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Abstract
This study was carried out to investigate the immunomodulatory effect of the Ethanolic neem seeds
extract on the immune response of mice vaccinated with Proteus vulgaris antigens and considered as
plant immunomodulators. The study included eight groups; the first group (I) was treated with
distilled water. II group was mice treated with Proteus vulgaris antigens only (III): injected
subcutaneously with a dose of (600 ug /Kg) ethanolic neem seed extract,
subcutaneously with a dose of (400 ug /Kg)

IV group was injected

ethanolic neem seed extract only, The V, VI groups

were treated with combination of p. vulgaris and ethanolic neem seed extract while (VII and VIII)
groups were injected with the immunosuppressive drug prednisolone prior to the forthcoming
treatment 5 days. All these treatments were carried out at day 1, and then the mice were sacrificed at
day 8 to estimate phagocytic activity index by Eliza reader and on day I4 for estimation of
lymphocyte transformation by MTT index by Eliza reader and for delayed-type hypersensitivity
reaction test at 24 , 48 and 72 hours after proteus vulgaris antigens injection, at day 21 and 28 for
(anti-proteus vulgaris antibody titer) by indirect immunoflourescent assay and for serum
electrophoresis to estimate the serum fraction. In this regard, all groups of mice showed different
significant increases(P≤ 0.01)

in the NBT index which represent the phagocytic activity% as

compared to group I (0%), which was injected with distilled water (negative control group). The best
treatment efficiency was recorded in-group V (57%), while the lowest treatment efficiency was
recorded in-group IV (5%). The results of lymphocyte transformation index in mice of all groups
showed different significant increases by MTT assay which represent the lymphocyte transformation
index as compared to group I (0%). The best treatment efficiency was recorded in-group V (264%),
while the lowest treatment efficiency was recorded in-group VI (17%). The anti-Proteus antibodies
assessed by indirect immunoflourescent test also showed a significant increase titer in
immunomodulator-treated and -vaccinated mice in comparison with negative and positive group

1

Muthanna Journal of Agricultural Science

Volume3, Issue 1, 2014

4112 لسنة

3 المجلد

1  العدد..................... مجلة المثنى للعلوم الزراعية

At21, 28 days, and the best treatment efficiency was recorded in-group V after 21 days with titer of
512.

INTRODUCTION
Proteus vulgaris is gram-negative facultative anaerobe that has a growth temperature of 37C. P.
vulgaris occurs naturally in the intestines of humans and a wide variety of animal, manure, soil and
polluted waters ,It have been described as opportunistic etiological agents in infections of wounds,
burns, skin, eyes, ears, nose, throat and pulmonary system as well as in gastroenteritis from the
consumption of contaminated meat or other food (Unachukwu et al., 2005). Furthermore the
hemolysin that the bacterium secretes is cytotoxic for urinary tract epithelial cells(Struble et al.,
2009). It has more than four species; most Proteus species known to cause disease in humans are
associated with opportunistic infections; Proteus mirabilis and Proteus vulgaris (O'Hara et al., 2000).
Virulence factors in Proteus also include resistance to normal human serum (Mishara et al.,
2001).immunomodulators are plants and plant products, or biological materials that mediate the
effectors mechanisms of the immune system through immune stimulation to a given antigen or
potentiate the effectiveness of a vaccine (Bose et at., 2009.).Materials of fungal and/or plant origins
have been the interest of different investigators around the globe with their aims to establish the
immunomodulator potentials of these materials. Some risks associated with attenuated or killed
whole-organism vaccines can be avoided with vaccines that consist of specific purified
macromolecules derived from pathogens or in combination with plant materials (WHO 1998, Aliero
et al., 2003, Gosh et al., 2007, Bose et at., 2009, Zahid et al., 2013). One of these plants is the Neem
tree (A zadirachta indica A. Juss.) which is more popular with the name neem, and has the advantage
to be a medicinal plant with a wide range of applications in folkloric medicine Coventry et al., (2001)
.
MATERIAL AND METHODS
All experiments were done in the laboratories of the college of science in Al_ Muthanna University
and research on male and female albino mice (Blab-c), which were supplied by this college their age
ranged between 6-8 weeks. They were housed in bio-clean hoods at 20-25ºC with light: dark periods
of 14:10 hours. They had free access (ad libitum) to food (standard pellets) and water, and their
average weight was 22 ± 3 grams at the beginning of the experiments. Before carrying out the
experiments, the animals were left in separate cages for one week to experience the acclimatization
period. Isolated and identified P vulgaris from urines samples that belong to pregnant women, by
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biochemical tests and confirmed by Api–20E system, and prepared P. vulgaris whole cell antigen
according to a method presented by (Motive et al., 1992). determined of LD50 Neem Table(1)

