[ Downloaded from ifej.sanru.ac.ir on 2024-04-09 ]

[ DOI: 10.61186/if6j.11.22.67]

3 Ecology of Iranian Forests, Vol. 11. No. 22, Autumn and Winter 2024 p: 67-80 @ O
S ourees tmversy AT

""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 llam, llam, Iran
2- Associate Professor, Department of Forest Science, Faculty of Agriculture, University of Ilam, llam, Iran,
(Corresponding author: j.mirzaei@mail.ilam.ac.ir)
3- Assistant Professor, Department of Rangeland and Watershed Management, Faculty of Agriculture, University of
Ilam, Ilam, Iran
4- Associate Professor, Faculty of Natural Resources & Marine Sciences, Tarbiat Modares University,
Mazandaran, Iran
Received: 25 December, 2022 Accepted: 4 October, 2023

Extended Abstract

Introduction and Obijective: Arbuscular mycorrhizal fungi constitute an important component
of soil microflora and coexist with 80% of plant species. The present study was conducted with
the aim of Morphology identifying arbuscular mycorrhizal fungi in three habitats (Shanachir, llam
and Malekshahi) with different climatic conditions and in two aspect slopes, north and south, in
the Oak forests of llam province.

Material and Methods: In order to take soil samples, in each habitat and both north and south
aspect slopes 20 mixed soil samples were taken. A total of 60 samples was taken from all three
habitats based on a completely random sampling plan from a depth of 0-20 cm in the spring
season. Spore extraction of mycorrhizal fungi was done using the method of sieving and
centrifugation with sucrose, and the identification of fungi was done based on the measurement
of morphological characteristics and using the identification key and reliable internet sites. The
abundance percentage of fungal species was also calculated using the percentage of spores
belonging to a fungal species. Venn diagram was used to determine the similarity percentage of
fungal species in different habitats and aspect slopes in each habitat.

Results: The results of this study showed that a total of 39 species of arbuscular mycorrhizal
fungi belonging to 11 genera were identified in three studied areas and two aspect slopes. 36
fungal species belonging to 11 genera were identified in llam habitat, 37 mycorrhizal fungal
species belonging to 11 genera Malekshahi and 34 fungal species belonging to 10 genera were
identified in Shanachir. The highest percentage of the relative frequency of the fungus genus also
belonged to the two genera Acaulospora and Glomus.In all habitats and aspect slopes, the two

species Glomus nanolumen and Acaulospora lacunosa had the highest percentage of fungal
species abundance. The results of species similarity in different habitats showed that 30 species
of mycorrhizal fungi, equivalent to 76.92% of the species, were common among the habitats, and
there was one endemic species (Glomus macrocarpum) in Malekshahi city. The results showed
that there was a significant difference in the spore density in the study areas (p=0.000), which was
higher in Malekshahi and Shenchir than in llam. The average spore density was higher in all
habitats in the southern aspect slope than in the northern aspect slope. The average density of
spores in different areas varied from 111.20 in llam to 140.25 in Malekshahi and among different
aspect slopes from 105.60 in the north of llam to 150.90 in the south of Malekshahi.
Conclusion: The result of the present study showed that mycorrhizal fungi in different areas and
aspect slopes were different in terms of the number of fungal species, distribution and number of
spores and the highest spore density was observed in the southern aspect slope and in Malekshahi
region.
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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) e

ey Jed -5 ey e K wse Jld K
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 5.20 391 8.18 5.9 1.54 3.13 229
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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Tos@ 323 G (slogtd 25, ;
- - - 180) 27! SRS 03U Slogkd (9, A. I
3 (180) 279 (380) Orange brown to red brown capsicula
- - - 2 (55) 65 (75) 29 2,56 01 ) 25 A. gedanensis
pale yellow to lemon yellow
- &53) oS sl osed=3);
o5 sl 0508 1251 0,5 (5l ospd
- - - 3 (120) 187 (240) 5, A. koskei
Pale yellow-brown to dark
orange-brown, most pale
orange-brown
b e84 ble )i B35
o35 sl ogad (25U cslogrd
- - - 2 (80) 120 (130) Yellow to red-yellow, A. lacunosa
orange-brown, dark orange-
brown
L 2B b o n )05
b Sloged b 5508 (logad
- - - 3 (90) 120 (140) % A. mellea
Pale yellow to orange, pale
orange-brown to darl
orange-brown
- _ _ 72 ol Ky )5 b gladid A. pauli
3 (60) 72 (95) Hyaline to pale yellow paulinae
- - - 3 (150) 185 (240) logd & Llo (25,0 A. thomii
Brownish orange
- - - 4 sladed Ar. schenckii
3 50 (64) (80) Completely hyaline r. schenckii
whatel (Sl slilgial odped b ol )56 ek K05 i
22 2 Straight or curved, slightly irregular cylindrical 2 (75) 95 (139) Pale yellow to yellow C. etunicatum
By gzl (215 pliaial Sl b (slalgznl S b cal,
51 3 ) Sy i 3 (60) 100 (140) 5505 2,56 p 5 C. lamellosum
. Straight or crooked, cylindrical or slightly cream to pale yellow
irregular, sometimes cylindrical, rarely concave
Kbys 5 syl b S5 b By bt WE o b e, I )
21 2 Straight or crooked, often irregular, rarely funnel- 3 (55) 81 (95) Wr;lfe o ;i'é ;ﬁ;w C. walkeri
shaped or concave pale ys
11 1.3 ) idygy3 ) bys s‘;ldil?:.wl & b el 3 55) 97 (120 Sloged ) ¢ S5 D. :
Straight or crooked, cylindrical, rarely concave (59) 97 (120) Gray, yellow, brown arenaria
K95 sl By plaials Sl slalgil o b el B o oo )
11 1-3 Straight or crooked, slightly irregular cylindrical, 3 (70) 98 (120) SE sl o D. aurantia

