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Community Structure of Arbuscular Mycorrhizal Fungi
in the Islands of Chungnam, Korea

Jeong-Youn Lee', Eun-Hwa Lee', Kang-Hyeon Ka’ and Ahn-Heum Eom'*

'Department of Biology Education, Korea National University of Education, Cheongju 28173, Korea
*Wood Chemistry and Microbiology Division, Korea Forest Research Institute, Seoul 02455, Korea

ABSTRACT : Five islands (Sinjindo, Mado, Daenanjido, Wonsando, and Sapsido) and the coastal area (Muchangpo) in Chungnam,
Korea, were selected to determine the diversity of arbuscular mycorrhizal (AM) fungi. Soil-inhabiting AM fungi were isolated and
identified on the basis of morphological characteristics and sequence analyses of 18s rDNA. The differences in the fungal community
structures were compared among sites. As a result, 24 species of AM fungi were identified, of which two species of AM fungi,
Acaulospora brasiliensis and Redeckera fulvum, were isolated for the first time in Korea. This study revealed that AM fungal spore
abundance was low and the genus Acaulospora was dominant in most of the islands. AM fungal community structures in five
Islands were highly similar. However, the coastal area, Muchangpo, had different AM fungal community structure from the islands.
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Fig. 1. Collection sites of soil samples in this study.
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Fig. 2. The phylogenetic tree (neighbor-joining) of arbuscular mycorrhizal fungi collected in this study. Numbers at nodes

indicates bootstrap support values (1,000 repeats).
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Table 1. Spore communites of arbuscular mycorrhizal fungi collected form islands and a coastal area in Korea*

Sinjindo Mado Daenanjido Wonsando Sapsido Muchangpo
H 0.08 + 0.05" 0.11 £ 0.11° 0.28 + 0.12" 0.22 +0.18" 0.13 £ 0.06" 0.53 + 0.14°
Evenness 0.11 £ 0.07° 0.08 + 0.08" 0.27 £ 0.11* 0.29 + 0.11° 0.19 £ 0.08" 0.61 + 0.16"
Species richness 1.06 + 0.13° 0.53 £ 0.27° 1.20 + 0.29° 0.90 + 0.20° 1.10 + 0.14° 1.89 + 0.39°
Spore number 24.52 +10.21 29.93 +£23.19 14.85+ 6.56 20.35 + 9.06 27.00 + 8.12 25.11 +9.21

*Values with different letters indicate significant difference among study sites (p < 0.05).

Fig. 3. Spores of Acaulospora brasiliensis. A, Spores in water; B, Spores in polyvinyl alcohol-lactic acid-glycerol; C~F Spores
unstained with Melzer’s reagent; L1~L3, Spore wall (scale bars = 50 um).
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Table 2. Relative abundances of AM fungal communities in islands and a coastal area (Muchangpo) in Korea

AM fungi Sinjindo Mado Daenanjido Wonsando Sapsido Muchangpo
Acaulospora brasiliensis 0.00 0.00 0.00 40.54 25.56 0.00
Acaulospora koskei 0.00 0.00 2.02 1.23 0.00 0.00
Acaulospora leavis 0.00 0.00 0.00 2.46 0.00 0.00
Acaulospora longula 0.00 0.00 44.11 0.00 1.48 442
Acaulospora mellea 78.42 82.85 44.78 13.76 2741 9.29
Ambispora fennic 0.24 0.00 0.00 0.00 0.00 0.00
Ambispora leptoticha 0.00 0.00 0.34 4.18 0.19 3.98
Ambispora sp.1 0.00 3.34 0.00 0.00 0.00 0.00
Ambispora sp.2 0.72 0.00 3.70 0.00 0.00 17.70
Claroideoglomus lamellosum 20.14 0.00 0.00 16.71 0.00 25.66
Diversispora aurantium 0.00 0.00 0.00 0.00 0.19 14.16
Funneliformis caledonium 0.00 0.00 0.00 0.00 0.00 3.98
Funneliformis sp. 0.24 0.00 0.00 0.00 0.00 0.00
Gigaspora margarita 0.24 0.00 3.37 0.74 0.00 0.00
Gigaspora rosea 0.00 0.00 0.00 0.00 25.93 0.00
Glomus iranicum 0.00 0.00 0.00 0.00 0.00 0.44
Paraglomus occultum 0.00 0.00 0.00 17.69 19.07 7.08
Racocetra gregaria 0.00 0.00 0.00 0.00 0.19 1.77
Redeckera fulvum 0.00 0.00 0.00 0.00 0.00 8.85
Rhizophagus intraradices 0.00 9.35 0.00 0.00 0.00 0.00
Sclerocystis sinuosa 0.00 0.00 1.68 0.00 0.00 0.00
Scutellospora gilmorei 0.00 0.00 0.00 0.00 0.00 0.44
Scutellospora pellucida 0.00 0.00 0.00 2.70 0.00 0.00
Septoglomus constrictum 0.00 4.45 0.00 0.00 0.00 2.21

AM, arbuscular mycorrhizal.
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Fig. 4. Spores of Redeckera fulvum. A, Spores in water; B~E Spores in polyvinyl alcohol-lactic acid-glycerol; L1, L2, Spore wall;

SH, Subtending hyphae (scale bars = 50 pm).
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Fig. 5. Cluster analysis of spore communities of arbuscula mycorrhizal fungi collected from islands and coastal area.
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