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ABSTRACT
The experiment was designed to study the effect of adding dates flesh to broiler ration that contain multi- strain probiotic
on broiler chickens performance under heat stress condition. 750 chicks in one day old, were divided randomly into five
equal treatment, the control (T0) which were given standard basal diet , the treatment (T1, T2, T3 and T4) were given
basal diet plus 1.5,3,4.5 and 6% dates flesh respectively basal diets supplemented with multi-strain probiotic a minimum of
5×10¹² cfu/kg and used 1000 gm / ton. At six-weekage, each treatment divided into two groups one of them exposed to heat
stress (35˚c)for 6 hours daily until the end of the experiment. The feed intake, weight gain and feed conversion ratio were
significantly (P<0.05) increased in treated (T3, T4) by the dietary inclusion of dates flesh as compared with the control
group. This indicates that the dates flesh and probiotic reduced the heat stress effect and can be used as a growth promoter
in broiler diets.
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Saccharomyces cerevisiae). It has been reported to inhibit
the growth of pathogenic microorganisms and provide
digestive enzymes, as a result changes in the intestinal
microflora, antibiotic production, and synthesis of lactic
acid leads to lowering of the intestinal pH, adhesion or
colonization to the intestinal mucosa and prevention of
ammonia synthesis (Jin et al., 2000) vitamin
supplementation (Curca et al.,2004). It has been reported
in several studies that single and mixed probiotics
increases poultry production (Mohan et al., 1996; Jin et
al., 1998). Modern-day agriculture is gradually embracing
organic agriculture, which involves the use of natural
materials rather than synthetic material. Dates are a natural
source of minerals, multivitamin, antioxidantready energy
(glucose and fructose).The purpose of this study was to
assess the possibility of date flesh (Phoenix dactylifera L)
with probiotics to be used as broiler feed for effect on
health and performance, of broiler chickens reared under
heat stress. Iraq from the first countries in dates production
and there are large amount of wasted dates, at same time
poultry industry suffer from high temperature.

INTRODUCTION
Heat stress remains one of the major challenges facing
poultry production in many regions of the world (Teeter
and Belay, 1996) particularly the tropics (Adeyinka et al.,
2004; Lin et al., 2006). Compared to other domestic
animals, broiler chickens are more susceptible to changing
environmental conditions mostly during growing-finishing
phase. This can be attributed to their short production
cycle, high feed efficiency, growth rate, rapid metabolism,
high body temperature and no sweat gland (Abuja, 2010).
An increase in ambient temperature causes birds to start
panting(increase respiratory rate) as a physiological
mechanism for controlling body temperature(Shane,
1988).Other physiological responses of broilers attempting
to dissipate heat and maintain body temperature include
changes in feed consumption, water consumption, body
temperature,
electrolyte
balance,
hematological
parameters, hormone levels and behavioral (Teeter and
Belay, 1996; Berrong and Washburn, 1998).Various
researches have been conducted on the appropriate
management techniques that can be employed to combat
the effect of heat-stress, which includes control of
temperature in the poultry house by using ventilators
(Deefra, 2005).Feed and feeding manipulations (Gonzalez
et al, 2006). Vitamin supplementation (Curcaet al., 2004),
mineral supplementation (Teeter et al.,1985), honey,
glucose, probiotic, agent given either in diets and/or in
drinking water (Sayed and Shoeib, 1996 and Gross, 1988),
stocking density (Aradas et al., 2005), and early exposure
of the embryo and/or chicks to high ambient temperature
to acquire heat tolerance (Yahav and McMurty,
2001).Probiotic is viable microbial additives (like
Lactobacillus acidophilus, Streptococcus faecium and

