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��  ��� � /H ~�H�	

7 
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 :8�� /I �.� J��� 
���H ���	 Y�MZ	 ^�_8 9 3�� 	

/�.�`
��  =��� /�.�`
��   :��� ��� �=]�dE�� 1 �

3 �4  7 
� 	��D  ���M-. h\� �� �M L ��5  :8��


AV	 uaMc.�:`) :AM�.:� E��	; �.�2.(  

  

��� 7�4�  �� ���
�� �	 9(�:	 /�=�����&  �

�>���&:  

g��M� H/=�� 4:	; �� X��� �W�- J��� �.� /I �H 

X�.�1. =]�d  ^�_L��C	 �� r N	 :�� �4� D  ��0

/7��/i  /���/i X��I  .:H�� 
	/H E��0 /I 9��M� H 

 ��0/7��/i  /���/i  /H/H U�VM	 + ��� ��� �  :���
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)6/5  7/4 
� 	�M	(  1 
� 	 C	 ^�_L�� �M L �� ��D

) ��H2/5  16/4 
� 	�M	 �:`) (2.(  9 3�� 	 /K��R	

 ��0 /I �.� J��� 
���H ���	 Y�MZ	 ^�_8/���/i 

  :��� ��� �=]�dE��1 �3 �4  7 
� 	��D    �M L ��

 ��0/7��/i  =]�d ��7 
� 	 h\� �� �M L �� ��D

 ���M-.5 
AV	 :8�� �:`) ��H �.�2 .(  

  

��� 7�4�  �8� ���
�8� �	 9(�:	� �8� ?��  @8��

�>���&  ������& :  

g��M� H/=�� 4:	; �� X��� �W�- J��� �.� /I �H 

X�.�1. =]�d C	 ^�_L�� �� r N	 :�� �4� D   �� J�

 B�c/7��/i  /���/i X��I  .:H�� 
	/H E��0/I 

9��M� H  B�c  �� J�/7��/i  /���/i  + ��� /H

/H U�VM	 ��� � ���) :0283/0  0008/0 ��D; 016/0  

0008/0   ( ��D1 C	 ^�_L�� �M L �� ��D 
� 	 

)0230/0  0007/0  ��D; 014/0  0007/0  (��D ��H

 �:`)2 .( 
���H ���	 Y�MZ	 ^�_8 9 3�� 	 /K��R	

 B�c J� /I �.� J���/���/i  /7��/i  �� J� 

/���/i  /7��/i  ^�_L�� C	 =]�d [�\� 
	��� ��

��M-. h\� �� C	 �5 
AV	 :8�� �:`) =�. �.�2.(  

  

/��� 2:  BC��	 �D��+	��� 7�4� B%��- ,�� �� ��� !  ����� -��	 ���� �� �	 ���
�� 9(�:	  

^�_8  :���  1 (�M L �� ��D 
� 	)  3 (�M L �� ��D 
� 	)  4 (�M L �� ��D 
� 	)  7 (�M L �� ��D 
� 	)  

 :8��/�.�`
�� (:8��)  a88/48  a88/48  a88/48  a44/24  a22/22  

 =���/�.�`
�� (�� �� �.:V�)  a610/0  a610/0  a610/0  a304/0  a277/0  

 r��M	/�.�`
�� (��) /�.��  a49/3  a49/3  a49/3  a74/1  a58/1  

 ��0/���/i (�M	 
� 	) a70/4  b16/4  c40/3  d06/3  e00/2  

 ��0/7��/i (�M	 
� 	)  a60/5  a20/5  a80/4  a36/4  13/13 b 

(��D 
� 	) /i  /7�� �� J�  a0283/0 bc0230/0  abc0186/0  0/0126bc 0/0116c 

(��D 
� 	)  /i  /��� �� J�  0/016a 0/014b 0/013c 0/012d 0/010e 

 B�c J�/7��/i (��D 
� 	)  0/0008a 0/0007b 0/0005c 0/0004d 0/0002e 

 B�c J�/���/i (��D 
� 	)  0/0008a 0/0007b 0/0005c 0/0003d 0/0001e 

�FH / AH  a 57/498  58/458 b 81/400 c 34/181 d d97/113  

9 3�� 	��� �� �� �J�M� /I E.�.� e7.:- B� u�- b�M�	 
	:A��H �H x��. J�	�; :Ai /A	.�E. 9l�.� �� h\� ���M-. 5 :8�� ^�_� 
AV	��. .:��.:�  

  

�88�� 7�488� 988(�:	  �88�  �88	 ���
�88� E88���	

�������� :������  

U,0 �:` /K��R	 9 3�� 	�H �� X�.�1.  =]�d

�. C	 ^�_L�� r��M	 J.� 	 /�.�`
�� �FH /�.�� 
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/�.�`
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� 	 �� ��D

) ��H  �M L49/3( /I uaMc. 
AV	E�.� �� �H :AM�.:�  

9��� �I =��� 
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� 	

) �M L74/1  (7 )58/1/I ��H ( uaMc. 
AV	E�.� 9 H 
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19 3�� 	 /K��R	 9 Aj�� .( �H �� 9l�.� J�	�; �. 4��_M�.
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� 	 �M L �� ��D


AV	 uaMc. �� �H [�\� 
L :��.� E��	; �.�4  7  
� 	


AV	 uaMc. �� �H �M L �� ��D �:`) :��.:� E��	; �.�

2  XA� �:� r�.�� /H ~�H�	 �FH / AH J.� 	 9��M� H .(

 =]�d1 
� 	 �M L �� ��D/H) C	 ̂ �_L�� �+ ���57/498 

 58/458 ��� � /H U�VM	 �FH / AH J.� 	 9��M�I  (7 


� 	) ��H C	 ^�_L�� �M L �� ��D97/113 .(  
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 /���3: ��12� ������� ���� -��	  �3
�4	��� ! ����  

