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Abstract Article Info 

Background and objectives: Soil flora and fauna play a significant role in the cycle 
of nutrients and ecosystem stability. Due to the importance of these soil organisms 
and their role in different ecosystems, and also considering that the diversity and 
density of these organisms is used as a suitable index to evaluate the habitat quality, 
their study is of great importance. Based on this, the current research is focused on 
the changes in the activity of soil organisms as a result of the change of vegetation 
from forest to rangeland in the mountainous areas of the north of the country. 
Methodology: Forests habitats dominated by Carpinus orientalis, Crataegus 
microphylla- Berberis integerrima Bunge and rangelands dominated by Stachys 
byzantina and Rhamnus pallasii were chosen for the study. In order to investigate 
the effects of forest and rangeland on various soil characteristics, after preliminary 
investigations and field trip, parts of the above-mentioned lands were selected 
which are continuous and have a minimum height difference from the sea level. 
Minimum change in percentage and direction of slope were considered.  From each 
of these habitats, 12 soil samples were transferred to the laboratory. For physical 
and chemical tests, parts of the soil samples were dried in the air and screened by a 
2 mm sieve. The other part of the samples immediately after the sampling, in order 
to measure microbial characteristics, were kept inside a cold room with a 
temperature of 4˚C. 
Results: The highest amounts of coarse root biomass were measured at Carpinus 
and Berberis-Crataegus plant type, while the highest fine root biomass values were 
found at Carpinus forest cover. The number and biomass of epigeic and anecic 
earthworms did not show statistically significant differences among vegetation 
types. The highest population of endogeic, the total population of earthworms, 
Acarina, Collembola, nematodes, protozoa, bacteria and fungi were observed in 
Carpinus forest cover. Carpinus forest cover and Berberis-Crataegus plant type 
have the highest amounts of basal respiration, carbon microbial biomass, 
phosphorus microbial biomass and aryl-sulfatase enzyme. The highest amounts of 
substrate induced respiration were observed in Berberis-Crataegus plant type and 
the highest amounts of nitrogen microbial biomass, urease, acid phosphatase and 
invertase enzymes were observed in Carpinus forest cover. In any case, the changes 
of flora and fauna populations are studied in connection with the changes of other 
physical and chemical characteristics of the soil under vegetation. In this regard, 
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Carpinus forest cover and Berberis-Crataegus plant type had the highest moisture 
values and aggregate stability, while the highest soil temperature values belonged 
to Rhamnus and Stachys plant types. The highest amount of bulk density and the 
lowest amount of soil porosity were observed in Rhamnus plant type. The highest 
and lowest values of soil pH and electrical conductivity were observed, 
respectively, in Carpinus forest cover and Berberis-Crataegus plant type. The 
highest values of soil nitrogen belong to Carpinus forest cover and Berberis-
Crataegus plant type, and the highest soil C/N values belong to Stachys and 
Rhamnus vegetation. Carpinus forest cover had the highest amounts of available 
phosphorus, available potassium, available magnesium and particulate organic 
nitrogen, while the highest amounts of available calcium and particulate organic 
carbon were found in Carpinus forest cover and Berberis plant type. The principal 
component analysis (PCA) showed that the Carpinus forest cover provides 
favorable conditions for the activity of all kinds of soil organisms, soil fauna and 
flora. 
Conclusion: While the forest degradation and its transformation into rangeland led 
to a decrease in flora and fauna activity, microbial and enzymatic activities of the 
soil. The results of this research support the protection of forest covers in mountain 
ecosystems (which are considered sensitive and fragile habitats) in order to increase 
soil quality indicators. 

Cite this article: Kooch, Y., Z. Parandosh, M. Zarafshar, 2022. The effect of changing forest vegetation to rangeland 
on soil flora and fauna activities of the mountainous part of Kinj-Nowshahr. Journal of Rangeland, 16(2): 
454-467.  

 
  © The Author(s).                                                            DOR: 20.1001.1.20080891.1401.16.3.6.2   
      Publisher: Iranian Society for Range Management 

  

  

 

  

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
6.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                             2 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.6.2
https://rangelandsrm.ir/article-1-1025-fa.html


 

456 

 

  
 

  

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

 �(��#  

 
 )�& �*+*1 ./ 0#�� �+�&12  .��3��!4 5�5�(�3 

  

1  .  �����	  
���
������	  �����  
������  ������  ����	  
� ����  �!������	  
"�#  �������  ����    .$��
� $�
��  :&	��

yahya.kooch@modares.ac.ir    
2  . .$��
� ��()�� ��()�� !����() ���)��*  

3  .,�	- �.�/�/0� $�	,�1 ����2 ����� ����	 " !,�"��* 3,�	- " .�/�/0� 4*�	 ������ ����	 .�/�/0� 56� ��
��71�  �!,�"��* 8
"�� " 3

 .$��
� �,���)  

 

 �
�7� 8�9:;� <0�=>    

:�
�7� @�#  

 9	�* &:�/	–  ��;"<=  

  

  

���+!5 A+!�	  30/04/1400  

 :�+��+  A+!�	10/04/1401  

 :/�+B� A+!�	16/04/1401  

  

  

