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Abstract Article Info 

Background: Fire as a frequent phenomenon in rangelands and because of its 

complicated and different effects on natural ecosystems, has great importance. 

Awareness of such fire effects on vegetation cover in point of rangeland 

management after fire is important and helps better Understanding and sustainable 

management of rangelands. Changing in plant structure and composition and site 
situations is on of the clearest effects of fire on natural ecosystems especially in arid 

and semi-arid areas. Fire effects on soil seed bank is a fundamental subject in 

ecology and phytosociology. These seeds have a vital role in maintenance and 
reclamation of deteriorated rangelands and also in plant composition improvement 

in plant communities. This study was conducted to evaluate the effect of fire on 

vegetation and soil seed bank in Sarkhalaj rangelands of Kangavar (middle Zagros). 
Methodology: In current research, one year after the fire, in two areas of the control 

(Grazing exclosure) and fire, percentage of canopy cover and soil seed bank were 

sampled on transects with a systematic-random approach. Soil was sampled on 

these transects in two depths of 0-5 cm and 5-10 cm. After greenhouse cultivation, 

germinated seeds were identified and the composition and density of soil seed bank 

were determined. In order to comparing of biodiversity, we used species richness 

index, species diversity index (Shannon- Wischmeier) And evenness index 

(Pielou). Also, similarity index (Jacard) between ground and underground 

vegetation cover in exclosure and fire area using formula. Mean comparison of 

biodiversity indices performed by LSD test. Also, biodiversity indices calculation 
of plant communities based on two viewpoints: ground and soil seed bank plant 

composition were done andsignificancy of differences of functions of biodiversity 

of ground and soil seed bank under treatments (fire and control area) compared via 

T-test. Raunkiaer life-form system was used to Plant categorizing.  

Results:  The results of this study indicated that after one year fire the diversity, 

richness and evenness indexes were significantly reduced. Assessment of soil seed 
bank in depth of 0 – 5 cm showed that fire decreased the diversity and species 

richness indexes. However, it did not significantly affect the evenness index. 

Moreover, in depth of 5-10 cm fire had no significant effect on diversity indexes. 
Plants life form classification changed after fire and Cryptophytes and 

Article type: 

Research Full Paper 

 

 

Article history: 

Received: 30.12.2021 

Revised: 04.01.2023 

Accepted: 07.01.2023 

 

 

Keywords:  

Fire,  

Biodiversity indices,  

Seed bank,  

Kangavar.   
 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
6.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

5-
09

 ]
 

                             1 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.6.4
http://rangelandsrm.ir/article-1-1113-fa.html


 

730 

 

Hemicryptophytes species decreased 8% and 6 %, respectively which resulted in 

domination of annuals in plant composition. Also, seed amounts decreased greatly 

in soil surface layer (0-5 cm.). 

Conclusion: Overall, considering the results of this study, it could be said that by 

changing the site conditions, both in terms of the space required for the 

establishment of new species and by changing the soil properties, the fire has caused 

a change in the composition and diversity of species and finally the life form of 

existing species in the area. 

 

Cite this article: Rezaei, R., A. Ahmadi, N. Abdi, H. Toranjzar, 2023. Fire effects on composition, density and species 

diversity vegetation and soil seed bank (Case study:  Kangavar rangelands). Journal of Rangeland, 16(4): 729-

744.  

 
  © The Author(s).                                                          DOR: 20.1001.1.20080891.1401.16.4.6.4       

Publisher: Iranian Society for Range Management 

  

  

 

  

 

  

  

 

  

  

  

 

 

 

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
6.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

5-
09

 ]
 

                             2 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.6.4
http://rangelandsrm.ir/article-1-1113-fa.html


      
 

731 

 

  
 

  

��� ����� �	
� �

� � ����� ������ �� ��
���� ��� ����  � ����    !���" :�$�
" %&'�(")

(���+
�  

 
�,�-� %'� .��1 ��012� 3�45*2 ��045 %'��
�3 ��12 0 9�����4  

  

1 .����� �	�
� ���
�� ���� ������� �	�
� ���� ������ ��� � ���! �"
���#�� "�$%� "&'����.    

2 . �)&*+� �� +�&�  .����� �	�
� ���
�� ���� ������� �	�
� ���� ������ ��� � ���! 
����������
 :-���a-ahmadi@iau-arak.ac.ir  

3 .  .����� �	�
� ���
�� ���� ������� �	�
� ���� ������ ��� � ���! �
������  

4 .����� �	�
� ���
�� ���� ������� �	�
� ���� ������ ��� � ���! 
����$�� .  

 

 %'�;" <�5=>� ?0�@A    

:%'�;" �
�  

 0��% -1�2�–  ��3�45  

  

  

BC�D�$ ED���  09/10/1400  

 :�D��D� ED���14/10/1401  

 :F�D�� ED���17/10/1401  

  

  

?G��:�0�H� ���    

:#�  �"�&�  

  �
;� <���  

=>�?  ��$+�� @& # "�3  


��� %.    

  :I0� � %;���:#�����5 �� �A� ��& B -� "�&��� C�D#� �#��� 
� ������E -� -% ���3  -� � �$E�  F��G� ���>

H$+��&%� �� �� ���I�5 � F��D$� ����5 J� K �� �3�!�.L�� 
��
&>�� ������E L�M3� �� ����� "�3  N&� "�3

�3�!� ��$>� ?  ��  F��G�   :#��O� ��  �3��! :?&5 "�
 "�&�  L�����  �#���  P5  ��  :#�"�&�   L�M3�  

������E  �� <M% �#��� 
����5 L����� � �$Q� 	
� -� � �
�� .� % �3��! :?&5 R�%�# � 
�$>�� 
� ���S#  �

 ������
 T���? ���S#:#� F��G� J��#�
�� �� �A�H$+��&%� �� "�&������ "�3 -�  � <�> U�� � 
� �4��

-M�� 	�> 
;� <��� �� "�&� :#� �G� .L�� <�>   � "��� � �VW�� X��-���Y � "Z&1&%� 
  -� �3��! ��� ?

