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TZ ���5.  �3 ��� ���� f����  %� �O��5 W�3��$�1��O4  ����� R0�� g��8� 
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{������   �{q� %�  	  � ��D�5�2 %��N  W�3����15�4  $���O ��   {(%�  b�{�       /{�1C  {(%� S�{�6� 4��{� . {� B{7V �O��5 /�1C��15�O4 �c�0%��4  :�[C�O4 25   $��'�{�� �6������ . �    )���{�� R0�{� /{�1C  (%�    S�<��{�� 	 M3��{� �O �	�D ]�'�%������ R0�� 4  d��$:� ��5 {��4  . � {�  @�A	 ^�� )G�% Y<�! 4��� [C �� 6� -  ^{�� )@�%:  )@�A	��  O�� 	 ������X 
��� W����40 )25 )12 )68  	70  .B�� $�1� [C d�� e�%1\�10 �D1�� %�[C�O �0 :� RC 	 
TZ   � {� S�:1{� ��:2 4�1O %� ���3 @. $����O4   {(%�  b�{�   /{�1C    �1��{� Y� {7� :� R{C �1{{96� )ASIN(SQRT(x/100) ( �%1{{��1{{�:2�{{O4 �� . ��D�5 %��Z 4%��2 x��\�� %1q��  �{?��� $	�{5 �{O4 4��3%�3  	��$� �{O4  �O�{�5  %�	%� $�<{� �{O   d�A�{�2 :� @� R���%�	   %1{( %� 	 �{D�8 {�6��%��4   �1{�:2 :�  S9��� 4��� �?������<���S�O  � $��'���. �0�� �{O4  4��X 	 ]1����15�4  :�$��� �{O4     /{�1C b�{�  {(%�  	 �7����  6�@� R���%�	 d�A��2 �D�8   ;�{��� �{N�2 4	%  . �     R0�{� ��{(1p0 S�{� �<�{?7�O ��%�� 4��� �� ������0���O4   �1{���C �<�?7�O �1�:2 :� ]1�� . � $��'���  �\?� %� �Od�A��2 �����18 ;�� %�dD�SPSS . � ;����      /{�1C W{�3�� �{� ���{�� R0�� ;1�O �V� �\?� %� 	 $��h��  �_ d�A��2 %� ��T�� 
���� �O��55/4 ;��%�dD� CANOCO    .B{D�5 %��{Z �{�%�� �%1�   �1{8 ���7T� d�A��2 %� ������5 �1Z5��4 ) $ �DCA :� ���3 ( 3 � �� 	 �1� ) �{<�	dD� d�A��2 :� Y�A� S�RDA  $��'�{�� ( )  �Ghorbani, 2015.(    �����   �� �)��* 3�4�(5�%(�)6 �7 8��9 � ��� : ;9��  57  %� ��15	%�$�<��O4  ����� R0�� ;1�O B��  �� �3  � � B7V53   	 R�{!31     %� . {�%�� U{�6� $�{��  $�1{7� ����� R0�� ;1�O B�� �3  O�� �6��� ��T�� �� 6�42  ��15 %�[C�O    � {� B{7V .    O�{� 
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��� ������27  $%���1  115  �{{{�15�{{{O4 vulgaris Berberis).sp Trifolium  	
persica Alchemilla  �O��5 /�1C %� �% MN� S������  ��{{���  �	 {{!)1(
{{��� %� . ��{{����X ;1{{�O �%1{{� ���{{�� R0�{{� �{{�15�{{O4 aquilinum Pteridium ) .spp Trifolium )bulbosa Poa 	  Alchemilla

persica) %�  P19{{�2��:   @{{�A	 ^{{{���{{{�15�{{{O4 
aquilinum Pteridium ).sp Trifolium  	 Plantago

lanceolata %� ) @{{�A	 ^{{�� -@{{�%: �{{�15�{{O4 
aquilinum Pteridium )bulbosa Poa ) Alchemilla

persica 	 .sp Trifolium 	 G�% Y<�! P19�2��: %� ��15�O4 aquilinum Pteridium ).sp Trifolium ) Poa

