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Native halophytes, such as Suaedh maritima, Limonium fefragonum, S. japonica, Zoysia sinica, and
Phragmites australis were collected from the Muan salt marsh. Ninety endophytic fungi were isolated
from the roots of the collected halophytes. Molecular insights inferred by internal transcribed spacer
containing ITS1, 5.8s, and the ITS2 region showed that all the fungal strains belong to ten orders, i.e.,

Capnodiales

(444%), Cystofilobasidiales (1.11%),

Dothideales (3.33%), Eurotiales (53.33%),

Glomerellales (3.33%), Hypocreales (8.89%), Mucorales (1.11%), Pleosporales (15.56%), Sordariales
(1.11%), and Trichosphaeriales (1.11%). The rest (6.67%) of all fungal isolates were not identified.
Ninety fungal strains were confirmed at the genus level, containing Acremonium, Alternaria, Aspergillus,
Aureobasidium,  Cephalosporium,  Chaetomium,  Cladosporium, — Colletotrichum,  Cryptococcus,  Didymella,
Dothideomycete Emericellopsis, Epicoccum, Eupenicillium, Fusarium, Gibberella, Gongronella, Macraphoma,
Microsphaeropsis, Nigrospora, Paecilomyces, Paraconiothyrium, Penicillium, Phaeomyces, Phoma, Fleosporales,
Purpureocillium, and Talaromyces. Of all the endophytic fungi identified from the various halophytes,
Aspergillus and Penicillium of Eurotiales had the highest abundance.
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Table 1. Geographic coordinates of the native plants in Muan salt marsh

Scientific name” Plant code Site of collection” Habitat®

Suaech maritima SM N 35°04'55.41" / E 126°23'26.09" Halophytic
Plantago camtschatica LT N 35°04'56.44" / E 126°23'23.39" Halophytic
Suaedh japonica S N 35°05'48.23" / E 126°20'05.31" Halophytic
Suaech maritima SMI N 35°0547.9¢" / E 126°20°03.99" Halophytic
Plantago camtschatica LTI N 35°0547.87" / E 126°20'03.33" Halophytic
Suaeda japonica SJ1 N 35°07'23.71" / E 126°20'24.10" Halophytic
Suaeda maritima SMII N 35°07'24.56" / E 126°20'21.41" Halophytic
Zoysia sinica Z5 N 35°07'24.60" / E 126°20'21.41" Halophytic
Phragmites australis PA N 35°07'24.91" / E 126°20'21.43" Halophytic

“Scientific name of native plants in salt marsh
*Geographic coordinates of native plants in salt marsh
‘The habitat of native plants in salt marsh
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Table 2. The identification of endophytic fungi isolated in this study

DothidealesZ 2]

Plant code Fungal isolates Closest relative based on sequence homology Similarity (%) Accession No.
1-M-1-2-1 Aspergillus niger (IN561274) 100 JX040971
1-M-1-4-1 Gibberella zeae (HQ333204) 100 JX040972
1-M-2-10-1 Aspergillus sp. L£357 (HQ000002) 9 JX040973
1-M-2-6-1 Penicillium minioluteum E3 (GU566240) 9 JX040974

SM 1-M-2-6-3 Penicillium ochrochioron PO1 (JF303855) 99 JX040975
1-M-2-8-1 Acremonium implicatum OUCMBI (HQ914932) 9 JX040976
1-M-2-9-2 Phoma betae 17 (EU594572) 9 JX040977
1-M-3-3-1 Cladosporium cladosporioides (JQ619815) 100 JX040978
1-M-3-4-1 Cryptococcus aureus G7a (DQ640764) 9 JX040979
2-M-1-1-1 Penicillium sp. CCF3828 (FJ430753) 9 JX040980
2-M-1-2-1 Penicillium citrinum SCSAAF0015 (JQ647899) 99 7X040981
2-M-1-3-2 Aspergillus niger (JN561274) 100 7X040982
2-M-1-8-1 Penicillium purpurogenum 119 (DQ681328) 97 JX040983

