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Abstract 
In order to study the effect of different irrigation regimes, and application of biological and chemical fertilizers on morphological 
characteristics, antioxidant enzyme activity, and sugar content of melon fruit cv. Ahlam, an experimental split-factorial plots has been done 
in a randomized complete block design with three replications in Khuonj County in 2018-19. The main factor has been irrigation at 3 levels 
including 50%, 75%, and 100% of water requirement, with the sub-factor including NPK chemical fertilizer at 0, 60, 120, and 180 kg/ha as 
well as non-application of Nitroxin biofertilizer along with application of 100% of the recommended amount. Results show that different 
irrigation regimes, different fertilizer treatments, and their interaction have had a significant effect on some of the studied traits. The 
combined application of chemical fertilizers with biofertilizers show a significant effect on the number of sub-branches, total plant weight, 
length and diameter of the most branch, total soluble solids (TSS), the quantity of xylose and fructose sugars and activity of catalase, 
superoxide dismutase, and peroxidase enzymes. The highest number of sub-branches and plant fresh weight, branch length and diameter are 
obtained in the chemical fertilizer treatment of 120, and 180 kg/ha with the utilization of Nitroxin fertilizer under 100% water stress. 
However, it has been observed that biofertilizers has had no significant effect on sugars and enzyme activity in fruit, so that the very best 
levels of catalase, superoxide dismutase, and peroxidase are obtained within the treatment of 50% of field capacity with 120 and 180 kg/ha of 
chemical fertilizer without using Nitroxin. In general, it can be concluded that the application of biofertilizers reduce the adverse effects of 
water stress and the application of chemical fertilizers with biofertilizers hasa significant impact on increasing the studied traits.  
  
Keywords: Bio-fertilizer, catalase, nitroxin, peroxidase, water stress. 
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H!��&��&��"���3 )Enterobacter cloacae( .%�� B���)= 
�J� 

X��< E��* -� * N�O�� �% �D3"3 �% ��� ��� 1396 8�p�3 

" �% 15 X)J� ��� 0;& 8�p�3 .�* �3�� ���+! <3 0�1I" 

�.
2�/ " �
��)�* H�D "% 
��)� F&�� <3 e)= 30  -0 " 

60 -30 �����  ���� E�/"�_ H�D 
�J� �* �"�L)2.(  


� �"g� 0*�& 
s& B��C   }�OD 
�C�/ " 8�p�3 �3


��� 
�C�/ " ��� ��� " "% 0;&   �
%� �"� ��50 

�����  .�* 
�/�+ ��� �% ��� j��3�� ��! <��� ��)=3 ��]�


� " �� 6� '�;� ����/ "% B��C  " 
6��]� ��6.
 <"�


� �)p: ������	& e
�7 <3 ��O5 �����! d"�     �3 ��)=3

�*  4��< �� 
&0*3%�� 0*3% 
�3%3 )Farshi, 1998( . �%

-�g� 0*�& <3 r_ 3���3 ("3�X �!���� � 
)������) 


� " 0/�+ B��C E��& B��C 
� 4! <3 r_  B��
' 

�! ������� �) 0/�u� B��C
 (%�E < 0;&
� " E���  8�=

��<� �! 
�����( "  <3 �1� rs�
' -��� �!���� 
� B��C 

<"� K	_ �% ���4 " -
�U� 
� <3 �1� � �% <"� 
��4� 


� " 
�U� 
� B�� 4! <3 r_- � �% <"� "%�4�  B��C

0/�+ . B��4��< �!���� 50 �C�% /�S�0 =3�<� 40 

5%�
\ )75/28  -(B�& �� �3�� ���(�!���� 75 �C�% 

/�S�0 =3�<� 60 5%�
\ )12/43  (B�& �� �3�� ���( "

100  �C�%/�S�0 =3�<� 80 5%�
\ )5/57  ���( �� �3��

 (B�&.%��  B�& �� �%5  .%�� ��* 0;& 
��� ��)=3


p��� j��3�� �
��)�* %�& ��)��    -H�D 

2p� ���


� 
���_ " ��U�/ ���%�& #�$� '
 �3�)�  %�& 8��

��"����
 �� '
 " 0*�& �� 4��< ��"���� %�& 8��
  �%

'	� 8�u	� '
 " 4%�&  8�� 
��"���� %�&����)�5��  <3 E65

���� #�$� 
� ����+.   

  

2. 2 .���� � !"�� #
$% ��&��'�(��� � )*�+� ,�� 
���� -� ���.  

