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Five coastal plant species, Artemisia fukudo Aster sphathulifolius, Plantago camtschatica, Sedum oryzifolium,
and Sefaria viridis, were collected from the coastal region of Ulleung Island (Ulleung-Do, South Korea).
Thirty-six endophytic fungi were isolated from the roots of these plants, and all were identified by
using PCR with the following specifications: internal transcribed spacer 1 (ITS1), 5.85 rRNA, and ITS2
regions. Phylogenetic analysis indicated that all fungal strains belong to the phylum Ascomycota and
comprise four orders (Capnodiales, Eurotiales, Hypocreales, and Pleosporales). Among all the identi-
fied species, the Eurotiales species were more abundant than species in the other orders. Nine differ-
ent genera (Alfernaria, Aspergillus, Cladosporium, Exserohilumy, Fusarium, Neosartorya, Penicillium, Phoma,
and Pyrencchaeta) in the four orders were confirmed. Pendcillium and Aspergillus species were the most
dominant species among the endophytic fungi isolated from the coastal plants. Shannon’s diversity
index (/) ranged from 0.684 to 1.609, and the endophytic fungi in 5. aryzifolium was more diverse
compared to the endophytic fungi in the other plants.
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Table 1. Details of coastal plants collected in the study

Scientific name of plant samples  Plant code  Habitat
Artemisia fukudo Makino Af Coast
Aster sphathulifolius Maxim. As Coast
Plantago camtschatica Cham. Pc Coast
Sedum oryzifolium Makino So Coast
Setaria viridis Makino Sv Coast
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Table 2. The identification of endophytic fungi isolated in this study

Fungal isolates Closest relative based on sequence homology Similarity (%) GenBANK No.
U-Af-1-2 Penicillium pinophilum KUC1758 (HM469418) 100 ]X220233
U-Af-1-3 Pyrenochaeta sp. OUCMBI101086 (HQ914829) 100 JX220234
U-Af-1-4-2 Penicillium glabrum 4AC2K (GU372904) 100 JX220235
U-Af-1-5 Nevsartorya aureola NRRL 20643 (EF669945) 100 JX220236
U-Af-1-7 Penicillium glabrum KUC1553 (HM469402) 100 JX220237
U-Af-1-7-1 Penicillium spinulosum 8/4 (HQ680956) 9 ]X220238
U-Af-1-8 Penicillium thomii song-40 (EU910586) 99 7X220239
U-Af-1-9 Aspergillus iizukae NRRL 35046 (EF669596) 100 JX220240
U-Af-1-10 Penicillium meleagrinum KUC1678 (HM469412) 100 ]X220241
U-Af-1-11 Penicillium citrinum KUC3084 (HM469428) 100 ]X220242
U-Af-1-11-1 Penicillium purpurogenum 119 (DQ681328) 97 JX220243
U-Af-1-11-2 Penicillium sp. 2 JJK-2011 (HM469401) 97 JX220244
U-As-1-3 Fusarium oxysporum BWH-F (JQ301897) 100 JX220245
U-As-1-5 Penicillium sclerotiorum NRRL 2074 (AF033404) 98 JX220246
U-As-1-7 Penicillium canescens NRRL 910 (AF033493) 100 ]X220247
U-As-1-8 Aspergillus niger 91718 (JN565296) 100 JX220248
U-As-2-4 Fusarium sp. AJH20 (EU605879) 100 JX220249
U-Pc-1-4 Penicillium ochrochloron KUC1348-1 (HM469394) 9 ]X220250
U-Pc-1-5 Penicillium viticola (AB606414) 100 ]X220251
U-Pc-2-1 (adbsporium cladosporioides (FR837924) 100 JX220252
U-Pc-2-3 Penicillium oxalicum NRRL 35183 (DQ123663) 100 JX220253
U-Pc-2-4 Aspergillus tubingensis Uf125-1 (JQ693399) 100 JX220254
U-So-1-1 Fusarium sp. WF157 (HQ130713) 100 JX220255
U-S0-1-3 Nevsartorya aureola NRRL 20643 (EF669945) 100 ]X220256
U-50-2-1 Phoma herbarum M16 (EU082106) 99 JX220257
U-S0-2-6 Aspergillus niger MUMO05.13 (JF838357) 100 JX220258
U-50-3-1 Penicillium thomii (FR670339) 100 ]X220259
U-Sv-1-1 Penicillium oxalicum KUC1674 (HM469410) 100 JX220260
U-Sv-1-2 Penicillium thomii (FR670338) 100 JX220261
U-Sv-1-4 Penicillium pinophilum (AB606412) 100 1X220262
U-5v-1-5 Penicillium pinophilum NRRL 58691 (GQ337428) 9 JX220263
U-5v-2-2 Penicillium thomii FRR 2077 (AY373934) 100 ]X220264
U-Sv-2-2-1 Penicillium pinophilum KUC1758 (HM469418) 100 JX220265
U-Sv-2-4 Alternaria mali B8 (JF802106) 100 JX220266
U-5v-2-5 Exserohilum rostratum 13 (JN179081) 100 1X220267
U-5v-3-1 Penicillium funiculosum NRRL 35431 (GU183120) 100 ]X220268