�� [�+� .��� -�&! R�%�# L��\� �&�Q� 
� J� IM3 � -$E�� R��]# �#��� ���� � ^D� 
� �3
;� J��  "�

��
�� "��_% :2� �3��! ���&Y.    � <�> U�� � 
� -M��<�>  :#� -_��&� 
�;��� �&��� "�&�  � ��&?

-��&Y-�&! ���� $+3 U�� � �� 
� -% ���3   :#� �� P5
�� ��$+� 	�> 
� �&Y&� 
;� <��� -� "�&��  . J��  

U�2W#  -�  
&O �  ��
��  ��G�#   :#�"�&�  ��  �R�%�#  H%��#  �  @& #   :?&5  �3��!  �  <���  
;�  	�>  
�   �#���  

����� `�!�� 
� 
��� %  N�'��  �?  .  

 F��  �  $�
"  :��)�+A�  ��\��  :3�45  
�  P5  ��  :#�"�&�  
�  ��  -2a �  �3�?  �  :#�"�&�  ��   "�
  

LA+���#"�3100"�$�  -�&M�"
����  �3��! :?&5  -�  b�
  <�#�M$+��-�E��d#  ��  L�G  �e
�  f�#   :?&5  

-�&!"�3  �3��!  �  J� IM3  -�&M�"
����  <���  
;�  	�>  X��  
�  �3  F
5   
�  ��  UMB  5-0  �  10-5  �$��� "�$�  


� U�� � �
&� -�1�a� L?���� ����! .P5 �� L�%  -��]_!�"� "�3
;�  -��&Y��� ����� ? � R�%�# �  H%��#  

<���  
;�  	�>  J���#  ����!  .=>�? �� (<�Z&1&%� "�3 ���!) �3��! ���&Y 
� �$+�� @& # -+��2� "���  "�3

-�&! "� j -�&! @& # �"��&��? "�-  �? ���D$�� &_��5 �$>�& A� � � ��.  J� IM3  =>�?  -���#  �
�%�Y   J��  

:?&5  �3��!  � ����
  �  ���   � ���  
�  -2a �  C�k  �   :#� "�&���?   ��  ���D$��  ��  -���W� )&��E  .����!  

-+��2�  J������  =>�?"�3  @& #  �$+��  ��  �&���  LSD  F
&e  LE�!  .J� IM3  -���W�  =>�?"�3   @& #  

�$+��  ���&Y  �3��!  ��  ��  ��!���  R�%�#  �3��!   �
  � ���  �  <���  
;�  	�>  -�  0MB  ����  �  � ��"
��   l
$>�  

���&#  @& #  �$+��  �3��!  �
  � ���  �  <���  
;�  	�>  -2a �  �3�?  �  "�&� :#�  ��  "� ��  X�1���  t   �$DY  

-+��2�  ����!.  -2�� ��! "� � 0A? 
� ��3 .LE�! N�'�� ���A��
 b�
 -� �m_$]� �$+�� "�3  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
6.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

5-
09

 ]
 

                             3 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.6.4
http://rangelandsrm.ir/article-1-1113-fa.html


 

732 

 

9D�J�n��$� :  J��  U�2W#  ����  ���  -%  
�  :#� �G�"�&�  -1�+A�   =>�?"�3  �@& #  � j  �  �$>�& A�  -�   
&�  

� ��
��  :3�%  LE��  .�����
�  <���  
;�  
�  UMB0-5  �$���"�$� 	�>  ����  ���  -%  :#�"�&�  =>�? "�3  

@& #  �  "� j  -�&!"�  �
  :3�%  �����  ���  ��G�#  � ��"
��  ��  "�
  =>�?  �$>�& A�  .L�� -$?���  
�  UMB  10 -

5   �$����$�  X��  :#�"�&�  ��G�#  � ��"
��  ��  =>�?"�3  @& #  �$+��  L?���  .:#� �� ���-2�� "�&�  "� �

��!0A? 
� ��3  ����2� � ���% ���5 ���S# �� �$+�� "�3  L�E&$o��% ��3��!8  �M3 � �e
�  L�E&$��%6 

<� ��3��! �? rB�� � -$E�� :3�% �e
�  .� 3� s�d$>� �&> -� �
 :?&5 �� �QY&# 0��k �e
� �D_B -1��

) �Wa� -�t 
� 
;� ����# J� oM30-5  �$���.LE�� :3�% F�? -� ("�$�  

%K�J�  :��� �� U�2W# J�� n��$� -� -Y&# �� 0% 
�  LD! ��&#:#� �G� 
� -% @& # � H%��# �R�%�# "�&�

-�&!-�&! ����
 N�E L��Q� 
� � "�-�&! :��XE� �3�? � ���% ���5 ���S# -2a � 
� �&Y&� "�3  "�3<� -1��  

-�&! :3�% �  "�uE �O� �� H3 ������
 T���? "�� �# � ��&� -�1�a� �
&� -2a � 
� -1�� � K � -1���� "�3


��2$�� LQY N�t   �-�&! 
&u������! H3��E ���Y "�3   �����! -2a � ����
 R�%�# 
� ���S# RY&� �

.L��   

  

$�
J��: n��# .v �"��B .� �"�M�� .@ �.
 ��w�\
 �
�1401 .:#� ��G�# 	�> 
;� <���  � �3��! :?&5 @& # � H%��# �R�%�# �� "�&�   �#��� :"�
&� -�1�a�)

(
��� %.  ��#��16)4 :(729-744.    