bulbosa 	cannabinum Eupatorium  S������MN�  �% :�  ����� �O��5 /�1C  �	 !)1(.   S�� :�68   �� {6� )�6A�T� �%1� �O��5 ��1525   �{�15  %� v�D$�1��O4     
{��� %� �{3 $ {� B7V ����� R0��  �{N�2 ���!:� �3  ���� � %1`a [C %�  O�� {�� ��1{� �{{�15�{{O4 plantaginea Barbarea) Campanula  latifolia ).sp Cyperus ) nervosa Digitalis )cannabinum Eupatorium) odoratum Galium ) rubens Sedum )media Stellaria ) Veronica

persica )album Lamium) bifolia Platanthera )
lanceolata Plantago )major Plantago ) Potentilla

reptans )vulgaris Prunella )urbanum Geum  	
bipinnata Bidens .��� ;�� �%    �{�15 %�{N_ Barbarea

plantaginea )major Plantago )asper Sonchus  	
persica Veronica  . � � B7V ;1�O �%1� 
��� %� v�D  ��15 	�nervosa Digitalis  	orientalis Fagus   �{N��  ��15 	 G�% Y<�! %�reptans Potentilla   %� �{N�� d�� . � B7V @�A	 ^��11  B7V  O�� 
��� %� �N�� d�� ��15  %� 	 $ ��(���O4  R0�� ��h�� B��  %1{`a �����   ��{{{�� �)pinnatum Brachypodium ) Bromus

danthoniae )tomentellus Bromus ).sp siniauCo ) .sp Inula ).sp Juncus ).sp Linum ) Medicago

lupulina )mascula Orchis ).sp Stachys  	 Thymus kotschyanus(.    �)��* 3�4�( �� ��� : ;9�� <%=) �>   �1�:2 f�����6��%�� �� 1A%�3 B�1� 4999  B�<��!  d�A��2 %�RDA  �V� �3 ��� �����6��%��  (%� Y�A� �� 4     W{�3�� �{� ���{�� R0�{� ]�'�%� 	 M3��� )/�1C b��  ) �%�� �1{{{!	 �{{{�T�� �O�{{{�5117/3F= )001/0-P value= .(�{{{{{{{{{�15�{{{{{{{{{O 4 Barbarea

plantaginea) latifolia Campanula ) Hypericum

perforatum )uaticaaq Mentha ) Mentha

longifolia)stoloniferum Sedum )persica Veronica  	alba Viola    ���{{�� R0�{{� /{{�1C 	 M3��{{� �{{� . �%�� B7u� �<�?7�O��15�O  ���� ��album Lamium )
vescaFragaria   	nervosa Digitalis  �2 ]�'�%� �� d��  Y9�)  �%�� B7u� �<�?7�O1 ����� ��� .(��15�O ��!:� � �{{�15�{{O   {{����  {{��1�  O�{{� 
{{��� �{{� U{{�6�� �{{3 ��

pinnatum Brachypodium )danthoniae Bromus )
tomentellus Bromus )sp. Cousinia )sp. Inula ) sp. Juncus )sp. Linum )lupulina Medicago )

mascula Orchis )sp. Stachys  	 Thymus

kotschyanus  ��	�5���O  	 /{�1C )M3��{�) R0�� 4  Y9�)  ����� �'�� �<�?7�O (]�'�%�1.(  
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���  
���  @�A	  @�A	-@�%: ���?��% 
Alchemilla persica P III 2/92 0/89 9/58 0/43 2/78 

Allium sp. P III - - - + 0/01 
Alyssum sp. P III +  - - - 0/07 

Anthemis altissima A III - - 0/19 +  0/18 
pinnatumBrachypodium  P II - - - - 0/04 

Barbarea plantaginea B III + - - - - 
Berberis vulgaris P III - 4 5 0/07 8/9 
Bidens bipinnata A III - - 0/05 0/08 - 

Bromus danthoniae A III - - - - 0/18 
Bromus tomentellus P I - - - - 0/24 
Campanula latifolia P III 0/18 0/05 0/02 + - 
Centaurea salicifolia P III 0/01 0/53 + + 0/95 

Cirsium echinus P III 0/03 - 0/05 0/27 0/55 
Convolvulus arvensis A III + - - + - 