Table 1 : Doses of Neem that were used in the assessment of LD50.
Number

of

Mortality Rate (%)

Animals
Dose/mouse

Dose/Kg

Ethanolic

100 µg

4 mg

6

0.0

neem

200 µg

8 mg

6

0.0

extraction

300 µg

12 mg

6

0.0

400 µg

16 mg

6

0.0

500 µg

20 mg

6

0.0

600 µg

24 mg

6

0.0

Blood phagocytic activity for oxidative burst reaction by Nitro Blue Tetrazolium test (NBT)
measured by ELIZA (Zakari et at., 2011) and the phagocytic activity% was calculate as suggest by
(Sanja et at., 2009).
Determination of lymphocyte transformation by MTT index by Eliza reader (Farid et al., 2003)
Quantitative Determination of anti- Proteus vulagis antibodies serum Level at 21 and 28 days were
carried out by using a mouse anti rabbit antibodies kit (company), which is an indirect
Immunoflourescent assay (WHO 1998). The Statistical Analysis values of the investigated
parameters were given in terms of means ± standard errors (S.E.), and differences between means
were assessed by analysis of variance (ANOVA), least significant difference (LSD) test, using the
computer programmer SPSS version 7.5. The differences were considered significant when the
probability value was equal or less than 0.01. Further estimations were also given; they were treated
efficiently (Perez-Serrano et at., 1997 ), which were calculated according to the following equation

 A -B
Phagocytic activity percentage (%) = 
  100
 B 
A = Treated groups; B = Negative control group
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RESULTS AND DISCUSSION
The results of NBT index were given in table 2 . All groups of mice showed different significant
increases in the NBT index which represented the phagocytic activity% ( 27%,10% , 5%, 57% ,50% ,
44%, and 27% respectively) as compared to group I (0%), which was injected with deionized distilled
group).

The

index

was

water (control
Groups

(mean ± S.E).

Phagocytic activity%

group 5 (57%),
included

mice

ethanolic neem
to

NBT

recorded
I

1.29±0.12c

0%

II

1.64±0.20bc

27%

treated with 600

prior

best

in

which
that

were

µg/

kg

of

the

extraction

with P.vulgaris

vaccination

lowest

NBT

recorded

in

included

mice

antigen while
index

was

group 4 (5%)

treated 400 µg/

that

ethanolic neem

kg

only

were
of
extraction
.

Table 2: Nitro blue tetrazolium (NBT) index in mice vaccinated with P.
vulgaris

vaccine

and

treated

with

ethanolic
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III

1.39±0.14c

10%

IV

1.36±0.14c

5%

V

2.03±0.22 a

57%

VI

1.44±0.22c

50%

VII

1.86±0.18b

44%

VIII

1.64±0.20bc

27%

*The different letters denoted that significant differences among the groups <p≤0.01
Results of NBT index, which showed a significantly increased percentage in treated mice, are also in
favour of such agreement. The results obtained in the present study are identical with those obtained
by (Kawarada et al., (2001); Biswas K, et al., (2002); Hague ,(2006) ; Ghosh et al .,(2007).
Phagocytic activity by reduction of (NBT) to insoluble blue Formozan granules occurred
during the stimulus-induced respiratory burst of mature granulocytes, Nitro blue tetrazolium (NBT)
test addition of the yellow NBT dye to plasma results in the formation of a NBT–heparin or NBT–
fibrinogen complex, which may be phagocytosis by neutrophils (Kumar et al., 2008). Antigenic
components from P.vulgaris bacteria were compared to intact cells for their ability to induce natural
cytotoxic immunoeffectors and intracellular conversion of nitro blue tetrazolium (NBT) to formazan
by immunomodulator was used to measure the generation of reactive oxygen species and the amount
of formazan formed was measured by Eliza reader (Angelica et al., 2001) Nitro blue tetrazolium
reduction by polymorphonuclear cells may require oxidative metabolism by the hexose
monophosphate shunt, and is impermeable to cell membrane, but it entered the cell during the
process of phagocytosis, and it is reduced by diphorase activity within phagosome Stimulated
and, after neutrophils incorporated the dye complex into phagosome. Balwinder et al., (2005).
lysosomal fusion, intracellular reduction results in the formation of blue insoluble crystals of
The percentage of phagocytic cells activity may be quantified spectrophotometrically after formazan.
alkaline DMSO, which reacts with NBT to produce coloured diformazan, formed dioxin extraction
5
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Super oxide free radical. The methanolic extract of Portulaca oleracea scavenges superoxide radical
and thus inhibits formazan formation. Sanja et al., (2009).