 �� y�� NO� E��* ���UC [
��<! 8�p�3 ��"% ��7 �%

�<3��3 ��u��%   y�� NO� ���+ ���)CRLA1  ��;& 0D��

43�
3 %3�1� " �=�/ 
D�* -��C3 
D�* %3�1� d��)* -(

�� -��+  ���) r�(�& �� 
D�* �O5 " ��7 X�	TCE  0D��

 
��� E& 4<" " (X�T ��;& �(���p
% �"<3�� <3 �%�U��3 ��

 ���)SAS-3031  .�* 8�p�3 (43�
3 ��;& 0D��  

  

0�"/ 2. �K.
 �:�'� ��� 
-<'?%;�'�%	% N�K O�� P'��&@ 

e)= H�D   

)cm( 
pH  

X��& �(!  

)%(  
4�"����  

)%(  

�U�/  

)mg/kg( 

�����_  

)mg/kg( 

X*  

)%(  

0���  

)%(  

j�  

)%( 
0/�� H�D 

30-0  8/7  7/0  07/0  6 200 34 6/48  4/17  ���(  

60-30 5/7  5/0  04/0  4 180 2/40  48  8/11  ���(  
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%8-�-'9 � 
%	%��' .
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�<3��3 �3��  ���+'� ���� 4<" `���� 3 -
��� 3��� 4<"

���� X
<�� <3 r_ " ��* 0*3%�� B9_ �� ���� E&��  ��

-����p
% �"<3�� <3 �%�U��3 ���� E& 4<"
� ��� 0�%  ���!


� %�= .�* B9_ �� ���� E& %3�1� �� ���\� 0�%  ���!


� ) �* ���	� ���� '� 4<" `���� 43�	=Zahedyan et 

al., 2021.(  

  

3. 2. ���� � !"�� ���� ��
0 ��	1� ���� � �23  
�  

�<3��3 ���+ %3�� ���L ���]� )TSS( ���� `��� ��u��% 

0�.* K	� )�����&3�/�( ���% ���)Kruss  0D�� 

��;& -(4�)(! 8�p�3 .�* X
�� B��C 
& 
.��3 <3 

0*�+ ���� �� f!���� ��+ �5�� 
�J� �* " �	T ��O5 <3 

���$= 4! �"� 
]UC ��;	� 0�.* K	� �%3%�3�5 .�* 

%3�� ���L ���]� 
� B��C �C�% 4��� �* )Zahedyan 

et al., 2021.( 0JL �<3��3  ���+ �	5  �� 
��)�  �
�� �� 

�p: �"��� <3 0*�+ ���� �� 
�3���3 
��)�  ��3%�� 3�L 

�* " rs� �� ��u��% %�)p�3 ';D ���)Alpha 1-4 

LSCbasic 0D�� ��;& (4�)(! �% �7 ��JT <"� ';D 

.���* 30 ����  8�+ <3 X
3 
��)� �%�_ ��* 
� 
(�(  ��� "% 

����  ����( E\�	� " rs� '
 ����  ���( f! �O\� 
� 4! �� 

�%"2/3 .�* 
(�(  ��� �"�: 
��)� 
� B�� '
 0=�� 

4"�% i
 �3�5 �	�/�+ " �� 10 
\�5% '
 ��� 4�.� �%3% 

���* �� ���]� 4�����s��� 0D3�	.
 EC�: .%�* r_ 

<3 4! 
��)�  �� 
� B�� 15 
\�5% �� 14000 �"% �% ���% 

K	_ 
L�% ����� %3�+ ����� <��U
 .���* <�/ �
"� 3�L " 


