيقت انكهيت ،عهً انخىانً.
أظهزث انُخائح سيادة يعُىيت فً كال يٍ وسٌ وعذد انبيط وانكفاءة انغذائيت فً انًعايالث ان ًُغذاِ عهً 15 ،11
 %كسب حبت انبزكت يقارَت بانًعايالث األخزي .عهً انزغى يٍ انشيادة انًعُىيت فً سًك قشزة انبيعت فً
انًعايالث ان ًُغذاِ عهً  % 15، 11، 5كسب حبت انبزكت يقارَت بانكُخزول .ساد يعُىيا عذد كزاث انذو انحًزاء
وحزكيش انهيًىخهىبيٍ فً انًعايالث ان ًُغذاِ عهً  % 15كسب حبت انبزكت يقارَت بًدًىعت انكُخزول .إظافت
كسب حبت انبزكت بُسبت  % 15أدي إنً إَخفاض يعُىي فً حزكيشاث سيزو انبزوحيٍ انكهً واالنبيىييٍ
واندهىبيىنيٍ واندهىكىس وانكىنسخزول يقارَت بانًعايالث األخزي .بيًُا ساد يعُىيا يسخىي انكزياحيُيٍ فً يعايهت
انـ  % 5يقارَت بًعايالث كسب حبت انبزكت ويدًىعت انكُخزول .إسخخذاو كسب حبت انبزكت بًسخىي ، 11 ، 5
 % 15فً عالئق انذخاج انبياض أدي إنً إَخفاض حكانيف انخغذيت يًا اَعكس عهً ححسٍ انذخم انُقذي نكم
دخاخت.
حخهص انذراست إنً أٌ إسخخذاو كسب حبت انبزكت فً عالئق انذخاج انبياض ححج انظزوف انحارة بًسخىي % 15
كًصذر غيز حقهيذي حسٍّ يٍ األداء اإلَخاخً واإلسخداباث انفسيىنىخيت نهذخاج انبياض.
انكهًاث انذانت  :انذخاج انبياض  ،حبت انبزكت  ،اإلخهاد انحزاري  ،األداء اإلَخاخً ،صفاث انذو
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