rarely concave Yellow orange
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1.6 2 Straight or crooked, cylindrical or slightly
irregular, rarely concave

olaials IS clailginl (S b ca,

16 3 Straight or crooked, sometimes irregular
cyl lindrical
1 2 cllgial @S b ewl,
Straight or crooked, cylindrical
18 2 kbl S gl e,
Straight or crooked, slightly cylindrical or irregular
1 2 S )553 (ls by plaiels Sl glaslgnal

slightly irregular cylinder, rarely with a depression

44 2 JUSHUNE S PP PURI PP SIS )
' Straight or crooked, slightly irregular cylinder

Sid9,9 S b b By 5 lailyil S b C
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or concave

26 2 Funnel shaped

45 ) lgial b Lad S b Glo

Straight or crooked, funnel to cylindrical
24 3 Funnel shaped
56 2 el LB b s S b,
Straight or crooked, funnel to almost cylindrical
Sby58 (sl (slailgial (Bl (S ad S b ca
2.7 2 Straight to crooked, funnel- shaped sometimes
cylindrical with a depression

_ 2 ) IS a8 el b cul)
Straight or curved, funnel-shaped

&l B8 il Cuows 4 clailginl oamed b ol

6.4 2 ) GXygh
Straight or curved, cylindrical to irregular, rarely
concave

2.4 2 w]a.‘ﬁb Caouw &y d‘éﬂ?""‘ul .,éln.x:;s 'L_ sl

Straight or curved, cylindrical to irregular
13 2 ekl b el @S b el

Straight or crooked, cylindrical or irregular
25 13 Syl ¢ adia

Constricted, cylindrical
b )y958 (s (Sul 2 slalgial woaed  SulL culy
15 1 Straight or slightly curved, cylindrical, sometimes
slightly concave
L).» soel 4l a8 Luu) b sloslgil ¢ oo b canly Ul:_
LAdte b pygia

14.3 3 Often stralgr:n or curved, cylindrical to moderately
funnel-shaped. Spore base rarely swollen or
contracted
133 3 IS5 28 U lalgial o bl

Straight to curved, cylindrical to funnel-shaped

8.6 2 | sMlgisl esed (Sulbcwl,
Straight to slightly curved, cylindrical
sl @i a4y el SWIL glaslginl e b cul,
10.2 3 ) e
Straight or curved, cylindrical or slightly irregular,
rarely concave
b Caw 4 > CoMle (S8 918 Vgome oieed b Cul)
6 2 . 9l .
Straight or curved, usually a marked depression
towards the base of the spore

atb 5,8 )05 IS5 (a5 latol oded b

2.6 2 Straight or irregularly curved, funnel-shaped rarely
depressed
56 3 Sy55 s B, e glalgil o b

Straight or crooked, cylindrical, rarely concave

5508 255 () ko
2 (92) 108 (146) Bright white to pale cream D- eburnea

. Oy 05 B sladed i
4 (70) 93-115 (140) hyalineto light yellow D. gibbosa

ol )05 b sladed

3 (75) 86 (110) Subhyaline to pale yellow D. spurca
brown
0y 35 6 ok 55055 i i
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b oMb )5
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s ¢ gl adud
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) Figure 2. Images of some identified fungal species .
a? A. capsicula, b) A. gedanensis, c) A. koskei, d) A. lacunose, €) A. mellea, ? A. thomii, g; C. etunicatum, h) C.

amellosum, i) C. walker, j) D. arenaria, k) D. eburnea, I) E. infrequens, m
fe. nanolumen, r) G. macrocarpum, s) G. pustulatum, t) Glomus sp., u) R. aggregatus,

mosseae, p) F. verruculosus, q

F. badius, n) F. geosporus, 0) F.

v) R. clarus, w) R. fasciculatus, x) R. intraradices, y) S. constrictum
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