
Introduction

High ambient temperature in Egypt during the
summer generates a status of stress and evokes a
combination of behavioral, biochemical, immuno-
logical and physiological changes (Toyomizu et al.,
2005 ; Faisal et al., 2008) , reduction of feed con-
sumption (Abu-Dieyeh, 2006), increased respira-
tion efficiency and therefore lower weight gain in
heat stress birds (Mashaly et al., 2004), increase
water intake (Soleimani et al., 2008 and Bozakova,
2008), significantly reduced in body weight, feed
intake and feed conversion ratio (Abu-Dieyeh.
2006), reduction in the level of triiodothyronine
(T3) and tetraiodothyronine (T4) hormones, (Kus-
nadi and Rahim, 2009) affecting the thyroid activ-
ity in poultry  and induce negative impact on
carcass traits (Tao et al., 2006) and  increased level

of plasma corticosterone  (Lin et al., 2006a; Star et
al., 2008). To overcome this bad effect of heat
stress, we can use black seeds or coriander seeds.

Broilers fed diets contain Nigella Sativa seeds
significantly increased the body weight gain and
improved feed conversion ratio. (Abu-Dieyeh and
Abu-Darwish, 2008; Al-Beitawi and El-Ghousein,
2008). Also, no harmful effects on heat stressed
broiler performance and decreased their respiration
rate and body temperature compared with control.
So that it could be supplemented to overcome the
deleterious effects of hot climatic conditions
(Tollba and Hassan, 2003). Improved thyroid hor-
mones following black seeds supplementation, had
a positive effect on feed intake and dressing  per-
centage  (Durrani et al., 2007 and Abu-Dieyeh and
Abu-Darwish, 2008). 

In other hand, broilers fed diet contains 2% co-
riander seed (Black Cumin seed) at high ambient
temperature showed higher level of final body
weight, feed conversion ratio in comparing to con-
trol group with a positive effect on broiler perform-
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ance and immune system (Farah K. Al-Jaff, 2011).
A beneficial effect on body weight gain, feed con-
version ratio, carcass weight by increasing feed in-
take was also indicated by Ismail (2011). The
presen study was aimed to determine the effects of
feeding heat stressed broilers (Ross308) diets con-
tain Nigella Sativa seeds or coriander seeds on In-
gestive, panting behaviors, feed consumption,
weight gain, and feed conversion ratio, live body
weight, slaughter weight, carcass weight and dress-
ing percentage, corticosterone, T3 and T4.

Materials and methods

A total number of (135) one unsexed day old "Ross
308" broiler chicks were reared in a laboratory an-
imal house in the Veterinary Hospital of the Faculty
of Veterinary Medicine, Assiut University. The
chicks were divided into three groups. each one
consisted of (15 birds / replicate).

Management and cleaning

Day to day management was carried out for keep-
ing the facility clean. After daily cleaning, cleaned
feeders and drinkers were dried and filled with food
and water. Also, the contaminated wastes and dead
birds were hygienically disposed by incineration.

Lighting

Continuous lighting program (23 hours lightning:
1 hour darkness) was used, 60 watt bulb was sus-
pended 2.20 m at head height of the birds.

Temperature and relative humidity

In the first 14 days of age temperature and relative
humidity of the room was maintained according to
the recommendations of broiler breeder company
(Aviagen, 2002). Then the heat stress experiment
(34◦C) was started from 14: 42 days old. The heat
was provided by using an electrical heater. 

Ambient temperature was determined by maxi-
mum and minimum thermometer and Indoor rela-
tive humidity was measured by using a wall mount
wet and dry bulb hygrometer. The readings were
taken every day and the average of weekly readings
was calculated (Fig. 1). 

Diet and feeding

The basal diets were formulated using N.R.C.
(1994) guidelines. It contained 21% protein (starter
type from 0 – 14 days) and 23% (grower type from
15 – 42 days) with 3200 kcal/kg.

The birds were fed adlibitum on Antibiotic-free
mash diet feed (containing thoroughly mixing
treatment substance 1% black seed (group 1) or 2%
coriander seed (group 2)  or with no addition (con-
trol group). Bird had given free access to fresh and
clean water throughout the experimental period.
Feed was offered daily and residual feed was meas-
ured weekly.

