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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     



118   .... '(
�# �)��* +,%- .
���/(    ME,1-  N����7 6�$��� <
�*���RDA  � �)��* 3�4�( M#�,��*O��)6  ;9�� ��� :) P�Q(�
 R�%H#)Length) S4
�( �(Density � ( +,%- 8�( �A�� )Cover((      ;����15�O  %� �3 ��15 	 R�! �	� g�a 	� ���� ��  �	 !1 $ � $%��� S�� 	) B�� $ � $�%	2     �%T� ���� #(�5��)  �<�	  �H��� ��5�%(�)6  ;9�� �7 8��9 � ��� :   ;���;�D�O4  S�� ��?�:	%�$�<��O  
	�'��6��%��4  �����  �	 !)2(.  �N�� B�'��3 ��?�: ;�D 4�%�� ��15 @� )kotschyanus Thymus )67/0  v�D �3  � ������� ( (%�  B7V  O�� 
��� %� ���5 .��15�O4  S�� B�D	��	%�$�<��O4  g[�0� ����� R0�� ;1�O B���6��%��4  %� �A	  ���� � g[�0� ��  O�� 
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��� $��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��%��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
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���'�%�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�� 
���� %� ;�� 4��_ %��D



122   .... '(
�# �)��* +,%- .
���/(  �� $��5 S�� �� $ � W!1�Y�A�  ��0 4 ����1� ����  ������  �A1� 	 s�7�t ���: 
��� )t��  �A1� )$���?5 ��	d�%) @���C1�A2 	 ��� ������� 
�7�3��Marrs & Watt, 2006 . ���� y1'� 
���� �� ��T�� G�% Y<�! :� ( ;1�O S�� �V� S�r4�O 1�; 
���� �� ;�� 4��_ %��D W!1� ��0��� ) ��?�� $��5 S�� ;1�O B�� :1�O �3 g��8����1� f���� . 
���� %� ����� R0�� G��?5 �� �3 ��� ���� U���� S�� ���h� �O��5 /�1C �O��5 W�3�� ��T�� ������X 	 ���� �6��� �q� :� �3 ��D����15�O4  %� �3 �� e�%1\�10 $�1��O4 �5 S�� . �%�� %1`a $� S�� d�� ��T�� %H� @��� %�)  �%�� �3 �� %H� M3��� �6��� P1X�� ��O��5Khalili Narani, 2017�� �3  �_�O .(Y�A�  4��X /��dD���15�4 ������Z  :���15�O4  ����� R0�� P19�� ��: %� �O��5 �%�� �1!	 ��T�� 
���� %� �q� �� ����� �%  ����3 %��3 %� �% �6��� P1X�� ��O��5 %H�  ��� $��5 S��4���  j��a�  �O��5 /�1C�%1� �!1� ��� %��Z .G	%�O4 ����3 ��S $��5 
%1( �� ��9��9� )M\� 	 )B��%: 
TZ )���3 �13 <A� ;�� 	 � ��:1�() ������� );1�� x��/3(  	  W�3��G	%�OB� )Pakeman & Marrs, 1992 .(��9� MN� %� ����3 R0�� �����  �3 B�� S��gHa Y��3 �2 ���  ������ @� %� 
 � ��� �� 	 $���OG	%�O4  j��a�  ��� �O��5 /�1C )2013 .,et alAlday (.  
���� 4���  ;1�O �%1� :1�O �3 g��8�%��Z ��D�<� ��  ��t�� /��C �� ;� Z� $��5 S�� G��?5 
%1( %� �� �%�� 
%	�r 
��� ����3�1�� ���3 
TZ ��6� �9���9�)  %�3 S�� ;���� �1_  @� 4����C���O4  Y�9�� :� Y7Z $��5 S��$�1��O4  $17�� Ba�% .B�� ��    ����� ������� ��
�  
− Adabi Firozjaii, R., 2015. The invasion of Pteridium 

aquilinum and its impact on rangeland vegetation (case study: Baosere rangeland in Bandpay Babol, Mazandaran province). M.Sc. thesis, Sari Agricultural Sciences and Natural Resources University, Sari, 75 p.  
− Alday, J. G., Cox, E. S., Pakeman, R. J., Harris, M. P. K., Le Duc, M. G. and Marrs, R. H., 2013. Overcoming resistance and resilience of an invaded community is necessary for effective restoration: a multi-site bracken control study. Journal of Applied Ecology, 50: 156-167. 