MATERIALS AND METHODS
Birds and Housing
750 Broiler chicks (Breed: Cobb) were obtained from
Poultry Rearing Station at Abu- Ghreib referred to
Animal Resources researches department of State Boards
of agricultural Researches. After weighting, the chicks
distributed randomly in (30) pens each pen contained (25)
chicks. The chicks divided into 5 treatments, with three
replicate. The chicks reared for 5 weeks of age 35thdays in
standard condition ,at six weeks age the chicks exposed to
heat stress by elevate the temperature of the chick's house
to about (35c˚) for( 6) hours. The chicks reared in (2× 2.5)
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floor pens with a deep litter system of wood shavings
floor. The bird had free access to water and feed.
Dietary treatments
The dietary treatments were: T0basal diet (control), T1,
T2, T3 and T4 were given diet plus dates 1.5, 3, 4.5 and
6% respectively and multi-strain probiotic Biomin poultry
starme 5×10¹² cfu/kg and used 1000 gm/ton in starter and
grower feed with all treatment from 1to 42 d the end of the
experiment. Biomin poultry starme origin product from
Austria it is a contains (Enterococcussp, Bifidobacterium
sp. Pediococcussp, Lactobacillus sp.) a minimum of
5×1012 cfu/kg and used 1000 gm/ton.
Dates samples fruit (phoenix dactyliphera L)
Dates brought from Iraqi markets then removed the seed
from it, by crushing (Morton., 1987; Vandercook et al.,
1979) us, then the dates dried by automatic large ovens at
about the temperature( 60cº) for 24 hours then the dried
dates are ready to grind with crushing.
Dates analysis
Dates analysis conducted in the Central veterinary
laboratories (C.V.Ls) for the state company of veterinary
services in Baghdad. Moisture content the moisture
content is determined by measuring the mass of a food
before and after the water is removed by evaporation
according (AOAC, 1990, and Shukr, 19830).The total

solids content is a measure of the amount of material
remaining after all the water has been evaporating. The
determination of crude fibersaccording to Garcia et
al.(1997) and Wolff (1968). To determine total ash,
samples were incinerated in the muffle furnace at about
550°C for 8 h. according to fennema (1996). Tothe
determination of total nitrogen (N) by Kjeldahl carried out
as described by (Helrich, 1990). Crude fat determined from
dried date according Afnor, (2002).Total carbohydrates
estimated by difference of mean values: 100− (moisture +
proteins + ash+fat+ fibre).
TABLE 1: show the Chemical composition of commercial
Iraqi Zahedi date cultivates.
Composition
Percentage
Moisture
10.70
Total solids dry matter
89.30
Total carbohydrate
79.34
Protein
2.90
Fat
0.63
Ash
2.00
Crude Fiber
4.20
All percentages in the table take from dry matter
Feeding program

TABLE 2: show the composition of experimental diets
Ingredients
Composition
Broiler. con
Yellow corn
Soybean meal
Wheat
Oil
Dicalcium phosphate
Limestone
Common salt
Dates
Chemicals analysis
C.P %
M.E(Kcal/Kg)
METH+CYS
LYS
Ca %
Fiber

Treatment

G0
5
50
30.8
8.85
3
1.35
0.85
0.15
0

Starter diets from
(1-21) days
G1
G2
G3
5
5
5
50
50
50
31.3
31.8
32.4
6.75
4.65
2.45
3.1
3.2
3.3
1.35
1.35
1.35
0.85
0.85
0.85
0.15
0.15
0.15
1.5
3
4.5

G4
5
50
33.2
0
3.4
1.35
0.85
0.15
6

21
2988
0.81
1.15
1
5.5

21
2988
0.81
1.16
1.02
5.5

21
2988
0.80
1.19
1.03
5.7

21
2988
0.81
1.17
1.02
5.6

21
2988
0.80
1.17
1.03
5.7

G0
5
58
27
3
5
1
0.7
0.3
0

Finisher diets from
(22-42) days
G1
G2
G3
5
5
5
58
58
58
26
26
25.5
1.5
0
0
5
5
5
1
1
1
0.7
0.7
0.7
0.3
0.3
0.3
1.5
3
4.5