  

    DOR: 20.1001.1.20080891.1401.16.4.6.4   

�	������� "
���#�� �M_B JM'�� :              © ��!� +�&�      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
6.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

5-
09

 ]
 

                             4 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.6.4
http://rangelandsrm.ir/article-1-1113-fa.html


 ��� �������� ��� ����  � ����  �	
� �

� � ����� ������ �� ��
�   L���@1� � �D�-� /...  

  
 

733 

 

 %"0;"  

:#� ����5 �� �A� ��& B -� "�&�  ������E -� -% ���3

�� C�D#� �#��� 
�  -� � �$E�  ���I�5 � F��D$� F��G� ���>

H$+��&%�  ��  �� 
��
&>��  ������E  L�M3�  ��  �����  "�3

  .L�� ��  �A�  �3��!  :?&5  R�%�#  �  
�$>��  
�  ���S#

:#�  F��G�  J��#�
��H$+��&%�  ��  "�&� �����  "�3

L��)8  �19�36����5 J� K �� �3�!� .(N&� "�3  ��$>� ?

�� <M% �#��� 
����5 L����� � �$Q� 	
� -�) � %11.( 

:#�  ����� :?&5 ���� L_B -� �1�+A�> �k�&� 
� "�&�

  rB��  	�> "���  :��XE�  �  ��t&� F�� -�  J���  xa�

N���� -� �#���e�� ��3��! � ������ "�3  �#
&e 
� .���!

:#� -% "�&�  ��&? ���M3 ��!&! � F�� ��1� ��&� l
#� ��

HQ� �y�D� "��K �� ���  
�M? -� �#��� R��]# 0��B J��#

��-� .��
:#� �_% 
&�  � L�� ������ � ���X� "�
�� "�&�

�4�� �e�2� "��� T2E �A�Z&1&%� )&e� L��B
 �� ����  -� "�

:#� -% ��? ��3��� �$� z�&? -$E�! 
�%  �k�D#� "�&�

  
�-#&�  [&> ���
�� �� -% �#
&e 
� ������� U�� � "�3
��

��  �D_B  ��3��!  �&���  �?
  RY&�  ��?��  ���M3  .���!

:#�-� Y �� L�� JAM� "�&� -��&# � �?
 �&!��&! "�3

)�Q�&� 
��2$�� � 
;� : %��5 ��3�_!��O� �3��! ���&Y  ��3

l�� �� � �?�� �G&� �3��! ���� ��� � �3��! ��� � {��  

0A? 
�  HQ� 0��B  <� ����:?&5  "��!  U�� � �3��!

  �  <�> -M��<�>  -#&�  N&'3  ��  �  �?�� 
�XD_B  -�  �3

 "��!&_Y) � %25(.   