Birds' identifications

Bird identifications carried by wing band which
changed every week.
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Table 1. Different chicks groups included in the study

Table 2. Medication was given to the experminted chicks



Medication and vaccination

Medication was given to the experminted chicks
according to the design shown in Table 2. AD3E,
Ca and Ph were stopped at the 3rd week of the ex-
periment in order to prevent interference with the
measured results of Ca and Ph while AD3E can re-
live the effect of heat stress.

Vaccination

The chicks were vaccinated in drinking water
against Newcastle disease with Hitchner-B1 at 6th
days old; with Lasota strain at 17th, 29th days old
and against Gumboro disease at 12th and 23rd days
old. 

Work items

Behavioral Observations

Behavioral observation was started from 14 to 42
days old and recorded by using both video tape and
eye observation. Chick's behavior was observed to
directly throughout the study using Scanning tech-
nique according to Fraser and Broom (1990). Three
birds in each replicate were observed three times a
day for three days / week as follows: At early morn-
ing (8.0: 9.0 am), at late morning  (12:1 pm) and at

late afternoon (4: 5 pm). So each group was ob-
served 30 min. daily for recording the percent of
chicks performing the following behaviors. 
1) Ingestive behavior:
A- Feeding: pecking at feed in the feed trough. 
B-Drinking: obtaining water at the drinkers.
2) Panting: (respiration rate):  measured by count-
ing birds which have rapid movement of body wall
or opening it mouth during respiration.

Broiler Performance

There birds from each replicate (9 birds from each
group) were randomly selected and marked with a
non toxic paint. If any bird died from the marked
group, it was replaced by another one. Selected
birds were used for measuring the performance as
follows. 

Live body weight

Birds were weighted weekly and the live body
weights were totaled and divided by the number of
marked chicks to obtain the average live body
weight. All birds were weighed to the nearest 0.1g. 

Body weight gain

The average body weight gain was calculated
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Fig. 1. Average temperature and average relative humidity during   experiment period



weekly by subtracting the initial live weight from
the final one every week. Individual live weight
gains were totaled and divided by the number of
experiments chicks to obtain the average live body
weight gain.

Feed intake

Chicks in each replicate were provided with a cer-
tain amount of feed | weekly. The residuals were
obtained at the end of the same period and the
amount of feed consumed was calculated from dif-
ferences. 
Feed intake (g/bird)/pen =    Amount of feed con-
sumed during the period /pen
Number of chicks during the period /pen

Feed Conversion (FC)

Feed conversion (feed required to produce a unit of
gain) was calculated for each age interval by divid-
ing the average feed consumption per chick per
week on average body weight gain per chick per
week

Carcass traits

At the ends of the growing period (42 days old), 6
birds from each treatment (2 from each replicate)
were randomly taken. Birds were slaughtered by
severing the carotid artery and jugular veins then
after four minutes of bleeding, each bird was
dipped in a boiling water bath for two minutes and
the feathers were removed by hand.
After the removal of the head, the carcass was man-
ually eviscerated to determine some carcass traits
as follow.
a) Live body weight at slaughtering 
b) Carcass weight: The weight of the slaughtered
birds after removal of feathers, head, and feet but
including the edible giblet 
Edible giblet = "liver without a gall bladder, heart,
gizzard and abdominal fat" 
c) Dressing %: Dressing % was calculated accord-
ing to Batta (2004) as following:

Serum T3, T4 and corticosterone

Blood parameters were estimated according to the

recommendations of Sahin et al. (2005). At 42 days
old, five birds randomly taken from each treatment,
weighed and slaughtered. During the bird's exsan-
guinations, about 2-3 ml of blood samples were
collected  from each bird  in a tube without antico-
agulant to determine the chemical blood parameters
and hormones. The tubes were kept at the room
temperature for 30 minutes, then stored in a refrig-
erator for 60-90 minutes and then centrifuged at
3000 r.p.m for 10 minutes and the separated serum
was transferred to another Epindoorf`s tube using
micropipette. Serum triiodothyronine (T3), Serum
Thyroxin (T4) and corticosterone levels were de-
termined using commercial kits.