<C� :�0��& ���    

 ��BC�
 
���
"�  

  ��D��E 5)�=  

  ��F�	 ���	  

  ��F�	��G ���	  

 .H�I ��J�* 

:D0�   �7��E   &� .����� K7��1�*� !���
�= " �
�LG �M��N &I�O �� �
�4�� 5/� H�I $�2 " ��D2  9�:�

$- 5/� " !4*�I .���E�	 P
� ��Q;�K7��1�*� �� �;P
� &� &E�� �� P��RQ; " SD76	 !�;    " T��� &*

$- &�:�U	 ���� �����* 
���
"� ��J�* ���
,�� !��� ��1��	 VI�) $���N &� .���E�	 P
� K*���  ��Q;� ,� �;

 .�1� �����I�� !��
,   �� !4*�I .���E�	 ��:��2 .����W� �1��� X�; �� �Y�Z 5;"<= ���1� P�Q; ��

  &F�7�W����  5)�=!�;  #�;�,� �  9��E    ���	 &�;�* [���	 ��  &72�# ���B &E�� ���	 ���* ��Q) ���7�

 .�1�  

 / !   5���:��  &/U�	 �� ���\�	 P
��  *�8�  �()��  ��: &��# ���:�G �� �D��E 
���
"� ]
  )Carpinus 

orientalis Miller.() ]�:" ���:�G �� �;���
"� �Crataegus microphylla C. Koch.  (-  ) ])�,Berberis 

integerrima Bunge.  a:�G 5)�= �� ����	 
���
"� �(Stachys byzantina  a:�G 5)�= �� ����	 
���
"� "  

Rhamnus pallasii  ��\�	  &�  .�2�# ���B  &E�� ���	  �1���  5)�=  .��b�  ��  ����	 "  �D��E �;��# !�;

&c6�	�H�I SD76	 !�;  d=  ,�  �1���!�;  &�:"�  "   �
�,��!�;  � ������	56  ,� �
�;e�2 �Y���:��*L    f�67��

�)   a�) �(E " �M�� ���W� 9B��Z ��
�� gU1 ,� T�J��� XC7I� 9B��Z " 
��� K; �� &71��= .��M &� &*

$- �� 
�;��	 �;  ����� �(;���
"� P
� ,� ]
 �; ,� .�)12    ��6� .�) 
��� ��/7�� 
���
�	,- &� H�I &��Q�

&��Q� ,�  ]:� ,� $�) ]�I ��; ,� d= H�I !�;2  �D�	�7	5
�	,- !���) �) 
��� ���N !  " � 
4�2 !�;

&��Q� ��
� 56� " (�
��Q�)&��Q� ,� d= &DM�2C� H�I !�;  5F�1 ��\�	 &�) 5
�	,- h�F�� $�	, �� !�����

&c6�	 &��I��1 9I�� �� (��"� �	 !�;  !�	� �� !�4  �7��1 &E�� .���) !���(�� ���#  

  :'+�$#  �
��/	  P
�7���!,
���  �)���D��E  5)�=  &�  &�
� Carpinus   �;��#  i��  "Berberis   - 

Crataegus   �D��E 5)�= &* �:�Z �� ��)�� j�c7I�Carpinus     �
��/	 P
��k�� !���� !,
���    &�
�4
�

  " ����� .�1� 
��� !,
���  �=� ]�lm]����- " �;���	 !��	- ."�J� �;5)�= P�� �� �� !���  �;��# !�;

  $���]�lm"��� ���QE P
�7��� .������h�* 9* ���QE ��;&�* ��*�I !�;$�	��= ��;  ��;�l",��"�= ��;���Q� ��;

!�7*��n��B  "  �;�D��E  5)�=  ��  �;Carpinus   �D��E  5)�=  .�)  
�;��	 Carpinus     �;��#  i��  "

Berberis   - Crataegus   �&
�= dJ�� �
��/	 P
�7��� !���� !,
���    �P��* ��"� �	 !,
���    " �J�2 ��"� �	

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
6.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                             3 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.6.2
https://rangelandsrm.ir/article-1-1025-fa.html


      
 

457 

 

9
�- K
4�- 
��� ,���J:�1  �;��# i�� �� H�I &76������ dJ�� �
��/	 P
�7��� .���Berberis   - Crataegus     "

  �
��/	  P
�7��� !,
���  K
4�-  �$m"�7��  ��"� �	
�"�  !�;�D��E  5)�=  ��  ,�����
�  "  ,���J�2��1�  �,- 

Carpinus   .�) 
�;��	  ���QE .����W� ���Z �; ��&c6�	 �
�1 .����W� �� o����� �� $�2 " ��D2 !�;  !�;

5)�= �0� H�I �
��Q�) " � 
4�2�	 &�:�U	 ���	 �;��# !�;�D��E 5)�= ��71�� P�Q; �� .�)�� 

Carpinus �;��# i�� "Berberis    - Crataegus &���*�I !���
�= " ����� �
��/	 P
��k�� !����  !�;  H�I

i�� &� H�I .���Z �
��/	 P
��k�� &* �:�Z �� �
���  �;��# !�;Rhamnus    "Stachys    .�)�� j�c7I�

 �;��# i�� �� H�I 96D6� ���/	 P
�7Q* " !�;�p j�c6	 h�E ���/	 P
�7���Rhamnus   .�) 
�;��	

  �
��/	 P
�7Q* " P
�7���pH  �D��E 5)�= �� �a���� &� �H�I � 
�7 :� �
��; "Carpinus    �;��# i�� "

Berberis   - Crataegus �D��E 5)�= &�  H�I $m"�7��  �
��/	 P
�7���  .�) 
�;��	Carpinus     i�� "