� 
(�( ��� �
�L E\�	� .�* 
��)�  ��� ���]� `��� 

����/  ��� ���� ��_ 4/0 ����"�.�� #�C ���* " 0��h 

�	5  �� �� d"� Peiris et al. )1999( 
� ')& ��u��% 

HPLC "<%�)�*) ��� LC-2030C NT 0D�� ��;& 

(X_3� �� 4��� B3�������& )5 -���"�.�� C18( 0b3�5 

�* " 
� B��C 0)�5  4������% 4��� .���*   

4. 2. 5�("6 �+ 7 � ���8
�  

0JL X��1� 0�/�S ���! ��3���&3 ���$=  -���� <3 

��.
%3� %3<! DPPH �%�U��3 .�* 3��  � �<3��3  ���+ 0�(�1/ 

���! ��3���&3 �3�\� 80 ���("�.�� <3 ���$= 
� 160 "�.�� 

���( <3 ���]� �(����� DPPH �� 0��h 004/0 ���� 8�+ 

�% 100 ���� ���( ������ 
/�I3 �%�)� " rs� �% ���% 

m��3 
� B�� 30 
\�5% �% `
3�* �.
��� ��3�Ju� .�* 

�3�� 
�J� ���* �
 '�9� 
� ��L ���$= <3 ������ �%�U��3 

.�* 432�� fgL �� 
��)� �� �%�U��3 <3 d"� ��7 �p	� 

�% ��7 v�� 517 ������� 
� 
���" ��u��% 0��_"�.�� 

��
� ���) Epoch 0D�� ��;& (�.
��! �<3��3 ���+ �* 

)Tepe et al., 2005.( 

  

5. 2. ���� � ��"! '
:(�5 ; 7&< 
�! + 7� �
8� ���  

(�1/�0 2�!
�    �� �� �%�U��3 <3 ��u��% s�3.�����/"�� ���) 

Jenway 6505 UV- 0D�� ��;& (4����u�3 �% ��%� 

��<!
��u; )2±25( �<3��3 ���+ .�* �<3��3  +��� (�1/�0 

2�!
� &<^��� 
� d"� ������� )Cakmak & Horst, 1991( 

j��3�� ��432 2p�

 4�* H2O2 �% ��7 v�� 240 

������� 1���X .�* (�1/�0 2�!
� 3�_��&��� %
<���)� <3 

�7
e �<3��3  +��� ��3���
 4! �% +��L��� <3 :3��� ���� 

��("<3������"���8� &3��
� )NBT( 
� d"� Giannopolitis 

& Ries )1977( �% ��7 v�� 560 ������� �<3��3  +��� 

.�* (�1/�0 2�!
� 3�_&��<3� 
� d"� Ghanati et al. 

)2002( j��3�� ��432 3&��� 4�* �+
�&�� �% ��7 v�� 

470 1���X �*. �3�\� (�1/�0 2�!
�  ��� m�/ F�:�� 

w���B3� fgL ��� �� 5%�
\ �� ����  8�+ ��"�_�X ��4� .�*  

  

6. 2. #
>*
1� �
�7!  

�3�� 

2p� r��
�3" �%3%  ��� EC�: <3 [
��<! <3 

8�� �32/3 ����! SAS 
 ��) 1/9( �%�U��3 �* " �% 



	��!"#$%" "�!&'()� *��!"#$%+ #��,-
!� �.�/�( 0-1.�!"#$ .2!3'(+ 4�%" 1�"#$�( 5$� "	��� "6-
�2.7 
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B��C �	1�  4%���3% 
p��� 

2p� -r��
�3" X�u����  �� �� 

�%�U��3 <3 4��<! E53�: B"�U� �	1�  �3% )LSD( �% NO� 

��)�:3 K	_ �C�% 
�
�\� .�*  

  

3. ?&
+  � @1.   

j��3�� K
��� 

2p� r��
�3" B3��3 E��\�� �
�� ��� 

��� � �����! " %�&  ��� �
��)�* " �.
��(��� �� 

�"� �D�� B�UC �.
��(�/��� ��3 �	1�  ��3% 
�*3% 

.0�3 ��3  ��� �%�� �
�� ��� ��� � �����!- %�& 

�
��)�* " X��&"���� �3�� NO� -y�� %3�1� 
D�* 

-��C3 %3�1� 
D�* -�=�/ 4<" �� E& -
��� %3�1� -��+ 

��7 " �O5 
D�* ��C3 �% NO� '
 �C�% �	1� �3% 

�* �%3%)  �� 4�;� �%3% ��;� .(0�3 K
��� 4�;� %3% 
& 

B3��3 E��\�� 
�  
��+ �
�� ��� ��� � �����! " %�& 

�
��)�* " %�& X��&"���� �J	� �3�� %3�1� 
D�* 

-�=�/ 4<" E& -
��� ��7 " �O5 
D�* ��C3 " 

`���� 4<" ���� '� 
��� �% NO� ��)�:3 '
 �C�% 

�	1�  �3% .�* [�� X
�� %3�1� 
D�* �=�/ " 4<" �� 


��� �% ��)�� %�& �
��)�* 120 " 180 8�+���& �% 

���.� 
� �3�)� �%�U��3 <3 %�& X��&"���� �% `
3�* 

100 �C�% �����! " �& X
�� %3�1� 
D�* " 4<"  �� 


��� �% ��)�� 50 �C�% �����! 4"�� �%�U��3 <3 

%�&  ��� �
��)�* " X��&"���� .%�� [�� X
�� ��7 " 

