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Abstract Article Info 

Background and objectives: The intensity of livestock grazing influences the 

abundance of key and essential species that guarantee the survival, stability, and 

functioning of rangeland ecosystems. Considering the importance of this topic, the 
present research was conducted in the rangeland of Siah Bisheh watershed in 

Mazandaran Province to investigate changes in vegetation cover and some 

environmental factors under different livestock grazing intensities. 
Methodology: This research was conducted in three rangelands (Duna, Khakak, 

and Gaznak) in the Siah Bisheh watershed on the Kandavan road in the extreme 

southeast of Mazandaran Province. To investigate grazing intensity, two sites with 
high and low grazing intensities were selected based on the distance from livestock 

and grazing resources. Three transects of 100 meters were randomly established at 

each distance from the grazing source, and five plots were established at 20-meter 

intervals along each transect. The size of the sampling plots was one square meter, 

based on the type and distribution of plant species. Three soil samples were taken 

from the depth of 0 to 30 cm along each transect. Climatic data were collected using 
meteorological information from synoptic stations in Mazandaran Province. Plant 

communities were ranked according to environmental factors using canonical 

correspondence analysis (CCA) and detrended correspondence analysis (DCA) in 
CANOCO software. 

Results: The relationships between environmental factors and vegetation showed 

that under light grazing intensity, soil nitrogen, phosphorus, organic carbon, and 
elevation significantly affected species distribution. Under heavy grazing intensity, 

phosphorus, potassium, soil organic carbon, and precipitation had significant 

effects. The CCA analysis indicated that rainfall, elevation, and clay percentage in 

soil texture were the most important factors in light grazing intensity, explaining 

12.2% of vegetation changes. Under heavy grazing intensity, soil nitrogen and 

temperature were the most effective environmental factors, explaining 20.1% of 

vegetation changes. 
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Conclusion: This study highlights the impact of environmental factors on plant 

species distribution alongside grazing intensity, underscoring the need to address 

the adverse effects of livestock grazing on sustainable rangeland management. The 
findings can aid in enhancing and restoring regional vegetation by selecting plant 

species suited to local soil, climate, and topography, thus boosting biodiversity. 

Implementing proper grazing management practices can help prevent overgrazing 

and promote healthy ecosystems. Understanding the complex interactions between 

plants, animals, and the environment is crucial for creating a balanced and 

sustainable ecosystem. Prioritizing conservation efforts is essential for achieving 

long-term sustainability in our rangelands. 

   
Cite this article: Bahreini, Z., Z. Jafarian, S.J. Alavi, M.R. Tatian, D. Negreiros, 2025. Multivariate Analysis of 

Some Environmental Factors and Plant Cover in Relation to Grazing Intensity in Siah Bisheh Rangelands, 

Mazandaran. Journal of Rangeland, 18(4): 520-534.  

 
  © The Author(s).                                                            DOR: 20.1001.1.20080891.1403.18.4.3.5    

      Publisher: Iranian Society for Range Management 

  

  

 

  

  

  

  

 

 

 

 

 

 

 

 

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

4.
3.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             2 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.4.3.5
http://rangelandsrm.ir/article-1-1235-en.html


 

522 

 

  

 

�������	
 ���
� ��� �� ������ �� ����� ���� � ���
� ����  �!��  "���#$�� %&�� ���' (���� �� ��
 

 
�	)�
� *	)$1"�)�,-. *	)$ /*22��  ���. /3 / "��4�4 �5��6
�4$�)�8# ��#� /5  

  

1. ����� 	
�� 
���� 

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

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

z.jafarian@sanru.ac.ir   
3 ..&��'� ��
� �/��� 0!��� ��$���� �"'�'�� 	
�� � "�!�� ����� �� ���� �
����$�1 ���� ��!����  

4.   ��!����������� ����
 � �� ����� �� ����!�"� #����� 	
�� ��$����
 �� ����� �!�" ��%
 � ��% .&��'� �
  

5 ."�4�56 ��!����� .7'#�� "�+'# 8
�� 9��� :���  

 

 %:�;� �� <4� ���=
    

:%:�;� ?�#  

 7��� -;�<�–  "�4�56  

  

1403 ��. A18 ���6� /4  

  

  

CD�)�� E)���  11/09/1402  

 :�)��)� E)���04/02/1403  

 :F�)G� E)���21/03/1403  

  

  