Although macrophages and monocyte

possess killing mechanisms in the resting state, these mechanisms can be enhanced, and new
mechanisms can be expressed when they are activated. Activation can occur through exposure to
microbial products (i.e. P.vulgaris components antigens) and/or materials extracted from plants (i.e.
ethanol extracts of neem seeds). Such picture is enhanced by the findings of the present study and
confirmed by other (Kawarada et al., (2001); Biswas et al., (2002);Hague ,2006; Ghosh et al., (2007)
; Thakurataap et al., (2007); Khan & Aslam, (2008). Such immunomodulators can cause a direct
activation of phagocytes, or an indirect activation through triggering cytokine release from them.
Once the organism is internalized, it is exposed to an array of killing mechanisms; oxygen-dependent
killing mechanisms (this pathway is also called reactive oxygen intermediates( ROIs) and reactive
nitrogen intermediates (RNI) (Kubby 2007). It is expected that the ethanolic seed extract is effective
immunomodulators. These are in agreement with this conclusion, several researchers suggested the
potentianal use of in this line of experimental immunology by using different laboratory approaches
and animals

The concluded that neem oil acts as a non-specific immunostimulant and that it

selectively activates the cell-mediated immune mechanisms to elicit an enhanced response to
subsequent mitogenic or antigenic challenges (Hague et al., (2006). This study attempted to use an
immunostimulatory neem

(Azadirachta

indica)

leaf

preparation

(NLP)

to

prevent

the

cyclophosphamide (CYP) induced reduction in the WBC count. Pretreatment of mice with NLP
reduced the extent of leucopenia and neutropenia in normal and tumor bearing CYP treated mice(
Gosh et al .,(2006) .The results of lymphocyte transformation index in treated mice measured by
MTT test can be found in table 4-6. mice showed different significant increases in the Lymphocyte
transformation index which represent the lymphocyte transformation index % (52%, 23%,17% ,
264%, 82 % ,64% and 23%, respectively) as compared to group I ( 0% ) which was injected with
deionized distilled water (control group). The best Lymphocyte transformation index was recorded
in-group V (264%), which included mice that were treated with combination of 600 µg/ kg ethanolic
neem extract and P. vulgaris antigens while the lowest index was recorded in -group IV (17%)
included mice that were treated with 400 µg/ kg of ethanolic neem extract only The best Lymphocyte
transformation index was recorded in-group V (264%), which included mice that were treated with
combination of 600 µg/ kg ethanolic neem extract and P. vulgaris antigens while the lowest index
was recorded in -group IV (17%) included mice that were treated with 400 µg/ kg of ethanolic neem
extract only .
Table 3: Lymphocyte transformation index in mice vaccinated with P. vulgaris vaccine and treated
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with ethanolic neem extract..

letters:

Groups

(mean ± S.E.)

I

0.11±0.001c

0%

II

0.12±0.003c

23%

III

0.26 ± 0.004b

52%

IV

0.20±0.0026b

17 %

V

0.62±0.01a

264%

VI

2.80±0.004c

82%

means of the

VII

3.56±0.006b

64%

An in vitro test

VIII

3.13±0.005b

23%

Significant

(P≤0.01)