^�_8 ^.�  G� �,A	 ^�VH�	 w��T	 df ^�VH�	 9 3�� 	 F 
AV	E�.� 

��: �. 
��D 9 H 012/1592  4 003/398 200/159201  *000/0 


��D J�� 038/0  15 003/0    

eI 050/1592 19    

����D 
��D 9 H 408/6082 4 602/1520 800/608240 *000/0 


��D J�� 037/0 15 002/0   

eI 446/6082 19    

����1 
��D 9 H 612/45113 4 403/11278 200/4511361 *000/0 


��D J�� 037/0  15 002/0    

eI 649/45113 19    


M��� � ��.��� 
��D 9 H 212/450839 4 803/112709 820/1401 *000/0 


��D J�� 038/1206  15 403/80    

eI 250/452045  19    

����D����  
��D 9 H 800/4252 4 200/1063 000/425280 *000/0 


��D J�� 038/0  15 003/0    

eI 838/4252 19    

����D�M	 

 


��D 9 H 012/7169 4 003/1799 125/674626 *000/0 


��D J�� 040/0  15 003/0    

eI 052/7196 19    
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/��� 4: ��J� 7�4� 9(�:	  �	 ���
�� ��� ! ���� ������ ������ ��  

 �� ��D 
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M��� � ��.���
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:���  966/9 a 033/30 a 033/200 a 033/200 a 633/586 a 033/60 a 033/80 a 

1  00/10 a 033/30 b 033/200 a 033/190 b 033/400 b 033/40 b 033/60 b 

3  00/10 a 996/39 b 033/110 b 033/169 c 033/300 c 033/30 c 996/49 c 

4  00/10 a 996/49 c 033/100 b 033/170 c 033/200 d 033/25  d 033/30 d 

7  00/10 a 996/49 c 033/100 c 033/150  d 96/179 e 033/18  e 033/30 d 
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/��� 5: 1
��K ������� ���� -��	 �>�� �3
�4	 ��� !  

    ^�_8 ^.�  G� �,A	 ^�VH�	 w��T	 df ^�VH�	 9 3�� 	 F 
AV	E�.� 

��l ��I 
��D 9 H  008/0  4 002/0  00/3  998/0 n 


��D J�� 01/0  15 001/0    

eI  018/0  19    

��: �. 
��D 9 H 603/1281  4 401/320  150/64080  *000/0 


��D J�� 075/0  15 005/0    

eI 678/1281  19    


M��� � ��.��� 
��D 9 H 212/562909  4 303/140727  112/246  *000/0 


��D J�� 038/8577  15    

eI 249/571486  19    

����1 
��D 9 H 602/15513  4 400/3878  125/969600  *000/0 


��D J�� 060/0  15 004/0    

eI 662/15513  19    

����D 
��D 9 H 000/2880  4 000/720 000/288000  *000/0 


��D J�� 037/0  15 002/0    

eI 038/2880  19    

����D����  9 H
��D 000/170  4 500/42  000/17000  *000/0 


��D J�� 037/0  15 002/0    

eI 038/170  19    

����D�M	 
��D 9 H 000/250  4 500/62  000/25000  *000/0 


��D J�� 038/0  15 003/0    

eI 038/250  19    

 ���M-. h\� �� J��H �.� 
AV	 :*5   :8��n  ���M-. h\� �� J��H �.� 
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/��� 6- ��J� 7�4� 9(�:	 �	 ���
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M��� � ��.���
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 ����D���� µm)(   ����D�M	µm)( 

:���  96/9 a 00/40 a 996/99 a 96/109 a 033/700 a 466/12 a 466/22 a 

1  00/10 a 00/35 b 966/89 b 933/109 a 633/586 b 966/9 b 966/19 b 

3  00/10 a 966/29 c 966/89 b 966/69 b 033/400 c 466/7 c 466/17 c 

4  00/10 a 00/20 d 966/69 c 966/59 c 633/276 d 966/4 d 966/14 d 

7  00/10 a 966/19 d 966/69 c 699/39 d 633/276 d 966/4 d 466/12 e 

J��� 9 �s u�- J�	�; �H �� 9 3�� 	 /K��R	 g��M� 4:A��:Ai /A	.�E. 
	 9l�.�.:��H 9 3�� 	��� �� �� �J�M� /I E.�.� e7.:- B� u�- b�M�	 
	:A��H �H x��. 

J�	�; :Ai /A	.�E. 9l�.� �� h\�  ���M-.5 :8�� ^�_� 
AV	�.� .:��.:�  

  

/��� $��*! 7: ��12� ������� ���� -��	  �3
�4	) ��� ! P��Melilotus officinalis L.( 

^�_8 ^.�  G� �,A	 ^�VH�	 w��T	 df ^�VH�	 9 3�� 	 F Sig. 