  �;��#Berberis   - Crataegus   �
��/	 P
��k�� " &7)�� [D��C/N  5)�= &� H�I  �;��# !�;Stachys    "

Rhamnus  �D��E 5)�= .�)�� j�c7I� Carpinus �k�� !����  9��B K�1�7= �fLE 9��B �J�2 �
��/	 P
�


�q �:- $m"�7�� " fLE 9��B K
4��	 �fLE
��� !�  P��* " fLE 9��B K��D* �
��/	 P
��k�� &* �:�Z �� ����


�q �:-  �D��E 5)�= &� !�Carpinus     �;��# i�� "Berberis    - Crataegus &J:r	 9�D0� .�)�� [D��  !�;

  &* ���- ,� �*�Z �DM�  �D��E 5)�=Carpinus     �!4*�I .���E�	 T���� ��:��2 !��� �� !�N��	 s
��)

�	 K;��2 H�I ��D2 " $�2 .���"-  

�F�$#:����  5)�= &� $- 9
��� " 9��E a
�6� &* �:�Z �� ��:��2 5;�* &��F�	 ����	 �;��# !�;

��:��2 �$�2 " ��D2  P
� 8
�7� .�
��# H�I �Q
4�- " ��"� �	 !�;5)�= ,� �p�JZ �
r	 5;"<=  �D��E !�;

K7��1�*�  ��  &*)  ���7�;�*  !�; 
���
"�
�;�	  f��0	  
��� )  "  ���Z  �  5
�42�  �(E  (���)

 VI�)�	 H�I ��J�* !�;  .�)��    

 :5��$E�n�* �! �.q .3"���= �h .$��2��, �1401. 5)�= ���W� �b���:��2 �� ���	 &� �D��E �;��# !�; " ��D2 !�;H�I $�2  56����7�;�* 8��*  �()��  .

 ����	16)3 :(467-453  .  

 DOR: 20.1001.1.20080891.1401.16.3.6.2   
���#$��
� !������	 �QDN PQF�� :              © $�#���
��      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
6.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                             4 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.6.2
https://rangelandsrm.ir/article-1-1025-fa.html


���� ����	 �
�� �� �	�� �� ����� ����� �����
�� ��� ���   !��� ���…/��!�=H�   )�&                                        
  

 

458 

 

 ��07�  

� 
 ,� .��b� &7�E��   5)�= ���W� " 9��E a
�6�

  H�I 9I�� &� !�"�" �:- 
��	 $�4�	 .����W� ��Y����1�  

)31 ���	 �DM� ���	 $���N &�) �;��# !�
�/� .(  �:-   (H�I  


��7�#  S���4E�  ,�  !�v   ,�  � 
  "  
��,��G  "  
��,


��R�=P�Q;��  "  P
��  5/�  &*  �1�  H�I  !�4E�  P
��

 ���#,��  w��  ��� DQN  �j��I  ��  �Q(	   &I�O  K�\��

$�
 �� a�*�� ���#�# ��J�2 $��* K;��2 ������� ��O !�;

  �&���*�I  .��b  ���"� �	  .���E�	  "  $�����E  
��7�
,

  ����	 3��#!���(��  ���� f- xJZ "�    &� ���I P�Q; &�

��J�*  K(	  �#<
"  ]
  $���N  �1�  
�)  &7I��)  H�I  

)22!�"�" �;��# !�
�/� ���/	 .(    "��J�*  �(�-  I �� H� �  

&c6�	    ���	 �� .����W� ���
,�� !��� !�"�Y5)�=  !�;

�Y��� SD76	  ) �1�24���/	 �� ���W� .(  ��J�* "    !�
�/�

 �;��#    �� �1�1� .����W� &� �F�	h�E   �!�;�p j�c6	

!, �q�J� �N�1 �96D6� �&���*�I !���
�=  " ��"� �	 
���


�LG ���	 &I�O �
�(� �� " H�I �� $- ��:��2 $�4�	  �

�	  ���/	 " T�� &� &7�� .��) �;��# !�
�/�    �H�I �� ��E�	

 .����W� &� 5�*�" " y1�=5)�= �Y��� �1� ."�J7	  �	� �

&c6�	 �7��� ��1��Z ������ .���7�	 ��Z �; �� !�;

�	  .����W�  P
�  &�  H�I  �7�
,�)��  )5 .(   &F�7�  ��

��:��2  �� z��)k !��
, ���/	 �$�;��# ��
"� !�; �7��

�	  �QF�  
���
"�z��)k  $,"  .���
  .�)  ��  �7��  !�;

��:��2 .����  !��
,  ��7��Q;  $�
4*�I  �7�
,  !�;  

z��)k  $����I)Litter-feeders  ( ]
m�:�*�  
"�#  "�  &�

  9	�)  $����I4
�)Detritivors  (&
4F�  "  $�#���*

)Decomposers  (&/���	  !���)  ���)42  $����I4
�  .(

�� �!4*�I  �&
LW� h���; &* ��7�; ���#�(	z��)k  �;  ��

&�UB &��	 K��/� �7 O�* !�;  �(�- gU1 &F�7� �� ����*

 �	  5
�42�  ��:��2  5
�42�  !���  s
��)  "  ���


 &
4F�a1��	 $�#���*�	 ��&
4F� .��)  �!4*�I $�#���*

  ,� ������Nz��)k&
LW� !�(7�:��2 &F�7� �� &* ������I  !�

  ��(�-�)kz�  !�;
��1 .���*�� &� �7��  ,�# �f- ����	 !��

�	 9
��� ����	 �M��N " ]����*K(	 ��	�; .���)  P
��

z��)k  &I�O  ��c0	�	  !���I  &*  ����M  ��  .�)��

  ��  &7)���  ��{Z  $����I4
�z��)k  �;&�UB  &�  ��  !�;

