[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.24237140.1402.11.22.1.9]

[ DOI: 10.61186/ife}.11.22.67 ]

Ecology of Iranian Forests, Vol. 11, Issue 2, 2023 p: 73-87

Sari Agriculture Sciences and Natural
Resources University

Research Paper

Identification of Arbuscular Mycorrhizal Fungi Coexist with Plant Species
in Different Habitats of Iranian Oak (Quercus brantii Lindl.) in llam

Nahid Jafarian', Javad Mirzaei’*"~, Reza Omidipour?® and Yahya Kooch*

1- Ph.D. Student, Department of Forest Science, Faculty of Agriculture, University of Ilam, Ilam, Iran
2- Associate Professor, Department of Forest Science, Faculty of Agriculture, University of Ilam, Ilam, Iran,
(Corresponding author: j.mirzaei@mail.ilam.ac.ir)

3- Assistant Professor, Department of Rangeland and Watershed Management, Faculty of Agriculture, University of [lam, Ilam, Iran

4- Associate Professor, Faculty of Natural Resources & Marine Sciences, Tarbiat Modares University, Noor, Iran

Received: 25 December, 2022 Accepted: 4 April, 2023

Extended Abstract

Background: Arbuscular mycorrhizal fungi (AMF) are a crucial component of soil microflora,
forming symbiotic relationships with approximately 80% of plant species. These fungi play a
significant role in enhancing plant nutrient uptake, improving soil structure, and promoting
ecosystem health. The present study aimed to identify the morphology of arbuscular
mycorrhizal fungi across three distinct habitats—Shanachir, Ilam, and Malekshahi—each
characterized by different climatic conditions. Additionally, the study focused on two aspect
slopes, north and south, within the oak forests of Ilam province. Understanding the diversity
and distribution of AMF in these varying environments can provide insights into their
ecological roles and the factors influencing their populations.

Methods: To collect soil samples, a total of 20 mixed soil samples were taken from each
habitat, ensuring representation from both north and south aspect slopes. This resulted in a
comprehensive collection of 60 samples across the three habitats, all obtained through a
completely random sampling plan from a depth of 0-20 cm during the spring season. The
extraction of AMF spores was conducted using a method that involved sieving and
centrifugation with sucrose, which is effective for isolating fungal spores from soil.
Identification of the mycorrhizal fungi was performed based on morphological characteristics,
utilizing identification keys and reliable online resources. The abundance percentage of each
fungal species was calculated based on the proportion of spores belonging to each species
within the total sample. To analyze the similarity of fungal species across different habitats
and aspect slopes, a Venn diagram was employed. This visual representation allowed for a
clear understanding of species overlap and diversity among the sampled areas.

Results: The study identified a total of 39 species of arbuscular mycorrhizal fungi belonging
to 11 genera across the three studied areas and two aspect slopes. Specifically, 36 fungal
species from 11 genera were recorded in the Ilam habitat, while the Malekshahi habitat yielded
37 species from the same number of genera. In contrast, 34 fungal species from 10 genera were
identified in the Shanachir area. The genera Acaulospora and Glomus exhibited the highest
relative frequency across all habitats and aspect slopes, indicating their dominance in these
ecosystems. Among the identified species, Glomus nanolumen and Acaulospora lacunosa
were the most abundant, consistently showing high percentages of fungal species abundance
across all habitats. The analysis of species similarity revealed that 30 species of mycorrhizal
fungi, accounting for 76.92% of the total species identified, were common among the different
habitats. Notably, one endemic species, Glomus macrocarpum, was found exclusively in the
Malekshahi region. Statistical analysis indicated a significant difference in spore density
among the study areas (p=0.000). The highest spore density was recorded in the Malekshahi
and Shanachir habitats, surpassing that of the Ilam habitat. Furthermore, the average spore
density was consistently higher in the southern aspect slopes compared to the northern slopes.
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Specifically, the average spore density varied from 111.20 spores per 100 grams of soil in Ilam
to 140.25 spores per 100 grams in Malekshahi. Among the aspect slopes, spore density ranged
from 105.60 in the northern Ilam to 150.90 in the southern Malekshahi.