��7�1 ��: �. 
��D 9 H 913/1252 4 228/313  036/68291  *000/0 


��D J�� 069/0 15 005/0   

eI 982/1252  19    

e 1�	 
��D 9 H 122/1353313  4 003/18993 200/7597201 *000/0 


��D J�� 030/0 15 003/0   

eI 152/1353313 19    

  

k�H BAn�  


��D 9 H 012/75972 4 003/18993  200/7597201  *000/0 


��D J�� 038/0 15 003/0   

eI 050/75972  19    


��MN� ��: �. 
��D 9 H  680/693 4 281/338328  2/169164140  *000/0 


��D J��  001/0 15 002/0   

eI  680/693  19    


AV	 :* ���M-. h\� �� J��H �.�5 :8��  
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/���  $��*!8- ��J� 7�4� 9(�:	 �	 ���
�� ) ��� ! P�� �	����K ��Melilotus officinalis L.(  
�� I �� ��D 
� 	) =]�d (��D   ��: �.) 
��MN�µm(  ) 
��7�1 ��: �.µm(  ) e 1�	µm(  ) k�H BAn�µm(  

:���  033/45 a 966/49 c 033/760 a 996/839 e 

1  033/48 b 033/50 c 033/730 b 966/809 d 

3  033/52 c 033/50 c 033/710 c 033/800 c 

4  033/55 d 966/59 b 000/630 e 966/729 b 

7  033/62 e 966/69 a 033/560 d 032/670 a 

 J�	�; �H �� 9 3�� 	 /K��R	 g��M� 4:A�� J��� 9 �s u�-:Ai /A	.� E. .:��H 
	 9l�.� 9 3�� 	 ��� �� �� �J�M� /I E.�.� e7.:- B� u�- b�M�	 
	 :A��H �H 

x��. J�	�; 9l�.� �� h\� ���M-. 5 :8�� ^�_� �.� 
AV	 .:��.:�  
  

�	����K ?�*���� :��� ! �>��  

g��M� /H=�� 4:	; �. /VL�\	 2�HE�� 
W��  /7��

el�) E��18-11( /I �� ��l��l 	 ��� E���  �H 

4��_M�. �. k��H 
����E�� Y�MZ	 �=1�D ^��8 J��� 

��.� [�\� Y�MZ	 C	 � OP� 
@Z�	 J��Mc�� �H /7�� 

b�:,�  X�.�1. �H �U RN� 9�. �. e8�- g��M� �� .=�.�

 [�\� =1�� X�.�1. ��l ��I =	�ZW �C	 ̂ �_L�� =]�d

 �:`)6 ���	 Y�MZ	 ^�_8 9 3�� 	 /K��R	 9 Aj�� .(

 [�\� 
	��� �� ��l ��I =	�ZW /I �.� J��� 
���H

 ���M-. h\� �� C	 ^�_L�� =]�d5  �.� 
AV	 :8��

 �:`) ��H5  6 XA� ��T�. �H � ��.���  ��: �. =	�ZW .(

 �:`) =1�� X��I6 .( ^�_8 9 3�� 	 /K��R	 9 Aj��

  ��: �. =	�ZW /I �.� J��� 
���H ���	 Y�MZ	

 C	 ^�_L�� =]�d [�\�  :��� �� � ��.���1  3 


� 	 ���M-. h\� �� �M L �� ��D5 
AV	 :8�� ��H �.�

 �:`)5  6 =]�d X�.�1. �H o�i  XlH. :�; =	�ZW .(

 �:`) =1�� X��I C	 ^�_L��6 .(  

?�*���� �	����K :��� ! P��  

g��M� /H=�� 4:	; �. /VL�\	 2�HE�� 
W��  k�H

el�) E��25-21( /I �� ��l��l 	 ��� E���  �H 

4��_M�. �. k��H 
����E�� Y�MZ	 �=1�D ^��8 J��� 

��.� [�\� Y�MZ	 C	 � OP� 
@Z�	 k�H J��Mc�� �H 

b�:,� �� .:AM�.� 2�H 
W��  E� �H � O�� 9�. �k�H 

��: �. 
��MN� �
��7�1  e 1�	 k�H eH�7 4:���	 .=�. 

 =	�ZW /I �.� J��� ��W�- U RN� �� 4:� 
���H g��M�

 X��I C	 =]�d [�\� X�.�1. �H b�:,� �� k�H eI

 k�H e 1�	 =	�ZW �C	 X�.�1. �H 9 Aj��  =1��

/H .=1�� X��I �.:R	 9��M� H �/I E��0  :��� ��� � ��

1 
� 	 �:`) :� 4:���	 C	 ^�_L�� ��D�� I �� ��D

8 /I �.� J��� �]� ���	 =_8 9 3�� 	 /K��R	 9 Aj�� .(

 =]�d [�\� 
	��� �� e 1�	  k�H eI =	�ZW

 ���M-. h\� �� C	 ^�_L��5 
AV	 :8�� =�. �.�

 �:`)7  8.(

  
 el�1) b�:,� :��� /��� :10(×  

  
el�2) b�:,� :��� /��� E��:�; :40(×  

 متاگزيلم

 پروتوگزيلم

 آندودرم

 اپيدرم

 پارانشيم

 آبکش

 متاگزيلم

 پروتوگزيلم

 آندودرم

 آبکش

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
96

.1
1.