&
4F�  ����*  9
���  �7 O�*�Q�  $�#���*  !"�  ������

z��)k  �;��:��2   !��* &� &
4F� ��
-�2 &F�7� �� ���
�Q�

�	 5�=z��)k &
4F� �N�1 " �"�  �"�Z �� �;50    �M��

�	 5;�* �DM� 5/� P
������ .���
  $��* K;��2 $����I4
�


��	&
4F� !��� �J�* " �Q* �\� ,� &* �1� !� $�#���*

a1��	  $�) ��I ,� d= .�)�� ��z��)k�; !�7��� gU1 �

 !���&
4F� ��:��2 " �)�� $�#���*&�	 ��E") �
-33    .(  

  ��:��2&
4F�  "  $����I4
�  ��
� 
  9Q 	  $�#���*

� ����� ��E" � 
�4� o�����  �(�- P�� aDG�  " 
���&  !���

3��4# �� [��U	 &* ��:��2 $�4�	 &R���O �#� 
�) &l��� !�;

�	  ��\7��  �)��  ��
,  K7��1�*�  ]
  ��  $����I4
� �"�  

&
4F� ,� !��
, ���QE  ��:��2 
���
"� H�I �� $�#���*

)  ��)��  &7)��10 &*  !��
,  ��Q;�  &�  &E��  ��  .(

z��)k  &I�O  ��:-  ���	  &
4F�  !�;��
-�2  ��  $����I

 �� ����� P�7�6� ��:��  5
�42�  &� ]Q* " �
�LG  �M��N

 5;"<=  $�(E  SD76	  o�/� &72�#  .��M  !���7	  !�;

)  �1�18  �33  �37  �( ���*  9I��  ��  &*  �:�Z  ��

5;"<=&7I���=  T�Y�	  P
�  &�  !��Q)  H���  !�; &�  .���

  ��Q;�  9�:�$-  5/�  "  $����I4
�K7��1�*�  ��  �;  !�;

P
�  &�  &E��  ��  P��RQ;  "  SD76	    P
�  K*���  "  T���  &*

  ��J�*  ���
,��  !���  ��1��	  VI�) $���N  &�  .���E�	

$- &�:�U	 ���� �����* 
���
"� �����I�� !��
, ��Q;� ,� �;

  ����� $���I K; �� aE�	 &* $���� �:�I� &��# �; .�1�

���QE !"� �� ��) K7��1�*� �br	 $�
4*�I SD76	 !�;

�#<
" P
������ .��� �;��I  !�;  !4*�I .���E�	 ���QE

�	  &*  �1�  �cI�)
�(�  [���	  ��  ����� 
�)  !�����

}��  !�4E�  ��  "  a
�6�  ���Y"  ������  "  !,�1,��  !�;

  &�  .�)��  K7��1�*�  &�  �����  ��#,��  ��"�  ������  ��Z�

  &DZ�	 �� H�I $������E ���QE ��7I�1 P�� 9�:� P�Q;

�  &E��  �7�
��  .����  ��E"  o�����  4��  �:���  &*  �)�

&
�1.��Z !�;  56�
���
"� !�;    !�N��	 s
��) �����

�  �� &�	 ��E"  $-  &�  .�) &�  !4*�I  .���E�	  &* ���"-

�	 &7���"9(1 &*  ����M �� .��)��  �����  $����  !�����

.��Z s�0	 P
� .���E�	 P
� ,� !����� ��, K; �� �� 56�

�7�
,  T���  5
�42�  "  !���
�=  aE�	  �(�-  ��{Z  &*  

)  �)  ��;��I  XLZ  ���  �;��I  K7��1�*�16  
,"�	�  .(


���
"�  ]
m�:�*�  $���  ��"-��3"�  ��  �;  "  K�/7�	  !�;

�	  h�F��  K�/7�	��G �#<
"  K�/7�	  3"�  ��  .���#  !�;

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
6.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
10

 ]
 

                             5 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.6.2
https://rangelandsrm.ir/article-1-1025-fa.html


 <! 5 .�III	�III�16 <!�H� .3 .1401    

  
 

459 

 

3"� �� " $�;��# ��
"� �U�0	 9	��N K�/7�	��G !�;


,���� $�;��# 5
"� �� �br	�	 !��#  & �
� &� &E�� �� .���)

�� �#<
" �$��
� ���* �� �br	 9	��N " $�;��# ��
"� !�;

� �(�-&
��� �1��� �	�E ���  ]
m�:�*� $��� P���� �L: ����


���
"�  
��Q; !��
, !���)� �� �;�1� !4*�I .���E�	 .