�H��:2���I 2��    

   �"@����� "<!�A� :!;��B  

  �C� 
��D � ��'# 
��D  

  �"A!E� 
�4�
���@  

F�  �
���  

 .-�!� ��!% ����� 

:J�� � %;��'  -�
� "�����@ �� �!!G� �� �H�� -� 8
� �4 #� 	�� 
��D I�H  �<� J��K -� 
���K � �!�� 
�4

C�+!%
�� ������ � 
���'�60E� �� ����� ����+4 "���� 
�4"� ���L �!MN��4�.    8
K
� J'� 0!O4� -� -1
� ��

 -� &����#�� &��%� -�!� ��!% :!P�B �#
Q ����� �� �K�Q R!<E�  "S�� � "4�!� 9H
6 I��!!G� "%��� �
T��

I�H �� "A!E� 7��
� .0%� -�@�� 	���� 	�� U��P� "'��D 
�4  

F�� � ����:��    -�!� ��!% :!P�B �#
Q #� "�P� �� (W�:� � W��S ����� �����) ���� -% �� �K�Q R!<E�

  0'�% -% ���D I�H "%��� �
T�� -� .�H 	���� &����#�� &��%� "L�H Y
�1 -!;� "Z��� �� &����� ���1 ��

H Y�P��� (�
P��B) ��D ����� � 
������ #� -�[�@ \+Q �� C� 
��D � ��'# 
��D I�H ��  ��
T�� J'�� .�3  

  0 +����100  
���  -�  � 	�� 
��D ���� #� -�[�@ �4 �� "@��]� �
�5    7[�
@ �� I^620    )
� �� 
���

I^6 �#���� .0@�' ���<�%� 0 +���� �4-�
O� 
�4-�
� 9����6 � 8
� -� -1
� �� 
�����  W' -<A�� "4�!� 
�4

� .���H Y�P��� "������� W' ��  RO� #� _�S -�
O� -% 0 +���� �4 )
� �0    ��30  "���%  0H���� 
���

���� .�HI��^�� #� ���`�%� �� :!� C!�L� 
�4  "%��H�
4 ��$�+'��O1 &����#�� &��%� W!�6
�!% 
�4  
��B

F� .�'���) "@����� "<!�A� :!;��B a�� -� "A!E� 7��
� -� -1
� �� "4�!� ���
1 
���CCA  �DCA (

	�� #� ���`�%� ��  ��:@�CANOCO .0@�� I�
[  

K)��#:  �
���@ J!� b���� c'���  
�4  �W�% 
��D I�H 0E� -� ��� &��� -<A�� "4�!� 9H
6 � "A!E�

  ";B ���� � &d���!� �-�'�!%� �J!$�% 
��D I�H -<A�� �� � �'�� eA% #� 8�`��� �/� �[�� � "������

"��� �M� _�S-�
� 9����6 
�� �� 
���  :!;��B #� 7[�Q c'��� .���H�� �4CCA   -� 0%� \�A� J'� �$��!�

  _�S 0@�� #� /� �[�� � �'�� eA% #� 8�`��� � "������ CZ�J'��   
�4�
E� ��  W�% 
��D I�H �� 7��
�  

  �5'� �'��<� �� 	�� � )��40/0    "$�+�O4 �97/0  �!G�� ��-�
� � �4  ��42 /12    "4�!� 9H
6 I��!!G� #� �[��

  -!1
� ��.�����    "A!E� 7��
� J'���M
� ";B ���� � _�S -�'�%� &�:!� � &d���!� J!$�% 
��D I�H ��

  �5'� �'��<� �� 	�� � )�� 
�4�
E� .���H -�S��H46/0    "$�+�O4 �92/0   -�
� � �4�!G�� ��  ��41/20   �[��

  -!1
� �� "4�!� 9H
6 I��!!G� #�.�����   

%L��#  :2���c'��� 7[�Q #� J'� �-�;�A�  J!�� I��M�  7��
� "A!E� )���� �� � 9����6 -�
� 
�4   "4�!�

��D I�H �� &��:O4 -� ���!� -1
� -� #�!� -� 0%� I��M� �� 	�� 
��D I�H Y
�A��� ���'�6 0'�'��  ����� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

4.
3.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             3 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.4.3.5
http://rangelandsrm.ir/article-1-1235-en.html


      
 

523 

 