-�1�a� 	�> 
;� <��� -�1�a� "Z&1&%� 
� "��� � "�

-���Y ��� [�+� -� �3��! ��� ?.���   ^D� 
� �3
;� J��

�Q�  
�  J� IM3  �  -$E��  R��]#  �#���  ����  �  L��\�  �&

-�&! R�%�#��
�� "��_% :2� �3��! ���&Y "�.    U�� � 
�

  � <�> -M��<�>  � 	�> ��
� 
�;�-:#� -_��� "�&�

��  �&���-��&Y  �  ��&?-�&!  ���  U�� �  ��  
�  -%  ���3

:#�  ��  P5  � $+3  	�>  
�  �&Y&�  
;�  <���  -�  "�&�

�
��  ��$+� )18-�&!  ��  "
��+�  
&u� .( 
�  �&Y&�  "�3

�� 
;� <���  -$?;! 
� �$����� �� �a�W� 0��&B �G� ���&#

.���M� ��+D# �
 -�&! 
&u� F
&e 
�  <��� 
� [&j�� "�3

�� �
;�  ���� LQY 
;� ��  ����
�  �� � <� ��& B  -� ���&#

  .�&? ���D$�� �#���  
��2$�� J��\ �Q # -� 	�> 
;� <���

L��MYR�� ��� T���? ���� N�� 3 -� �3��! "�3    �$k&�

L���  X�� ���Y �3��! "�3 |�#&�Z ���� )&*+� -A_�  ��&�

  -%L��MY "�2� "���
��+� -���� �� �3��! "�3    �#���

��  �?��)34J� IM3 .(  �� JAM� 	�> 
;� <���L   "���

-�&! �� �>�� 
�;�-� -% �?�� -2a � �3��! "�3  
��E 0�1�

 ��  L��k
  -�&!��&#  
�  :��
  -�  
��k  �_e�  "�3  f��  "�3

-�&! J�� .� ?��� �&E�� 	�> 0>�� 
� 
;� F
&e -� 
�E �3

 
&u�  -2a �  
�  R�� �  T���?  ����  N�� 3  -�  �  ��&�

��  ��& B -� J����� � z� ���  �3��! @& # �� ��]�  �3 -2a �

  ����  ����!  
��k  �O�  �� �
  HQ�  J��  
;�  <���  -�1�a�  -%

��  U2W�)  ����34.(  �>  
;�  <���  -�1�a� ������  -�  	

 �� �
 ��A�� J�� ����� ��� �  � x�We L>� ? t�� �# �3�

 0���� ��3��!) -2a � �3 -�1��  �3��! R�%�#  ��  ����Y

 ��
�� �� ����G � � ?�� -$?�� �� R��]# �� P5 (�1�&# -�1��

 -2a � 	�> 
;� F��&$W� ��� -A �� J���# � 	�> 
;� <���

% �3��! R�%�# ��'� 
��2$�� "���  R��]# �� P5 �� ��& 

-�&! �� �>�� �� L��M� �
&� 
� ��> �� � % �� L��D%  �3

v��  L�2E&�  ��X��  J$E
  t��  
&O �  -�  ������  "�3

H�Md#) � % "��!20 ���� � �����  
� ������E F��1�a� .(

:#�  F��G�  ��  -K�!�  .L��  -$E�!  F
&e  �3
&�%  "�&�

��1�a� �>�� � ��? ���� �#��D$� n��$�� �� :3�% F  
��

-�&! "� j � @& #) "�2  �3  �9    �32� �� ��G}# N�B �� � (  
��

-�&!  "� j  �  @& #  ��  :#� )  "�27���%  b
�X!  �
  (  .���

:#� ��G}# �� -a��
 
� J� IM3  
;� <��� H%��#  �� "�&�

) ���S# �� �%�� F��1�a� �� "����# n��$� �	�>21    �27 (

  X�� F��1�a� �� "����# �  ) ���S# N�B3  ���� .L�� ��&� (

:#� @&k� �� "�&�  -% ��K �?�� �G&� n��$�  J��  ��  ���&#

:#�  :��XE�  �
  �$>�& A�  �  � j  �[�&>  0dE  
�  "�&�

���1�� 
� ��3�-�&! @& # ��?
 0dE 
� -%  :3�% �
 "�

��)  �3�10-�&!  ��  �#���  
�  J� IM3 .(  -% `�+� "�3

  �$?&!  0V�  �#�De-M��  ���&�  
�>  ����  ���&�  ���X>

�� ���&� :#� �� �G�$� �$��� ���&#� �?�� "�&�     :��XE� ��

-�&!  "�3<�-1��    ����
 
�$>�� 
� ���S# RY&� N��2� �

) ���! -2a �31 ����
 
�$>�� ���S# N�B n��$� -K�!� .(

:#� �G� 
�) �
�� �&Y� X�� "�&�21�� -% ( ���> -� ���&#

% L���+�-�&! H  )�� �3 -� .�?�� �#�� �� 
� �&Y&� "�3

  �3��! :?&5  R�%�#  �  
�$>�� 
� ���S# T���? ���S# �

  ������
:#�  F��G�  J��#�
��  ��  �A� ��  "�&�

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
6.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

5-
09

 ]
 

                             5 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.6.4
http://rangelandsrm.ir/article-1-1113-fa.html


 ?��$ �!OOO��OOO"16 ?��1	 �4  �1401                                                                                                          
  

 

734 

 

 H$+��&%�)  L��  �����  "�319(.    �  L�M3�  -�  -Y&#  ��

:#� ������E-e�B 
� "�&� R�%�#  � @& # �  ��#�� "�3

�j n_>�� �#��� 
� ����
:#� 
�A� @&k� � ����� [ "�&�

:#� ��G�# ��
�� -� �# L�� ���� U�2W# J�� ��� 
� "�&�

  �� 
� 	�> 
;� <���  � �3��! :?&5 @& # � �R�%�# ��

  UMB0-5    �5-10  �$��� 
�  F����S#  �  �����o�  "�$�

-�&! @& # � R�%�#  .���M� =]�� �
 "� 

 

$�
"   �  F����  

 %&'�(" $�
" %;(
" 

-�1�a�  �
&�  -2a �    �#���  
�  X�]��  ��&� n_>��  


��� % ��$��Q?  ��  F�d$]�  ��   "08  '54   ͦ 47  �#   "53  

'54   ͦ 47  )&�  �k�? �  ��  "51  '19   ͦ 34   �#  "17 '20   ͦ 34  

~�B   �1�M?   
�   C�?   ��$��   �������%   �  
�   -_e�E  40  

L�� ��? �k�� 
��� % [& Y "�$�&_�%  )  0A?1(  ��W1 �� .

  ���$+3&%  -2a �  <�  
�  -�1�a�  �
&�  -2a �  �E��!&5&#

  ��
� xa� �� @�D#
� J��$M% � J��$��� -% L�� ��? �k��

��
�� �
&� -2a �2730    � �$�1620    0A?)  L�� �$�

1  N�!  ��$+��#  ��  )�$��  �M�_k�  |�#  "�
��  J� IM3  .(

  -���1�� "��� J������ � <�>6 /13    b
�� @&M'� � -Y
�

  -���1��413  �_��  �O� �
&� -2a � 	�> .L�� )�� 
� �$�

  -$����� "�
�� � ��&1 ��
 LE�� ��57/7    L_B -� .�?�� ��

  P5 �����&� � �B�
� �\�
� �� -�1�a� �
&� -2a � F
��'�

:#� -1�� �3 <�> 0dE 
� @
�X� �K"�&�  J�� 
� ���3

�� -2a �H�?��  )6  .(  

   

  

 
R@	1: B�&S
" %;(
" $�
" %&'�(" �  ?�T��"�� L�J�� �L��D� �$ L�J��U	  ���+
�  

 

%�
1�  ����  �	
� �� ���$��  


�  J��  U�2W#  -�  
&O �  ��
��  ��G}#  :#�"�&�  "�
 

-�&!"�3  �3��!  
�  �2�� �  -%  :#�"�&�  
�  0dE    <�>

 
� (��� 
&��Q? 
� t&M��)  ��  -�  F
&e  -A1"�3  -� {
X�

L��+����� "�3  "�
  ����  L��  [�]$��  ����!  �   ������
  

��#��  -����  
��'�  -%  ��  �O�  T���?  �A�Z&1&%�  �  

�E��!&5&#  )�R�?  LQY  �   @�D#
�  ��  xa�  ��
�  (-�   ��& B  

-�ak   �3�?  [�]$��   ����!  �  �Q��  
�  -�&M�"
����   N�'�� 

LE�!.  