�  ]
m�:�*�  $���  P����  ��  &*  ��7�;  �D	��N  "4E &  ��*

�	  ���W� �� �(�- ��:��2 $�4�	 " ���QE " ��"�  H�I ��J�*

 9M�Z  ��  �
�LG  �M��N  &I�O  "�b�  H�I  !4�I    ����L#

)28  &U���  �I��)  "  $�
4*�I  ���QE  �1���  P
������  �(

5�= ,�  H�I " �;��# 5)�= ��  �(�- $��� P���� !�;,���


���
"�  ]
m�:�*� �	  �; )  ��)��18  "  37 &�  &E��  ��   .(

5;"<=P�Q; " 
�) h�F�� !�;  �I��) ��Q;� ��� ��J�*

��:��2 �H�I &� !�"�" �;��# !�
�/� !4*�I $������E !�;


,����  ��  
"CN  5;"<=  P
�  ��  ��(;���
"�  �� !��#

&
�=  �
��Q�) "  � 
4�2  !�;�7	���=��:��2  �H�I  !�  !�;

  �2�# �;��I ���B 9�D0� " &
4F� ���	 4�� H�I $�2 " ��D2

��:��2 P�� �/U�	 &U��� �
�(� �� �����E !�;  !4*�I $��

5)�= T�� "  .���# 9M�Z �1��� ���	 �Y��� !�;  

  

/ !   5�����  

 ��
�M� 5!�� �7M��  

  5;"<= P
� !��E� ��\�	 &�  ���7�;�* 56�  �8��*

 $�71�()  ��F*  &/U�	  ��  �B�"  �()�� ���B  &E��  ���	  �

  9 )) �2�#1�� &�:�U	 ���	 &/U�	 .(  ���  �B�)  35  

&E��  "  30  &/�B�   "  ~�N  �:�Q)  51  &E��   "  38  &/�B�  

���B   s1�7	  .����  T�J���  ,�  gU1  �
��  1500  �
���  �7	  

$�4�	  �#�����  s1�7	  &���:�1  $-  365  �D�	�7	  "   9����7=  

��6��  &���:�1  $-  �����  ��  1300  �D�	�7	  �1�  .9B��Z   �	�  

6  &E��  �7��1���#  ��   PQ(�
�	  "  ��*��Z  �	�  21   &E�� 

�7��1���#   ��  ����	   
�	  �	  .�)��)� a  	�QN �   &/U�	

�B�)-  
��� ���G  � "&�"�Z s1�7	 ���  10    �M���1�.  


��7�# }�U1  
���
"�  s1��  &�:�U	  ���	  &/U�	  ,�  !�

  ��: �7I�� &��# ��:�G �� �D��E )Carpinus orientalis 

Miller.  (a
�6� 9�:� &� ��Z �; �� .�1� 
�) ��W)�  �
�;

  P
� �� (5�= ��1 �1 ���
�/�) &7)L# �� &*
���
"�!�;  

 s1��  }�U1  P
�  ,�  ��6�  
,"�	�  �
���  w�  �D��E

5)�=&R7I�� !�;
�) P
4�
�E ����	 " !�) ���47  .(  ��

  "� 5�= 5;"<=��(O    T��i��   #�;� ,� 5��) ���:�G �� �

85  5)�=  (gU1  �M�� &R7I��  !�;  9	�)  �JDN  "  !�

E 
���
"�&R7I�� 5)�= ���: �7I�� 5)�= �� �D��  !�

)  ]�:"Crataegus microphylla C. Koch.  (–   ])�,

)Berberis integerrima Bunge.  ����	  �;��#  5)�=  �(

Stachys byzantina    ����	  �;��#  5)�=  "Rhamnus 

pallasii  .�2�# ���B &E�� ���	  

  

  
 N=�1:  O�H� .��!0#4�� ��$E� !5 ��
�M� 5!�� �7M�� ���P��

 ���+�  

  

�#�H# / ! ��� ����3+��4Q �+RF	   �!�5��  

��\�	 &�  �1���  5)�= .��b�  " �D��E �;��# !�;

&c6�	  ��  ����	 �H�I  SD76	  !�;   d=  ,�  �1���!�;  

&�:"�  "  �
�,��!�;  �  ������	 56  ,�  �
�; e�2  �Y����*L:�  

  f�67���)    9B��Z  "  
���  K;  ��  &71��=  .��M  &�  &*

 �(E " �M�� ���W� 9B��Z ��
�� gU1 ,�  T�J���  XC7I�

$-  ��  a�)  
�;��	  �; ,�  ]
  �;  ��  ��\�	  P
��  .�)


���
"�!�;  UB &1 &�:�U	 ���	 � 9M��2 �� !��7 ; ]
 &

  9B��Z600    ]
 .��UB ,� ]
 �; �� .���) f�67�� �7	

���� �!��7 ;  �4    gU1) H�I &��Q�30  7��1��7	    ×30 

7��1��7	    [QN ��10  7��1��7	 ,� T�QF	 �� " �)���� (!

  ,� ]
 �;
���
"�!�;    ����� &�:�U	 ���	12   H�I &��Q�

  ,�  ��6� .�) 9/7�	  
���
�	,-  &� 9�D0� " &
4F�  �(E

&��Q�  ]:�  ,�  $�)  ]�I  ��;  ,�  d=  H�I  !�;2 
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&��Q�  ��
� 56�  " (�
��Q�) ,�  d=  &DM�2C�  H�I !�;