LT 2-M-1-9-1 Alternaria brassicae (JN108903) 9 JX040984
2-M-1-9-2 Aspergillus niger CICC 2487 (HQ170509) 100 JX040985
2-M-2-5-1 Paraconiothyrium brasiliense (JF439492) 9 JX040986
2-M-2-9-1 Talarompyces helicus NRRL 2106 (AF033396) 9 JX040987
2-M-3-4-1 (ladosporium cladosporioides (JQ619815) 100 JX040988
3-M-1-3-1 Aureobasidium pullulans (GQ911532) 100 JX040989
3-M-1-6-1 Penicillium sp. TR052 (HQ608086) 99 JX040990
3-M-2-1-1 Nigraspora sp. Z]-2008018 (JF694936) 100 JX040991

SJ 3-M-2-4-1 Penicillium brasifianum (AB455514) 99 JX040992
3-M-2-10-1 Aspergillus terreus (JN634877) 99 JX040993
3-M-3-3-5 Aureobasidium sp. TMS-2011 (HQ631013) 9 JX040994
3-M-3-5-1 Aspergillus calidoustus (FR733862) 99 JX040995
4-M-1-2-2 Macrophoma sp. TXc4-6 (HQ262514) 9 JX040996
4-M-1-4-1 Macrophoma sp. NBCHE-6 (JQ234977) 9 JX040997

SMI 4-M-2-2-2 Epicoccum sorghi' (JN198478) 9 JX040998
4-M-2-2-3 Penicillium pinopfifum CB42 (1Q228239) 99 JX040999
4-M-3-2-1 Dothideomycetes sp. 11376 (GQ153260) 100 JX041000
6-M-1-4-1 Colletotrichum gloeosporioides (JQ417213) 100 JX041001
6-M-1-4-2 Colletotrichum gloeosporioides (JF923828) 100 JX041002
6-M-1-7-1 Aspergillus niger (JN561274) 100 JX041003
6-M-1-8-1 Penicillium sp. MS-2011-F37 (HE608803) 99 JX041004
6-M-1-8-2 Penicillium urticae Z-56 (HQ637345) 9 JX041005

LTI 6-M-1-10-1 (adosporium cladosporioides (JN084017) 100 JX041006
6-M-2-5-3 Aspergillus terreus ATCC 12238 (JQ070071) 9 JX041007
6-M-2-9-1 Aspergillus clavatus ATCC 1007 (HQ026749) 99 JX041008
6-M-2-9-2 Penicillium oxalicum SCSAAF0017 (JQ647900) 100 JX041009
6-M-2-9-3 Aspergillus tubingensis Uf125-1 (JQ693399) 100 JX041010
6-M-3-1-1 Penicillium sp. 4 JJK-2011 (HM469422) 9 JX041011
6-M-3-3-1 Penicillium sp. LF41 (GU951765) 100 JX041012




Table 2. Continued.
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Plant code Fungal isolates Closest relative based on sequence homology Similarity (%) Accession No.

571 7-M-2-8-1 Aspergillus flavas NIOCC 107 (JQ269826) 100 JX041013
7-M-2-10-1 Penicillium pinophilum (AB606412) 100 JX041014

8-M-1-4-1 Aspergillus niger P1AL1b (JN672584) 9 JX041015

8-M-1-9-1 Penicillium janthinellum (JF311912) 9 JX041016

8-M-1-9-2 Aspergillus flavus TFR-7 (JQ675308) 100 JX041017

8-M-2-2-2 Eupenicillium javanicum (U18358) 100 JX041018

8-M-2-3-2 Plecsporales sp. UM98 (JQ619818) 9 JX041019

8-M-2-3-3 Cladbsporium sp. zzz409 (HQ696079) 100 JX041020

8-M-2-3-4 Penicillium janthinellum (AJ608945) 9 JX041021

8-M-2-4-1 Aspergillus niger (JN561274) 9 JX041022

SMIL 8-M-2-4-2 Penicillium sp. OY18307 (FJ571475) 9 7X041023
8-M-2-5-1 Phoma betae 17 (EU594572) 99 JX041024

