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Comparative Analysis of Endophytic Fungi Isolated from
Dominant Hydrophytes in Junam and Dongpan Wetland
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ABSTRACT : Hydrocharis dubia Backer and Salvinia natans All. were sampled from the Junam and Dongpan reservoirs,
representative freshwater wetlands of Korea. A total of 19 endophytic fungal strains were isolated from hydrophytes native to the
Junam wetlands and 5 strains were isolated from the Dongpan wetlands. Depending on phylogenetic analysis based on internal
transcribed spacer (ITS) region, strains from Junam belonged to 11 genera and from Dongpan belonged to 5 genera. Fusarium,
Phoma and Talaromyces were commonly distributed genera from two wetlands. The fungal diversity index showed clear
differences between each wetlands or each host hydrophyte. Above all, the highest diversity value was observed from Salvinia
natans All., which have been reported as promising biological resources as eutrophication controller in environmental ecology.
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DNA9] 552 DNeasy Plant Mini Kit (Qiagen, German-
town, MD, USA)E ©]-83}%3L, internal transcribed spa-
cer (ITS) FY99] T35 213 Zetolm= ITS1 ITS4E
A28 16]. 5% PCR product™ purification kit
(AccuPrep PCR & Gel Extraction Kit; Bioneer, Daejeon,
Korea)S AH8-310] AA3F 3 ABI 3730XL DNA analyzer
(Applied Biosystems, Carlsbad, CA, USA)Z ITS 94 ¢
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Table 1. Endophytic fungi isolated from hydrophytes in Junam and Dongpan wetlands

Fungal isolates NCBI blast search Similarity (%) Accession No.
6R1HDO1 Stagonosporopsis cucurbitacearum (KF841581) 100 KT037414
6R1HD02 Trichoderma koningiopsis (KP898753) 99 KT037415
6R1HDO03 Cladosporium uredinicola (KP216999 99 KT037416
6R1HD04 Pestalotiopsis telopeae (KM199296) 100 KT037417
6R1HDO05 Talaromyces amestolkiae (JX965214) 99 KT037418
6R1HD06 Cladosporium cladosporioides (KP689250) 100 KT037419
6R2SNO1 Cladosporium cladosporioides (KM877468) 100 KT037420
6R2SN02 Phoma fungicola (KC357253) 99 KT037421
6R2SN03 Cladosporium cladosporioides (KP689250) 100 KT037422
6R2SN04 Cladosporium uredinicola (KP216984 ) 100 KT037423
6R2SN05 Alternaria alternata (KP278177) 100 KT037424
6R2SN06 Phoma fungicola (KC357253) 100 KT037425
6R2SN07 Phaeosphaeriopsis sp. (JQ846053) 100 KT037426
6R2SN08 Cladosporium uredinicola (KR019741) 100 KT037427
6R2SN09 Paraconiothyrium brasiliense (JN198451) 100 KT037428
6R2SN10 Cladosporium cladosporioides (KM246242) 100 KT037429
6R2SN11 Epicoccum nigrum (KP900729) 100 KT037430
6R2SN12 Alternaria alternata (KP288493) 100 KT037431
6R2SN13 Fusarium verticillioides (KM434131) 100 KT037432
6R3HDO1 Fusarium verticillioides (KM434131) 100 KT037433
6R3HDO2 Phoma rhei (JF502446) 98 KT037434
6R3HDO03 Talaromyces cellulolyticus (KM458826) 100 KT037435
6R3HD04 Fusarium proliferatum (KM231816) 100 KT037436
6R3HDO05 Penicillium spinulosum (JF327828) 99 KT037437
6R4SNO01 Talaromyces aurantiacus (NR_103681) 98 KT037438
6R4SN02 Rhizomucor variabilis (JQ776538) 99 KT037439
6R4SN03 Fusarium verticillioides (KP881512 ) 100 KT037440
6R4SN04 Phoma sp. (KF852596) 98 KT037441
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Fig. 1. Genus level of endophytic fungi isolated from the hydrophytes in Junam and Dongpan wetlands. Occurrence of
endophytic fungi isolated from the hydrophytes in Junam and Dongpan wetlands. JHD, Hydrocharis dubia collected from Junam
wetlands; JSN, Salvinia natans collected from Junam wetlands; DHD, Hydrocharis dubia collected from Dongpan wetlands;
DSN, Salvinia natans collected from Dongpan wetlands.
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Table 2. Taxonomic distribution of endophytic fungi isolated Ao &A)7} o1 7VPAAl YANE F 2] Ao Aok