Table 3. Endophytic fungi isolated from the five coastal plants were 36 fungal strains. Coastal plants data present scientific
name, plant code, taxon of fungal strain, and fungal isolates, respectively.

Scientific name of plant samples Plant code Taxon of fungal strains Fungal isolates
Artemisia fukudo Makino Af 4 genera 10 species 12
Aster sphathulifolius Maxim. As 3 genera 5 species 5
Plantago camtschatica Cham. Pc 3 genera 5 species 5
Sedum oryzifolium Makino So 5 genera 5 species 5

9

Setaria viridis Makino

Sv

3 genera 6 species
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Fig. 1. The graph showed that all isolated endophytic fungi belong to the order and genus level (%). Classification of endophytic
fungi isolated from the root of coastal plants naturally growing in Ulleung island. 36 fungal strains belonging to 9 genera
were identified from coastal plants in Ulleung island. (A) Fungal taxonomic (Order), (B) Fungal taxonomic (Genus)
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Fig. 2. Phylogenetic analysis of endophytic fungi isolated from Ulleung island. The neighbour joining tree was constructed
using 36 taxa. Phylogenetic analysis showed that all fungal strains belong to orders and family.

9o A5z 990 B Sool A FelE JARFRY  $BE A4 AAAE fd WANEFRE Alermaniad,
gpgel e Az wa FRE Aoz 4zEt, Exsarohilunt, Neosarteryars, Phomes, Prrencdluete?s®) 357}

2T RelE $5E AUAE fo WARTRY S5 e BEALS AAee ek, A Sl A
A4, Sl A Aol NS AAABEE Reld  AFRE Gy, Cuetaniunts, Ciletotrichun,
WAAEF} MR e W42, F A BF AGEF  Gypraaecusss, Dichmellas, Eypeniciliant, Paraceniothyriuns,

Penicilliumés '3 Aspergillus®:©] 25 2FA8kaL I3l Ngropaés 59 750 28 He A< 49 ¢ 5 e



Journal of Life Science 2012, Vol.22. No. 10 1389

Table 4. Diversity index of endophytic fungal strains isolated from the roots of coastal plants collected in Ulleung island.

Fungal taxonomic Af As Pc So Sv
Alternaria 1
Aspergillus 1 1 1 1

Cladbsporium 1

Exserohilum 1
Fusarium 2 1

Necsartorya 1 1

Penicillium 9 2 3 1 7
Phoma 1

Pyrenochaeta 1

Total 12 5 5 5 9
Diversity Index (/) 0.837 1.055 0.950 1.609 0.684

The Shannon’s diversity index (/) on genus level of endophytic

collected in Ulleung island were analyzed.
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