8-M-2-6-1 Penicillium sp. MS-2011-F44 (HE608809) 99 JX041025

8-M-2-7-1 Purpureocillium lilacinum (F]765021) 9 JX041026

8-M-2-8-2 Penicillium herquel CBS 336.48 (JN626101) 100 JX041027

8-M-2-9-1 Didymella sp. DB 20102009 (GU128503) 9 JX041028

8-M-3-2-1 Plecsporales sp. DoF24 (JQ388269) % JX041029

8-M-3-3-1 Phoma herbarum (AY864822) 95 JX041030

8-M-3-4-1 Microsphaeropsis arundinis (JN851034) 100 JX041031

8-M-3-5-1 Penicillium sp. H20 (GU566283) 100 JX041032

9-M-1-5-2 Paecilomyces lilacinus MY683 (GU980015) 100 JX041033

9-M-1-6-1 Aspergillus niger TFR-4 (JQ675305) 100 JX041034

9-M-2-2-3 Phaeomyces kuwaitiensis (A]716159) 94 JX041035

9-M-2-3-1 Pleosporales sp. 1011 (HQ649770) 94 JX041036

75 9-M-2-8-1 Pleosporales sp. DoF24 (]Q388269) 9% JX041037
9-M-2-8-4-1 Purpureocillium lilacinum (FJ765021) 9 JX041038

9-M-2-8-4-2 Aspergillus tubingensis YMCHA 69 (JF436887) 9 JX041039

9-M-2-9-2 Purpureocillium lilacinum PAK-1 (FJ765021) 100 JX041040

9-M-2-10-2 Cephalosporium curtipes (JN089761) 100 JX041041

9-M-3-5-1 Microsphaeropsis arundinis (JN851034) 100 JX041042

10-B-2-7-1 Aspergillus iizukae (FR733809) 100 JX041043

10-M-1-1-1 Penicillium brasilianum KUC1433 (HM469396) 100 JX041044

10-M-1-1-2 Penicillium menonorum NRRL:50410 (HQ646591) 100 JX041045

10-M-1-6-2 Emericellopsis humicola (GU390691) 100 JX041046

10-M-1-8-1 Penicillium janthinellum (AJ608945) 9 JX041047

10-M-1-8-2 Penicillium verruculosum (JN676121) 100 JX041048

10-M-2-2-1 Phoma sp. P15E4 (JN207289) 9 JX041049

10-M-2-2-2 Penicillium oxalicum SCSAAF0017 (JQ647900) 100 JX041050

PA 10-M-2-3-2 Phoma sp. P17E3 (JN207293) 9 JX041051
10-M-2-4-1 Aspergillus niger 91718 (JN565296) 100 JX041052

10-M-2-8-4 Gongronella butleri CBS 415.67 (JN942999) 100 JX041053

10-M-2-9-2 Aspergillus japonicus (JN676110) 100 JX041054

10-M-2-9-5 Chaetomium piluliferum NRRL 38180 (GU183112) 100 JX041055

10-M-2-9-6 Aspergillus terreus JAS 1 (JQ361749) 100 JX041056

10-M-3-2-1 Fusarium sp. NRRL 52796 (JF740934) 100 JX041057

10-M-3-3-1 Phoma putaminum SCSAAF0022 (JQ647901) 100 JX041058

10-M-3-3-2 Phoma sp. 27AT1704 (FJ985695) 9 JX041059

10-M-3-4-1 Aspergillus niger (GU951769) 9 JX041060
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Table 3. Diversity index and distribution of endophytic fungi isolated from native plants in Muan salt marsh

Fungal taxonomic SM LT SJ

SMI

LTI 9J1 SMII Z5 PA

Acremonium 1
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Aspergillus 2 2 2
Aureobasidium 2
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Emericellopsis

Epicoccum

Eupenicillium

Fusarium

Gibberella 1

Gongronella

Macrophoma

Microsphaeropsis

Nigraspora 1
Paecilomyces

Paraconiothyrium 1
Penicillium 2 3 2
Phaeomyces

Phoma 1

Pleosporales

Purpureocillium

Talaromyces 1

Total 9 9 7
Shannon’s diversity index  1.8892  1.6770  1.3518
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Fig. 1. Phylogenetic analysis of endophytic fungi using rDNA-ITS sequences. A phylogenetic tree was constructed using 90 taxa
with NJ (1000 bootstrap replications). Phylogenetic tree showed that all isolated endophytic fungi belong to the phylum
and Order. Chytridium lagenaria belonging to the chrytridiomycota was used as the outgroup for rooting the phylogenetic
analysis.
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Fig. 1. Continued.
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Fig. 2. Composition of all isolated endophytic fungi. The graph expressed that all isolated endophytic fungi belong to the genus
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