from Junam and Dongpan wetlands do|A] 710198 Aoz A2, 7+ 374 Z‘.%"ﬂ EAH 0.
Junam wetland Dongpan wetland Distribution genus 2 23l Axg Holth B2 B o] Avtog =
Fusarium Fusariun AR} SRASA] Agehs UER kel
Phoma Phoma Same genus vlslel WEsb =517] ofele & glont, WAl 134 7}
Fusarium Fusariun FH) FEHE 352 Ak 7} 1050 Aolsithe 2
Alternaria Penicillium ZFE JENIQTE o]Z 1|Fo] B ) 7o AEFo|gie
Cladosporium Rhizomucor A= 870 wet BelEs 757} a2 e,
Epicoccum olE B3 84 ATz @57t 1dUE WEEA
Paraconiothyrium Distinctive genss 2FE WEHEON ISR WAT RO RpEsisel 289
Pestalotiopsi Al Ak B0, BeAE v e 5] S0
Phaeosphaeriopsis A} o] tha 7] wjRel] FAAE Z W A 2835}
Stagonosporopsi £ uRR Bade] 4 Fritt therka ¥ 4 98
Trichoderma Aole. $A4Ee] e Tk gkort Aol

11 genera 5 genera =290 Pejob 542 75 0 Hglon, A

A) Cladosporium sp. 6R2SN04 KT037423
Cladosporium sp. 6R25N08 KT037427
Cladosporium sp. 6R25N03 KT037422
Cladosporium sp. 6R1HD06 KT037419

100|| Cradosporium sp. 6R1HDO3 KT037416
Cladosporium sp. BR25SN10 KT037429
Cladosporium sp. 6R25N01 KT037420

Pestalotiopsis sp. 6R1HD04 KT037417
99 Fusarium sp. 6R2SN13 KT037432

Talaromyces sp. 6R1HDOS KT037418
Paraconiothyrium sp. 6R2SN09 KT037428

100| Alternaria sp. 6R2SN05 KT037424
29 71 Alternaria sp. 6R2SN12 KT037431
FPhaeosphaeriopsis sp. 6R2SN07 KT037426

Epicoccumsp. 6R2SN11 KT037430
Stagonosporopsis sp. 6R1HD01 KT037414
Fhoma sp. 6R2SN02 KT037421
93| phoma sp. BR2SNO6 KT037425
Kiuyveromyces lactis CBS 6171 AY628330

72

99

B) 1go— Talaromyces sp. 6RA4SN01 KT037438

93 Talaromyces sp. BR3HD03 KT037435

g3 Penicillium sp. 6BR3HD05 KT037437
Fusarium sp. 6R4SN03 KT037440
88 100 Fusarium sp. 6BR3HD01 KT037433
100" Fusarium sp. 6R3HD04 KT037436

Phoma sp. 6R4SN04 KT037441
100" Phoma sp. 6R3HD02 KT037434

Kluyveromyces lactis CBS 6171 AY628330

Rhizomucor sp. 6R4SN02 KT037439

Fig. 2. Phylogenetic analysis of endophytic fungi isolated from the hydrophytes in Junam and Dongpan wetlands. This
phylogenetic tree was constructed by using the neighbor-joining method (1,000 bootstrap replications). Bootstrap values (70%)
are indicated at relevant nodes. Dendrogram of endophytic fungi isolated from the hydrophytes in (A) Junam wetland and (B)
Dongpan wetlands (scale bar = 0.05).
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Table 3. Diversity index of endophytic fungi isolated from the hydrophytes in wetlands

Genus JHD JSN DHD DSN
Alternaria 2

Cladosporium 2 5

Epicoccum 1

Fusarium 1 2 1
Paraconiothyrium 1

Penicillium 1

Pestalotiopsis 1

Phaeosphaeriopsis 1

Phoma 2 1 1
Rhizomucor 1
Stagonosporopsis 1

Talaromyces 1 1 1
Trichoderma 1

No. of species 6 13 5 4
No. of genus 5 7 4 4
Margalef's richness (D,,) 2.232 2.339 1.864 2.164
Mebhinick’s index (D,,,) 2.041 1.941 1.789 2.000

JHD, Hydrocharis dubia collected from Junam wetlands; JSN, Salvinia natans collected from Junam wetlands; DHD, Hydrocharis dubia
collected from Dongpan wetlands; DSN, Salvinia natans collected from Dongpan wetlands.
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