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Article Info ABSTRACT
Avrticle type: Background and Objectives: Increasing need for wood and the other hand
Full Length Research Paper  declining wood resources have caused desire for afforestation with fast
growing species such as poplars, but water deficit and cytosporal cankers
. . ] on poplar species have become to important limiting factors of poplar
értlc_le h,'Story' cultivation in some parts of Iran. Ectomycorrhizal fungi have significant

eceived: 05.02.2023 . . - . .

Revised: 07.21.2023 effect in improving the water status of plants, increasing the surV|va_1I
Accepted: 08.28.2023 and growth of plants under stress. The purpose of this research is
investigation the effect of Laccaria bicolor on some morphological and
physiological characteristics of poplar seedlings under drought stress and

Keywords: cytosporal canker.
Cytospora chrysosperma,
Ectomycorrhizae, Materials and Methods: This research done in factorial form in a

Laccaria bicolor completely randomized design with 5 replications. The test factors included

the biological factor in two levels (without mycorrhiza and with mycorrhiza)
and the stress factor in three levels (no stress, drought stress and Cytospora
stress). Inoculation of ectomycorrhizal fungus to poplar seedlings was done
14 weeks after the cuttings were cultivated in the pot and height of the
seedlings reached to 50 cm. Isolation and identification of the fungus causing
cytosporal canker was done morphologically and molecularly and it was
inoculated into poplar seedlings (after ectomycorrhizal establishment).
Drought stress was done by reducing irrigation water based on the
agricultural capacity of plants. Measurement of growth characteristics,
physiological and enzymatic reactions of plants under stress and non-stress
conditions were evaluated in different treatments.

Results: The level of catalase, superoxide dismutase and peroxidase
significantly increased in mycorrhizae- drought and mycorrhizae -
Cytospora seedlings and had a significant difference of 1% with control
seedlings under stress. The level of malondialdehyde (MDA) in the
mycorrhizal seedlings under stress increased less than the control seedlings
under stress and they have a significant difference with each other at the
1% level. Using of ectomycorrhizal fungus L. bicolor improves the growth
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characteristics of poplar seedlings, the amount of leaf area, leaf fresh and
dry weight, root fresh and dry weight, stem fresh and dry weight and stem
height have significant differences with seedlings without symbiosis. The
stem diameter in symbiosis seedlings with and the control treatment had no
significant difference. Ectomycorrhizal symbiosis has led to an increase in
photosynthesis, stomata conductance, intercellular carbon dioxide and
transpiration in the symbiotic seedlings compared to the control treatment.
In the drought and cytospora stress, plants without symbiosis had a lower
performance in photosynthesis, transpiration, and stomatal conductance,
which led to a decrease in growth in these treatments.

Conclusion: In this study, Cytospora chrysosperma was identified as the
causative agent of cytosporal canker. Findings of this research showed that
the ectomycorrhizal fungus Laccaria bicolor was able to create symbiosis
with P. alba in greenhouse conditions. This symbiosis has increased
growth, improved plant physiology, and increased plant resistance in plants
with symbiosis compared to seedlings without symbiosis under drought
and cytospora canker. Therefore, considering the improvement of the water
condition, increase growth and biomass, and modification of the
physiological characteristics of the inoculated plants with ectomycorrhizal
fungi compared to the control, Establishing this ectomycorrhizal interaction
can be introduced as a new strategy to increase success of seedlings in
poplar plantations for wood cultivation.
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Table 1. Results of molecular identification of C. chrysosperma fugi using Blast analysis.

ITS J,b

alis o VL e as S

G)G e o fewd IS Glas o SV wlis Loy ) T
Name of fugi (bp) Access code  Highest similarity  Similarity% The highest similarity
access code
Cytospora

chrysosperma 581bp  0Q132785

Valsa sordida 99.65%
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Fig. 1. A. infected poplar tree with cytospora canker. B: Conidia, Bar: 10 um. C: Pycnidia.
D & E: 7 days culture of C. chrysosperma on PDA.
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Fig. 2. Phylogenetic tree by MEGA?7. Relationship between the sequence of isolated fungi (O0Q132785) with
species extracted from NCBI. Diaporthe amplenia were used as outgroup.
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Table 2. Results of analysis of variance of the effect of ectomycorhizal fungi on morphological traits in poplar
based on Means Squares (MS).
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Fig. 3. Results of mean comprasion of morphological traits betweein mycorrhizal and non-mycorrhizal

poplar in stress (drought and Cytospora) and normal condition (Different letters in each column
indicate a significant difference).
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Table 3. Results of analysis of variance of the effect of ectomycorhizal fungi on poplar enzymes based on

Means Squares (MS).
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Fig. 4. Results of mean comparsion of enzymes in mycorrhizal and non-mycorrhizal in stress (drought and
Cytospora) and normal condition (Different letters in each column indicate a significant difference).
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Fig. 5. A: Establishing ectomycorrhizal symbiosis in the root tips of poplar 14weeks after inoculation
by L. bicolor. B & C: Mycorrhizal and Non-mycorrhizal seedlings in water stress.

DL s 3l o slaisay alda 51 s 508 alis
palS Ole o Jole 0 COp clale s
BB sbemalS 5 i ki 5 snsSe
Sl KuG b (SEr S Sl e e
GloazalS 53 Gom Olie op S b Al s e
bl e o155 e pen S
23 S50sSer Sl 3 G, g5 el s
BB glaazalS & Cound 5505 SRS 25 Ll S

G,‘)G &s.: S ocasls B .h:‘f.:t L ‘_52’...\.._"]0.&
olis b alaf .]a.‘:“fl JJ‘J& C,..'U 02 G o

1

Do A JKE 5 8 Jse ool il

Gl s S laamalS s g
Ui bl b oile bley ple b (ool
2 gt e ke (ol s 5 SIS
g g+ dals 5 Sistaals glaamalS
S 155 slaralS L gl ine M
A Sl s s st + 1555
T O 5 Sl mls L S el
OlalS Jlas 3 slays, s Ol w3)ls Cillas
SWLS L b Sl i BB 5K
o S 5 (S G35 bl 3 65,8 6
s e 8L OS5 Ll s sy colails



AEXA | b)w AR 092 “;htﬁf ..\9)93 duu.»@gf 4.1).“.0

Dlay o il ol s oS (S5 0508 Do gt 1 51555 581 2006 S ol 48 s —t Jsur
Table 4. Results of analysis of variance of the effect of ectomycorhizal fungi on physiological characteristics of
poplar based on Means Squares (MS).
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Fig. 6. Results of mean comparison of physiological characteristics between mycorrhizal and non mycorrhizal poplar
seddlings in stress and normal conditions (Different letters in each column indicate a significant difference).
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