�O5 
D�* �% ��)�� %�& �
��)�* 60- 120 " 180 

8�+���& �% ���.� 
� �3�)� �%�U��3 <3 %�& X��&"���� 

�% `
3�* 100 �C�% �����! 
� 0�% .��! �& X
�� 

��7 " �O5 
D�* ��)�� 50 �C�% �����! 4"�� �%�U��3 

<3 ���%�& �
��)�* " X��&"���� 
� 0�% .��! %����& 

120 8�+���& �% ���.� %�& *��
��) 
� �3�)� 

X��&"���� �% 100 �C�% <��� ��! ���+ �3�3% X
��^�� 

4<" ���� )84/1 (8�+���& %��~ 
T�+3 �� �����)�� 

�UC " 60 8�+���& �% ���.� %�& *��
��) 
� �3�)� 

X��&"���� �% 100 �C�% <��� ��! B"�U� �	1� �3% 

4�;� .%3�� �& X
�� 4<" ��$]� �% ��)�� �UC 

8�+���& �% ���.� 4"�� �%�U��3 <3 X��&"���� �% 50 

�C�% [	� ��! ���+ )61/0 (8�+���& ����;� �*~ 


T�+3 B"�U� �	1���3% �� �����)�� 60 " 120 

8�+���& �% ���.� �% X�)� ��)�� 0*3�� )�"�L 3.(  

 
��+"% B3��3 
& %3% 4�;� r��
�3" 

2p� K
���

�
��  ��� � ��������! %�& ��   " �
��)�* ���

�	1� ����� ��C3 
D�* %3�1� �3�� X��&"����  
�*3�� �3%

 
��+"% ��3 �J	� .0�3�
�� �����! ��� � ���  %�& ��

 ��+ %3�1� " y�� NO� �3�� X��&"���� '
��(���

�	1� �C�% '
 NO� �% ��C3  [�� .�* �3%  432�� X
��

 ��)�� �% ��+ %3�1� " y�� NO�100  0�/�S �C�%

�& " X��&"���� '
��(��� %�& <3 �%�U��3 �� �=3�<  X
��

 ��)�� �% y�� NO� 432��50  �=3�< 0�/�S �C�%

%�& <3 �%�U��3 4"�� X��&"����  �"�L) �* ����;�4.(  

 
��+"% ��3 r��
�3" 

2p� K
����
��  ��� � ���

�����!  ��+ %3�1� " y�� NO� �3�� �
��)�* ���%�& ��

�	1� �C�% '
 NO� �%   .�* �3%����  
��+"% ��3 [	&

�
�� �����! ��� � ��� %�& "   
& %3% 4�;� �
��)�* ���

[�� ) y�� NO� 432�� X
��76/183 ��)�� �% (100 


� �=3�< 0�/�S �C�%  �3�)�180  �
��)�* %�& 8�+���&

�& " ���.� �% ���% y�� NO� 432�� X
50  0�/�S �C�%


� �=3�< 0��h �3�)�  
� �
��)�* %�& ��� � ���  0�%

 �"�L) ��!4���� .(  
��+"% ��3 [	&�
��  ��� � ���

�����! [�� 
& %3% 4�;� �
��)�* ���%�& "  %3�1� X
��

 ��)�� �% ��+100 
� �=3�< 0�/�S �C�%  �3�)�120  "

180  �
��)�* %�& 8�+���&�& " ���.� �%  ��+ %3�1� X
��

 �% ��)�� �%50 
� �=3�< 0�/�S �C�% 0��h �3�)�   ���

 �"�L) �* ����;� �
��)�* %�& ��� �4.(   
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0�"/ 3. �*'��� +%Q6�%� .R! ����-2 (�'�%	%
 +%*2�.B%6 � A'8� ��� G5BH� ���%
@ .
 �:�'�  ��� �<'8-�-;�-� � +%Q6�%� )&� 
�-%� �� �7-
  

%�& �
��)�*  
)kg/ha(  

�
�� ��� ��� � �����!  
)FC %( 

%�&   
'
��(��� 

%3�1� 
5�� �=�/ 
Brunch No.  

