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ABSTRACT

In this study, endophytic fungi were isolated from the surface-sterilized roots of Calanthe
discolor and Cephalanthera longibracteata collected from the Chungnam, Jeju, Kyungnam
and Chungbuk provinces in Korea. The morphological characteristics of the obtained isolates
were examined and their sequences of the internal transcribed spacer (ITS) rDNA region
were analyzed using the ITS1F and ITS4 primers for species identification. Leptodontidium

orchidcola showed the highest species abundance and frequency among the isolated
'.) endophytic fungi. Additionally, the community analysis revealed a high specificity between
%f;)%calggr the host plants and the endophytic fungal species.
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Table 1. Relative abundances and relative frequency for endophytic fungi isolated from roots of

Calanthe discolor

Endophytic fungi Accession no. Anmye}(jj-lzgve abundal;:; o ﬁeqliiaj;f% »
Camposporium cambrense KY853428.1 0.05+0.10 0.10£0.12 38
Castanediella couratarii KX960789.1 0.04+0.07 13
Cryptosporiopsis ericae AY442322.1 0.10£0.07 38
Cylindrocarpon pauciseptatum JF735305.1 025+0.12 50
Dendryphion nanum GU934517.1 0.03+£0.06 13
Fusarium oxysporum LT746253.1 0.08+0.10 25
Fusarium proliferatum KU847857.1 0.02+0.05 0.03+£0.06 13
Fusarium solani KR350652.1 0.05£0.10 0.05+0.10 25
Glomerella septospora AB738849.1 0.08+£0.10 25
Hypoxylon fragiforme KX611646.1 0.03+0.05 13
Hypoxylon rubiginosum DQ223758.1 0.04+0.07 13
Ilyonectria cyclaminicola MF440369.1 0.05+0.10 0.04+0.05 25
Ilyonectria robusta JF735266.1 0.04+0.07 13
Leptodontidium orchidicola GQ302678.1 0.07+0.10 0.05+0.10 38
Nemania serpens KM215616.1 0.02+0.04 13
Nemania sp. LC062622.1 0.02+0.05 13
Nodulisporium sp. GQ906963.1 0.03 +0.06 13
Penicillium canescens KX359603.1 0.04+0.07 13
Penicillium sclerotiorum KU847877.1 0.04+0.07 13
Phanerochaete concrescens KP994380.1 0.04+0.08 13
Phialocephala fortinii KX440140.1 0.02+0.05 13
Plectosphacrella cucumerina KM357306.1 0.02+0.05 13
Podospora sp. EF495232.1 0.03+£0.05 13
Psathyrella sp. KR155054.1 0.03 +0.06 13
Rhexodenticulaacaciae KY173442.1 0.02+0.05 13
Setophoma terrestris KY561336.1 0.05+0.09 13
Setophoma vernoniae KJ869141.1 0.02+0.04 13
Talaromyces subinflatus NR _137080.1 0.04+0.07 13
Thanatephorus sp. KJ495966.1 0.08+£0.17 13
Trichoderma gamsii KM491887.1 0.04 +0.08 0.03+0.06 25
Trichoderma harzianum KT351797.1 0.05+0.09 13
Trichoderma spirale NR 077177.1 0.04+£0.07 13
Trichoderma tomentosum AY605737.1 0.04+0.08 13
Tulasnella sp. AY373306.1 0.05+0.10 0.03+£0.06 25
Species richness 6.50+1.91 6.50+1.73

Shannon’s index (H') 1.82+0.28 1.78+0.32

Species evenness 0.99+0.02 0.97+0.03

*Relative abundance indicates the percent ratio of the isolate numbers for each fungal species to the total numbers
of isolates in each study site.

"Relative frequency indicates the percent percentages of samples from which each fungal species was isolated to
the total number of samples.
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Fig. 1. Neighbor-joining phylogenetic tree of orchid endophytic fungi isolated from Calanthe discolor
roots. Exidia uvapsassa was used as an outgroup.
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Table 2. Relative abundances and relative frequency for endophytic fungi isolated from roots of