Crataegus meyeri P III - 32/5 9 - - 
.spCyperus  P II 0/05 0/16 0/19 0/19 - 

Dactylis glomerata P I + - - - 0/02 
Digitalis nervosa P III - - - + - 

Eryngium caucasicum P III +  - - - 0/11 
Eupatorium cannabinum P III +  - 0/02 1/08 - 

Fagus orientalis P III - - - 0/08 - 
Fragaria vesca P II 0/20 0/38 0/06 0/88 0/04 

Galium odoratum P III 0/01 - - 0/02 - 
molleGeranium  A III 0/043 0/08 0/016 + 0/07 

Geum urbanum P III + - - + - 
Hypericum perforatum P III 0/77 2/59 0/63 0/97 0/71 

Lamium album P III + - - + - 
.spLuzula  P II + - + - 0/03 
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Mentha aquatica P III 0/27 0/72 0/08 0/43 +  
Mentha longifolia P III 0/07 0/02 - + 0/04 

Mespilus germanica P III - 8 - - + 
Myosotis lithospermifolia P III +  - +  0/01 0/04 

Pimpinella affinis P III 0/21 0/02 0/97 0/03 0/06 
Plantago lanceolata P III 1/74 3/91 1/4 0/11 - 

Plantago major P III + - - - - 
Platanthera bifolia P III + - - + - 

Poa bulbosa P II 4/43 3/33 17/66 1/68 1/26 
Potentilla reptans P II - + - - - 

vulgaris Prunella P III 0/77 2/15 3/63 0/16 - 
Prunus divaricata P III - 2/5 - - 1/5 

Ranunculusbulbosus P III 0/05 0/014 + - + 
Rosa canina P III - 1 - - + 

Rumex acetosa P II 0/09 - 0/12 + 0/05 
Sambucus ebulus P III + - - 0/1 - 

Sanguisorba minor P I - 1/29 - - 0/08 
Sedum rubens A III 0/06 - 0/016 + - 

Sedum stoloniferum P III 1/27 0/07 0/03 0/61 0/51 
Senecio vernalis A III 0/02 0/17 - + - 
Sonchus asper A III 0/01 - - - - 
Stellaria media A III + - 0/03 - - 

Tanacetum parthenium P III - 0/02 - + - .sp Taraxacum P III 0/28 0/22 3/07 +  0/52 .sp Trifolium P I 7/57 4/22 6/72 1/82 5/38 
dioica Urtica P III 0/02 - 0/01 0/08 0/05 

Verbascum speciosum P III +  - - - 0/14 
persica Veronica A III + - - - - 
alba Viola P III 0/27 0/08 0/12 0/01 0/07     
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��� %� ���5 .��15�O4  S�� B�D	��	%�$�<��O4  g[�0� ����� R0�� ;1�O B���6��%��4  %� �A	  ���� � g[�0� ��  O�� 
����6��%��  :� ����� %��?�	%�$�<��O4 �� /�1C B��. ��1� R0  /�1C MN�D	���D�B�O  ^�� %� �� @�A	 %18�6��%��4 @�A	 ^�� :� ����� -  
��� 	 @�%: B7V B�D	���D ��15 );1�O �%1� �6��� �(�� %� .�1�  O�� ;��� %� . ��	%�$�<��O �O��3�D1���B�O  %� �% MN� S������ g[�0� �� G�% Y<�! . ����� �O��5 /�1C�6��%��4  /�1C S����3�O��3�D1���B�O  S�� �A	 B��� �% 	%�$�<��O4  	�'� �<���6��%�� .�17�  /�1C MN� �3�D1���B�O @�A	 ^�� %� -�� @�%: %18�6��%��4  :� ����� 	%�$�<��O4 .�1� �<��    ?���2- #�B����A�� �  +,%- 8�(<�	�)6  �H��� ��5�%(�)6 �7 8��9 � ��� : ;9��   F �(���O4 ����� R0�� /�1C B��   O�� 
��� ��?�: ;�D ;1�O �%1� 
��� @�A	 @�A	-@�%: ���?��% 16/11*** 25/5b 15/5bc 53/8a 15/1c 20/7bc B�D1����3 4/90** 67a 76a 71/5a 46/7b 68/7a B�D1����3��O 13/68*** 1/8b 1/4b 3/3b 1/2b 10/3a B�D	��  :*�6��%��4 %� mT� 05/0)  :**�6��%��4 %� mT� 01/0)  :***�6��%��4 %� mT� ��9_13 :� 001/0 
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All.sp