4<" �� E& 
��� 
(kg)  

��7 
5��  
)cm(  

�O5 
5��  
)mm(  

X�u���� 4<" ����   
�% 
��� )kg(  

�UC  50  
8�= �%�U��3  h66/4  l12/1  n140  l13/14  l 61/0  

�%�U��3  fg33/6  hi53/2  klm67/256  kl89/14  ij 14/1 

60  50  
8�= �%�U��3  gh66/5  ijkl88/1  mn141  Kl66/14  kl 73/0 

�%�U��3  ef33/7  hij43/2  jik33/171  Kl92/14  fg 38/1 

120  50  
8�= �%�U��3  efg67/6  kl40/1  lnm150  Kl45/14  kl 79/0 

�%�U��3  gh67/5  hijk21/2  ij66/173  Kl85/14  hi 20/1 

180  50  
8�= �%�U��3  efg67/6  kl35/1  jkl67/160  l23/14  k 83/0 

�%�U��3  h66/4  jkl55/1  lmn67/153  l06/14  gh 29/1 

�UC  75  
8�= �%�U��3  ef33/7  ghi75/2  i33/186  jk34/15  i 11/1 

�%�U��3  ef33/7  ef02/4  fg33/235  gh21/17  d-f 47/1 

60  75  
8�= �%�U��3  ef33/7  gh98/2  h33/203  ij06/16  ij 14/1 

�%�U��3  cd66/8  cde82/4  f33/244  fg00/18  b-e 59/1 

120  75  
8�= �%�U��3  de66/7  gf58/3  g33/220  hj03/17  ef 42/1 

�%�U��3  bc66/9  cde74/4  e67/261  fgh57/17  b-e 57/1 

180  75  
8�= �%�U��3  de66/7  ef06/4  g67/225  ih85/16  fg 39/1 

�%�U��3  bc66/9  def41/4  e67/262  efg04/18  c-e 54/1 

�UC  100  
8�= �%�U��3  bc33/9  def38/4  de33/267  def40/18  i 17/1 

�%�U��3  bc66/9  cde98/4  b67/292  b4/20  ab 74/1 

60  100  
8�= �%�U��3  b33/10  cd20/5  bc67/286  cde01/19  b-d 61/1 

�%�U��3  b33/10  b80/6  a66/311  a37/23  a-c 68/1 

120  100  
8�= �%�U��3  bc66/9  cd08/5  cde274  cd22/19  f-h 35/1 

�%�U��3  a66/11  a 80/8  a33/318  a13/23  a 84/1 

180  100  
8�= �%�U��3  b10  c59/5  bcd67/281  bc90/19  g-i 28/1 

�%�U��3  a12  a72/8  a328  a40/23  d-f 49/1 
�� .� B1)- +%Q6�%�  �'�� �2 �!�!� T�.4 �
��� ("CB*� �� UV1 0�	B4! 5 "��� )-�&@ LSD TFBK! �C=� ��!� ."6�!"6  

  
 0�"/4A�.
 .  .R! PC2A'8� ���%
@ G5BH� ��� �B6@ >%;.W � "CD (9'8-�-;�-� X��� �K.
 .
 +%*2�.B%6 9'8-�-%
 �-2 � �6!"%*2!  

B�UC  �
�� �����! ��� � ��� )FC %(  '
��(��� %�& �%�U��3 8�=  '
��(��� %�& �%�U��3  

y�� NO� 
(cm2)  

50%  f04/72  e54/79  
75%  d97/115  c22/142  
100%  b08/166  a35/192  

��+ %3�1� 
Node No.  

50%  f25/22  e833/24  
75%  d58/34  c41/42  
100%  b00/53  a41/59  

<���� �	5 
(ppm)   

50%  b609/123  b363/119  
75%  a733/286  b205/116  
100%  b07/107  b917/151  

���! 0�/�S ���3���&3 
(%DPPHsc)  

50%  a5/49  b5/41  
75%  b2/40  c6/33  
100%  d6/18  e6/15  

+%Q6�%� )-B1 .� ��   0�	B4! UV1 �� ("CB*� �
��� T�.4 �!�!� �2 �'��5  )-�&@ "���LSD �C=� TFBK! ."6�!"6 ��!�  
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�����! ��� �  NO� �3�� X��&"���� " �
��)�* ���%�& ��

���! 0�/�S -y��  �% <3���&3�_ B����.�! �
2�! " ��3���&3

 �C�% '
 ��)�:3 NO��	1� �3%  B3��3 " �*�
��  ���

�����! ��� � 
� ��)�� �3�)�  "� �� ��� � �%�& ��� �

�	5   ����� ��� � ����	1� ��3%  .0�3 
�*3������ [	& ��3 


��+"% %�&  ��� �
��)�* " '
��(��� 4�;� %3% 
& [�� X
�� 

432�� NO� y�� �� �%�U��3 120 8�+���& �% ���.� %�& 

�
��)�* �3�)� �� %�& X��&"���� 
& <3 ��� ����! B"�U� 

�	1� ��3% X�� 0��h  ��� %�& �
��)�* %�L" 0*3�� " 