3.
11

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
7-

17
 ]

 

                             8 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1396.11.3.11.2
http://rangelandsrm.ir/article-1-512-en.html


 ��� ����	 
���� 
��� �����������/  ��������/ � ��� 9613                                                                                 397  

 

 el�3 /��� : =]�d �H 4:� ��� � b�:,�1  ��D�� I �� ��D 
� 	

) C	 ^�_L��10(×  

  
 el�4: J;  =]�d �H 4:� ��� � b�:,� /��� E��1  �� ��D 
� 	

) C	 ^�_L�� ��D�� I40(×  

  

 el�5 =]�d �H 4:� ��� � b�:,� /��� :3  ��D�� I �� ��D 
� 	

) C	 ^�_L��10(×  

  

 
el�6=]�d �H 4:� ��� � b�:,� /��� E��:�; :3  �� ��D 
� 	

) C	 ^�_L�� ��D�� I40(×  

 el�7 =]�d �H 4:� ��� � b�:,� /��� :7  ��D�� I�� ��D 
� 	 ^�_L��

) C	10(×  

  

el�9 =]�d �H 4:� ��� � b�:,� /��� :4  ^�_L�� ��D�� I �� ��D 
� 	

) C	10(×  

 el�8 /��� E��:�; : =]�d �H 4:� ��� � b�:,�7  �� ��D 
� 	

) C	 ^�_L�� ��D�� I40×(  

 

  
el�10 =]�d �H 4:� ��� � b�:,� /��� E��:�; :4  �� ��D 
� 	

) C	 ^�_L�� ��D�� I40(×  

 آندودرم

 آبکش

 پروتوگزيلم

 متاگزيلم

 اپيدرم

 آبکش

 متاگزيلم

 پروتوگزيلم

 آبکش

 پارانشيم

 آندودرم

 آبکش

 پروتوگزيلم

 متاگزيلم

 متاگزيلم

 پروتوگزيلم

 گزيلم

  اپيدرم

 متاگزيلم

 آبکش

 پروتوگزيلم

 آندودرم

 پارانشيم آبکش

 اپيدرم

 گزيلم

 متاگزيلم

 آبکش پروتوگزيلم

 آندودرم

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
96

.1
1.

3.
11

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
7-

17
 ]

 

                             9 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1396.11.3.11.2
http://rangelandsrm.ir/article-1-512-en.html


/�.�` ̂ �_8 �H C	 ̂ �_L�� � O�� 
���H�.:�. 
N���� ��Mc��  
��b�:,� 
��� E�� ...                                                                398  

 

 el�11 ) b�:,� :��� /7�� :10(×    
el�12) b�:,� :��� /7�� E��:�; :40(×  

  

  
 el�13 =]�d �H 4:� ��� � b�:,� /7�� :1  ��D�� I �� ��D 
� 	

) C	 ^�_L��10(×  

  
el�14 =]�d �H 4:� ��� � b�:,� /7�� E��:�; :1  �� ��D 
� 	

) C	 ^�_L�� ��D�� I40(×  

  

 el�15 =]�d �H 4:� ��� � b�:,� /7�� :4  ��D�� I �� ��D 
� 	

) C	 ^�_L��10(×  

  
el�16 : =]�d �H b�:,� /7�� E��:�;4  ��D�� I �� ��D 
� 	

) C	 ^�_L��40(×  

 گزيلم

 آبکش

 اپيدرم

 پارانشيم

 آبکش

 گزيلم

 اپيدرم

 پارانشيم

 گزيلم

 آبکش

 آبکش

 گزيلم

 پارانشيم

 آبکش

 گزيلم

 اپيدرم

 گزيلم

 آبکش

 کوتيکول

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
96

.1
1.

3.
11

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
7-

17
 ]

 

                            10 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1396.11.3.11.2
http://rangelandsrm.ir/article-1-512-en.html


 ��� ����	 
���� 
��� �����������/  ��������/ � ��� 9613                                                                                 399  

 

 el�17 =]�d �H 4:� ��� � b�:,� /7�� :7  ��D�� I �� ��D 
� 	

) C	 ^�_L��10(×  

  
 el�18/7�� E��:�; :  =]�d �H 4:� ��� � b�:,�7  �� ��D 
� 	

) C	 ^�_L�� ��D�� I40(×  

 el�19 =]�d �H 4:� ��� � b�:,� /��� :4  ��D�� I�� ��D 
� 	

) C	 ^�_L��10(×  

 
el�20��� � b�:,� /��� E�� :�; :  =]�d �H 4:�4  ��D 
� 	

) C	 ^�_L�� ��D�� I��40(×  

  

 el�21 ) b�:,� :��� k�H :40(×  
  

el�22:  =]�d �H 4:� ��� � b�:,� k�H1  ��D�� I �� ��D 
� 	

) C	 ^�_L��40(×  

  

   
el�23 =]�d �H 4:� ��� � b�:,� k�H :3  ��D�� I �� ��D 
� 	

) C	 ^�_L��40(× 

el�24 =]�d �H 4:� ��� � b�:,� k�H :4  ��D�� I �� ��D 
� 	

) C	 ^�_L��40(×  

  

 پارانشيم

 اپيدرم

 آبکش گزيلم

 آبکش گزيلم

 آبکش

 گزيلم

 پارانشيم

 اپيدرم

 گزيلم

 آبکش

������ �	
�� 

 اپيدرم تحتانی

������� ������ 

مزوفيل 
 اسفنجی

����� ������ 

������� ������ 

 کوتيکول

 اپيدرم فوقانی

 اپيدرم تحتانی

 مزوفيل نردبانی

 مزوفيل اسفنجی

 �	
�� فوقانی

 مزوفيل اسفنجی

 �	
�� تحتانی

 مزوفيل نردبانی
 کوتيکول

 کوتيکول

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
96

.1
1.