Aly.SP

An.SP

Ba.pl

Ber.vu

Ca.la

Ce.sp
Cr.sp

Da.gl

Di.ne

Er.sp

Fa.or
Fr.vs

Ga.od

Ge.mo
Hy.pe

La.al

Me.ge My.sp

Pi.sp

Pl.la

Pl.ma

Po.bu

Po.sp

Pr.vu

Pr.di

Ra.ar

Ro.ca

Ru.ac

Sa.eb

Sa.mi

Se.st

Se.ru

Se.vu
Tan.sp

Tar.sp
Tr.sppUr.di

Ve.sp

Ve.pe

Vi.sp

Me.aq

Me.pu

Ge.ur

Eu.ca

St.me

Cy.sp

So.sp

Lu.sp

Ci.sp Pl.bi

Vapalam

Co.ar

Th.ko

Or.ma

Li.spSt.sp

Me.lu

In.sp

Ju.sp

Br.pi

Br.to
Br.da

Co.sp

Cos.SP

Density

Length 

Cover

Bi



 ���� �����  �! ����� ������ 	 
��� ������27  $%���1  119   ?���3-  +,%- 8�( �A�� ��B���#(�5��)6  �� �)��*5�%(�)6 �7 8��9 � ��� : ;9�� F �(���O4 ����� R0�� /�1C B��   O�� 
��� $��1��0 ;1�O �%1� 
��� @�A	 @�%: -@�A	 ���?��% **05/4  7/57a 4/23ab 6/72a 1/81b 5/38a Papilionaceae ***24/14  4/43bc 3/33bc 17/66a 1/68c 1/75b Poacea ***512/6  1/13ab 2/89a 3/71a 0/61bc 0/19c Lamiaceae ***7/17  1/75ab 3/91a 1/41b 0/12c - Plantaginaceae **53/4  1/34a 0/07b 0/05b 0/62ab 0/52ab Crassulaceae ***18/38  0/36c 0/95bc 3/35b 1/37bc 6/23a Asteraceae *24/3  0/10ab 0/02b 0/97a 0/03b 0/08ab Apiaceae 
ns 31/2  + - - + 0/14 Scrophulariaceae ***22/15  3/13c 46/8a 18/65b 1/32c 4/4c Rosaceae   