&��Q��)  5
�	,-  h�F��  $�	,  ��  !����� 5F�1  ��\�	  &

&c6�	&��I��1  9I��  ��  (��"� �	  !�;  !�	�  ��  !�4  

�7��1  &E��  &�1�0	  ��\�	  &�  .���)  !���(��  ���#

&
k&��Q� ��:- 
��	 !���  [QN �� 
"CN H�I !�����10-0  

�7��1  [QN  ,�  !�7	20-10  �7��1  .�)  h�F��  4��  !�7	


,����  ,�  d= [QN �; �:- 
��	 �
��/	��/	 !��# P��* �


[QN  $-  �:- � :�"  3"�  &�  �;  "  �
��#  &�1�0	  ]D�

&
k �"� [QN �:- 
��	 ���/	 K��/� ,� H�I �:- 
��	 !���

�  H�I  h"�  [QN  &�&  .�	-  �1�&c6�	�;  !2�4
   �

  h�E  �!�;�p  j�c6	  h�E  �.���Z  ������  !�70	)

  �P) �&���*�I !���
�=  �96D6� ��/�/Z j�c6	1��D  �

  "  �(��)�Q���
  )pH  P��*  �� 
�7 :�  �
��;  �:-  ��

��$m"�7    �fLE 9��B �J�2 �9*1�7=�K    K��D* �fLE 9��B


�q �:- P��* �fLE 9��B K
4��	 �fLE 9��B $m"�7�� " !�


�q �:-  ,� 
��J71� �� H�I (!�3"��;  ������71� " �"��7	 !

)  �;���
�	,-19  (
,����#��  P��RQ;  .�)  ! !,
���  

 &�
�  �;�)��)&�
�&�
�4
�  "  �;  "  �����  �(�;!,
���  


"�#h�*  ]
m�:�*�  !�;�=�)  �*�I  !�;]�lm  �k�Q�	  :�;

  $�� ��� !����5-1   �7��1  �
 "  
��1 ��� &� " 
��� �7	

]����- ���7�; 
�;��	 9��B 4	�B  $�� ��� !���� :�;20 -

1   �7��1 !�7�*�I �� ����M �
 P)"� ��� &� " 
��� �7	

)"��	 
�;��	 9��B P]�lm"��� ���)��  $�� ��� !���� :�;

110-10   �7��1���  &�  "  
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�(B  �
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<5�5 �!��Q �+RF	 ��  


����QE !�; h�� �� 
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��Q�)� 
4�2 !�;

 &J:r	 &� &
4F� 3"� ,�) �DM� !�;Principal component 
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Berberis   - Crataegus   �
��/	 P
��k�� " &7)�� [D��C/N  

5)�= &� H�I  �;��# !�;Stachys    "Rhamnus   j�c7I�

�D��E  5)�=  .�)�� Carpinus ��k��  !����  �
��/	  P


  " fLE 9��B K
4��	 �fLE 9��B K�1�7= �fLE 9��B �J�2


�q  �:-  $m"�7��
���  !�  �
��/	  P
��k��  &*  �:�Z  ��  ����


�q  �:-  P��*  "  fLE 9��B  K��D*  �D��E  5)�=  &�  !�

Carpinus     �;��# i�� "Berberis    - Crataegus   [D��

 �"�E) �)��1       .(  

�S"3� ���   !��� ��� ���  

  �
��/	  P
�7���!,
���  �)�� 5)�=  &�  &�
�

�D��E Carpinus   �;��# i�� "Berberis   - Crataegus 

  �D��E 5)�=  &* �:�Z �� ��)�� j�c7I�Carpinus   

  �
��/	 P
��k�� !���� !,
���    " ����� .�1� 
��� &�
�4
�

 !,
���  �=�]�lm]����- " �;���	 !��	- ."�J�  �;  !���

  ��  ��5)�=  P��)  ������  $���  �;��#  !�;05/0>  p  .(

]�lm"��� ���QE P
�7���h�* 9* ���QE ��;  ��*�I !�;

&�*$�	��= ��;!�7*�� ��;�l",��"�= ��;���Q� ��;n��B " �;  �;

�D��E 5)�= ��Carpinus  �D��E 5)�= .�) 
�;��	 

Carpinus     �;��# i�� "Berberis   - Crataegus  !����

  P
�7���  �&
�=  dJ��  �
��/	!,
���    �P��*  ��"� �	

 !,
���  
���   ,���J:�1  9
�-  K
4�-  "  �J�2  ��"� �	  .���

  �;��#  i��  ��  H�I  &76������  dJ��  �
��/	  P
�7���

Berberis   - Crataegus     �
��/	  P
�7���  " !,
���  

K
4�- �$m"�7�� ��"� �	
�"� !�; ,�����
� " ,���J�2��1� �,-

  �� �D��E  5)�= Carpinus     �"�E)  �)  
�;��	2  .(

&J:r	 9�D0�  �D��E 5)�= &* ���- ,� �*�Z �DM� !�;

Carpinus      9 ))2    ��:��2 !��� �� !�N��	 s
��) (S:�

�	 K;��2  H�I ��D2  "  $�2  �!4*�I .���E�	 T����  ���"-

 9 ))2            .(f  

  

 O 0�1: ) U��#���± �S"3� (!���� <�W$������ !5 ��� �+��H��   �=+R�� �����	��   ����� ����� ���  

 &c6�	  5)�= �;��# !�;   !��	- &c6�	  

Carpinus  Berberis - 

Crataegus  

Stachys Rhamnus  ���/	F  ���	!���  

 (�M��) �"� [QN �:- 
��	  79/6 ± 50/0 a 36/7 ± 71/0 a 60/6 ± 55/0 a 39/5 ± 37/0 a 276/2  093/0  