-<A�� "� ������.  �J'������   "�&�
�  #�  c'���  J'�  -�;�A�  
���  �
�Z�  �  
�!Q�  9H
6  "4�!�  R����   ���`�%�  

�
O�.  #�  J'�  ���  Y�P���  -�
�
�4  "4�!�  ��   "�5'�
�4  \%���  
���  _�S  �
1
�  ��  �4    b'��H ��  -<A��

�h�S "@���
6
� � "O!�L�   "����
�  -�  �
�Z�  �  9'�:@�  8
��  "�+'#  WO�  ���  .J'�  I����L�   "����
�  ����   -�  

i`Q  �����  "�!��  �   
�<���  0!`!�  b!E�  0+'#  �
H.  ��^�  ��  �J'�  
��1�  �
!H
�4  0'�'��   
��D   \%���  

"����
�  -�  
�!�
�1  #�  
��D   "�-'��  �  
�<���  C�+!%
��
�4  C;�%  WO�  ���  .��  _��  I^����  ��!j!6   J!�  

�&�4�!�  I���
!Q  �  b!E�  �0+'#  "�&�
�  ��  0Z1  ���'�   W'  C�+!%
��  )�����  �  ���'�6  a^�  ��� .

 0'
;��
���   a^�
�4  "�k�`Q  �  a^�  
���  
���'�6  I������  ��  �����  ��!+�  CZ�  0%�.    

  

:��	�'�  #�'�$� .� �&�!��� .�.	 �

�� .F �&�'�`�1 .# �.# �"�'�E�  �1403.  ��!G����D 7!�E�  I�H �� l����� �� "4�!� 9H
6 � "A!E� 7��
� "S��    ��D

&����#�� -�!� ��!% ����� ��.  �����18 )3 :(520-534  .  

 

 DOR:  20.1001.1.20080891.1403.18.4.3.5      

���#&��'� 
������� "O�� JO��� :              © &����+'
�      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

4.
3.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             4 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.4.3.5
http://rangelandsrm.ir/article-1-1235-en.html


�������	
 ���
�   ��� �� ������ �� ����� ���� � ���
� ����  �!�� ��
  ... / "���=6� � �	)�
�  
  

 

524 

 