 ME, 2- �"U ��B���#6  (V�) W�"�X"#P%"( �  (Y) �%��, ��5�%(�)6 �7 8��9 � ��� : ;9��   ?���4-  �%���- �BH�[�)\9�,�)6 ;9�� .��A%]9 �� �"U � P%"(  �1��� ]1�� @���N�� 4��X R0�� ��(1p0 -0/459*** 0/17* R0�� �!�� /�1C -0/38*** 0/13 M3��� -0/42*** -0/20* ]�'�%� v�1��  a a a b b0123456 @�A	-@�%: ;1�O �%1� 
��� @�A	 ���?��%  O�� 
���a a a b b00.20.40.60.811.21.41.61.82  O�� 
��� @�A	-@�%: @�A	 ;1�O �%1� 
��� ���?��% ��� � 
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������ %18�6��%�� :� 4	%�$�<��O ����� �<�� 4 �1�  ���� S�� �A		%�$�<��O 	 ����� R0�� ;1�O B�� 4  g[�0�  O�� 
����6��%��4   �A1� ������ . �� $ O��� ;1�O �%1� 
��� ^�� 4��� �D1��5/19  O�� 
��� )18 )  @�A	 ^��2/17  G�% Y<�! 	9/10  $�1� 
������ �� ;�5  .B��     �� ��� : ;9�� <%=) �>�)��* +,%- 6�"U � P%"(   R���%�	 ��d�� f����B��9a  �2 :�B���  ;1�O �3  �V� ����� R0���6��%��4 ) @���N�� 4��X ��21/23=F ) 001/0<value-P�1��� ]1�� 	 ( )84/29=F )001/0-P <value.B�� ����� (  ����� R0�� ;1�O B�� U8��� %� �� 4��X /��dD� )G�% Y<�! d!��15�  � $ O��� 4 Y9�)2 Y���� %� .(xA� )$����O 
��� �3 ��� ���� ]1�� 4@�A	 	 @�A	 ^�� ��  O��- g[�0� @�%:�6��%�� �� G�% Y<�! 	 ;1�O �%1� 
��� %� ��� ���� � %18 �6��%��Y9�) ��3 � �C /O�3 42.(P )  4��X �0�� �� 	 B7u� �<�?7�O R0�� �!�� /�1C �� @���N��%� S�<���� �'�� �<�?7�O �O �	�D ]�'��6��%��  �A	 B���  �<�?7�O M3��� ���6��%��  .B�� ��0��  �� �1��� ]1��  ��(1p0 ;���$:� ��5�� �<�?7�O ����� R0�� $ � 4  	 �'���6��%��  �	 !) B���4.(     ���   :� �9� ����� R0��UD1����S ��15�O4  �O��5 �� ��N! mT� %� M!�N� %������	%  �6��	 �6A�T� 	 �� 4	% �� $��	;1������ �2 ����3 	 ��1�1?3�� );���� $ � B�� ), 2000, Pakeman .et alWatt, 1976, Marrs ., 2009al et, 2002 & 2005, Der .et al.(  %� ��15 S��  	 ����� �A��� U8���������O4  ����� /�3��C :�7A� �A��� Y�9�� 	�9A�O  	$�1��O4 B�� $��� �% 4� 6��) ��� ;1������)  :� 4%��?� 	 ����1C )G��?5 B�6r	�7�!�O4 ��15 S�� �<�� .B�� ��D�<� %��Z �6A�T� �%1�  S�� f����  ��� ���� U����:� :%�� g[�0� �O��5 W�3�� �q�4  S�� /�1C �� ����� R0�� P19�2��: %� �O��5 /�1C �3 $�1� S�� �2 g��8� 
���� �O��5 �� 6�25  �O��5 ��15 v�D  :� �0�� . � $ O��� ����� R0�� P19�2��: %�  S����15�O  $���O ����15�O4   O�� 
��� %� MO �3 4�<��  %� MO 	$�1��O4  ����� �6A�T� %�  ��1� ����� R0��)  � � G%�d5 d�� �C	%� %�, Tong Marrs & Watt, 2006 , .et al7, Maren , 200.et al, 2006, Ghorbani .et al 2008�3 ( ����1� �� latifolia Campanula ) Cyperus .sp ) nervosa Digitalis ).sp Galium ) Senecio

vernalis).sp Stellaria ).sp Veronica ) Lamium

album).sp Plantago ).sp Potentilla ) Hypericum

perforatum ).spp Trifolium) .sp Taraxacum) Luzula  .sp  	.sp Poa .��3 $%���  E��C��15�O4  d�A��2 %� �O��5 RDA  ���� ����� R0�� ]�'�%� 	 M3��� )/�1C b�� �� �0�� �3 �����15�O4  �6��� P1X�� 	 e�%1\�10 ���� 
pinnatum Brachypodium) tomentellus Bromus) 
lupulina Medicago)sp. Trifolium) Sanguisorba

minor) 	  glomerata Dactylis  ����� R0�� /��dD� �� . ����� �'�� �T��%  	 ����� R0�� 4t�� /�1C b�� � ��% :� 
��� 	 $��3 ����� 4 � � ���� �2 4t�� M3��� �� %1�/\��O4  S���:���1� 	 B��3 MO ����� R0�� . � B�� �% %1� B�'�3 MOl %��Z ��V�� O�   �% �� �!1� �� 	  
���;� ���O4 ��1O W�Z% S����N� )�!1� Y��Z /�1C 	 � ) B�� %1� 4���, 2010.et alGaudio  $�1��: ���: M�a .( ����� R0�� �!1� Y��Z s�7�t ��t ����� 	 �C���� ��1� � i���l 	 �9�d�D ��(1p0 :� 4%��?� �� ��V� B�� �% �O��5 /�1C 	 $ � e�0 �������Vl��   O� %��Z )6Marrs & Watt, 200.(  @���C1�A2 �V� ��15 S�� S��c�O ) �%�� d��Gliessman & Muller, 1978 Y��1� W�3�� �3 ( $ ��3y  :� 4%��?� %������ :� 
�����15�O4  %� �O��5
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latifolia )perforatum Hypericum )aquatica Mentha )
longifolia Mentha) stoloniferum Sedum ) Veronica