�& X
�� 432�� NO� y�� �% 4"�� %�& �
��)�* " 8�= 

�%�U��3 <3 %�& X��&"���� ����;� �* �"�L) 4.(   

�� 
L�� 
� K
��� k ;� �* 
& �+,
"  ��� �*� 

�;
"� �� [
32/3 [	� ��! [��& ��  -���
 ��3 �� %����& 

%�&  ��� �
��)�* 
� �3�)� %�& '
��(��� B3��3 [	� ��! 3� 

�& �� �%�& .0�3 �% 
1(�O�  �3 <3 B3��3 [	� -�.;D [��& 

4<" `���� -���� [��& %�.�)= " [��& ��7 
��� �6(�7 

�� B�* [	� �.;D d�32+ ��* 0�3 )Keshavarzpour 

& Rashidi, 2011.( 
& �� K
��� X
3 [�",_ 0\��O� .%�3% 

%����& %�&  ��� ���
< n=�� 32/3
[ E)]� 
��� �6(�7 

�2��D �% `
3�* [	� �& �����! �* )Zahedyan et al., 

2021.( ��%�&� <
��� �� %�.�)= ������ ��� �p	& �% 

3�*
` [	� .;D� n=�� [
32/3 %�.�)= " [��& B3��3 

�a� [	� �* )2021 .,al et Farokhian.( [��& �*� " 

%�.�)= �% �7 [
32/3 NO� [	� �.;D e67 d�32+ ��� 

Sreevalli et al. )2000( ��  ��3�� }���� 
� [
32/3 

��$�D3 %3�� �2�	���/ 
� 
;
� 06�� 
� [ �  ��� 

�
3�� ���+ .�*�� [��& ��7 
��� �% ��3 [	� �& ��! 3� 

��  43�� 
� 43�	= ��	
3�/ 
& �% 4! [
32/3 ���\� �(��� " 

y�2� 4�* ���� 
& 
� f! [�� ��� <��� %�3% 3� N�I�� %3% 

)Abou El-Yazied et al., 2012.( [	� �.;D FL�� 

[��& �3�\� -f! E�����_ E& -f! -�+%��,_ 
��� 4�* 


�<"�  �� " [��& �% y�2� 4�* ���� �� " �*� �;
"� 

�� .%�* 0�U�& 0�)&" �*� �;
"� ���+ �u��� 
� ���\� 

-�(��� y�2� 4�* ����  �� " 2
�)� %�3% " 
��& X
3 B�5�U�3 

����� <3 [	� �.;D ��  �	*�� )Kusaka et al., 2005(. <3 


��;�  ��� %�6)& f! [��& ��;/ j��! " �% 
p��� [��& 

�*� " 
1��� ����  �� 
� �,
" �% 
5�� " y��  �� .0�3 

[��& �% y�2� 4�* ����  �� " ���\� �(��� FL�� 

[��& NO� y�� " �% 
p��� [��& 2�	���/ " �32L3 �*� 

�;
"� �� .%�* �� [��& �*� " �)� -���� �<3��3 83��3 

%"�]� ��  %�* �% o53" [��& %3�� �2�	���/ ���(�� 
� 

0�= [��& NO� y�� " [��& ��\��3 %3�� ��9�)��! 
� 

0)� 83��3  ��� �;
3< �% ��3 [	� %�6)& f! F6� [��& 

�*� " %�.�)= �� .%�* 
� X�)� E�(% X�("3 ��3 j��]� 

�& ��! �� 4����+ 3� ��  43�� <3 �"� �<3��3 'T�& �� y��  �� 

" c�U��3 �& �� 4����+ k� ;� .%3% �% `
3�* �& -��! 

