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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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Figure 2. Phylogenetic tree by MEGA7: Relationship between the sequence of isolated fungi (OP881598) with

other species extracted from NCBI

Auricularia heimuer was used as outgroup (Du ef al., 2020).
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Figure 3. A) Mycorrhizal poplar root with P. involutus in the greenhouse condition, and B) Comparison of
mycorrhizal (left) and non-mycorrhizal seedlings (right)
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Table 1. Effect of ectomycorrhizal fungus P. involutus on growth characteristics of P. alba seedlings, 14 weeks after inoculation

ﬁa..a g_;ﬁfe)bu‘ ..\>\‘5 ‘;‘Jﬁ)_’i& A%e‘.cf &‘Jﬁ)_’i&ﬁ; 4.35\5 t value
Variable Unit Mycorrhizal seedling Non-mycorrhizal seedling
Pre{e tu: Sl
135.3+£5.252 98.2+6.477° 14.071
Stem height
S CL“ 26.17+3.5952 14.289+2.152b 8.966
Leaf area
S S 05 1.34120.2718 0.988£0.833" 3.924
Leaf dry weight
S0l 3.659+0.294¢ 2.5840.348 6.832
Leaf fresh weight
Bl S22 05 32.17143.913 13.871%1.167° 14.171
Stem dry weight
s 5 o
B 00 42.8314.20° 23.37941.836° 13.179
Stem fresh weight
& a2 .o
ey S 059 3.50120.511° 1.975+0.39 7.938
Root dry weight
S0 10.744+0.685 7.28141.203b 7.909
Root fresh weight
"L“.. .
“ JLS 7.09+0.8582 5.741.056° 3.23

Stem diameter

B O L L S PSSR EE JR NS KR NP PP P O S | R W

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.

Key words: Ectomycorrhizal symbiosis, inoculation, Populus, seedling.