persica) alba Viola)vesca Fragaria, album Lamium  	nervosa Digitalis  ����� R0�� /�1C 	 M3��� �� �% ����1� ;1� �q� :� 4 ��� v���� �� �N�2 4%�5:�� �� �������� R0�� /�1C b�� :� ���� ���� 	 e�0 ��� B7?� �� ), 2004.et alEllenberg, 1979, Hill  S�� :� �0�� .(  �� ��O��5Y�A�  	 B�D1����3 ���	% ;�D�O��3�D1���B  %H�  �A1� :� ���� ��p�� �3  ��?O %H�  �A1� �� ��?��	 ���3 ���	% ;� �� U��8 :� ��u9� �� �% R0�� P19�� ��: %� ���7!������ � .   �� o1��� f����$	�5�O4  ��O��5 �3 ��� ���� 4��3%�3  %� �A�?9�$�1��O4 �� ����� R0�� %18�6��%��4  /O�3  ��D�� . B�6�! �� ����� R0�� $��5 G��?5 �'�� �V� S��  ��O��59� :�1?  ��Y�A�  B�� $��5 S�� M3���� /�1C b��  �3 �5 �: �0�_ Y��9� 	 %��������A�?9�O  �	 �� �% �� �3 	  :�41�  $��5 S�� �<�� ����� ��t  �A1� �A�� �O  �3 $��3 s�7�t :��� ��1�  �9�d�D 
��� @� %1( �� ���1!�:�  %������ 	 %H�5��cO��O �O%H� �	%	 S��c�O 	 4 �A�?9� ��O��5  �[�0� %�_� �% e�0 �� ���� S�� %� .�%1�  �6A�T�Ghorbani  ��%�9�O 	)2006  	2007 ��� ���� (  �338  ��68  ;�� �� $��5 S�� s�7�t ��t %� �O%H�  (%� �� ��D� . :���$��O4  �O��5����1�  $��� /O�3 ��  �� ����� R0�� $�1� %� ����<���D2Y�A�  ��1�  �?C%1� ��6� $��� /��dD� Y���� %� 	 ��O��5 S��� $�1� %� ���  �� ����� R0��Y�A�  ���	% ��u9� 	 ��1�  �?C B�18%  .��3 $%��� ��d�� �� ����� R0�� ;1�O �V� U���� S�� %� BD�5 %��Z ��%�� �%1� �6��� P1X�� ��O��5 �D1��  �A1� �3 ��� ���� f���� 	 ��d��  �A1� �D1�� %�@�A	 ^��-  :� ����� @�%:	%�$�<��O4 �1� �<��/��dD� S�� .B�� $ �� ��1� �3 :� ���� ]�'�%� 	 �!�� /�1C ��1� �� �O �	�D����� R0�� 4 S�� %� 	 ^��  �!1� Y��Z /�1C ��� �2 %� ���� �5 .  ���� ��'5�� S�� ����	%�$�<��O4  O�� 
��� 	 ;1�O B�� 	�'� �6��%��4   �A1� �q� :�  �� $ O��� �D1�� �7����  �A1� :� d��  O�� 
��� ��7A� . /\� 	 $�17� %��%10����$ �4  :���15�O4 �1!1�  �2 %�  :� d����15�O4  �3  ��1� M!�N� 	 e�%1\�10 ��X�� ��1�  
��� B�D�w :� /�� ;�� �� 6� 	 S�<�� 4��_ Y�A� ��. ��� ��%�� ����: S�� %� Novak )2007(  %1�3 %� �3�	1���  ��� ���� �3 ����� R0�� ;1�O�� ��1�  i���  /O�3�0���O4 �1� 
���� �D1�� �'�3 	 ��3.  
����  4��X :� ����� R0�� ;1�O �%1���15�4  	 ����� ]1��  ���3 %� ���h� �� o�7�%� %� ��X /��dD� . ��1� %��%10�� �	 a %1`a 	 �O��5 W�3��25  %� 4%�p��� �O��5 ��15 ]�'�%� 	 /�1C .B�� $�1� ����� R0�� $�1���15�O4 !:� d�� M!�N� �O��5 �3  ��?O ����1� ����� ���1�  i��� �� 	 ��0�1�9� �0�� /O�3 ��?�: ]1�� /O�3 �2 ��7�� )  �1�6Hejda & Pyšek, 200 ;2009 ,et al.Hejda  �3 ( ����� R0�� $�1� %� ��0�1�9� �0�� d�� U���� S�� %�.B�� $�1� ���3  R0�� M3��� 	 �!�� /�1C S��c�O �T��% ��X �0�� �� ������6��%��  ]1�� �0�� �� 	 B7u�  �T��%�6��%�� .B�� ����� �'��  ��� ���� /O	�C S�� f���� �� ����� R0���?��1� M!�N� ��15 @� ��1���  %�  /�	%  a :� RC ��T�� ���'�%�Y<�!�O4  %� G�% �13��M�?