Statistical analysis

The data were subjected to Statistical analysis of
the obtained data were carried out with one way
ANOVA using SPSS program for Windows Ver-
sion 13 (SPSS, 2001) to determine if variables dif-
fered between groups. Means were compared using
Duncan’s multiple range test (Duncan, 1955). 

Results

Behavioral observation

The data tabulated in Table (3) claimed the effect
of black seed and coriander seed as anti-heat stres-
sors on ingestive and pantng behavior. 

Analysis of variance of these results illustrated
that, there was a significant increase of feeding be-
havior among black seeds and coriander seeds
compared with the control group. Moreover, there
was a significant decrease of water to feed ratio
among treatment groups and the control one.  Also,
no significant difference was indicated in drinking
behavior among any of the treatment groups and
the control one.  

There was a significant decrease in panting be-
havior among black seed; coriander seed groups in
comparison with one control. 

Performance characters

Feed intake, Body weights and Body weight gain

Table (4) cleared that, there was a significant in-
crease of feed intake, average final body weights
and average body weight gain as a result of these 
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treatments in comparison with the control group.
However, there was numerically, but not significant
decrease in feed conversion ratio between all treat-
ment groups. 

Carcass characters

Live body weights at slaughtering time

There was a significant increase of live body
weight at slaughter time among black seed if com-
pared with the control group.However, birds fed
diet contains coriander seed showed a numerically,
but none significantly increase difference com-
pared with the control group.

Slaughter and Carcass weight

Analysis of variance of previously mentioned data
in Table (3) cleared that, there was a numerically,
but non significant increase in groups if compared
with the control group. 

Dressing Percentage

From Table (3) we find that, there was a significant
increase in dressing percentage with black and, co-
riander seed than in the control group. 

Effect of heat stress on serum hormones

Table (3) showed that, there was a significant de-
crease in T3 and corticosterone level between treat-
ment groups and controls one, while there was no
significant difference between all groups in their
T4 level.

Discussion

The effect of heat stress on decreasing feed intake
was discussed by Mashaly et al. (2004) and
Soleimani et al. (2008). While the effect of heat
stress on increasing of water to feed ratio was dis-
cussed by Aengwanish and Simaraks (2004).The
results of the previous authors were in disagree-
ment with both the black and coriander treatment
groups. 

Nadia (2003) and Toyomizu et al. (2005). Stated
that, heat stress led to increasing panting behavior
which disagreed with the present results, a finding
showed the positive roles of different treatment

substances in alleviation the negative effect of heat
stress on broilers feeding intake behaviors, water
to feed ratio and panting behavior. 

Increasing of feeding behavior in the studied
black seed group was agreed with the finding of
Gilani et al. (2004).these results may be due to the
nature of black seed as feed additive stimulating
the activity of the digestive system, improving diet
palatability and also enhancing appetite of poultry
(Gilani et al., 2004). On the other hand, increasing
of feeding behavior following supplementation
with coriander seed was agreed with Wichtl (1994),
and may be related to the essential oils present in
coriander seed, which increase the appetite (Wichtl,
1994) as well as the appetizing and stimulatory ef-
fects in the digestive process (Cabuk et al., 2003).

Furthermore, a significant decreasing in panting
behavior was found in case of black seed group a
finding agreed with Tollba and Hassan (2003) and
Hermes et al. (2011) may be due to some biological
value of chemical composition of black seed. 

The negative effect of heat stress on decreasing
the feed intake, body weights and body weight gain
was previously discussed by Garriga et al. (2005)
and Gharib et al. (2008);  Abu-Dieyeh  (2006);
Gharib et al. (2008); Ramnath et al. (2008) and
Cooper and Washburn (1998). The results of the
previously mentioned authors were disagreed with
our finding, which supported the importance of
using the black seed and coriander seed in allevia-
tion of the negative effect of heat stress on feed in-
take, body weight and body weight gain.

