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Endophytic fungi were isolated from the roots of plants growing naturally on the island of Dokdo.
Plant samples, such as Miscanthus sinensis, Achyranthus japonica and Echinochloa crusgali were isolated
from Dongdo, and those such as Honkenya peploides and Artemsia koidzunii were isolated from Seodo.
Twenty one strains of endophytic fungi were isolated from these plants. To identify the strains, PCR
(polymerase chain reaction) amplification of the partial ITS (Internal Transcribed Spacer) regions was
done with universal primers ITS-1 and ITS-4 to determine the nucleotide sequence of the ITS regions.
Of the strains isolated from Miscanthus sinensis, 75% were Penicillium sp. and 25% were Aspergillus sp.
Fifty five percent of strains isolated from Achyranthus japonica were Penicillium sp., 30% were
Aspergillus sp. and 15% were Zygorhynchus sp. Strains isolated from Echinochloa crusgali were
Penicillium sp. (50%), Aspergillus sp. (12%), Giberella sp. (13%), Talaromyces sp. (9%) and Umbelgpsis sp.
(8%). Of the strains isolated from Honkenya peploides, 76% were Penicillium sp. and 24% were
Pestalotiopsis sp. Strains isolated from Arfemisia koidzumii were Penicillium sp. (81%) and Mucor sp.
(19%). As a result of bioassay, Ec-3-1 strain isolated from Echinochloa crusgalli showed plant
growth-promotion activity. Of all the endophytic fungi isolated, Penicilfium sp. was the most abun-
dantly distributed fungal strain in all plants used in this study.

Key words :
M 2

S5 SAHEY a9l il dRe 5EA 5%
Al YA 131°52 707 ", N 37°14 " 12 )3t Q& %
A sttt Fot Wi 7} iy Sl F5 P45t e
B AR 1279 7125 Yt 3 H7F 0= o] o
m, F4AF A o] RS ARt Y gt uige] ek
o7 AEo] AAs7|de dxdett FExe AA =9
MNEZ FEEI, 89719 2& F& HEZ o] FolA glor,
40° ol ot} B FAMH L 654%E o] Fal lo] FAAM}
22 Adeth23]. 11 59 B gatstEo] 93|
FAEAoH, vig Axsta GETF] oW FUAGFE
3 Bz AP F=3t14,16]. 281 e Y5
Aol o, & tEd 7|F 2 Qs dtEge o
2 55 A8 2 AETES 4% T 55 1
g AR A B AEA EA ol whet TESA RS o o3 X
A7 EE AAH BHL Aok 2 A= g
A= 195297+ 510 1[24,12-17], 48F9] 4=o] A
Astal e Aoz dEFTtH24,10-13,15].

*Corresponding author
Tel : +82-53-950-5379, Fax : +82-53-955-5379
E-mail : kimjg@knu.ac kr

Dokdo islands, endophytic fungi, diversity, rDNA-ITS, plant growth-promotion

WA T°ﬂt A E0] Aol ok A A
GA (gibberellin), ABA (abscisic acid) %% Aele d571 &
tﬂ-ﬂ Ho= OLE%X% 0101:1:1 o]E o]
A= 57t o}ﬂ ATH1,59] 2} =
98 LU0 U B0 A NN e 9 e

B A e TR0 Msta = F Al (Miscanthus si-
nenszs)g} S 58 (Achyranthes  japonica) 1¥]1  ET
(Echinochioa crusgall), M=o A 213ka Q)= A E E(Honkenya

peploided) B &2 (Artemisia koidzumii)®) H-elo A 3 2
e BA e WARES FRlsy] st olg AE

) qp@roﬂ/q {ﬁeg 223}, tDNA- ITS 010”‘3 °]-8-3

4 0}71 140}0:1 bloassay Bo}%l ]% —Zr?% ok ol
tiste] ZAFSEATH5-9,14].
ME 2
HAEAEE FE(dongdo)oll A FHAA e} HFE 9 EIE



Table 1. Location of the five plants in Dokdo islands
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Plant names Geographic coordinates Local

Miscanthus sinensis E131°51" 52" / N37°14" 30" Dongdo

Achyranthes japonica E131°51" 53" / N37° 14" 37" Dongdo

Echinochloa crusgalli E131°51° 53" / N 37° 14" 38" Dongdo

Honkenya peploides E131°51" 34" / N37°14" 40" Seodo

Artemisia koidzumii E131°51" 35" / N37°14" 39" Seodo
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Table 2. Identification of endophytic fungi in this study

SamPling Host plant & local  Collection No. Closest relative based on partial sequence . Ma)f. Accession
location homology identity No.