− D’Antonio, C. M. and Chambers, J. C., 2006. Using ecological theory to manage or restore ecosystems affected by invasive plant species: 260-279. In: Falk, D. A., Palmer, M. A. and Zedler, J.B. (Eds.), Foundations of restoration ecology. Island Press, Washington, DC, 364p. 
− Der, J. P., Thomson, J. A., Stratford, J. K. and Wolf, P. G., 2009. Global chloroplast phylogeny and biogeography of bracken (Pteridium; 

Dennstaedtiaceae). American Journal of Botany, 96: 1041–1049. 
− DiTomaso, J. M., 2000. Invasive weeds in rangelands: Species, impacts, and management. Journal of Weed Science, 48(2): 255–265. 
− Ellenberg, H., 1979. Zeigerwerte der Gefsspflanzen Mitteleuropas (Indicator Values of Vascular Plants in Central Europe). Scripta Geobotanica. Heft 9, 2. Auflage Gottingen, 122 p. 
− Gaudio, N., Balandier, P., Philippe, G., Dumas, Y., Jean, F. and Ginisty, C., 2010. Light-mediated influence of three understory species (Calluna 

vulgaris, Pteridium aquilinum, Molinia caerulea) on the growth of Pinus sylvestris seedlings. European Journal of Forest Research, 130 (1): 77-89. 
− Gholami, P., Ghorbani, J. and Shokri, M., 2014. Changes in diversity, richness and functional groups of vegetation under different grazing intensities (case study: Mahoor, Mamasani Rangelands, Fars province). Iranian Journal of Range and Desert Research, 18(4): 662-675. 
− Gholami, P., Ghorbani, J., Shokri, M., Tarkesh, M. and Safaian, N., 2018. Effects of Stachys byzanthina invasion on vegetation under some environmental disturbances (Case study: Vaz Chamestan Summer Rangelands, Mazandaran Province). Iranian Journal of Range and Desert Research, 24(4): 870-880. 
− Ghorbani, J., 2015. Multivariate Analysis of ecological data using CANOCO. Sari Agricultural Sciences and Natural Resources University Press, Iran, 318p. 
− Ghorbani, J., Le Duc, M. G., McAllister, H. A., Pakeman, R. J. and Mars, R. H., 2006. Effects of the litter layer of Pteridium aquilinum on seed banks under experimental restoration. Journal of Applied Vegetation Science, 9, 127–136. 
− Ghorbani, J., Le Duca, M. G., McAllister, H. A., Pakeman, R. J. and Marrs, R. H., 2007. Effects of experimental restoration on the diaspore bank of 



 ���� �����  �! ����� ������ 	 
��� 
������27  $%���1  123  upland moor Degraded by Pteridium aquilinum invasion. Journal of Land Degradation and Development, 18: 659–669. 
− Gliessman, S. R. and Muller, C. H., 1978. The allelopathic mechanisms of dominance in bracken in southern California. Journal of Chemical Ecology, 4: 337–362. 
− Hejda, M. and Pyšek, P., 2006. What is the impact of Impatiens glandulifera on species diversity of invaded riparian vegetation? Journal of Biological Conservation, 132: 143–152. 
− Hejda, M., Pyšek, P. and Jarosic, V., 2009. Impact of invasive plants on the species richness, diversity and composition of invaded communities. Journal of Neobiota, 97(3): 393–403. 
− Hill, M. O., Preston, C. D. and Roy, D. B., 2004. Plant attributes of British and Irish plants: status, size, life history, geography and habitats. Centre for Ecology and Hydrology, Huntingdon, UK, 72p. 
− Khalili Narani, K., 2017. The size and composition of seed reserves in rangelands under Pteridium 