Cephalanthera longibracteata
Endophytic fungi Accession no. Relative abundance e b
Mt. Gayasan Mt. Jonyeongsan  Frequency (%)
Absidia glauca EU484257.1 0.02+0.04 13
Bionectria ochroleuca EU326186.1 0.02+0.04 13
Coniochaeta cymbiformispora LC146726.1 0.03+£0.06 13
Chaetosphaeria sp. HQ630994.1 0.02+0.04 13
Cryptosporiopsis ericae GU934585.1 0.20+£0.21 38
Diaporthe eres FJ478132.1 0.02+£0.04 13
Fusarium oxysporum KU931553.1 0.02+£0.04 13
Fusarium solani KJ562369.1 0.04+0.08 0.15+0.18 38
Ilyonectria cyclaminicola NR 121495.1 0.20+0.10 0.14+0.12 88
Leptodontidium orchidicola GU479910.1 0.02+0.04 0.07+0.09 38
Nemania serpens KP050687.1 0.03+0.06 13
Oidiodendron maius HQO608115.1 0.05+0.10 13
Paecilomyces sp. GU453921.1 0.04+0.08 25
Penicillium chermesinum KJ767051.1 0.04+0.07 13
Penicillium janthinellum KM268710.1 0.04+0.07 13
Penicillium nodositatum KU986773.1 0.02+0.04 13
Phialocephala fortinii EU888627.1 0.02+0.04 0.06+0.07 38
Pochonia rubescens AB709859.1 0.02+0.04 13
Pochonia suchlasporia FJ439582.1 0.02+0.04 13
Tolypocladium album KU516596.1 0.02+0.04 0.04+0.07 25
Trichoderma hamatum KF856960.1 0.04+0.08 0.06+0.07 38
Trichoderma ovalisporum KY225651.1 0.04 +0.08 25
Trichoderma spirale NR 077177.1 0.06 +0.04 38
Umbelopsis dimorpha LC206602.1 0.10+0.08 0.10+0.08 75
Umbelopsis ramanniana HQ608138.1 0.08+0.07 38
Umbelopsis versiformis KR085966.1 0.16+0.18 38
Species richness 85+0.58 5.75+1.26
Shannon’s index (H') 236+0.15 1.984+0.30
Species evenness 0.94+0.03 0.95+£0.01

“Relative abundance indicates the percent ratio of the isolate numbers for each fungal species to the total numbers
of isolates in each study site.
"Relative frequency indicates the percent percentages of samples from which each fungal species was isolated to
the total number of samples.

The Korean Journal of Mycology Vol.46, No. 4, 2018 432



Diversity of Endophytic Fungi Associated with Roots of Calanthe discolor and Cephalanthera longibracteata in Korea

80

99 Trichoderma hamatum (KF856960)
95|- 17P39

Trichoderma ovalisporum (KY225651)
00~ 17P190

Trichoderma spirale (NR 077177)
100t 17P047

Bionectria ochroleuca (EU326186)
100~ 17P081
100 Tolypocladium album (KU516596)
17P438
100- Paecilomyces sp. (GU453921)
17P119
Pochonia rubescens (AB709859)
17P022
100| Pochonia suchlasporia (FJ439582)
781 17P003
100r Fusarium solani (KJ562369)
17P010
100r Fusarium oxysporum (KU931553)
17P032
llyonectria cyclaminicola (NR 121495)
72 100~ 17P018

100]

54

76

91

7

— Nemania serpens (KP050687)
100—— 17P366

100r Coniochaeta cymbiformispora (LC146726)
% Li7paze

o8| Chaetosphaeria sp. (HQ630994)
100— 17P159
Diaporthe eres (FJ478132)
100- 17P017
100 Penicillium chermesinum (KJ767051)
77 17P437
100 Penicillium janthinellum (KM268710)
100- 17P380
Penicillium nodositatum (KU986773)
100~ 17P140
L] 100~ Cryptosporiopsis ericae (GU934585)
39 100 17P375
Oidiodendron maius (HQ608115)
100[ 17P385
95 100 Leptodontidium orchidicola (GU479910)
17P325
71] Phialocephala fortinii (EU888627)
100~ 17P325

190 Absidia glauca (EU484257)
L 17P181
oo- Umbelopsis ramanniana (HQ608138)

]
100 L17F>122

43 Umbelopsis dimorpha (LC206602)
17P143
100 1 Umbelopsis versiformis (KR085966)
98! 17P156

Exidia uvapsassa (DQ241776)

100

0.10

Fig. 2. Neighbor-joining phylogenetic tree of orchid endophytic fungi isolated from Cephalanthera
longibracteata roots. Exidia uvapsassa was used as an outgroup.
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