-�&M�F
5  -_��&�  �3��!  :?&5  ��  "
����  
�  ���3

LA+���#  ���$��  "�3100    ��  �3  
�  .����!  N�'��  "�$�

:#� � �3�? L���  -% ��&� C�k -e�B �� ��]� -%) "�&�

:#�  (L��  ����  �
  "�&�5    �
��%  F
&e  -�  LA+���#

�?  -$E�!  �O�  
�  ����W�  �3  "���  �E��d#.    "���

 -�&M�  �� LA+���# �3 ��+� 
� �5�� �3��! :?&5 �� "��!

  -_e�E10    F
5  <�  �$�2×1    
�  .�?  �2$+�  ������$�

-e�B 
� L��Q�  �3�? "50  -e�B 
� � F
5:#� "  "�&�

  X�� l���� ��?50  F
5 �� <� �3 
� .�? L?���� F
5  �3

-�&! �� <� �3 :?&5 f�# �e
� -���W� LQY �3��! "�3 

=>�?-�&! �$>�& A� � � j �@& # "�3) ����! L�G �316  .(

  F
5  �3  
�2    ������$�-�&!  -�_%  L��QE  -�  �3��!  �3

��  :?&5  f�#  �e
�  ���M3  L�G  F
5  
�  �3���?  .

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
6.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

5-
09

 ]
 

                             6 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.6.4
http://rangelandsrm.ir/article-1-1113-fa.html


 ��� �������� ��� ����  � ����  �	
� �

� � ����� ������ �� ��
�   L���@1� � �D�-� /...  

  
 

735 

 

������  "��!������E  -�&!-I$>
� "�3  F
&e -� �D_B � "�

 � 3� �� � �M]#   (F
5 L��+� -� L�+� �e
� R+� ��)  

������E  `��2�  `���  ��-  �����  -�_j-    -A�
�  .�? J���#

)7-�&M� .( 
� �3��! :?&5 �� "
����L�Q���
� N�� -M�� 

  �#)��  -M��  ����>   ���   ���� 3  ��  
�O$��  -%  �V%�  ��


-�&! �?
 -�  �  -$?��  
&u� -2a � xa� 
� �3��! "�3

����
  0��%  0MB  -�  �������.  J� IM3  ���M#  -�&!"�3  

! �3��  ��  U��   -2��"� �  ���A��
  ��3��!  -%  "�
��  n 5  

|�#  =]��  �A�Z&1&��  ��   0A?  �$+��   0��?  L�E����E ��3  

��%-L�E��3  L�E&wZ��3  �M3L�E&$o��%�3  �  L�E��# �3  

� $+3  -%  � $��  ��  L��k&�  �  ���&�K  L��D�  -��&Y"�3  

���! 
�  )&dE  �B�+��� L�� <�AD# ����! .  

%�
1� ��� ��� ���� �� ���$��  

  -� -Y&# ���k
��  -�&M� �-2a � ��&�
;� <��� "��!  