3.
11

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
7-

17
 ]

 

                            11 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1396.11.3.11.2
http://rangelandsrm.ir/article-1-512-en.html


/�.�` ̂ �_8 �H C	 ̂ �_L�� � O�� 
���H�.:�. 
N���� ��Mc��  
��b�:,� 
��� E�� ...                                                                400  

 

  
 el�25 =]�d �H 4:� ��� � b�:,� k�H :7 ) C	 ^�_L�� ��D�� I�� ��D 
� 	40(×  

�2�� � R�� "�S  

/�.�` /�-�	 �� 9 3A� �8�A� e�N� :��  
��

 �:N	 r�.�� =N� J��� D �.�RM�. : �I J.�A� /H /j�� D

XA� /H >��� .=�. 4:AAI D �� 
\ N	 E�� 
L�� J���

� d  4: j � 4:�:� B� eH�7
	 ��l�. 
�I g��M� .:��H

J��� 
���H 9�. �. 4:	; =�:H 
	=]�d /I :�� E��

/_L�	 �H ��� ^.�O. C	 ^�_L�� 4:� ����.:�� E�� 

officinalis L. Melilotus  :�� �� �aMc. +`�	  /M�.�

/�.�` .:��� 
	 
�n	 e-.�	 �� =�� /�.� ���  :��  
��

 9 Aj��  e	�I 4� D 
D:�� �.x�K- 
D:�� e-.�	 9���

 9�.�H�AH .:AMK� J�	.� � r N	 ^.�  G� /H =,K� 4� D

4:A�s; y�V	 �� /I 
���� D �� e-.�	 9�. ��n	 /VL�\	 ��

/M1�D �.�7J; 
�� ^.�O. b�� E.�H 
,��A	 4.� :�. �H ��

��� 	 o�KN	 J��� D.  Y�MZ	 [�\� 
���H U,0

 =���  :8�� �H C	 ^�_L��/�.�`
��  [�\� X�.�1. �H

 :8��  =��� �C	 ^�_L��/�.�`
�� =1�� X��I .�� 


���	�; E� �FH ��I 
A i 4:���	 :� /I =]�dE�� 

9 ��� �C	 =��� /�.�`
�� ��I 
A i .� X�.�1. ��.� �� 

/I 
L�- =]�dE�� s�H �O. 
D:��.���H /M�.�  /�.�`
�� 

�FH  9 Aj��  =���/�.�`
�� .� X��I �.� )20�� .( 

/VL�\	E. /I �� 4� D g��H ��T�. �:� =��� /�.�`
�� �� 

�O. 
D��L; C	 X��I .: � ) ��I1}.� c. .( �� /VL�\	E. 

2�.�D :� /I  ��� � �FH �:AD �H �@A� C	 �H =]�d 5/0 


� 	��D �H ��s�H   �M L S��H X��I :8�� /�.�`
�� 


	) ���15�mI. .( 
���a0. /I �� x�M�� �:AMK� ^.�O. 


�� ^.��1 �H /�.�`
�� .� J���  9�. g��M� �H /I :A�� 
	

 C	 [�\� X�.�1. 9 Aj��  .:��.� =RH�\	 X���

�� .:� /���  /7�� ��0 J.� 	 X��I S��H ^�_L�� 

X��� �
nH��	 ���- 12 
� 	��D �H �M L C	 �. :�� 

/��� E� D��` ^�p ) ����22�H .( x��. /VL�\	�E. 

E� D��` �. J:� e��0 /��� �� ���- 9 3A� ^.��1 /H 

ec.:� ��1 �H � KR� �
L��� e	�� B��N� ^�1.�N�. 


	��	�I  ��M 	 
V ,0� d =,K� 4�.� ) :�15�H .( 

x��. X��	�;
��� /I �� 4� D g��H ��T�. �:� ��0 �.:�. 

�
�.�� =K��4��� 
�� D  E.�MN	 o; �� �O. 
D��L; C	 

X��I .: �  .��I /HE��0 /I �� =]�d ��s�H �. 5/0  
� 	

�s�	  �. ��s�H =]�d  /���2/1 e l�� �.:�. 
�.�� Y7�M	 

) :���D12�.�D �3�� X��� �� .( 4:� /I ��0 /j�� D 

/H = �� ^.��1 9 3A� x�K-�� KH ) =�.17 g��M� �H  (

 .:��.� =RH�\	 X��� 9�.  

g��M� H/=�� 4:	; �� X��� �W�- J��� �.� /I �H 

X�.�1. =]�d C	 ^�_L�� �� r N	 :�� �4� D   �� J�

 B�c/7��/i  /���/i X��I 
	�� .:H�� ��@c 

X��I :�� 4:���	 4:� �� J��� D ���	 �� �X��	�; 

2�.�DE�� E�:VM	 J� H 4:� /I =]�d ���� C	  ��

���N	 
�.Fd +`�	 X��I J� ��  B�c /���   �.:�.


�.�� ) x.�3MAH 9�i10) ^�p � (6) J.��3H�M1; �(9 ( 

9 Aj�� X��I :�� /���  /7�� �� 4� D  
_��Chloris 

gayana 4:� 2�.�D ) =�.33 X��� 9�. g��M� �H /I (

.:��.� =RH�\	  

 ^�_L�� 9 3A� ��1 Y�MZ	 [�\� �O. ^.�  G� :��

 XA� h\� �� X�.�1. �H /I �.� J��� �FH / AH �H C	 9�.