Conclusion: The results of this study demonstrate significant variations in the diversity and
distribution of arbuscular mycorrhizal fungi across different habitats and aspect slopes. The
number of fungal species, their distribution patterns, and spore densities varied considerably,
with the highest spore density observed in the southern aspect slope and the Malekshahi region.
These findings underscore the importance of environmental factors, such as climatic
conditions and soil characteristics, in shaping the composition and abundance of mycorrhizal
fungi. Understanding the dynamics of AMF in relation to their plant partners is essential for
improving ecosystem management and conservation strategies. The presence of endemic
species highlights the need for targeted conservation efforts in specific regions. Future research
should explore the functional roles of these fungi within their ecosystems and assess how
changes in land use and climate may impact their populations and the overall health of forest
ecosystems. By fostering a deeper understanding of arbuscular mycorrhizal fungi, we can
enhance our ability to maintain and restore the ecological balance in these vital habitats.
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Table 2. The relative abundance of arbuscular mycorrhizal fungi in different Slope Aspects and habitats

(%) v G513
Relative abundance (%)
Genera Species (Shanachir) y>aid (Malekshahi)  »Lisle (1lam) pM
ey Jed -5 ey e K wsr Jld
south north Total south north Total south north Total
A capsicula, 2.70 323 2.96 0.13 - 0.1 0.77 104 0.90
A. gedanensis 4.38 5.91 5.12 10.34 9.72 10.1 5.05 331 4.23
A. koskei 0.88 0.79 0.83 0.46 0.77 0.6 0.60 0.66 0.63
Acaulospora A. lacunose 14.68 13.56 1414 11.07 9.10 10.2 18.84 20.83 19.78
A. mellea 0.44 0.87 0.64 0.46 0.77 0.6 1.42

A. paulinae 5.92 5.05 5.50 3.91 2.24 31 2.23 2.46 2.34
A. thomii 1.83 2.44 2.12 2.58 3.32 2.9 0.94 1.99 1.44
Archaeospora Ar. Schenckii 0.15 0.08 0.11 0.13 0.93 0.5 0.17 0.19 0.18
C. etunicatum 4.82 6.23 5.50 371 1.54 2.7 3.34 3.98 3.64
Claroideoglomus C. lamellosum 3.73 3.39 3.56 2.52 1.47 2.0 111 161 135

C. walker 0.07 - 0.04 0.20 - 0.1 - - -
D. arenaria 0.07 0.63 0.34 0.13 0.15 0.1 - 1.14 0.54
D. aurantia 2.99 2.92 2.96 5.04 2.24 3.7 5.05 4.17 4.63
o D. eburnean 0.44 0.39 0.42 0.40 2.08 1.2 1.88 0.19 1.08
Diversispora D. gibbosa 0.15 0.47 0.30 - - - 0.09 - 0.04

D. spurca 0.29 0.16 0.23 - 0.31 0.1 - - -
D. versiformis 2.70 3.15 2.92 6.96 3.63 5.4 2.57 4.17 3.33
Dominikia Dom. Minuta - - - 0.46 0.85 0.6 0.09 - 0.04
Entrophospora E. infrequens 131 252 1.90 0.93 1.39 11 0.51 4.73 252
F. badius 1.02 0.79 0.91 278 2.78 2.8 4.28 1.52 297
F. caledonius - 0.16 0.08 - - - 0.60 0.57 0.58
Funneliformis F. coronatus 5.62 4.73 5.20 3.91 8.18 5.9 1.54 3.13 2.29
F. geosporus 0.15 0.39 0.27 0.80 - 0.4 1.63 0.09 0.90
F. mosseae 3.29 2.29 2.81 2.05 2.47 2.2 1.97 3.03 247
F. verruculosus 0.07 - 0.04 0.07 0.23 0.1 - 0.38 0.18
G. fuegianum - - - 0.99 0.08 0.6 0.26 - 0.13
G. nanolumen 20.60 17.82 19.26 15.51 14.74 15.2 20.12 14.96 17.67

G. macrocarpum - - - 0.27 0.23 0.2 - - -

Glomus .

G. microcarpum 0.22 - 0.11 0.60 3.16 18 0.51 - 0.27
G. pustulatum - - - 0.13 - 0.1 0.09 - 0.04
Glomus sp 7.38 8.75 8.04 7.42 8.64 8.0 9.08 10.23 9.62
Pacispora Pac. scintillans 1.53 1.58 1.55 0.13 - 0.1 0.09 - 0.04
R. aggregatus 0.29 0.16 0.23 0.46 0.39 0.4 0.94 1.23 1.08
Rhizophagus R. clarus - - - 0.20 - 0.1 - 0.09 0.04
R. fasciculatus 1.24 0.71 0.99 2.05 0.69 14 0.86 0.28 0.58
R. intraradices 3.29 2.05 2.69 179 1.00 14 0.60 1.14 0.85
Septoglomus S. constrictum 6.94 8.36 7.62 8.55 10.65 9.5 12.41 10.89 11.69
S. deserticola 0.44 0.39 0.42 252 6.25 4.2 1.46 0.57 1.03
S. xanthium 0.37 - 0.19 0.33 - 0.2 0.09 - 0.04

26 sl 39 33 30 34 36 30 37 33 29 36
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Table 3. Morphology Characteristics of fungal species
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