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8��� 

Figure 1. A) Colony of P. involutus on MNM medium after 3 weeks, B) Sclrotia, C) Spores at 40X magnification, 
D) Microscopic picture of Sclrotia, and E) Ectomycorrhizal root tip of poplar trees in nature. 
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species extracted from NCBI other 
Auricularia heimuer was used as outgroup (Du et al., 2020). 
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01) 3-  (4���9.,��� �A��6 8�.C(���) �' +,�- P. involutus ,A 7.��) ���Q5�  (> %��.�S� ����T 8�.C(���) )UT (% 

����T �-�* �<�.C(� )8��,(  
Figure 3. A) Mycorrhizal poplar root with P. involutus in the greenhouse condition, and B) Comparison of 

mycorrhizal (left) and non-mycorrhizal seedlings (right) 

  

 �(� 1- ��U^� ��!5� S,
TH�,�=� P.involutus ��eQ ���
� (%,4 6+
��\4
� +#�85 14 ��� ;� n� �!-�[�  
seedlings, 14 weeks after inoculation P. albaon growth characteristics of  P. involutus. Effect of ectomycorrhizal fungus 1Table  

��{!�  
Variable 

+;�(�� (g��4��6  
Unit  

+
�6�\ ���H�,�=�� 

Mycorrhizal seedling  
+
�6�\ ���H�,�=����h  

mycorrhizal seedling-Non  
t value  

�T
$ V
-�,� 

Stem height  
  a135.3±5.25  b98.2±6.477  14.071  

`�� [a$ 

Leaf area  
  a26.17±3.595  b14.289±2.152  8.966  

`�� A�Q ;� 

Leaf dry weight  
  a1.341±0.271  b0.988±0.833  3.924  

`�� �� ;� 

Leaf fresh weight  
  a3.659±0.294  b2.584±0.348  6.832  

�T
$ A�Q ;� 

Stem dry weight  
  a32.171±3.913  b13.871±1.167  14.171  

�T
$ �� ;� 

Stem fresh weight  
  a42.831±4.29  b23.379±1.836  13.179  

���, A�Q ;� 

Root dry weight  
  a3.501±0.511  b1.975±0.39  7.938  

���, �� ;� 

Root fresh weight  
  a10.744±0.685  b7.281±1.203  7.909  

�T
$ �aT 

Stem diameter  
  a7.09±0.858  b5.7±1.056  3.23  

Y
$��� ��;G t. o�g ,# Z��q ��
-!� 4
�
�� �a$ ����7� oX!Q� +(��# 
���9� [a$ ,# ,�#99 .(�!@� (�,#  
Different letters in each row indicate a significant difference based on the t test (P<0.01). 
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Abstract 

    In recent years, increasing temperature and water deficiency have caused restrictions on 

poplar cultivation. Ectomycorrhizal fungi (ECM) play an effective role in increasing plant 

tolerance against water stress, salinity, and the defense of plants against pests and diseases. In 

this study, isolation, morphological and molecular identification of ectomycorrhizal fungi of 

three poplar habitats in Guilan province (Shafaroud, Gisoom and Safra-basteh sites) in Iran was 

carried out. Based on morphological and molecular data, the ectomycorrhizal fungus Paxillus 

involutus was identified as poplar ectomycorrhizae. Fungal mycelium was used to inoculate 

seedlings of Populus alba L. in the greenhouse condition, and the effect of the ectomycorrhizal 

fungus on the plant growth parameters was measured in water stress and irrigation. The results 

showed that establishing a symbiotic relationship between poplar seedlings and ectomycorrhizal 

fungus P. involutus was successful. Moreover, inoculation of the symbiotic fungus positively 

affected improving the growth characteristics of the inoculated plants. Thus, symbiotic 

seedlings with ectomycorrhizal fungus were significantly different from the non-mycorrhizal 

seedlings in plant growth variables including root fresh and dry weight, leaf fresh weight, stem 

fresh and dry weight, leaf area, and stem height (p<0.01). Also, the use of symbiotic fungus 

reduced the negative effects of water deficit stress on poplar seedlings and increased the 

tolerance in the mycorrhizal plants. Based on these findings, a coordinated plant-fungal system 

plays an effective role in improving the performance of poplar plants under water-stress 

conditions. 
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