  ���
�� 
�1398   
� �&Y&� "�3
;� :��
 ��j� �� :�5 �

  	�> ��  N��%  �3  
�  -�1�a�  �
&�  -2a �  ������  ��  P5

:#� U�� � X%�� 
� -% F
&e J�� -� � �3�? � ��? "�&�

  F
5  �32  �  "X_E  [�k  <� �����  �$�  �����  -20   ×  20  

�$����$�) �����17UMB 
� � (  "�30-5    �5-10    �$���

) �$�27  
� � (3  ) �E��d# F
&e -� -% 
��A#5  xa� 
� (

  ��MY � F
560  -�&M� 
��A#  N�� 3 -� .��� 0MB -� "
����

-�&M�  [�k  
��2$��  ��  P5  	�>  
;�  <���  "
����400  

�$��� ����� �$� ��
�  F
5 "�3  "�
 y&a> LA+���# 
� 

�3  �-2a �  {��?t  ��$���MY  �3 -A ��  �#  ���?  "
��

  ��? ���� �� P5 -��]_! L�% T�W� 
� �Q�� 
;� F��&$W�

.����! -E�\� 	�> 
;� <��� -�  -�&M� �� <� �3  <��� "�3

-+�% 0>�� f��]$�� �� P5 
;�  ��? -$]�
 �A�$�
5 "�3

 5 �
�M? L�G) "
�;! R+K�� �� P5 �  (-�&M� �
�M? � F


  F�� -� -��>��� 
�2    �1�3    "��� 
� ���3    �#4   -Y
�

�$���) ���!33 )&d� LQY �B& d� �3����� 
&O � -� (

�
�Q� T���? "���(Stratification) ) ���? "
��Q��20.(    

%��VH  BT� F�� �� 

 -�&M��3  	�>
;�  <���  "-�    F��6  ���    -��]_!  
�

 -��&Y  LQY  �  ���"
��Q��  
;�  <���  ����� ?  .���?    
�

-�&M� �b�
 J��-��]_! T�W� 
� 
;� <��� "�3 T���? �� "�

���_!  0>��  
�  �E�%  L�&�
  �  �
����$��  �����  "�3

�A�$�
5   �����  ��15*10  �$��� ���  
�  -%  �����  �$�

 L�% � $+3 [� [;Y 
&O � -� X�
  ��
&� � K "���

  ����_!  �3  0>��  
�  .���?-�&M�  -�t  "�
  ��  	�>  "�3

  L��]\)  0��$��  -���  ��  �%���3  �$���  -�t  -%  "�$�

  ���� L��]\ -� (�?�� �� J���5  �� [� [��Y2  �$���

�  �� � -$E�! 
��k �&3 � 
&� ~��� 
� 
�;� �# � $E�! 
��k �$

-��&Y  "t��  P��?)  � ?��  
��
&>��  ���32 J� IM3  .(

  "����#  l��  -��� "���&DB�\  ��  ��?-�    �3�? ��& B

 ����  
��k  -��]_!  
�  ? ���  "���  ����  �
&�  L�&�
  J���#  .

 -��&Y-��&Y  
�;�  �?
  �  
�;�  ��� ��  U�D_#  F
&e  -�  ���

-�.�? N�'�� J���5 �� �#�% "
���� � t�� �� �?�5    "�3
;�

 -��&Y����    ��?  ����� ?-��&Y  �  -%  ���3  ����� ?

  ��������P5  ����� ? �E�% �?
 �����? . 

 �JWD� �

� %&'�(" F��  

���!) �3��! ���&Y 
� �$+�� @& # -+��2� "���  "�3

=>�? �� (<�Z&1&%�-�&! "� j "�3  "�(S)-�&! @& # �  "�

�&��?-  ) � ��29) &_��5 �$>�& A� � (29  -�) �? ���D$�� (

 )��Y1   .(�&? -�Y���  

  

  

  

  

  

  

  
  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
6.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

5-
09

 ]
 

                             7 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.6.4
http://rangelandsrm.ir/article-1-1113-fa.html


 ?��$ �!OOO��OOO"16 ?��1	 �4  �1401                                                                                                          
  

 

736 

 

���� 1  :�	 
��
 ���� � ���	���� � ��� ��� ����  

 )&��E  �� �  �3 =>�? 

R=S )23( -�&! "� j =>�?"� (S)  

   SppJ ii ln/ln          

N

n
p i

i   )30(   &_�5 �$>�& A� =>�? 

   i ii ppH ln )30( �&��? @& # =>�?-  � �� 

S =        �3 -�&! ����#Pi=  -�&! :?&5 f�# �e
� L�+�  i N�  )in( �3 -�&! :?&5 f�# �e
� @&M'� -�  

  

J� IM3  =>�?  -���#  �
�%�Y  J��  :?&5   �3��!  

� ����
  �  ���  � ���  
�  -2a �  �3�? �  :#���? "�&�   ��  

���D$�� �� ) -a��
1( ��� -���W� ����! )22( . 

) -a��
1 �(=>�? -���# �
�%�Y   

JI�
�

�����
          

a  =����#  -�&!"�3 	�$�� J�� ��&# )�� �  N�� 

b  =����# -�&!���3  -% T2E 
�  ��&# )�� �&Y�   ��
�� 

c    =����#  -�&! ���3   -%  T2E    =>�?
�   ��&#   N��  �&Y�  

��
��. 

 R�HX� � %DYK� ?$�$ ��  

R�%�#  � $�
"�3  :?&5  �3��!   �  <���  
;�   	�>  

-�  <�AD#   0�k  ��   X�1���  -�X'#  P���
�� �  �
&�  �&���   � �M3  

P���
��  �&1  �  �&���   l��W��  ��  ���&#  )����  )L+# 

�$�1����  (l��!&M1&%-  l&���M�� � LE�!
��k   ����  -% ���3

)  ����  0���#  U��� ��  ��$��  ���&��  )����Ln, Sin  )����  (

  �
&� ��� � ���?-+��2� .�? -$E�! 
��k ���D$��  J������  

=>�?"�3  @& #  �$+��  ��  �&���  LSD  F
&e  LE�! .

J� IM3  -���W�  =>�? "�3  @& #  �$+��  ���&Y   �3��!  

��  ��   ��!���  R�%�#  �3��!  �
  � ���  �  <���  
;�  	�>   -�  

0MB   ����   �  � ��"
��   l
$>�  ���&#  @& #  �$+��   �3��!  

�
  � ���  �   <���  
;�   	�>  -2a �  LW#  C�k   �  "��K 

T�&$�  �  ���? N��  ��  "� ��  X�1���  t  �$DY  -+��2�   ����! .    

  

 9D�J� 

 ��� ���������  �	
� ��� ��
�  

  ����#  @&M'�  
�45  -�&!    -%  �? ����� ?  �3��!

  ����#3  :#�  -2a �  
�  ��dW �  -�&!  �  "�&�9   -�&!

  �  �? LE��  �3�? -2a �  
�  ��dW �33   -�  -�&!   F
&e

:#� -2a � �� �3 
� 	�$��  �? LE�� �3�? � ��? "�&�

 )��Y)2  .(  

 -2����!  "� �0A?  
�  ��3  -�  m_$]�  �$+��  "�3

�� ���� ���A��
 b�
��! -% �3��M3 � L�E&$o��% ��3 -

  ��  N��%  �3  L�E&$o��%11/31  )  �e
�14��!  �(-�&!  ��3

L�E��#  �� �355/15  ) �e
�8  L�E����E �(-�&!  �� �311/11 

) �e
�5 (-�&!��! � �� L�D��% ��366/6  ) �e
�3   � (-�&!