�� X�	T fgL %3�� " �C�	= ���1� 2�� [��& 
�/�
 " 

X
3���	� �*� " 
1��� y��  �� %"�]� �� .%�* [��& NO� 

-y�� fgL ��� 2�� [��& 
�/�
 " 0�/�S E& �2�	���/ 

���+ [��& ��  ���
 " �� 4�*%"�]� �%�"!�/  ��� �2�	���/ 

�% `
3�* %�6)& -f! �*� ���+ " 0
�J��% %�.�)= 4! ��T% 

[��& ��  %�* )Omidbaygi et al., 2003.(  

j��3�� K
��� 
� 0�% ���! ��  43�� 4��� %�& 
& �� 


� ���+��& %�& ���
< 
� �,
" �% G�O� �^�� [	� ��! �� 

��: <3 <"�� B3��3 ��� [	� �� �+,
"  ��� ��*� " 

%�.�)= ���+ 0��& 
& X
3 
(��� 3� ��  43�� 
� ����� 06x� 

%�&  ��� ���
< �% %�6J� `
3�* 

gw�  �3 4����+ �% `
3�* 

[	� �% ��� .0/�+ %�&  ��� ���
< �� [
32/3 fgL 

4�"���� " [
32/3 �
3��& X
3 �$	= �% �	
3�/ 2�	���/ " 

��(�� NO� -26� [\� 
� �
32� �U
3 ��  �	
�)� 
& [
32/3 

�*� 3� 
� ��6�% �	�3�D 0*3%. d�32+ ��* 
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4�]
� �� 
��+  ��� ��� � ���&�� ��&����<3 " ���5 

j����+ F6� [
32/3 0�
< -�%�� 0=�� �*� " 432�� 

r���3 ���+ ��* 0�3 )Vinutha, 2005.( �� X�	T Azab 

)2016( d�32+ %�)� 
& 0]� [	� -��! ���%�& ���
< 
� 

���+ ')& ��  �		& �� �� B3��3 �U	� [	� ��! 
6�h �		& " 

kD�*  ��� ��*� " B�6�&�� �
��)�* " 0
�J��% %�.�)= 

���+ 
� ��7 �	1� ��3% %�6J� .�	��
 �� X�	T 4�;� �%3% ��* 


& %�& B�U�/ ���
< �3�3% ����� �	1� ��3% �� �"� c�U��3 


��� " %�.�)= '
��(��� 
��
<3� %�3% )Darzi et al., 2008.( 

�% 
1(�O�  �3 d�32+ ��* 
& �� �%�U��3 <3 %�&  ��� ���
< 

F6� [
32/3 ��"��� H�D ��  %�* " X
3 %�&  �� F6� %�6J� 

�+,
" ��� �*� �	��� -c�U��3 %3�1� 
D�* -�6��L %3�1� 

���s& �% 
��� " %�.�)= 
�3% �% ���+ ���� 
�3% ���* 

)Shaalan, 2005.(   
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�7 ��(�� B�]*�� E: ��		& " 

[��& -
�
���3 �C�	= ��� � �
3gh 3� 
� B��C 

���]� �% ����D3 ���+ �3�5 ��  �	�% )Han & Lee, 2006; 

Kader, 2002.( ���&��  ��� %�L�� �% %�& ���
< �"9= 

�� 0�6x� 4�"���� 3�� " �%�1�� 4%�& fgL �C�	= ��C3 

�_ #�$� " �& #�$� %��� <��� ���+ �� 0D�� " N*�� 

%3�� H�]� �*� ���+ " �� X�	T N*�� ���3  ��� 
	��! 

��� � " c3��3 ���! '�����  �� FL�� �*� " 
1��� 


;
� " 83��3 �
3�� ��  ���* )Han & Lee, 2006; 

Gutierrez-Manero et al., 2001.( ��)�� %�& ���
< 

X��&"���� 
� H�D 
� �J	� �)�3�/ �C�	= �
3gh <���%��� 

���+ 3� [
32/3 ��  ��% 
.�� �� %�6J� `
3�* �.
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����	
3�/ ����: -H�D X)I %�p
3 '
 ���� F��	� 

�3�� �*� -
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� FL�� [
32/3 �����% 
� �C�	= 

���1� " 0
�J��% �*� �;
"� 3� ��3�/ �%�"! 0�3 

)Tilak et al., 2005.( 4��� ��* �%�U��3 <3 %�& �.
��(��� 

�% ���+ �
�� ��+ n=�� [
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';D 0)�5  ��� �
3�� ���+ �% B�� "% E$/ �*� �* 

)Youssef et al., 2004.(   

[�",_ 43�+ �7 �;
��<! �"� [\� %�& ���
< �� 
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� X
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1��� y�� �� ��* " 
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)Mishra et al., 2010.( j��3�� -K
��� ��  43�� ��JS3 0*3% 


& [	� �.;D ��  ��3�� �3�\� f! �/�$� 3� [��& �%3% " 
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p��� �*� " %�.�)= 3� [��& ��%. �� X
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����;� .�* [�� X
�� �	5 <��
3< )01/360 0)�5 �% 