 (�M��) h"� [QN �:- 
��	  75/3 ± 30/0 a 95/3 ± 50/0 a 25/4 ± 56/0 a 30/3 ± 19/0 a 925/0  437/0  

&
k ���� �:- 
��	 !���  88/1 ± 13/0 a 99/1 ± 13/0 a 79/1 ± 19/0 a 64/1 ± 07/0 a 158/1  337/0  

 (�M��) �����  58/21 ± 66/0 a 27/21 ± 84/0 a 15/15 ± 45/0 b 99/10 ± 63/0 c 282/59  000/0  

 .���Z�7��1 &E��) (���#  96/15 ± 02/1 b 81/16 ± 50/0 b 45/22 ± 81/0 a 04/23 ± 83/0 a 567/20  000/0  

 (a� 	 �7	 �7��1 �� h�#) !�;�p j�c6	 h�E  28/1 ± 03/0 c 23/1 ± 02/0 c 38/1 ± 03/0 b 47/1 ± 02/0 a 784/11  000/0  

 (a� 	 �7	 �7��1 �� h�#) �/�/Z j�c6	 h�E  39/2 ± 04/0 a 43/2 ± 04/0 a 43/2 ± 06/0 a 29/2 ± 10/0 a 818/0  491/0  

 (�M��) 96D6�  46/0 ± 01/0 a 49/0 ± 01/0 a 42/0 ± 02/0 a 33/0 ± 04/0 b 106/6  001/0  

 (�M��) &���*�I !���
�=  76/69 ± 69/2 a 93/63 ± 03/3 a 37/50 ± 42/3 b 74/45 ± 07/3 b 472/13  000/0  

 (�M��) P)  50/20 ± 77/0 b 66/21 ± 95/0 b 58/34 ± 77/1 a 58/37 ± 82/1 a 382/38  000/0  

 (�M��) �D�1  33/40 ± 47/1 a 66/41 ± 49/1 a 25/40 ± 55/2 a 33/39 ± 93/1 a 251/0  860/0  

 (�M��) ��  16/39 ± 29/1 a 66/36 ± 11/1 a 16/25 ± 16/1 b 08/23 ± 85/0 b 062/52  000/0  

pH  00/7 ± 05/0 a 30/6 ± 11/0 b 62/6 ± 15/0 b 64/6 ± 14/0 ab 339/5  003/0  

�1�) � 
�7 :� �
��; (�7	 �� d�Q
,  32/0 ± 00/0 a 24/0 ± 00/0 b 31/0 ± 01/0 a 32/0 ± 01/0 a 636/9  000/0  

 (�M��) �:- P��*  94/3 ± 29/0 a 27/4 ± 41/0 a 82/3 ± 32/0 a 12/3 ± 21/0 a 284/2  092/0  

 (�M��) 9* $m"�7��  40/0 ± 02/0 a 37/0 ± 02/0 a 25/0 ± 02/0 b 21/0 ± 01/0 b 234/17  000/0  

 $m"�7�� &� P��* ����  79/9 ± 38/0 c 31/11 ± 56/0 b 26/15 ± 38/0 a 53/14 ± 46/0 a 379/32  000/0  

 �D�	) fLE 9��B �J�2 (h�#�D�* �� h�#  10/31 ± 50/2 a 43/26 ± 57/1 b 00/15 ± 76/0 c 44/14 ± 85/0 c 451/27  000/0  

�D�	)  fLE 9��B K�1�7= (h�#�D�* �� h�#  66/326 ± 80/7 a 16/306 ± 45/6 ab 91/176 ± 95/17 b 91/188 ± 80/13 b 221/39  000/0  

  fLE 9��B K��D*�D�	) (h�#�D�* �� h�#  66/215 ± 76/16 a 00/206 ± 90/13 a 16/146 ± 29/13 b 00/136 ± 70/5 b 679/9  000/0  

�D�	)  fLE 9��B K
4��	 (h�#�D�* �� h�#  00/46 ± 52/1 a 58/39 ± 74/1 b 66/28 ± 09/1 c 16/26 ± 86/0 c 426/47  000/0  

 
�q �:- P��* (h�#�D�* �� h�#) !�  01/2 ± 17/0 a 26/2 ± 17/0 a 00/1 ± 14/0 b 91/0 ± 10/0 b 192/20  000/0  

 
�q �:- $m"�7�� (h�#�D�* �� h�#) !�  29/0 ± 03/0 a 23/0 ± 01/0 b 11/0 ± 00/0 c 08/0 ± 01/0 c 434/24  000/0  

���	 !��	- ."�J� ��E" ������ �U1 �; �� ."�J7	 ���D��� X"�Z5)�= P�� �� ����	 &�:�U	 ���	 ����	 " �D��E �;��# !�; .�)��  
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  O 0�2: ) U��#���± �S"3� (!���� <�W$������ !5 ��� ���   !��� �����	��   ����� ����� ���  

 &c6�	  5)�= �;��# !�;     !��	- &c6�	  

Carpinus    Berberis - 

Crataegus  

Stachys Rhamnus    ���/	F ���	 -

 !���  

!,
��� �)�� (���	�7	�� h�#)  &�
� 1417± 06/53 a 1330± 30/53 a 18± 66/4 b 66/1 ± 51/0 b  048/438  000/0  

!,
��� 4
� (���	�7	�� h�#)  &�
� 25/62 ± 20/4 a 90/49 ± 22/6 b 10/25 ± 96/1 c 15/25 ± 84/1 c  634/21  000/0  

