i

Gangan e hwnity of Agrka kare
SZevcee 034 Mt Rercurcen

Print ISSN: 2322-2050
Online ISSN: 2322-2778

Journal of Plant Production Research

The effect of mycorrhizal fungi inoculation on physiological
characteristics and root mass of Paulownia fortunei seedlings

under drought stress

Elham Hasani®, Morteza Pourreza™?, Saeid Jalali Honarmand?,

Ali Beheshti Ale-Agha*

1. Graduate of Forest Science and Engineering, Dept. of Natural Resources, Razi University, Kermanshah, Iran.
E-mail: elhamhasani.2868@gmail.com

2. Corresponding Author,
E-mail: pourreza@razi.ac.ir

Assistant  Prof., Dept. of Natural Resources, Razi University, Kermanshah, Iran.

3. Associate Prof., Dept. of Plant Production and Genetic, Razi University, Kermanshah, Iran. E-mail: sjhonarmand@yahoo.com
4. Associate Prof., Dept. of Soil Science Engineering, Razi University, Kermanshah, Iran. E-mail: beheshtiali97@gmail.com

Article Info

ABSTRACT

Avrticle type:
Full Length Research Paper

Avrticle history:

Received: 10.18.2023
Revised: 11.26.2023
Accepted: 12.30.2023

Keywords:
Environmental stress,
Greenness index,
Microorganism,
Photosynthesis

Background and Obijectives: Paulownia species is one of the trees
introduced for wood production. Developing afforestation in arid and semi-
arid areas presents a challenge due to limited water resources. Drought
stress is a significant obstacle to the growth and establishment of
plantations, making it crucial to implement innovative methods and
techniques to reduce water usage for tree irrigation. Using mycorrhizal
fungi to coexist with plants saves water consumption and increases tree
establishment success. The study aimed to investigate the impact of
arbuscular mycorrhiza fungi on the physiological characteristics and root
mass of Paulownia fortunei seedlings under drought stress.

Materials and Methods: The experiment followed a completely
randomized design with two factors and three replications. These factors
were drought stress at four levels (80%, 60%, 40%, and 100% of crop
capacity) and mycorrhizal fungi at two levels (with and without
mycorrhiza). This experiment took measurements for root wet and dry
weight, electrolyte leakage, greenness index, photosynthetic gas exchange
(including net rate of photosynthesis, intercellular CO, concentration,
transpiration rate, and stomatal conductance), and leaf temperature. Two-
way analysis of variance was performed after confirming the normal
distribution of data to compare the response of mycorrhizal fungi-
inoculated seedlings with those not inoculated under drought stress.

Results: The net rate of photosynthesis in the treatment with mycorrhiza at
the non-stress level was about 4 times higher than its value in the treatment
without mycorrhiza at the severe stress level. Also, the amount of stomatal
conductance in the treatment with mycorrhiza at the non-stress level
showed an increase of about 10 times compared to its value in the
treatment without mycorrhiza at the severe stress level. The rate of
transpiration was also showed an increase of about 6 times in the treatment
with mycorrhiza in the non-stress level compared to the treatment without
mycorrhiza in the severe stress level. The dry weight of the root in the
treatment with mycorrhiza at the non-stress level was about 3.5 times
higher than its value in the treatment without mycorrhiza at the severe
stress level. But the amount of electrolyte leakage in the treatment without
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mycorrhiza showed an increase of about 7% compared to the amount in the
treatment with mycorrhiza. In addition, the greenness index in the
treatment without mycorrhiza was about 8% lower than its value in the
treatment with mycorrhiza. The concentration of intercellular carbon
dioxide also showed an increase of about 13% in the treatment with
mycorrhiza compared to its value in the treatment without mycorrhiza.

Conclusion: It was concluded that the application of mycorrhizal fungi
plays an effective role in photosynthetic gas exchange and membrane
stability, ultimately increasing the resistance and survival of Paulownia
fortunei seedlings in drought stress. Therefore, the use of mycorrhiza in
afforestation with this species in dry areas should be suggested.
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Table 1. Analysis of variance (mean squares) of physiological traits and root weight of Paulownia under
drought stress as inoculated by mycorrhiza.
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Table 2. Mean comparison (Mean + SE) of the effect of drought stress and mycorrhiza on some physiological
traits and root weight of Paulownia.
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Fig. 2. Interaction effect of drought stress and mycorrhiza on root dry weight.
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Fig. 3. Interaction effect of drought stress and mycorrhiza on net rate of photosynthesis.
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