AV	 ��0 /H =_8 /VL�\	 9�. /T M� /I =1�� X��I E�.�

) ��.� =RH�\	 �3�� 9 RRN	 g��M� �H27 �33  34.(  

 E.�H  C	 ^�_L�� =]�d X�.�1. �H b�:,� 4� D

 �:`) �.� X�.�1. .� ��c ��: �. =	�ZW XA� �H /�H�R	

4 :�; �
M��� � ��.��� C	 ^�_L�� =]�d X�.�1. �H .(

�; �XlH; X��I /��� ����D����  ����D�M	 �
H�i :

C	 � O�� �. /`�� �� .=1��   J:� e��0 E� �H 4� D �H

 /��� � ��.��� y�� �� X��I  =�. /��� 
L��� � KR�

 ������ اپيدرم

 مزوفيل نردبانی

 اسفنجی ������

 اپيدرم تحتانی

 کوتيکول

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
96

.1
1.

3.
11

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
7-

17
 ]

 

                            12 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1396.11.3.11.2
http://rangelandsrm.ir/article-1-512-en.html


 ��� ����	 
���� 
��� �����������/  ��������/ � ��� 9613                                                                                 401  

 

���� r��M	 4�.:�. �� X��I /T M� ��:��) ��H ��23 .(

 ���� e	�� ���� 4�.:�. �� C	 � O�� �. 
��� X��I

����/��� E��7 � X��I  XlH;  
H�i E��:�; �\

 /��� �\7 X��I /T M� ��  E�I�	 /�.�M�. =	�ZW


	) ���16 �. 
l� J.�A� /H ����D�M	 �\7 �� X��I .(

/H E:�; /L�L ��RM�. = 1�� �H �O�	  e	.��
	 ����:�; 

)24) � ��I .(164:���	 ( ��I /I S��H C	 X��I 


AV	�.� /��� �\7  4:� J.�A� ���� /I �n	9��� =�� 

X��I �\7 �/��� X��I {Z�	 =	�ZW =1�H E��


� ��.��� 9�. �.:�. 4��H =�..   g��M� �H U RN� 9�. g��M�

) J.��l��  hL�82013.=�.� =RH�\	 (  

 =]�d [�\� X�.�1. �H �U RN� 9�. �. e8�- g��M� ��

 �:`) =1�� X�.�1. ��l ��I =	�ZW �C	 ^�_L��6 .(

. ^�VL�\	 �H 9 3A� ^.��1 �O. 
���H ���	 �� 
I:�

 D 
l 	����; ^� 8�@c .=�. /M1�D ^��8 J���
0 

/VL�\	 E. C	 �O. .� E� ^� 8�@c 
l 	����;  ��D���

�� X��I S��H C	 ��� � .�.� J��� �\7 E��:�; 
H�i 

��  /7�� /��� >��� �� /H E����� � ^.��1 9 3A�  .��H

 U RN� 9�. g��M� �eI ��g��M� �H ) J.��l��  hL�82013 (

.=�.� =RH�\	  

[�\� Y�MZ	 C	 � OP� 
@Z�	 k�H J��Mc�� �H 

b�:,� �� .:AM�.� 2�H 
W��  E� �H � O�� 9�. �k�H 

��: �. 
��MN� �
��7�1  e 1�	 k�H eH�7 4:���	  .=�.

) �3�� J.�3���� 
���H U,012 �C	 =]�d X�.�1. �H (

 
��7�1 ��: �. =	�ZW  �H /I =1�� X�.�1. k�H 
��MN�

 B� k�H ��: �. X�.�1. .��.� =RH�\	 ��1 
���H g��M�

 �O. �� o; J�.� =�� �. J:���� e7.:- /H E.�H E��.�M�.

=�. ��V� )3.(  

  /I �.� J��� ��W�- U RN� �� 4:� 
���H g��M�

 X�.�1. �H b�:,� �� k�H e 1�	  k�H eI =	�ZW

I :AM1�� X��I C	 =]�dJ.�3���� �3�� g��M� �H / )4 �

8 �25 �32  38( .��.� =RH�\	  

C	 ��`�	 �� /����� �� Cl���I �M� H /H ^��8 

e@M	 /H 4�.��� 
L��� ) =�.8
	 ��@� .( /I ���

��@�.2+Cu  �. 
M�K7 
A��3��` �H �� � RMK	 ^��8 /H
2+Ca u�\V�. 
L��� 4�.��� �� �4�.� X��I .� J; E��F�

 /T M� =	�ZW X��I /T M� ��  k�H :�� X��I +`�	


	 
1�W. C	 ���- �� k�H eI  e 1�	) ���35 /I (

.��.� =RH�\	 X��� 9�. g��M� �H  

g��M� �9�.�H�AH J�	�; /�.�`
�� b�:,� 4� D �� 

4�DE�� Y�MZ	 E��� � �H C	 ^�_L�� J��� �.� /I 

�. C	 =]�d X�.�1. /�.�`
�� E� D��` 
	:AI /I 9�. 

/���� �	. = �� Es�H ���N	
��� =�. /I =]�d  
���

 �. ��s�H3 �M L �� ��D 
� 	 .:��.� 
������ � �H  9 ��� =]�d

�� �. =]�d ���H�	 �. 
�� /�.�` e	�I �:���l� E� D��` �H 

9�. X��I C	 ^�_L�� =]�d X�.�1. �H ��- /�.�`
�� 

�� J��� D ��� � =N� 4:���	 �� .:� 
R RN� E� 

/�.�`
��  :�� 2�.�D C K�: H.�; :� /I :�� 

/j�� D =,K� /H /�.�`�
�� = ��K- =�.� E�M� H. 