Increase of feed intake in broiler supplemented
with black seeds was agreed with the findings of
Gilani et al. (2004) and Durrani et al. (2007). This
result may be related to the nature of black seed as
natural additive, stimulating the activity of the di-
gestive system, improving diet palatability, enhanc-
ing appetite of poultry and increasing the amount
of feed intake (Gilani et al., 2004). Moreover, the
increased of the experimented bird's body weight
was agreed with Hassan et al. (2004) and El-Bagir
et al (2006) while disagreed with Akhtar et al.
(2003). However the increasing weight gain was
agreed with Nofal et al. (2006), Abu-Dieyeh and
Abu-Darwish (2008) and Al-Beitawi and El-Ghou-
sein., (2008).It may due to the biological functions
of Nigella Sativa Seed components such as Nigella,
thymoquinone and thymohydoquinone, which
shown to posses anti-microbial and pharmacologi-
cal activities (Hassan et al., 2004). In addition to
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that, Nigella Sativa Seed rich in the unsaturated
fatty acids such as oleic, linoleic and leinolenic
acids that are considered essential for growth (Mur-
ray et al., 1991). In other hand, the results of the
study coriander seed group on increasing feed in-
take was agreed with finding of Hertrampt (2001)
and Cabuk et al. (2003), it may be attributed to es-
sential oils present in coriander seed such as
linalool (60-70%) and others (Hertrampt, 2001).
The increased body weight and body weight gain
in agreement with (Wichtl, 1994). While, the effect
of heat stress on increasing feed conversion ratio
was shown by (Gharib et al., 2008). The data of
this author were in contrast of our finding which
explained the importance of using the different
treatment substances in alleviation of negative ef-
fect of heat stress on feed conversion ratio.

For black seeds the decrease of feed conversion
ratio was disagreed with the finding of Tollba and
Hassan (2003); Nofal et al., (2006); Abu-Dieyeh
and Abu-Darwish (2008) and Al-Beitawi and El-
Ghousein (2008) while it was agreed with the find-
ing of (Radwan, Nadia, 2003). This result may be
due to improved feed intake, feed conversion ratio
and carcass yield (Tucker, 2002 and Alçiçek et al.,
2003) 

However the decrease of feed conversion due to
adding of the coriander seed group was disagreeing
with the finding of Hertrampt (2001) and Farah K.
Al-Jaff (2011) and may be due to the essential oil
extracted from coriander seed, in particular the
linalool, which has positive effects in improving
feed intake, feed conversion ratio and carcass yield
(Wichtl.1994 and Hertrampt.2001)  

The effect of heat stress on decreasing body
weight discussed by finding of Garriga et al.
(2005); Abu-Dieyeh (2006); Gharib et al. (2008)
and Ramnath et al. (2008). The results of the pre-
viously mentioned authors were in disagreement
with data of Table (3). At the same time, the result
of the black seed group was agreed with Hassan et
al. (2004) and El-Bagir et al. (2006) while it dis-
agred with Akhtar et al. (2003). This may be due
to the fact that Nigella Sativa Seed is rich in the un-
saturated fatty acids such as oleic, linoleic and
leinolenic acids that are considered essential for
growth (Murray et al., 1991). At the same time, the
result of the coriander seed group was agreed with
that of Wichtl (1994) and Farah K. Al-Jaff (2011)
and may be attributed to the presence of essential
oils such as linalool (60-70%) (Wichtl, 1994).

Moreover, the effect of heat stress on increasing
carcass weights was discussed by Geraert and Guil-
laumin (1993). The data of previously mention au-
thors was disagreed with our result (no significant)
which explained the failure of using the different
used treatments in alleviation of negative effect of
heat stress on carcass weight. At the same time, the
data of the present study agreed with Ahmed et al.
(2005) and Guler et al. (2007). 

While  the effect of heat stress on decreasing
dressing percentage which studied by Sahin et al.
(2005) it was disagreed with our result which ex-
plained the importance of using the different treat-
ment in subsidence of negative effect of heat stress
on dressing percentage.

Also, the significant increase in case of black
seed group was agreed with the result of (Al-Ho-
midan et al., 2002 and Durrani et al., 2007) and
may be due to essential oils of Nigella Sativawhich
blocked effect of pathogens in the digestive system
and improved feed intake, feed conversion ratio
and carcass yield (Tucker, 2002 and Alçiçek et al.,
2003). 