G4
5
56.5
25.5
0
5
1
0.7
0.3
6

19.2
3160
0.75
1.05
0.88
5.18

19.2
3160
0.75
1.05
0.90
5.21

19.2
3160
0.75
1.01
0.91
5.33

19.2
3160
0.75
1.01
0.90
5.24

19.2
3160
0.75
1.01
0.91
5.30

* The broiler concentration provided the following per kilogram of diet: vitamin A,10000 IU ; cholecalciferol, 82,5mg ;
vitamin E25 IU ; riboflavin 8mg ; niacin, 50 mg ; d-pantothenic acid, 15 mg ; folic acid, 1 mg ; vitamin B12, 15 mg ;
choline chloride, 1000 mg ; thiamine, 2.5 mg ; biotin, 0.1 mg ; ethoxyquin, 100 mg ; menadione sodium bisulfite,3.3 mg ;
pyridoxine 1 mg ; manganese, 15 mg ; zinc, 50 mg ; iodine, 1.5 mg ; iron, 30 mg ; copper, 6 mg. Selenium, 0,2 mg.
** Vitamins and trace minerals were provided as described in the NRC Standard Reference Diet for Chicks (NRC, 1994).
Supplied per kilogram of diet: choline chloride, 0.3 g; folic acid, 0.0004 g; niacin, 0.033 g; pantothenic acid, 0.011 g;
riboflavin, 0.0044 g; thiamine, 1.1 mg; pyridoxine, 2.2 mg; menadione, 1 mg; vitamin B12, 9 μg; Cu, 5.1 mg; I, 2.5 mg;
Fe, 45 mg; Mn, 66 mg; Se, 0.2 mg; Zn, 60 mg; Ca, 375 mg; P, 0.3 mg; Mg, 3.3 mg; K, 2.6mg; S, 26 mg; Cl, 1.5 mg;
vitamin A, 7,200 IU (retinyl acetate); vitamin D3, 3,320 IU; and vitamin E, 10 IU (dl-α-tocopheryl acetate).
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RESULTS AND DISCUSSION
Feed intake
Table (1), showed the treatment (T2, T3, T4) significantly
increase (P< 0.05) in feed intake compared with control.
The dates flesh ingredient sugars (glucose and fructose),
mineral, vitamins, fibers, and antioxidant (phenols)
together, acts synergistic effect to reduce heat stress. The
sugars, (glucose and fructose ) were given palatable sweet
taste to the diet, they were caused to increase in feed,
water intake and decrease Adriano Cortical Traffic
Hormone(ACTH) level, this mechanism is doing to
stimulate of hypothalamus -pituitary-adrenal (HPA) axis
because the palatable feeds reduced activity in the central
stress response (Michelle et al., 2009; Norman et al.,
2004).The increase in water intake may be assisted to
reduce internal temperature by excretion, and evaporation
by panting. Oral administration of glucose to chickens
exposed to high temperature alleviated the influence of
heat stress, prolonged the survival time, prevented
decrease in feed intake and growth rate, normalized
physiological, immunological responses, and alleviates the
influence of heat stress on whole blood viscosity and
plasma osmolarity (Zhou et al., 1998; Takahashi and
Akiba, 2002). Heat production is due to the energy use
associated with digestion processes like transport of
digestion in the gastrointestinal tract, release of enzyme,
absorption and utilization of nutrients, together these
processes are part of the heat increment caused by feed
consumption. Puvado and Thaxton, (2000) reported that
heat stress could decrease the digestibility of dry matter,
protein, and carbohydrates. The net energy available from
starch (Corn and wheat) is less owing to various nutrient
losses during digestion and metabolism. Furthermore,
there is a loss owing to heat increment. The sugar has not
indigestible matter; the total sugar is available to birds
without any heat increment. The date’s sugars absorb
quickly and provided good source of energy, it is reduce
the digestion processes which need for energy and blood,
that is migrate to per feral blood vassals for cooling,
additionally, the fibers can keep water and enhance
mineral absorption that caused decrease the heat stress
effect.
Dates flesh have good sources of minerals, (Na,
K, Fe and Ca), and glucose, this characteristic are prevents
the stress effect. According to Balnave and Gorman,
(1993), Bottje and Harrison, (1985),Teeter et
al.(1985),they have been reported that supplying sodium,
potassium and glucose to drinking water or diet prevents
the decrease in growth and feed intake of broiler reared
under a high environmental temperature. High temperature
is considered as a potent climatic stressor causing
impaired antioxidant status in poultry (Wolfenson et al.,
1979). Date fleshis rich in phenolics and flavonoid
compounds (Vayalil, 2002; Al-Farsi et al., 2005 a, b; AlFarsi et al., 2006; Vinson et al., 2005; Allaith, 2008
Biglariet al., 2009; andHend ,2012), which have
antioxidant agents, that preventing of the degenerative
diseases and scavenging free radicals related to various
diseases that may be associated with lower incidence and
mortalityrates of degenerative diseases (Javanmardi et al.,
2003 and Silva et al., 2007).