(4����� �% ��)�� 50 �C�% 0�/�S �=3�< 
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8�+���& %�& �
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X��&"���� " �& X
�� 432�� 4! )81/31 0)�5 �% (4����� 

�% ��)�� 75 �C�% 0�/�S �=3�< 
� �3�)� 60 8�+���& 
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� �3�)� 60 8�+���& %�& �
��)�* 4"�� �%�U��3 <3 

%�& '
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�� 432�� 4! 
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��)�� 75 �C�% 0�/�S �=3�< 
� �3�)� 60 8�+���& %�& 

�
��)�* 4"�� �%�U��3 <3 %�& '
��(��� X��&"���� " 

�� X�	T ��)�� 100 �C�% 0�/�S �=3�< 
� �3�)� 120 

8�+���& %�& �
��)�* �� �%�U��3 <3 %�& '
��(��� 

X��&"���� )10/1 " 19/1 0)�5 �% (4����� ����;� �* 

�"�L) 5.(  
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�UC  50%  
8�= �%�U��3  4/11  c-g 24/79 bcde 66/2 cde c 57/23  c 8/276  b41/1  

�%�U��3  9/12   ab 78/81 bcde 74/2 cde c 18/24 d 1/229 c 1/1 

60  50%  
8�= �%�U��3  2/12   b-h a01/260  a73/8  bc 63/24  d 1/241  d 8/0  

�%�U��3  ab 1/13    78/65 cde 21/2 cde e 61/11  d 6/224  f 1/0  

120  50%  
8�= �%�U��3  1/12  b-h cde13/60  cde02/2  a 98/33  b 3/258  a 8/1  

�%�U��3  a14  359/97 bcde 27/3 bcde b 75/26  c 1/286  b 4/1  

180  50%  
8�= �%�U��3  4/12   b-f bcde34/79  cde66/2  a 57/34  a 8/375  a 8/1  

�%�U��3  13  ab 605/178 abc 04/7 ab b 78/26  c 3/278  c 12/1  

�UC  75%  
8�= �%�U��3  2/11  fgh 26/202 ab 04/7 ab e 26/10  f 2/65  ef 11/0  

�%�U��3  4/12   b-f 00/65 cde 18/2 cde e 02/11  f 3/53  f 09/0  

60  75%  
8�= �%�U��3  06/11   c-h 81/31 e 10/1 e e 26/11  f 3/56  e 15/0  

�%�U��3   5/12   bcd 34/64 cde 14/2 cde fgh 7/4  f 1/52  g 008/0  

120  75%  
8�= �%�U��3  3/11   efgh 81/56 cde 90/1 de d 9/15  e 6/85  e 15/0  

�%�U��3  1/12   b-h 15/64 cde 15/2 cde e 31/12  f 5/67  ef 11/0  

180  75%  
8�= �%�U��3  3/12   b-g 879/172 abcd 80/5 abcd e 32/12  e 9/89  e 15/0  

�%�U��3  5/12   b-d 30/57 cde 92/1 cde e 32/12  f 6/65  f 09/0  

�UC  100%  
8�= �%�U��3  4/11   d-h 48/51 de 04/2 cde gh 06/4  g 2/28  g 009/0  

�%�U��3  06/12   b-h 58/91 bcde 36/2 cde h 6/3  g 3/28  g 007/0  

60  100%  
8�= �%�U��3  6/11   c-g 50/66 cde 97/1 cde h 7/3  g 3/28  g 006/0  

�%�U��3  7/12   bc 149/83 bcde 2/2 cde i 14/0  g 3/28  g 007/0  

120  100%  
8�= �%�U��3  06/11   h 533/105 bcde 74/2 cde fg 3/6  g 3/28  g 012/0  

�%�U��3  6/11  c-g 58/35 e 19/1 e fgh 3/4  g 3/28  g 009/0  

180  100%  
8�= �%�U��3  1/11  gh 95/62 cde 96/1 cde f 5/6  g 3/28  g 013/0  

�%�U��3  7/11  c-h 472/106 bcde 05/3 bcde fgh 36/4  g 3/28  g 007/0  

�� .� )-B1 +%Q6�%�  �'�� �2 �!�!� T�.4 �
��� ("CB*� �� UV1 0�	B4! 5 "��� )-�&@ LSD TFBK! �C=� ��!� ."6�!"6  
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0�3 �"�L) 5.( 
� ���7 
& k ;� �* 
& [�� ��X
 

432�� �	5 <���� )733/286 0)�5 �% (4����� �% ��)�� 
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