Ms-1-2 Penicillium minioluteum E3(GU566240) 9%  JF327810
Miscanthus sinensis Ms-1-3 Penicillium sp. UCD1Syrah(HM849046) 99%  JF327811
Ms-2-5 Penicillium glabrum(HM776431) 9B%  JF327812
Ms-2-7 Aspergillus niger(GU295947) 100%  JF327813
Aj-1-2 Aspergillus tubingensis(HQ315841) 99%  JF327814
Lo Aj-2-5 Zygarhynchus moelleri Cr27(FJ590616 9%  JF327815
Achyranthes japonica A;-2-5-2 P?L]ia]]):un virgatum THB F( 536(HM2161858) 99%  JF327816
Dongdo Aj-3-1-1 Penicillium canescens QLF83(FJ025212) 100%  JF327817
Ec-2-3 Penicillium sp. M73(GU446637) 9%  JF327818
Ec-3-1 Aspergillus phoenicis HQ315842) 100%  JF327819
Ec-3-2 Gibberella moniliformis HM776426) 99%  JF327820
Echinochloa crusgalli  Ec-3-4-3 Talaromyces flavus(EF123253) 99%  JF327821
P. Beauv. Ec-4-1 Penicillium citrinum B-57(EU664460) 99%  JF327822
Ec-5-1 Penicillium simplicissimum LP33(HQ655814) 98%  JF327823
Ec-6-2 Umbelgpsis isabellina ODHO4(EU816388) 97%  JF327824
Ec-6-2-2 Penicillium urticae JZ-56(HQ637345) 99%  JF327825
Hp-5-2 Pestalotiopsis clavispora hz-067(F]517545) 99%  JF327826
Honkenya peploides Hp-5-3 Penicillium variabile FRR 1290(AY373936) 9%  JF327827
Seodo Hp-5-3-1 Penicillium spinulosun(DQ888735) 9%  JF327828
Artemisia koidzumii Ak-1-3 Penicillium sp. M73(GU446637) 100%  JF327829
Nakai Ak-2-1 Mucor fragilis Grs14(F]904925) 99%  JF327830

Table 3. Occurrence of endophytic fungi in the root of native plants in Dokdo island (unit: %)

Plant samples

Endophytic fungi  Miscanthus sinensis Achyranthes japonica Echinochloa crusgalli

Honkenya peploides  Artemisia koidzunui

Penicillium sp. 75% 55%
Aspergillus sp. 25% 30%
Zygorhynchus sp. - 15%
Gibberella sp. - -
Talaromycessp. - -
Umbelopsis sp. - -
Pestalotiopsis sp. - -
Mucor sp. - -
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9% - -
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Fig. 1. Phylogenetic analysis of endophytic fungi using

Plantlength (an)

rDNA-ITS sequences.

Chytridium lagenaria was used as outgroup for rooting
the tree. Neighbour joining tree (1000 bootstrap repli-
cations) was constructed using 22 taxa (21 reference se-
quences and 1 clone). Phylogenetic analysis showed
that all isolated fungal strains belong to the phylum
Ascomycota or subphylum Mucoromycotina.

Bioassay
25
20 i i
I I
o g TFrrirfor Ppzfialsls
- £
10
= Shoot length
59 I I l [ I Plant length
[ =
E¥EoT3379939223333839493179
o ) TTITZL LN e
5§§2§§ Ezmmmﬁmmmﬁmmﬁ_
]

Fungal strains

Fig. 2. Effect of fungal culture filtrates on waito-c seedlings after
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7 days of incubation.

The fungal strains were cultured for 7 days in Czapek’s
liquid medium at 25C, 180 rpm. The 10 ul of lyophilized
fungal culture filtrate was treated on the waito-c
seedlings. Each sample was assayed in triplicate. Whole
plant lengths and shoot lengths were measured after 7
days of treatment.
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