= �� ^.��1 9 3A� �� e-.�	 
l�v�L��� 1 Y�MZ	 ��FH 

^�_M	 :�.�c ) ��H19 .(�.� J��� g��M� � ��0/7��/i  

/���/i B�c  �� J� �/���/i  /7��/i  h\� ��5 

 :8��
AV	 uaMc. .:AM�.� �.�
	 C	:�.�� �. U��0 

����. ^.� OP� J��� ��H E��:A�;�1 �H B�v�L� 1 �n	 +`�	 

E��TA���
��� �� :�� ���  4� D ) ���30g��M� .( e8�- 

�. ��Mc�� 
N���� �� 9�. J��� X��� 
	:�� /I 

= �� ���N	 C	 ^�_L�� 
N���� ��Mc�� 4� D .�  =N�

� OP� ��c �.�7 4�.� .=�.  

  

  

  

  

 

 

 

 

 

 

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
96

.1
1.

3.
11

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
7-

17
 ]

 

                            13 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1396.11.3.11.2
http://rangelandsrm.ir/article-1-512-en.html


/�.�` ̂ �_8 �H C	 ̂ �_L�� � O�� 
���H�.:�. 
N���� ��Mc��  
��b�:,� 
��� E�� ...                                                                402  

 

References 

1. Ahsan, N., D.G. Lee., S.H. Lee., K.Y. Kang., J.J. Lee., P.J. Kim., H.S. Yoon & H.B. Lee, 2007. Excess copper 

induced physiological and proteomic changes in germinating rice seeds. Chemosphere, 67(6): 1182–1193. 

2. Alipoor, A.H., H. Darvari., H. Zare Mayvan & M. Sharifi, 2009. Evaluation of rate of radish peroxidase activity 

and its relationship with heavy metals in soil. Journal of Science, University of Tehran, 35(1): 37-43. (In 

Persian). 

3. Alves, E.S., P.M. Giusti & M. Domingos, 2001. Anatomic studies on Trandescantia hibrid clone 4430 leaves: 

changes caused by urban airpollution. Revista Brasileira de Botânica, (in Portuguese, with abstrac in English). 

24: 561-566.  

4. Barcelo, J., M.D. Vazquez & C. Poschenrieder, 1988. Structural and ultrastructural disorders in cadmium-

treated bush bean plants. (Phaseolus vulgaris L.). New Phytologist, 108: 37-49. 

5. Berglund, H., M.F. Quartacci & C. Liljenberg, 2000. Changes in plasma-membrane lipid composition: a 

strategy for acclimation to copper stress. Biochemical Society Transactions, 28(6): 905-908. 

6. 6-Chaffai, R., A. Tekitek & E. El-Ferjani, 2005 Comparative Effects of copper and cadmium on growth and 

lipd content in maize sedlings (Zea mays L.). Pak. J. Biol. Sci., 8 (4): 649-655. 

7. Dalvand, M., A.H.  Hamidian, M.A. Zareh Chahuki, B. Motashareh Zadeh, S.A. Amir Jalili & A. Esmail 

Zadeh, 2014. The concentration of Cu, Pb, Zn and Mn in shoot of Artemisia sp. In the surrounding pastures 

Valley copper mine barberry, Taft city, Yazd province. Journal of Rangeland, 8(3):219-229. (In Persian). 

8. Eleftheriou, E.P. & S. Karataglis, 1989. Ultrastructural and morphological characteristics of cultivated wheat 

growing on copper-polluted fields. Botanica Acta, 102: 134-140. 

9. El-Tayeb, M. A., A.E. El-Enany & N.L. Ahmed, 2006. Salicylic acid-induced adaptive response to copper 

stress in sunflower (Helianthus annuus L.). Plant Growth Regul., 50:191-199. 

10. Eskandari, S., V. Mozafari & A. Ajabadipour, 2011. Effects of copper and salinity on some physiological and 

anatomical indices of two Pistachio cultivars under greenhouse conditions. Journal of Water and Soil, 24(6): 

1210-1223. (In Persian) 

11. Faust, M.B. & N.E. Christians, 2000. Copper reduces shoot growth and root development of creeping 

Bentgrass. Crop Science, 40:498-502. 

12. Gomes, M.P., M.T. Marques., M.O. Nogueira., E.M. Castro & A.M. Soares, 2011. Ecophysiological and 

anatomical changes due to uptake and accumulation of heavy metal in Brachiaria decumbens. Sci. Agric. 

(Piracicaba, Braz.), 68(5): 566-573.  

13. Hashemi, M., H. AzarnivAND., M. H. Asare & A. Tavili. 1393. Effects of drought stress on germination and 

groeth of the germ Tuesday znvtyp indicator species Agropyron poderae. Journal of Rangeland, (3):212-218. 

(In Persian). 

14. Heshmati, G. A., M. Baghani & O. Bazrafshan, 2009. Comparison of nutritional values of 11 rangeland species 

in eastern part of Golestan province. Pajouhesh & Sazandegi, 73: 90-95. (In Persian). 

15. Houshmandfar, A. & F. Moraghebi, 2011. Effect of mixed cadmium, copper, nickel and zinc on seed 

germination and seedling growth of safflower. Afr. J. Agric. Res., 6(5): 1182-1187. 

16. Kasim, W.A., 2006. Changes induced by copper and cadmium stress in the anatomy and grain yield of Sorghum 

bicolor (L.) Moench, Int. J. Agric. Biol., 1:123-128. 

17. Kranner, I. & L. Colville, 2011. Metals and seeds: Biochemical and molecular implications and their 

significance for seed germination. Environ Exp Bot., 72: 93–105. 

18. Kuchaki, E. & M. Nasiri Mahalati.1992. Ecology of agricultural plant, Vol l, Plant and environmental relates, 

Ferdoesi Mashhad University Press, 291p. (In Persian). 