Body weight gain
Table (1) showed the treatments (T3, T4) caused a
significant increase (P< 0.05) in weight gain at the 6thweek
of age compared to control. The dates flesh composition
properties like sugar, (glucose and fructose), mineral,
vitamins, fibers , and antioxidant (phenols) together doing
as synergistic action to reduce heat stress effect. Puvado
and Thaxton, (2000b) who showed the heat stress could
decrease the digestibility of dry matter, protein, and
carbohydrates lead to feed deprivation which causes a shift
from anabolism to catabolism, from lipogenesis to
lipolysis, and a reduced metabolic rate. Takahashi, et al.
(2002) Demonstrate that the oral administration of the
glucose and electrolytes additive, (Diakur™) during heat
stress did not only prevent decrease in growth
performance, but also normalized some physiological and
immunological responses in male broilers. Lin et al.
(2006) reported an indirect relationship between body
weight gain and energy expenditure, which means that the
stressed chickens must be provided with simple source of
energy, like glucose. When dates given from early
duration, the sugar provides energy to chicks, and storing
it in the adipose tissue as a fat and in the liver as a
glycogen. On the other hand, the performance of broiler
chicks improved by using fat in broiler chick diets (Smith
et al., 2003; Ghazalah et al., 2008). The increased in
weight gain may result from the effect of hormones
although the role of insulin hormone in carbohydrate
regulation in the bird is less than in mammals at the same
time the insulin play essential role in sugar regulation
when increase in blood .(Hazelwood,1973). The pancreatic
insulin release in response to elevation of blood glucose
leads to the blocking of hepatic glucose production and the
stimulation of glucose uptake and storage in the liver,
muscles and adipose tissues. (Shepherd,1999).(ALMafragy,1999) demonstrated that the increase in protein
and fat due to the addition of date extract to broiler ration,
however the method of addition dates extract in chicken
ratio is very effective to enhance broiler performance than
additive in water .
Feed conversion ration
In the table (1) there is significant enhance (P< 0.05) in
feed conversion in groups (T3, T4) at 6th week age
compared with control. The T4 that contains 6% of dates
flesh are the best effect on to enhance the feed conversion.
The effect of heat stress on the surface brush-border
membrane, together with increased activity of sodiumdependent glucose transporter, enhances the capacity to
absorb glucose; therefore, it can be interpreted as
physiological adaptations of the chicken jejunum to
guarantee energy supply (Garriga et al., 2006).
Dates fleshhasa synergistic effects with probiotic, it was
maintained, provide energy, and acts as a synthetic
(dietary fiber) for probiotic. Ithad fermentable action of
the glucose and fiber, the main end –products of
fermentation are short chain fatty acid (SCFA),mainly
acetic propionic and butyric acid that is very benefit
effect on the intestine, it was decreased the pH of the
intestine that prevents pathogenic bacteria and assist in
mineral absorption (Ruppin et al., 2009).
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TABLE 1: Effect of different levels of dates flesh on broiler performance (feed intake, weight gain and feed conversion
ratio) under heat stress at 6 weeks age mean ± SE.
Parameters
Treatments
T0 = control
T1= dates %1.5
T2 = dates % 3
T3= dates % 4.5
T4= dates % 6

Feed intake
g/bird /day
1346±12.22
1352±14.58
1380±12.70
1443±13.53
1488±12.0

Weight gain
g/bird/day
d
d
c
b
a

453 ±8.14
461±6.42
487±6.38
524±6.88
562 ±11.84

Feed conversion
ratio
d
d
c
b
a

2.97±0.05
2.95 ±0.03
2.83±0.04
2.75±0.06
2.65±0.05

c
c
bc
ab
a

*Different small letters vertically, denote asignificant differences (p<0.05)
Berrong, S. L. and Washburn, B.T. (1998) Effects of
genetic variation on total plasma protein, body weight
gains and body temperature to heat stress. Poultry Science
77: 379-385.
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