between

same column.
the
which

have

Phagocytic activity %

*

by a certain

Different
difference

lymphocytes,
been sensitized

antigen, transform into blasts and proliferate when they are again exposed to this antigen. This
proliferation is determined by MTT (3-[4, 5-dimethyl-2-thiazolyl] -2, 5-diphenyl -2H- tetrazolium
bromide)-reduction method measured by ELIZA reader. The test has the advantage over skin tests of
avoiding re-exposure of individuals to the same antigen, and it was, therefore, hoped that it might
also help to as an invitro test for evaluation of cell mediated immunity (Khosravi et al.,( 2006).
However, the LTT measures only the sensitization of lymphocytes, but not the effector reaction. The
principle of the LTT is based on the fact that lymphocytes, which have been sensitized by a certain
antigen (memory cells), transform into blasts and proliferate when they are again exposed to this
antigen ( Moragues et al., 2003). Moragues et al ., (2003) , also used the MTT-reduction to
investigate the effects of anti- Candida monoclonal antibodies in vitro; that appears to be the only
report based on the use of MTT for this purpose. The tests were based on the capacity of viable cells
7
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to reduce MTT to formazan that was assayed by spectrophotometric quantitation of optical density
(OD) after its extraction with acid-propanol, with the OD taken as a measure of the metabolic status
and the total, viable mass of the Candida cells and effects of some Iranian herbal essences have been
evaluated on the function of immune system using experimental animals.

.

Gosh et al .,(2006); Haque et al .,(2006); Khosravi et al.,
(2007) ;Nielubowicz et al., (2008) in agreement with our results, The results of their studied were
indicate that neem oil acts as a non-specific immunostimulant and that it selectively activates the cell
mediated immune mechanism..

Haque et al .,(2006) observed that number of splenic T

lymphocytes (CD4+ and CD8+) and NK cells were also to be increased in mice injected with 0.5
units and 1 unit of NLP(neem leaf product).However, NLP dose of 2 units could not exhibit such
immunostimulatory changes . on using neem as a method of birth control indicates that neem initially
stimulates TH1 cells and macrophages, and then causes an elevation of both immunoreactive and
bioactive TNF-alpha and gammainterferon in serum and mesenteric lymph nodes (Makeri et at.,
2007).

A cording to our results the fact that ethanolic neem seed

extract affects the cell-mediated immune system is particularly important to most people .Neem also
boosts the body's macrophage response, which stimulates the lymphocytic system, and boosts
production of white blood cells. The immunobiology mechanism may be due to increase of Tlymphocytes CD receptors; MHC 1 and enhance cytokines production result in stimulates TH1 cells
and macrophages, and then causes an elevation of both immunoreactive and bioactive TNF-alpha and
gamma

interferon

in

serum

and

mesenteric

lymph

nodes.

.
The sera of treated mice showed some variations. Groups I, III, IV, showed no anti-P.
vulgaris antibodies at the start titer 1:16 after 21 days, while the other groups VI, VIII, VII and
showed a higher positive immunoflourescent reaction at the titer 1:128,1:64 and 1:32 respectively
while the group V showed a highest positive immunoflourescent reaction at the titer 1:256. These
results are given in (Table 4). The sera of mice in groups I, III, and IV showed no anti-P. vulgaris
antibodies and at the start titer 1:32 in groups II, VIII, VII after 28 days. While the highest anti
P.vulgaris antibodies titer was recorded in mice of group V, VI at the titer I: 256 and at I: 128
respectively. These results were given in (Table 5).

Table 4: Anti-Proteus vulgaris antibody titer in sera of treated mice after 21 days.
8
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Anti-Proteus vulgaris antibodies Titer after 21 days
16

32

64

128

256

512

1024

2048

4096

I

0

0

0

0

0

0

0

0

0

II

16

32

0

0

0

0

0

0

0

III

0

0

0

0

0

0

0

0

0

IV

0

0

0

0

0

0

0

0

0

V

16

32

64

128

256

512

0

0

0

VI

16

32

64

128

0

0

0

0

0

VII

16

32

0

0

0

0

0

0

0

VIII

16

32

64

0

0

0

0

0

0

Table 5: Anti-Proteus vulgaris antibody titer in sera of treated mice after 28 days
Groups
Anti-Proteus vulgaris antibodies Titer after 28
16

32

64

128

256

512

1024

2048

4096

I

0

0

0

0

0

0

0

0

0

II

16

32

0

0

0

0

0

0

0

III

0

0

0

0

0

0

0

0

0

IV

0

0

0

0

0

0

0

0

0

V

16

32

64

128

256

0

0

0

0

VI

16

32

64

128

0

0

0

0

0

VII

16

32

0

0

0

0

0

0

0

VIII

16

32

0

0

0

0

0

0

0

.
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Immunofluorescence is the visualization of antigens within cells using antibodies as fluorescent
probes. The benefits of immunofluorescence are numerous, and the technique has proven to be a
powerful tool for determining the cellular distribution of known antigens in the frozen tissues or in
the localization of specific DNA sequences on chromosomes.. Anti-Proteus vulgaris antibodies
showed an increased titer in all immunized groups treated with the ethanolic seed neem extract used
in the study, especially groups V and IV as compared to the control group (I) that received vaccine
only. Such observation suggests that the immunomodulatory effect of neem seed also involved the
humoral immune response, although the pathway may be through the modulation of macrophages
and T lymphocytes as both types of cells are required to enhance the B-lymphocytes to produce
immunoglobulin (Takahashi 2003).