Garriga et al. (2005); Sugito et al. (2007) and
Kusnadi and Rahim (2009) mentioned that, the heat
stress on leading to decreasing T3 level in broiler
chicks. While effect of heat stress on increasing
level of plasma corticosterone suited by (Lin et al.,
2006a,b and Star et al., 2008).

The present effect of black seed on decreasing
Triiodothyronine (T3) was disagreed with (Hermes
et al., 2011), While the numerical showed no sig-
nificant increasing (T4), was agreed with the find-
ing of (Hermes et al., 2011) It may be due to direct
stimulation on the thyroid gland directly and/or
through the pituitary gland to secrete the thyroid
hormones. (Khodary et al., 1996)

Conclusion

Black seed and coriander seed help to alleviation
of some negative effect of heat stress on some be-
haviors , some carcass traits and some blood pa-
rameters when used as feed additives

Acknowledgement

I'm grateful to my department members for their
gaudiness in writing and publishing of this article.

99

Ramadan.D.M. EL-Shoukary et al. /Journal of Advanced Veterinary Research 4 (3) (2014) 93-101



References

Abu-Dieyeh, Z.H.M., 2006a. Effect of high temperature per
se on growth performance of broilers. International
Journal of Poultry Science 5 (1), 19-21.

Abu-Dieyeh, Z.H.M., Abu-Darwish M.S., 2008. Effect of
feeding powdered black cumin seeds on growth per-
formance of 4-8 week old broilers. Journal of Animal
and Veterinary Advances 3, 286-290.

Aengwanich, W., Simaraks, S., 2004. Pathology of heart,
lung, liver, and kidney in broilers under chronic heat
stress. J. Sci. Technol. 26(3), 417-424.

Ahmed, T., Sarwar, M., Mahr-UN-NISA, Ahsan-UL-HAQ,
ZIAUL-H., 2005. Influence of varying sources of di-
etary electrolytes on the performance of broilers
reared in a high temperature environment. Animal
Feed Science 20, 277-298.

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

Al-Beitawi, N., El-Ghousein S.S., 2008. Effect of feeding dif-
ferent levels of Nigella Sativa seeds (black cumin) on
performance, blood constituents and carcass charac-
teristics of broiler chicks. Int. J. Poultry Sci. 7, 715-
721.

Alçiçek, A., M. Bozkurt, M. Çabuk., 2003. The effect of es-
sential oil combination derived from selected herbs
growing yield in Turkey on broiler performance.
South Afrc. J. Anim. Sci. 33, 89-94.

Al-Homidan, A., Al-Qarawi, A.A., Al-Waily, S.A., Adam,
S.E.I., 2002. Response of broiler chicks to dietary
Rhazya stricta and Nigella Sativa. Br. Poultry Sci. 43,
291-296.

Aviagen, 2002. Manual of Ross broilers. www.aviagen.com
Batta, S.S., 2004. Carcass yields and composition of three

breeds of ducks. AL. Azhar. J. Agric, Res. 40, 1-15.
Bozakova, N., 2008. Ethological aspects of chicken's welfare

under different environmental conditions during sum-
mer time. Ecology and Future - Bulgarian Journal of
Ecological Science, 7(2), 29-33.

Cabuk, M., Alcicek, A., Bozkurt, M., Imer, N., 2003. Antimi-
crobial properties of the essential oils isolated from
aromatic plants and using possibility as alternative
feed additives.II. National Animal Nutrition Congress.
18-20 September, Konya, Turkey, pp: 184-187.

Cooper, M.A., Washburn, K.W., 1998. The relationships of
body temperature to weight gain, feed consumption
and feed utilization in broilers under heat stress. Poult.
Sci. 77, 237-242.

Duncan, D.B., 1955. Multiple range and multiple F tests. Bio-
metrics 11, l-42.

Durrani, F.R., Chand, N., Zaka, K., Sultan, A., Khattak, F.M.,
Durrani, Z., 2007. Effect of different levels of feed
added black seed (Nigella Sativa L) on the perform-
ance of broiler chicks. Pakistan J. Biol. Sci. 10, 4164-
4167.