aquilinum invasion (case study: Baosere rangeland in Bandpay Babol, Mazandaran province). M.Sc. thesis, Sari Agricultural Sciences and Natural Resources University, Sari, 108 p.  
− Khoshravesh, R., Akhani, H., Eskandari, M. and Greuter, W., 2009. Ferns and fern allies of Iran. Journal of Rostaniha 10(1): Supplement 7. 
− Maren, I., Vandvik, V. and Ekelund, K., 2008. Restoration of bracken invaded Calluna vulgaris heathlands: effects on vegetation dynamics and non-target species. Journal of Biological Conservation, 141: 1032–1042. 
− Marrs, R. H. and Watt, A. S., 2006. Biological flora of the British Isles: Pteridium aquilinum (L.) Kuhn. Journal of Ecology, 94:1272–1321. 
− Marrs, R. H., Le Duc, M. G., Mitchell, R. J., Goddard, D., Paterson, S. and Pakeman, R. J., 2000. The ecology of bracken: its role in succession and implications for control. Journal of Annals of Botany, 85: 3–15. 
− Mirdavoodi, H., Etemad, V., Mohadjer, M. R. M. and Amiri, G. Z., 2018. Plant composition changes along a livestock grazing intensity gradient in Daalaab Park oak woodland of Ilam. Iranian Journal of Range and Desert Research, 25(1): 116-128. 
− Novak, J., 2007. Regulation of Pteridium aquilinum (L.) Kuhn with triclopyr. Ekologia (Bratislava), 26(2): 211-221. 
− Pakeman, R. J. and Marrs, R. H., 1992. The conservation value of bracken Pteridium aquilinum (L.) Kuhn-dominated communities in the UK, and an assessment of the ecological impact of bracken expansion or its removal. Journal of Biological Conservation, 62: 101–114. 

− Pakeman, R. J., Le Duc, M. G. and Marrs, R. H., 2002. A review of current bracken control and associated vegetation strategies in Great Britain. Journal of Web Ecology, 3: 6-11. 
− Pakeman, R. J., Le Duc, M. G. and Marrs, R. H., 2005. Bracken control, vegetation restoration and land management. Rural Development Service Technical Advice Note, 23, 7 p. 
− Schneider, L. and Goeghegan, J., 2006. Land abandonment in an agricultural frontier after a plant invasion: the case of bracken fern in Southern Yucatan, Mexico. Agricultural and Resource Economics Review, 35: 167–177. 
− Schneider, L. C. and Frenando, D. N., 2010. An untidy cover: invasion of Bracken fern in the shifting cultivation systems of the Sothern Yucantán, Mexico. Journal of Biotropica, 42(1): 41-48. 
− Schneider, L. C., 2004. Bracken Fern (Pteridium 

aquilinum (L.) Kuhn) invasion in Southern Yucata´n peninsular region: A case for land-change science. The Geographical Review, 94: 229–241. 
− Tong, C., Le Duc, M. G., Ghorbani, J. and Marrs, R. H., 2006. Linking restoration to the wider landscape: A study of a bracken control experiment within an upland moorland landscape mosaic in the Peak District, UK. Landscape and Urban Planning, 78: 115–134. 
− Vila, M., Espinar, J. L., Hejda, M., Hulme, P. E., Jarosık, V., Maron, J. L., Pergl, J., Schaffner, U., Sun, Y. and Pysˇek, P., 2011. Ecological impacts of invasive alien plants: a meta-analysis of their effects on species, communities and ecosystems. Journal of Ecology Letters, 14: 702–708. 
− Wang, C. Y., Xiao, H. G., Liu, J., Wang, L. and Du, D. L., 2015. Insights into ecological effects of invasive plants on soil nitrogen cycles. American Journal of Plant Sciences, 6: 34-46. 
− Watt, A. S., 1976. The ecological status of bracken. Botanical Journal of the Linnean Society, 73: 217–239. 
− Werkman, B. R., Callaghan, T. V. and Welker, J. M., 1996. Responses of bracken to increased temperature and nitrogen availability. Journal of Global Change Biology, 2: 59-66. 
− Whitehead, S. J., Caporn, S. J. M. and Press, M. C., 1997. Effects of elevated CO2, nitrogen and phosphorus on the growth and photosynthesis of two upland perennials: Calluna vulgaris and Pteridium 

aquilinum. Journal of New Phytologist, 135: 201–211. 



124 Iranian Journal of Range and Desert Research, Vol. 27 No. (1)   
Vegetation changes in summer rangelands invaded by Pteridium aquilinum in the 

north face of Alborz mountains (Case study: Baosere rangeland in Bandpay Babol, 
Mazandaran) 

 
R. Adabi Firozjaii1, J. Ghorbani2* and S. H. Zalli3  1-Former M.Sc. Student in Rangeland Management, Department of Rangeland Management, Faculty of Natural Resources, Sari Agricultural Sciences & Natural Resources University, Iran  2*- Corresponding author, Associate Professor, Department of Rangeland Management, Faculty of Natural Resources, Sari Agricultural Sciences & Natural Resources University, Iran, Email: j.ghorbani@sanru.ac.ir   3- Instructor, Department of Rangeland Management, Faculty of Natural Resources, Sari Agricultural Sciences & Natural Resources University, Iran   Received: 03/04/2019                               Accepted: 09/16/2019   

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.    