L�E����E -  ��  L�D��%22/2  )  �e
�1    J��$�����E  (-�&!

�� 0�A�# �
 -2a � �$+�� )�A?�L�E��# ��3��! .� 3�  �3

:#�  ��  ���  "�&�22/2  L��  -$E��  :3�%  �e
�  
��2�  .

L�E&wZ  ��3��!:#�  ��  ���  �3  "�&�89/8    :3�%  �e
�

.L��  -$E�� �M3  ��3��!  
��2�L�E&$o��%  ��  ���  �3

:#� "�&�67/6  .L�� -$E�� :3�% �e
�  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
6.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

5-
09

 ]
 

                             8 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.6.4
http://rangelandsrm.ir/article-1-1113-fa.html


 ��� �������� ��� ����  � ����  �	
� �

� � ����� ������ �� ��
�   L���@1� � �D�-� /...  

  
 

737 

 

 
  

  

  Z�0[2%�
  BW�' :��� � 0��	  %;(
" �$ �U�� �TD�� \�C � ��
A � �]H5 ��� ��
�  

 m
��


  

 ��
�E N��  |�#

 <�Z&1&�� 

 N�� -�&!  ���&��> N��  -�&!  
� �dW � "�3

 :#� -2a �"�&�  

 �dW � "�3 -�&!

 �3�? -2a � 
�  

1   "� -#&� �&!  Ch-Ph Astragalus Parrowianuss  Papilionaceae   

2   <1�X1��   ph  Grataegus monogyna Rosaceae   

3   H��� 
�>  Hmc Silybum marianum  Astraceae  × 

4    - E��   Ph Daphne mezereum Thymelaeaceae   

5   N��$A# `&��� Th Bromus tectorum L.  Poaceae   

6   (�� ��?)�&�E�E Hmc Euphorbia helioscopia Euphorbiaceae   

7   ���&�   Geo Allium hirtifolium Liliacea   

8   	�� 5 Geo Malva neglegta Malvaceae   

9   ��� ! m_B Hmc Agropyron intermedium    Poaceae ×  

10   -�&��� Th Anthemiscotula   Astraceae   

11   
�� 	���5 JMK  Hmc Poa bulbosa L.   Poaceae  × 

12   ��?�Y   Geo Prangos ferulaceaLindl  Apiaceae   

13   �M% Geo Ferula ovina   Apiaceae  × 

14   ��
���&� Hmc Achillea biebersteini   Astraceae   

15   ����
 F&# Hmc Sanguisorba minor Scop. Rosaceae   

16   b&� &Y Th Hordeum glaucam Poaceae   

17   � ? Th Trogopogon dubius   Astraceae   

18   -���k Th Alyssum strigosum Brassicaceae   × 

19   ��5&K ��&� Th Erodium cicatarium Geraniaceae  × 

20   �&!Z�� -1t   Geo Fritillaria  imperialis Liliaceae  × 

21   � 3
�� Geo Plantago sativa Plantaginaceae   

22   ̀ �&�
 Geo Rheum ribes Polygonaceae  × 

23  �� % Geo Gundelia tournefortii   Astraceae   

24   ���! ��5 Th Senecio vernalis   Astraceae   

25   �AM�5 m_B Th Bromus inermis   Poaceae   

26   �%&$+E  Hmc Festoca ovina   Poaceae ×  

27  �o_! Geo Heracleum persicum Apiaceae   

28   H���
�>  Hmc Cirsium alatum   Astraceae   

29  	�e�k Geo Taraxacum bessarabicum 

(Hornem)Hand.Mzt 

  Astraceae   

30 -1t Geo Tulipa humilis Herbert Liliaceae   

31  ��5&K ��&� Geo Geranium toberosuml Geraniceae   

32 F�+� 0! Geo Colchicum robustum Colchicacaceae   

33  -1t� Hmc Rununculus ficarioidesbory et 

chaub 

Rununculaceae   

34  -1t�3&%   Geo Tulipa montana Lind L Liliaceae  × 

35  ���� "&1��1� Ph Cerasus microcarpa Boiss Rosaceae   

36   ��D� �&!  Ch Astragalus gossypinus papilionaceae   

37   N����  ph Amygdalus  lycioides Rosaceae   

38   ̀ &����   Hmc Bromus  tomentellus Poaceae ×  

39   0! �M$>  Hmc  Althea officinalis  Mlvaceae  × 

40  &_# ����  Ph Paliurus spina-christi Rhamnaceae   

41   J����  Ch Thymus vulgaris Lamiaceae   

42   -�&5  Hmc Mentha pulegium Liliaceae   

43   )�S�# �A?   Hmc Echinops bannaticus Astraceae   

44  J+���� �
%  Ch Acantholimon  pterostegium plumbaginaceae   

45  
�> 
�X3 -�&!    Hmc Cousinia ptrecaulos Astraceae   

Ph  �L�E����E ::  Geo  �L�E&wZ: Hem �L�E&$o��% �M3: Th �L�E��#: Ch  L�D��%   
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 ��
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 UMB0-5  
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 (�����$�  

10-5  
  
� ����#)

 (�����$�  

 �� �e
�

  <��� 0%


;�  

5-0  

  
� ����#)

 (�����$�  

10-5  
  
� ����#)