El-Bagir, N.M., Hama, A.Y., Hamed, R.M., Abd El-Rahim,
A.G., Beynen, A.C., 2006. Lipid composition of egg
yolk and serum in laying hens fed diets containing
black cumin (Nigella Sativa). Int. J. Poult. Sci. 5, 574-

578.
Faisal, B.A., Abdel–Fattah, S.A., El – Hommosany, Y.M.,

Nermin M.A., Maie F.M.A., 2008. Immunocompe-
tence, hepatic heat shock protein 70 and physiological
responses to feed restriction and heat stress in two
body weight lines of Japanese quail. International
Journal of Poultry Science 7 (2), 174-183.

Farah K. Al-Jaff., Al-Mashhadani, E.H., Hamodi, S.J., Al-
Mashhadani, H.E., 2011. Effect of coriander oil on
broiler performance and some physiological traits
under high ambient temperature. Pak. J. Nutr. 10, 10-
14.

Fraser, A.F., Broom, D.M., 1990. Farm Animal Behavior and
welfare. 3rd edition Thomson Litho. Ltd.

Garriga, C., Richard, R.H., Concepció Amat, Joana M.
Planas, Malcolm A. Mitchell, Moretó, M., 2005. Heat
stress increases apical glucose transport in the chicken
jejunum.Egyptian J. Anim. Prod. 42 (1), 47-70.

Geraert, P.A., S. Guillaumin, B.L., 1993. Are genetically lean
broilers more resistant to hot climate. Brit.Poult. Sci.
34, 653-643.

Gharib, H.B.A., Desoky, A. A., El-Menawey, M.A., Ahmed,
O. A., Hendricks, G.L., Mashaly, M.M., 2008. The
role of photoperiod and melatonin on alleviation of
the negative impact of heat stress on broilers. Inter-
national Journal of Poultry Sci. 7 (8), 749-756.

Gilani, A.H., Jabeen Q., Khan M.A.U., 2004. A Review of
medicinal uses and pharmacological activities of
Nigella Sativa.Pakistan J. Biol. Sci. 7, 441-451.

Guler, T., Ertas, O.N., Kızıl, M., Dalkılıc, B., Ciftci, M.,
2007.  Effect of dietary supplemental black cumin
seeds on antioxidant activity in broilers. Medycyna
Wet. 63, 1060-1063.

Hassan, I.I., Askar, A.A., Gehan EL-shourbagy, A., 2004.
Infl uence of some medicinal plants on performance,
physiological and meat quality traits of broiler chicks.
Egypt.Poult. Sci. 24, 247-266.

Hermes, I.H., Attia, F.M., Ibrahim, K.A., EL-nesr, S.S.,
2011.Physiological Responses of Broiler Chickens to
Dietary Different Forms and Levels of Nigella Sativa
L., During Egyptian Summer Season. Abstract Jour-
nal of Agricultural and Veterinary Sciences.Qassim
University 4, 17-33.

Hertrampt, J.W., 2001. Alternative antibacterial performance
promoters. Poult. Int. 40, 50-52.

Ismail, Z.S.H., 2011. Effect of Dietary Black Cumin Seed
(Nigella Sativa L.) or its Extract on Performance and
Total Coliform Bacterial Count on Broiler Chicks.
Abstract.

Khodary, R.M., Azzawy, M.H., Hamdy, I.R., 1996. Effect of
Nigella Sativa L. On egg production, hatchability per-
centage and some biochemical values in laying hens
with reference to fertility in cockerls.The 7th. Sci.
Con., Fac. Vet.Med., Assiut Univ., 17-19 Nov. pp. 91-
105.

Kusnadi, E., Rahim, F., 2009. Performance and plasma tri-
iodothyronine of broilers as result effects of heat
stressed in tropic area. Media Peternakan 32, 155-161.

Lin, H., Decuypere, E., Buyse, J., 2006b. Acute heat stress
induces oxidative stress in broiler chickens. Comp.
Biochem.Physiol. A 144, 11-17.