�=� K*��� (���	 �7	 �� �����) ]�lm  25/0 ± 07/0 a 25/0 ± 03/0 a 00/0 ± 00/0 a 00/0 ± 00/0 a  692/1  182/0  

!,
��� �=��D�	) ]�lm  �� h�# (���	 �7	  36/4 ± 32/0 a 78/2 ± 46/0 a 00/0 ± 00/0 a 00/0 ± 00/0 a  671/1  187/0  

 (���	 �7	 �� �����) ]����- K*���  41/0 ± 03/0 a 25/0 ± 07/0 a 00/0 ± 00/0 a 00/0 ± 00/0 a  970/1  132/0  

!,
��� �D�	) ]����- (���	 �7	 �� h�#  44/6 ± 42/0 a 47/2 ± 76/0 a 00/0 ± 00/0 a 00/0 ± 00/0 a  490/2  073/0  

 (���	 �7	 �� �����) ]�lm"��� K*���  58/0 ± 09/0 a 41/0 ± 04/0 a 00/0 ± 00/0 b 00/0 ± 00/0 b  929/5  002/0  

!,
���  �D�	) ]�lm"��� (���	 �7	 �� h�#  21/7 ± 30/1 a 92/3 ± 41/0 ab 00/0 ± 00/0 b 00/0 ± 00/0 b  612/6  001/0  

h�* 9* K*��� (���	 �7	 �� �����) �*�I !�;  25/1 ± 35/0 a 91/0 ± 09/0 a 00/0 ± 00/0 b 00/0 ± 00/0 b  338/9  000/0  

!,
���  h�* 9*�*�I !�; �D�	) (���	 �7	 �� h�#  02/18 ± 44/4 a 18/9 ± 58/2 b 00/0 ± 00/0 c 00/0 ± 00/0 c  312/11  000/0  

&�* K*���H�I !�; (���	 �7	 �� �����) !,  20436±460a 14718±628b 3800±289c 817±72d  305/486  000/0  

$�	��= K*���H�I !�; (���	 �7	 �� �����) !,  8821±244a 7985±411b 157±16c 18±2c  393/404  000/0  

H�I !�;���Q� K*��� !, �� �����)100  (H�I h�#  168±23a 127±11b 33±8c 13±3c  770/28  000/0  

H�I !�;�l",��"�= K*��� !, �� �����)100 (H�I h�#  169±14a 105±8b 11±2c 4±1c  319/86  000/0  

!�7*��×) �;710  (H�I h�# ��  66/2 ± 20/0 a 83/1 ± 12/0 b 44/0 ± 06/0 c 04/0 ± 00/0 c  501/96  000/0  

n��B×) �;710  (H�I h�# ��  19/1 ± 17/0 a 94/0 ± 07/0 a 35/0 ± 03/0 b 21/0 ± 01/0 b  624/23  000/0  

 &
�= dJ���D�	)!� P��* h�# (H�I h�# ]
 �� ���*�  27/0 ± 02/0 a 27/0 ± 02/0 a 06/0 ± 01/0 b 05/0 ± 01/0 b   308/45  000/0  

&76������ dJ�� �D�	)!� P��* h�#(H�I h�# ]
 �� ���*�  95/0 ± 03/0 b 24/1 ± 07/0 a 72/0 ± 04/0 c 28/0 ± 04/0 d   875/60  000/0  

!,
��� �D�	) P��* ��"� �	 (h�#�D�* �� h�#  99/241 ± 92/2 a 32/282 ± 94/30 a 44/130 ± 76/1 b 76/101 ± 87/6 b  191/15  000/0  

!,
��� �D�	) $m"�7�� ��"� �	 (h�#�D�* �� h�#  33/35 ± 05/3 a 32/30 ± 38/0 b 32/13 ± 01/1 c 60/9 ± 41/0 c  235/59  000/0  

!,
��� �D�	) �J�2 ��"� �	 (h�#�D�* �� h�#  25/57 ± 62/5 a 25/50 ± 50/3 a 08/18 ± 06/2 b 41/6 ± 51/0 c  905/49  000/0  


�"� ) ,-1−2 h 1−N g–4+NHµg  (  01/17 ± 28/1 a 47/13 ± 08/1 b 00/7 ± 26/0 c 15/6 ± 49/0 c  644/34  000/0  

) ,���J�2 ��1�1−h 1−µg PNP g (  50/333 ± 27/2 a 08/188 ± 05/17 b 16/89 ± 48/8 c 16/74 ± 76/4 c  487/50  000/0  

) ,���J:�1 9
�-1−h 1−µg PNP g (  83/94 ± 63/8 a 75/79 ± 52/3 a 16/46 ± 14/4 b 50/37 ± 16/4 b  334/24  000/0  

 ) ,�����
�1−1 3 h−µg Glucose g (  50/100 ± 85/8 a 91/81 ± 39/4 b 41/45 ± 35/4 c 66/29 ± 91/3 c  079/32  000/0  

���	 !��	- ."�J� ��E" ������ �U1 �; �� ."�J7	 ���D��� X"�Z5)�= P�� �� ����	 &�:�U	 ���	 ����	 " �D��E �;��# !�; .�)��  

  

 N=�2:  ���� X�W	!�) ��	��   ����� ����� ����E�! �HE��Y+  �� () ��� ���Z> �HE�[
\� R�
�#Q !5 ( ��]� ���  
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