.

The results of the present study were in accordance with Ray et al., (1996) they were
observed neem modulations in mice on their humoral and cell mediated immune responses when
those were treated with neem meal (100 mg neem leaf extract/kg diet). The mice showed higher
levels of IgM and IgG along with increased antiovalbumin antibody titer. The results of present study
revealed that neem leaf meal had good immunomodulatory effects against ND and IBD as indicated
by the serum antibody titers.. The findings of the present study were also in alignment with the work
of (Durrani et al., (2008). They concluded that 4% neem leaves (A. indica) infusion at 50 ml/ltr of
fresh drinking water successfully improved antibody titer against IBD, growth performance and
lowered

the

mortality.

.

The results of the present study were also in accordance to the outcome of a work done by
Landy et al., (2011) who conducted the experiment to see the effects of different levels of neem in
combination with an antibiotic (Flavofosfolipol) on humoral immune response of broiler chicks.
Neem at 7gm/kg in diet led to the highest antibody titers a gains Newcastle disease virus.
These are in agreement with our conclusion with Zahid et al .,(2013) study they were concluded that
addition of neem leaves in broiler feed has better effects on antibody production against new castle
and infectious bursal disease viruses.
Conclusions
The results of present study revealed that ethanolic seed extract neem had good immunomodulatory
effects against immune response in mice immunized with whole cell antigen of P.vulgaris against.
The results of nitro blue tetrazolium index, lymphocyte transformation, anti-proteus vulgaris
antibody titer, strongly support such conclusions. The results of this study indicate that ethanolic
neem extract seed acts as a non-specific immunostimulant and that it selectively activates the cell
mediated immune (CMI) mechanism and it was dose dependant.'
10
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دراسة تأثٍز الوحورات الوٌبعٍة للوستخلص األٌثبًولً لبذور ًببت الٌٍن على االستجببة الوٌبعٍة للفئزاى الولقحة بلقبح
بجزثوهة Proteus vulgaris
سيف مزعل عبد
كلية العلوم _جامعة المثنى
ا .د .تزكً هفتي سعذ