 (�����$�  

 �� �e
�

  <��� 0%


;�  

 ��D� �&!  Astragalus gossypinus  Geo  67/0 33/0 11/3 1 33/0 68/1 

 <1�X1��  Grataegus monogyna  Ph  17/0 17/0 04/1 67/0 00/0 84/0 

 H���
�>  Silybummarianum  Hmc  5/1 5/0 22/6 5/2 5/0 78/3 

 - E��  Daphne mezereum  Ph  00/0 67/0 07/2 5/1 67/0 73/2 

 N��$A# `&����  Bromustectorum L.  Th 33/0 00/0 04/1 5/1 00/0 89/1 

 �&�E�E  Euphorbiahelioscopia  Hmc  67/0 17/0 59/2 67/0 17/0 05/1 

 ���&�  Allium hirtifolium  Geo  00/0 5/0 55/1 2 67/0 36/3 
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 	�� 5  Malvaneglegta  Geo  00/0 00/0 00/0 5/2 00/0 15/3 

JMK  
�� 	���5  Poa bulbosa L.  Hmc  33/0 33/0 07/2 00/0 00/0 00/0 

 -�&���  Anthemiscotula  Th  83/0 00/0 59/2 16/1 00/0 47/1 

�� %  Gundelia tournefortii  Geo  67/0 33/0 10/3 33/2 5/0 57/3 

 ��?�Y  PrangosferulaceaLindl  Geo  00/0 00/0 00/0 5/1 00/0 89/1 

 �M%  Ferula ovina  Geo  00/0 00/0 00/0 89/1 00/0 68/1 

 ��
���&�  Achillea biebersteini  Hmc  67/0 00/0 07/2 33/1 00/0 68/1 

 �3���
 F&#  Sanguisorba minor Scop  Hmc  00/0 33/0 04/1 16/1 5/0 10/2 

 b&�&Y  Hordeumglaucam  Th  1 67/0 18/5 5/1 5/0 52/2 

 � ?  Trogopogondubius  Th  17/2 67/0 81/8 16/3 00/0 99/3 

 -���k  Alyssumstrigosum  Th  00/0 00/0 00/0 16/1 00/0 47/1 

 ��K&K ��&�  Erodiumcicatarium  Th  00/0 00/0 00/0 67/1 00/0 10/2 

 �&!Z�� -1t  Fritillaria imperialis  Geo  33/0 00/0 04/1 2 33/0 94/2 

 � 3
��  Plantago sativa  Geo  33/1 00/0 15/4 5/2 00/0 15/3 

 ̀ �&�
  Rheum ribes  Geo  83/0 00/0 59/2 2 00/0 52/2 

 ��� ! m_B  Agropyron intermedium  Hmc  1 17 /0 62 /3 83 /1 67 /0 15 /3 

 ���!��5  Senecio vernalis  Th  1 17/0 62/3 33/2 5/0 57/3 

 �AM�5 m_B  Bromus inermis  Th  00/0 00/0 00/0 33/2 00/0 94/2 

 -�&5  mentha pulegium  Hmc  17/0 00/0 5/0 33/0 00/0 42/0 

�o_!  HeracleumPersicum  Geo  5 /0 00/0 55/1 16/2 33/0 15/3 

 H��� 
�>  Cirsiumalatum  Hmc  83 /0 33/0 63/3 33/2 00/0 94/2 

 J% ��> 0� #  Taraxacumbessarabicum(Hornem)Hand.Mzt  Geo  33/1 00/0 15/4 2 00/0 52/2 

-1t  Tulipa humilis Herbert  Geo  00/0 00/0 00/0 16/1 00/0 47/1 

 ��5&K ��&�  Geranium toberosuml  Geo  33/0 33/0 07/2 1 5/0 89/1 

F�+� 0!  Colchicum robustum  Geo  67/0 5/0 63/3 66/0 5/0 47/1 

 -1t�  Rununculus ficarioidesbory et chaub  Hmc  33/1 5/0 70/5 16/2 5/0 63/3 

�3&% -1t  Tulipa montana Lind L  Geo 00/0 00/0 00/0 2 00/0 52/2 

 ���� "&1��1�  Cerasus microcarpa Boiss  Ph  1 33/0 15/4 00/1 5/0 89/1 

 "� -#&� �&!  
Astragalus Parrowianuss  

Boiss & Hausskn  
Ch-Ph  17/2 33/0 77/7 5/2 66/0 99/3 

 N����  Amygdalus Iycioides  Ph  00/0 00/0 00/0 17/0 00/0 21/0 

 ̀ &����  Bromus tomenteIIus  Hmc  00 /0 00/0 00/0 17/0 00/0 21/0 

 �M$> 0!  Althea officinalis  Hmc  83/0 00/0 59/2 16/2 00/0 73/2 

&_# ����  paliurus spina-christi  Ph  17/0 00/0 52/0 5/0 00/0 63/0 

 J����  thymus vulgaris  Ch  00/0 00/0 00/0 5/0 00/0 63/0 

 "� D�&! m_B  Festuca ovina  Hmc  83/0 00/0 59/2 66/2 33/0 78/3 

 )�S�# �A?  Echinops bannaticus  Hmc  67/0 00/0 07/2 83/1 00/0 31/2 

J+���� �
%  Acantholimon  pterostegium  Ch  00/0 00/0 00/0 59/2 00/0 31/2 

 -�&! 
�>
�X3  Cousinia ptrecaulos  Hmc 5/0 00/0 55/1 83/1 00/0 31/2 

 �����$� �3 
� 
;� ����# 83/24  33/7    66/70  33/8    
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  (S)   � j   (J)  �$>�& A� (H)@& # UMB 

      0-5 cm 

15/1±66/26  0039/0±9576/0 03814/0±11/3 "�&� :#� 
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