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ABSTRACT: This study was conducted to investigate colonization of ectomycorrhizal fungi(ECM) in roots of Abies
koreana which is an endemic and endangered species in Korea. Roots of A. koreana were collected at Mt. Halla.
ECM root tips were classified using morphotyping and identified using sequences of internal transcribed spacer
(TS) region of the fungal rDNA. Total 8 species of ECM fungi were identified from roots of 11 seedlings of A.
koreana : Cenococum geophilum, Russula brevipes, 2 species of Russula, 2 species of Thelephora, Cortinarius camphorates and
2 species of Helotiales. These species were known to be typical ectomycorrhizal fungi found in coniferous mature

forests.
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Fig. 1. Morphological characteristics of ectomycorrhizal roots tip (arrow head) of Abies koreana from Mt. Halla. A. Cenococcum
geophylum, B. Tomentella sp. 1, C. Russula brevipes, D. Russula sp., E. Tomentella sp. 2, F. Helotiales 2, G. Cortinarius

camphoratus, H. Helotiales1 (bar = 1mm).
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Fig. 2. Cross-section of ectomycorrhizal roots of Abies koreana collected from Mt. Halla. A. Cenococcum geophylum, B. Tomentella
sp. 1, C. Russula brevipes, D. Russula sp., E. Tomentella sp. 2, F. Helotiales 2, G. Cortinarius camphoratus, H. Helotiales 1,
I. Cystidia of Russula brevipes (triangle) (bar =50, H : Hartig net, M : Mentel, C : Cystidia)
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Fig. 3. Phylogenetic tree of sequences obtained from ectomycorrhizal fungi colonizing Abies koreana collected from Mt. Halla.

Rhizopus oryzae was used as an outgroup.

Table 1. Identified taxa of ectomycorrhizal fungi on roots of Abies koreana seedlings collected from the Mt. Halla.

ECM Root tips Identified Fungal taxa

Closest BLAST sequences

Matches/similarity

1109013 Cenococcum geophilum
JJ09078 Russula brevipes
1109025 Tomentella sp.1
1109052 Cortinarius camphoratus
1J09052-2 Helotiales 1

1109024 Russula sp.

1109021 Tomentella sp. 2
1109071 Helotiales 2

Cenococcum geophilum AY818607

Uncultured ectomycorrhiza (Russulaceae) EU645647
Uncultured ectomycorrhiza (Thelephoraceae) FJ807969
Cortinarius camphoratus FJ717505

Mycorrhizal fungal sp. EU880593

Uncultured ectomycorrhiza (Russula) EU057106
Uncultured ectomycorrhizal fungus FM999509
Uncultured Helotiales FJ475664

280/312 (89%)
693/704 (98%)
166/180 (92%)
667/683 (97%)
167/188 (89%)
241/259 (93%)
236/277 (85%)
245/254 (96%)
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Table 2. Relative abundance and frequency of ectomycorrhizal
fungi in Abies koreana seedlings collected in Mt. Halla.

Fungal species Relative abundance (%) Frequency

Cenococcum geophilum 322 5
Russula brevipes 14.0 1
Tomentella sp.1 12.9 2
Cortinarius camphoratus 11.8 1
Helotiales 1 10.8 2
Russula sp. 7.5 1
Tomentella sp. 2 54 1
Helotiales 2 5.4 2
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