ا.م د طبرق فعل الجٌذٌل

كلٍة الزراعة -جبهعة الوثٌى

كلٍة الطب البٍطزي -جبهعة الوثٌى

الخالصة
حضًُج انذراطت حأثُز انًذ ىراث انًُبعُت انًخًثهت ببنًذهىل األَثبَىنٍ نُببث انُُى عهً االطخجببت انًُبعُت نهفئزاٌ انًهقذت بهقبح
بكخزَب انبز وحُض .Proteus vulgarisحضًُج انذراطت ثًبَُت يجًىعبث (  40فأر فٍ كم يجًىعت) وحًج يعبيهت انًجبيُع كًب
َهٍ ( :Iيعبيهت ببنًبء انًقطز :II ،يعبيهت بًظخضذ بكخزَب انبز وحُض فهكبرص فقظ  :III ،يعبيهت ببنًذهىل األَثبَىنٍ نُببث انُُى
بجزعت يقذارهب  600يهغى نكم كغى  :IV ،يعبيهت ببنًذهىل األَثبَىنٍ نُببث انُُى بجزعت يقذارهب  400يهغى نكم كغى ة  :V ،يعبيهت
ببنًذهىل األَثبَىنٍ نُببث انُُى بجزعت يقذارهب  600يهغى نكم كغى ويظخضذ بكخزَب انبز وحُض فهكبرص يعب  :VI،يعبيهت ببنًذهىل
األَثبَىنٍ نُببث انُُى بجزعت يقذارهب  400يهغى نكم كغى و يظخضذ بكخزَب انبز وحُض فهكبرص  : VII ،يعبيهت ببنًذهىل األَثبَىنٍ
نُببث انُُى بجزعت يقذارهب  600يهغى نكم كغى ويظخضذ بكخزَب انبز وحُض فهكبرص يعب :VIII ،يعبيهت ببنًذهىل األَثبَىنٍ نُببث
انُُى بجزعت يقذارهب  400يهغى نكم كغى و يظخضذ بكخزَب انبز وحُض فهكبرص وحى دقٍ انًجًىعخٍُ األخُزحٍُ بًقذار  5يهغى نكم
كغى يٍ وسٌ انجظى يٍ يبدة انبز وطهىٌ ( )Prednisoloneانًثبطت نهًُبعت قبم  5أَبو يٍ أجزاء انًعبيهت  .أجزَج جًُع هذِ
انًعبيالث فٍ انُىو األول فٍ انُىو انزابع وضذٍ ببنذُىاَبث فٍ انُىو ( 8يعبيم اخخشال يهىٌ ;Nitro blue tetrazolium
 )NBTيقبطب بجهبس االنُشا  ،فٍ انُىو ( 14يعبيم حفبعالث فزط انذظبطُت انًخأخزة ويعبيم حذىل انخالَب انهًفبوَت انًقبطت بطزَقت
االنُشا )فٍ انُىو  21و ( 28عُبرَت أضذاد انبز وحُض وانهجزة انكهزببئُت نبزوحُُبث انًصم) .أظهزث انُخبئج حأثُزاث واضذت
نهًذىراث انًُبعُت انًظخخذيت فٍ انذراطت وفٍ انًجبيُع انًًُعت بًظخضذ انبز وحُض فهكبرص ويٍ خالل حذظٍ االطخجببت انًُبعُت
غُز انُىعُت وانًُبعت انخهىَت انخهطُت يقبرَت يع انًجبيُع غُز انًعبيهت ببنًذىراث انًُبعُت ،وأشبرث انُخبئج إنً ارحفبع يهذىظ فٍ
َظبت انخالَب انًىجبت نفذص  NBTفٍ انًجبيُع انًًُعت وانًعبيهت ببنًذىراث انًُبعُت وبفىارق إدصبئُت يعُىَت ببنًقبرَت بًجبيُع
انظُطزة انظبنبت (يعبيهت ببنًبء انًقطز فقظ) وانظُطزة انًىجبت انًعبيهت ببنًذىراث انًُبعُت أو انهقبح فقظ  .وقذ ظهز ارحفبع فٍ
انُظبت انًئىَت نًعبيم انخالَب انًىجبت نفذص  NBTفٍ كم انًجبيُع وطجهج انًجًىعت  Vأعهً َظبت يئىَت نهخالَب انًىجبت نفذص
 ) %75 ( NBTوبفىارق إدصبئُت يعُىَت ( )P≤ 0.01وطجهج انًجًىعت  IVادًَ َظبت يئىَت ( )%5يقبرَت بًجًىعت انظُطزة
انظبنبت  ،) % 0 ) Iكًب نىدع ارحفبع واضخ فٍ انُظبت انًئىَت نًعبيم انخذىل نهخالَب انهًفُت فٍ انذو انًذُطٍ  ،دُث أعطج جًُع
انذُىاَبث انًًُعت وانًعبيهت ببنًذىراث انًُب عُت َخبئج أعهً يٍ حهك انًًُعت وانغُز يعبيهت ببنًذىراث انًُبعُت وبفىارق إدصبئُت
يعُىَت وطجهج انًجًىعت  Vأعهً يظخىي نهُظبت انًئىَت نًعبيم حذىل انخالَب انهًفبوٌ فٍ انذو ( ، )%264بًُُب أعطج انًجًىعت
 IVادًَ َظبت وهٍ (  . ) %17وعُذ قُبص عُبرَت أضذاد  anti proteus vulgarisبىاططت انىيُض اإلشعبعٍ غُز انًببشز،
أظهزث انًجبيُع انًًُعت وانًعبيهت ببنًذىراث انًُبعُت ارحفبع يظخىي هذِ األضذاد يقبرَت بًجبيُع انظُطزة انظبنبت وانًىجبت
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وبفىارق إدصبئُت يعُىَت بًظخىي ) ) P≤ 0.01وطجهج اعهً يعُبر دجًٍ نخهك األضذاد بًظخىي 512بعذ َ21ىو انخًُُع

15

Volume3, Issue 1, 2014

Muthanna Journal of Agricultural Science