 %��;�  

C�+!%
��  
���K  o:1  "4�!�  9H
6  "����  
�4

) 0%�26
��D � (  	�� �4  p���  ���'�  Iq^�S�   7��L  "Z1
�  

��  9H
6  "4�!�  "���
H  -�  ��  I�H
�4  U��P�   r� 

"��4�.  )22 �� 	�� 
��D -� 0%� ���� &��� I��;�A� .(

"� �!M�� _�S 0!�K� � "4�!� 9H
6-� ����s�
�
� -�

  ������  �-���1  ���S�%  ���!�  �H�  ��  "���!!G�  p���

"� ����� �� I���S � C�+!%
��C4 .�
H R'�� #� J!�D

9H
6 94��  "����@ ���'� �"EA% _�S \'�P� �"4�!�

  0!%�+Q  9'�:@�  �  _�S  t
`�  &�:!�  94��  -�!����  �

"� 9'�%�@ -� _�S) �
H9.(  �!MN�  ��D  ��  ���
1    "4�!�

-�  "'�Z��  "O����
�  "��'#��  ��
H  ��'#  " ' -D���  #�   7��
� 

"%�%�  7! ��  ���4�  ���
1   "4�!�  �'��  0%�  7��
�  


�$'�  :!�  �T���  ���L  �'��  �L����  ����!�  &�'���� 
�4  

U��P�  "A!E�  )�����  �8�`���  �a���   ���  �  5'� "�
�4  

_�S  (��  :!�  ��  �T�  0@��  ��  &�
��  �!MN�  ��D  ��  ��   ���
1 

 "4�!�  uP��  ) ���36 (.   �!M�� �� l����� �� 
��'# I��;�A�

�
���@ � ��D  9H
6 
�� �� "A!E� 
�4  	���� -� "4�!�

&��$�4�56  .0%�  ��!%�   I��M�  -�;�A�  -�  "<!<E�  "�

  "4�!� 9H
6 � \!��� 
�� �� "A!E� 7��
� � ��D I�H

  c'��� .���S���6 J!D �"�S�� &��+;
G� ";
O�� v�%� ��

&B I��;�A�  J!� �� "4�!� 8
�� � \!��� -� ��� &��� �4

)�%  �����  "A!E�  7��
�  �  �0%�  I��`��  U��P�  
�4

 J'���!�  "4�!�  9H
6  "'�'
6  J!!��  ��  ���  �  a���

) 0%� -�H�� "O� �!M�� 	�� 
��D � ���H�� �� 0!O4�29  .(

I�H �M� �$'� "<!<E� �� 9H
6 
�� �� ��D U��P� 
�4

  &�G� �� "���E� -<A�� U��P� 7[�
@ �� _�S � "4�!�

9!� ���  &���  c'���  .0@�� ���L  "%���  ��
�  ���<� J'��

  8
��-�
�C� � b%
�� 
��D I�H �� 
� 
��D �� &B J'��

) 0%� J!$�%7.( 
�4�M� 	�� 
��D �� "4�!� 9H
6 b%
� 

&�<<E�  
��'# �� &��'� � &�Z1 "%��� �  a��:� ��H  0%� 

)16  �27  �31  �33    �37  �( ���   -1
���  -�  \!��� 9H
6 

�"4�!� C!�L� �-<A��  �"@���
6
� I�� � I�H ���D 8
� � 

����� 	��  J O�  0%� c'��� "���`�� 7[�Q �
H  .#� J'� �� 

\+� 8^�� #� �!MN�  8
� 	�� � I�H ��D �� �� �T�  J�@�� 

�$'� 7��
� "A!E� �� \!��� � �[�� "4�!�  9H
6 

"����
� -� 0S��H ���!�  -A��� J!� 	�� � J'�  ��  ��!� 

C�+!%
�� ��OH#��  WO� "��'�H ���.  ��  
��D �&��'�  9!� 

#�  �Q  	��  p���  \'�P�  �����  "��
H  �  p���  94��  ��Z�

�
�  �  9'�:@�  -�
�
�4  a
S�!w_��
S  �  C1�Z�  "��
H.  

&����#��  
����   -�
�
�4  "�
�   �  9H
6   "4�!�  "'q��   ��  

-1
�  -�  b'��H   "O!�L�   �   "@���
':!@  ����
S��  0%�  . ���  -�  

7!;�  o
%  0'�'��   �   C����  
q��  I���
!Q  ��������D  8
��  

-�
��4   94��  -�@�'  0%�  )17 .(  -�  R!<E�  J'�  �� �
T��

-�
�  J!�  b����  "%��� #�  "A!E�  7��
�  �  "4�!�  
�4

a�� -�%� U��P� 
���B 
�4  Y�P��� -� �H ���`�%� 
���

���� 8
� � R!<E� x�4 -� a�� J'� 
�4  .0H�� "$�+� ��

0':� #�"� a�� J'� 
�4  -�%
� -� &�
�  �4�!G�� �5'� I��M�

  
��'# ���<� -��  &��� &���    l����� J!!�� 
��� 

L ";��

-�
� J!�  b!E� � �4  .�
O� ���H�-�
� J!� l����� )�� J'�  �4

"� &��� ��  "A!E� 7��
�  �)  �4�2 (  �5'�  I�]P�� #�  .

CCA �    "$�+�O4 � &
!%��� ������0%�   "%��� 
��� -�

-�
� �'#
� J!� b����"� ���`�%� "A!E� 7��
� � �4  .�
H

  �
�s� 7��
� 9<� J!!�� "�[� x�4 �� �K�Q 94�56 �s;

 &����#��  -�!�  ��!%  -<A��  "4�!�  9H
6  9����6  ��

  0S��H  ��  ��  0@��  I�
[CZ�J'��   -�  ��s��!M��  7��
�

0k�`Q  #�  �����  "�!��  ��  J'�  R����  -�  �  94��  

 
�4���!6   "`��  I��!!G�  !�L�"�'�'��  �  "O   �  i`Q  �� 

)���� " 'd
;
�� WO� ��� .  

  

F�� � ������  

 %-:��� ���� %;�	� C�-O��  

  �  W��S  �����  �����)  ����  -%  ��  �K�Q  R!<E�

  &����� ���1 �� -�!� ��!% :!P�B �#
Q #� "�P� �� (W�:�

  )
� .�H 	���� &����#�� &��%� "L�H Y
�1 -!;� "Z��� ��

  -<A�� "'�!@��G112  14  51    ��52  25  51    y�� �

  -<A�� "'�!@��G112  14  36     ��45  91  36     �� �

  8�`��� �z���Q � 7L��Q2500    ��3300   b%
�� � ��
� ���

  "������500    ��600  "�!� 0%�  ��H ���B�� )�% �� ���

 7 H)1 .( 

   -��!;�% 
��� b%
��74/15  "���% -1�� .0%� ����

 ��% � Y
��� ����E� �� �d����B  a�� -�  -<A�� C!�L�

��Z� &��#  {�E; #�  -<A�� ����� .0%�  -�@�� ���L  �
�����

 ��� -� ��
� "L^!' ����� �:1  x�� a:'� 
���� ��% 
�4

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

4.
3.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             5 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.4.3.5
http://rangelandsrm.ir/article-1-1235-en.html