100

Ramadan.D.M. EL-Shoukary et al. /Journal of Advanced Veterinary Research 4 (3) (2014) 93-101



Lin, H., Jiao, H.C., Buyse J., Decuypere E., 2006a. Strategies
for preventing heat stress in poultry. World's Poult.
Sci. J. 62, 71-85.

Mashaly, M.M., Hendricks, G.L., Kalama, M.A., Gehad,
A.E., Abbas, A.O., Patterson, P.H., 2004. Effect of
heat stress on production parameters and immune re-
sponses of commercial laying hens1. Poult. Sci. 83,
889-894.

Murray, R.K., Granner, D.K., Mayes, P.A., Rodweel, V.W.,
1991. The text book of Harper's Biochemistry, 22 edi-
tion,Appleton and Large, Norwalk, Connecticut, Las
Altos, Calliformia.

N.R.C., 1994. Nutrient requirements of poultry. 9th Ed Na-
tional Academy press, Washington, D.C., USA.

Nadia, M.A., 2003. A study of some physiological, produc-
tive and reproductive parameters of Japanese quail
under stress condition. PhD. thesis Department of
poultry production. Faculty of Agriculture, El- Fay-
oum. Cairo University, Egypt.

Nofal, M.E, Abo-Etta E.M., Salem A.A., 2006. Some pro-
ductive and physiological responses to dietary Nigella
Sativa seeds supplementation of Mamourah laying
hens. Egypt. Poult. Sci. 26, 455-476.

Radwan, Nadia, L., 2003. Effect of using some medicinal
plants on performance and immunity of broiler chicks.
Ph. D . Thesis, Fac. of Agric.,Cairo Univ., Egypt.

Ramnath, R.V., Rekha, P.S., Sujatha, K.S., 2008. Ameliora-
tion of Heat Stress Induced Disturbances of Antioxi-
dant Defense System in Chicken by Brahma. eCAM.
5 (1),77–84.

Sahin K., Smith M.O., Onderci M., Sahin N., Gursu M.F.,
Kucuk O., 2005. Supplementation of Zinc from Or-
ganic or Inorganic Source Improves Performance and
Antioxidant Status of Heat-Distressed Quail. Poultry
Science 84, 882–887.

Soleimani, A.F., Kasim, A., Alimon, A.R., Zulkifli, I., 2008.
Durability of induced heat tolerance by short term
heat challenge at broilers marketing age. Pakistan
Journal of Biology Sciences 11 (17), 2163-2166.

SPSS, 2001.  Statistical software package for the social
secinces.  SPSS Inc. United States of America. Cited
by http://www.spss.com.

Star, L., Decuypere, E., Parmentier, H.K., kemp, B., 2008.
Effect of single or combined climatic and hygienic
stress in four layer lines: Endocrine and oxidative
stress responses. Poult. Sci. 87, 1031-1038.

Sugito, W. Manalu, Astuti, D.A., Handharyani, E.C., 2007.
Heat stress effect and given of hexane extract jaloh
(Salix tetrasperma Roxb) to cortisol level, triiodothy-
rone and hematology profile of broiler chickens. JITV
12, 175-184.

Tao, X., Zhang, Z.Y., Dong, H., Zhang, H., Xin, H., 2006.
Responses of thyroid hormones of market-size broil-
ers to thermoneutral constant and warm cyclic tem-
peratures. Poult. Sci. 85,1520-1528.

Tollba, A.A.H., 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(2), 327-340.

Toyomizu, M.T.M., Mujahid, A., Akiba, Y., 2005.  Progres-
sive alteration to core temperature, respiration and
blood acid- base balance in broiler chickens exposed
to acute heat stress . The Journal of Poultry Science
42, 110-118.

Tucker, L., 2002. Botanical broilers: Plant extracts to main-
tain poultry performance. Feed International. 23, 26-
29.

Wichtl, M., 1994.  Herbal drugs and phytopharmaceutieals.
CRC Press, Stuttgart, pp: 159-160. 

101

Ramadan.D.M. EL-Shoukary et al. /Journal of Advanced Veterinary Research 4 (3) (2014) 93-101