19. Lin, D & B. Xing., 2007. Phytotoxicity of nanoparticles: Inhibition of seed germination and root growth. 

Environ. Pollut., 150: 243-250. 

20. Liu, T.F., T. Wang., C. Sun & Y.M. Wang, 2009. Single and joint toxicity of cypermethrin and copper on 

Chinese cabbage (Pakchoi) seeds. J. Hazard. Mater., 163(1): 344–348. 

21. Mahmood, S., A. Hussain., Z. Zaeed & M. Athar, 2005. Germination and seedling growth of corn (Zea mays 

L.) under varying levels of copper and zinc. Int. J. Environ. Sci. Thechnol., 2(3): 269-274. 

22. Mukhtar, I. 2008. Influence of Trichoderma species on seed germination in Okra. Mycopath, 6 (1&2): 47-50. 

23. Pasternak, T., V. Rudas., G. Potters & M.A.K. Jansen, 2005. Morphogenic effects of abiotic stress: 

reorientation of growth in Arabidopsis thaliana seedlings. Environ. Exper. Bot., 53: 299-314. 

24. Poschenrieder, C & J. Barceló., 1999. Water relations in heavy metal stressed plants, In: Prasad, M.N.V. and 

J. Hagemeyer (eds.), Heavy Metal Stress in Plants. The Springer, Berlin. pp: 20-29.  

25. Raissi, M.A., Z. Asrar & Sh. Pourseyedi, 2010. Interaction of sodium nitroprusside and copper on som growth 

and physiologic parameter of Garden Cress (Lepidium sativum L.). Iranian Journal of Plant Biology, 1(1-2): 

56-77. (In Persian). 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
96

.1
1.

3.
11

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
7-

17
 ]

 

                            14 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1396.11.3.11.2
http://rangelandsrm.ir/article-1-512-en.html


 ��� ����	 
���� 
��� �����������/  ��������/ � ��� 9613                                                                                 403  

 

26. Rasuli, D., B. Fakheri., S. Farhadvand & A. Minayi, 2013. The effect of different levels of Cu and Ni on 

germination and growth of Sanguisorba minor L. Journal of Rangeland, 7(3):202-211. (In Persian). 

27. Saberi, M., M. Tavili., M. Gafari & M. Heidari, 2010.The effect of different levels of heavy metals on 

germination and seedling growth of Atriplex lentiformis. Journal of Rangeland, 4(1): 202-221. (In Persian) 

28. Salah, M., H. Gowayed & O.A. Almaghrabi, 2013. Effect of copper and cadmium on germination and 

anatomical structure of leaf and root seedling in Maize (Zea mays L). Aust. J. Basic & Appl. Sci., 7(1): 548-

555.  

29. Shariat, A. & M.H. Asareh, 2006. Effects of different levels of heavy metals on seed germination and seedling 

growth of three Eucalyptus species. Journal of Genetics and Pasture and Forest Plants Breeding in Iran, 

14(1):38-46. (In Persian). 

30. Sheldon, A. & N. W. Menzies, 2004. The effect of copper toxicity on the growth and morphology of Rhodes 

grass (Chloris gayana) in solution culture. J. Am. Sci., 8: 1-8.  

31. Sposito, G., L.J. Lund & A.C. Chang, 1982. Trace metal chemistry in aridzone amended with sewage sludge: 

I. Fractionation of Ni, Cu, Zn, Cd and Pb in solid phases. Soil Sci. Soc. Am. J., 46: 260-264. 

32. Srighar, B.B.M., S.V. Diehl., F.X. Han., D.L. Monts & Y. Su, 2005. Anatomical changes due to uptake and 

accumulation of Zn and Cd in Indian mustard (Brassica juncea). Environ. Exp. Bot., 54: 131–141. 

33. Sossé, B. A., P. Genet., F. V. Dunand., M. L. Toussaint., D. Epron & P. M. Badot, 2004. Effect of copper on 

growth in cucumber plants (Cucumis sativus) and its relationships with carbohydrate accumulation and changes 

inion contents. Plant Science, 166: 1213–1218. 

34. Tabatabaei, S.A. & O. Ansari, 2016. Effect of Cu (SO4) stress and plant growth regulators on germination 

characteristics and biochemical changes on Brassica napus. Iranian Journal of seed Reserch, 3(1):109-121. (In 

Persian) 

35. Vassilev, A., F. Lidon., J. C. Ramalho., M. Doceumatos & M. Graca, 2003. Effects of excess Cu on growth 

and photosynthesis of Barley Plants. Implication with a screening test for Cu tolerance. J. Central Europ. Agric., 

4: 225-236. 

36. Weiqiang, L.I., M.A. Khan, S.H. Yamaguchi & Y. Kamiya, 2005. Effects of heavy metals on seed germination 

and early seedling growth of Arabidopsis thaliana. Plant Growth Regul., 46: 45-50. 

37. Zhuang, P., M.B. McBride., H. Xia., N. Li & Z. Li, 2009. Health risk from heavy metals via consumption of 

food crops in the vicinity of Dabaoshan mine, South China. Sci. Total Environ., 407:1551-1550. 

38. Zhao, F.J., E. Lombi., T. Breedon & S.P. M.C. Grath, 2000. Zinc hyper accumulation and cellular distribution 

in Arabidopsis halleri. Plant Cell Environ., 23: 507–514. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
96

.1
1.

3.
11

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
25

-0
7-

17
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            15 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1396.11.3.11.2
http://rangelandsrm.ir/article-1-512-en.html
http://www.tcpdf.org