�O4  . ��� G��?5 d�� �6��� $��5 S�� ����:� �� ��1� � 6�� Y��1� �� o�7�%� %�  ��%�� �� :��� �3  ���  MN� Y��1� :� .�%�� ���������1�  $%��� ����Z� ����h� �� ��3 Bq�X /��dD� �3 $��� ���� �6A�T� .2CO  41! �� %� P2 g�p� ���%�3 	 d���1�D /��dD� i���  ��1��1� ����� R0�� )1997 .,et alWhitehead  .( %�;	d�O4  �!%� /��dD� �3 B�� ��?a ���� �� $��5 S��  %��a @�3 �2 G��?5 �� ����Z� ����h� :� ���� �� �3) �� ���� %��a �!%� /��dD� �9��� S�r  /��dD�  $��5 S�� /�	% $%	� �18���1� ) .,et al Werkman 1996 .( S������� �q� ���� �%  �� �T��� v���� Y� 6�  ����� � Y��1� $���O ����  ��T�� 
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Abstract       Invasive species are the major threats to natural ecosystems worldwide. Pteridium aquilinum is one of the most widespread invasive plants among pteridophyta in the world. We studied the effect of Pteridium aquilinum invasion on species composition, richness, diversity, and forage production in some of the summer rangelands of Bandapi Babol in Mazandaran province, Iran. Sampling of vegetation was performed in four invaded vegetation types (including Fagus 
orientalist forest, Crataegus shrubland, Crataegus+Berberis shrubland, and invaved rangeland) and control rangeland, in which P. aquilinum was not present. In one-square-meter plots, the canopy cover percentage was estimated. Twenty-five m square plots were used for shrub species. The cover percentage of density and average height of P. aquilinum, were also measured. The palatable forage was also cut in the plots, and samples were dried in air and then weighted. The results showed that plant composition in P. aquilinum was different from the surrounding rangelands. Twenty-five plant species grew only under P. aquilinum stratum, while 11 plant species were limited to rangelands outside of the P. aquilinum population. These changes have a significant correlation with the canopy cover percentage, density and height of 
P. aquilinum. Annual plants in P. aquilinum population showed a significant decrease. Except for the Crataegus+Berberis shrub type, no significant change in forage production was observed in other plant species with P. aquilinum invasion. The spread of this plant in the rangelands lead to reduce the presence of high quality rangeland grasses, increased species richness, and finally cause to reduce in plant diversity. If the P. aquilinum plant is controlled in this area, the vegetation composition under stratum is not enough for regeneration and it is necessary to use the seeds of high quality rangeland and native plants of the region in a suitable way.   
Keywords: Pteridium aquilinum, invasive species, biodiversity, forage production, Hyrcanian rangeland.    