 ���� /(PPP��PPP�18 ���6� /4 /1403                

  
 

525 

 

"�  &�4�!� � &�!���� �-<A�� \;�w "4�!� 9H
6 .��H��

  " ��;��0%�  ��H 	���� 
:!O� /�%��� .3    "@�� &���%

  �� "���� \;�L ��2102   "� 0'�'�� ���� �� �
1
� 	�� -

H) ��
35 .( 

  

  
 �=�1%#�6# ��;# � %-:��� ���� %;�	� C�-O�� : "���#$�� "��'� � "��)� �� ��� 2�����  

   

%#�6# F��(6. � 2��������� 2��Q ��  

-�&� � �� ��D I�H "%��� �
T�� �-�;�A� ��
� 
�4  

  #� -�[�@ \+Q �� C� 
��D � ��'# 
��D I�H �� 0'�% ��

 )  ���H  Y�P���  (�
P��B)  ��D  �����  �  
������6   �  25  .(

-�
O� #� ��O� 
�4 -�[�@ �� 
�����500  ��2000   �� 
���

  ���<�%� �� ���'� \!%B &�4�!� � -<A�� "@���
6
� -� -1
�

3    0 +����100   ���� #� -�[�@ �4 �� "@��]� �
� -� 
���

  8
O�� ��) ��D18    � (0 +����5    7[�
@ �� I^620   
���

  8
O�� ��) 0 +���� �4 )
� ��90    )
� .�H 	���� (I^6

I^6 �#���� � 0 +����-�
O� 
�4  � 8
� -� -1
� �� 
�����

-�
� 9����6  -<A��  "4�!�  
�41×1    Y�P���  "����  ���

  �4 �� .�H3  0�+� �"@�� &���%  ��`%
� #� "Z���� 
�4

�������D C���� -� -1
� �� -� ���� �
1� :� �  0'�% �� �4

  �� C� 
��D .�H Y�P��� ��'# � C� ��D I�H53  ) -�
�5/0  

��� 4  ��  "���  �Q��  ��  ��'#  
��D  �  (43  )  -�
�3-  5/2  

) �H -�@�� �T� �� (��� 4 �4 �� "��� �Q��28  .(  

"�5'� I^6 �4 ��  9H
6 �[��) "4�!� 9H
6 
�4

-'�6 ����� � 0 +���� �4 )
� �� .�H 0�M (��!� �4 
�4

  RO� #� _�S -�
O� -%0    ��30  "���%  8
O�� �� ���54  

  b%
��  -�  -1
�  ��  _�S  -�
O�  �&�4�!�  -�'�  t
`�  RO�

&B "'�!O!H � " ':!@ I�![
]S � 0H�����#���� �4  
�!�

-�
O� .�H  }~% � �'��� W�S ��#B 
�
4 �� _�S 
�4

-�����S  J�+ H  0Z1  " !�%^6  9 D  ��  &��4  ��  �4

  W;� #� ���`�%� �� � �H ��!�
�2  "�!�  I�
[ �� � 
���

  W;� #� #�!�5/0  "�!�  �'��� ���`�%� &��� x�[ 
��� 
���

9'��#B  
���  �� �R!<E�  J'�  ��  .����  ����B  U��P�  
�4

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

4.
3.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             6 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.4.3.5
http://rangelandsrm.ir/article-1-1235-en.html


�������	
 ���
�   ��� �� ������ �� ����� ���� � ���
� ����  �!�� ��
  ... / "���=6� � �	)�
�  
  

 

526 

 

  0@��  .�H J!!�� W�S � �� &#� /�%� �� _�S 0�
��

�#����  
������!4  a��  -�  _�S)  �H  
�!�18  .(
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�!�pH   �#���� � 
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��B

 ����  .�H  ���`�%�  -�;�A�  ��
�  -�  �#�!�  ��
�  "O!�L�  
�4

a�� WO�&��� 
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