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ABSTRACT : Diversity of endophytic fungi of two species associated with host plants, Pinus densiflora and Larix kaempferi in Mt.
Oser were investigated. Endophytic fungi were isolated from surface sterilized leaves of the 13 host plants and identified by
morphological traits and rDNA ITS sequences analysis. Totally 37 isolates were discovered and identified into 17 taxa. Of them,
59% isolates belonged to Leotiomycetes, 30% isolates Sordariomyetes, 8% isolates Dothideomycetes and 3% isolates
Agaricomycetes. Results showed a similar diversity pattern with previous studies. Also, species diversity (H’) of endophytic fungi
isolated from L. kaempferi was higher than that from P densiflora. The endophytic species composition showed significant
differences between host plants. Particularly, taxon of Lophodermium is a major genus in the host plants. However, critical
research of the endophytic species diversities within the genus in Korea is required. The communities of endophytic fungi isolated
in this study showed differences in diversities and species composition between host plants.
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31 B3l QITH(Carroll, 1988; Schulz and Boyle, 2005). 5=
Sk e B4 23 grkEel dig AEAR]
AR FAE ] A2 F75 Bk A7=0] thdst
A 331 YTt (Amirita et al., 2012; Nath et al., 2012;
Wang et al., 2008). Leu} H2 2Eox A Te] oot
A S2ETe] JA g A7e 2 2= HIg)
JijEoz HE3E A8ko|th (Ganley et al, 2004). A =
o] WAtel tish A= AETHY 2 AEAeR
A Fstarz) ke A7-E0] o FolAa oy, gF- A
A3} 52150 AlgkE] o] Sle AAgolth(Kil et al., 2009;
Kim et al., 2012; Yoo and Eom, 2012; Kim et al., 2013).
AT AR o= FE31aL, oF 600 Fo] F&HA
JCH (Farjon, 1998), F-eluetel®= =AFH AHYF B
T ola} RS HIESI eale] ERro] ke A
O =Z B3 Qlth(Lee, 1983). A A AAIAR] 75243}
o] FEFo = g HE7} vIvsiA MAsar 1o,
et =3 of| )7} ofUth. webA] o5 tigh BF
ZExEERE ofdg} Hgaet AE F53F AETH
&k FAAQ1 AF-E0] AlE3 A4 o]th(Kong, 2006). 1
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Hug B AFoxe vt e ¥k W
Aol el tigh 7|1x AR EA S 2494k A2
sh= 94 S Y- (Pinus densiflora Siebold et Zucc,)
o} JENZF- (Larix kaempferi (Lamb.) Carr.)2] S1oj|A]
WS 28t o592 TS ot s21E
w2 WA 7S vl - B8 B A} sy

Mz 3 SH

FEA 9G] 2 2H(N 38° 27, 126° 39')01 4 7733 At
5 oA} dEQAUT 77iAE AEste] Ziztel A A&
A5 AT AHE LAelA FARF R HFS
AT & T HES AT WA olEHE A
At st 32+ B2 AHS thy Far A3 W
A 1% 2 RIAALRIEF (NaOCl) 8ol 332, 70% ©ll
ghego 287 At §, AR 23] AlXslal v %
S st 3 ArE P 7HIE o83t oF
5mm L] Zo|Z A& = PDA wjx|el] 242+ a7)o] A
AL APFstar, 25°C) oA wi g & Al B3l
S8 A %E]’&]—Qi\:}-(Kil et al., 2009).

T2]¥ UAITE2 DNeasy Plant SV mini kit (Gene-
All, Korea)] el W2} genomic DNAE FZE3}3T}.
=% DNAT ITSIFS} ITS4E o83l FZsIoith
(Gardes and Bruns, 1993). PCR =8 2712 predenatu-
ration 94°COlA] 5min ¥, denaturationS 94°C 30 sec,
annealingS 50°Coll4] 30 sec, elongations 72°COllA] 1
mins 1 cycleZ X F 303]& st or, HEHO
2 72°CollA] 5min %+ PCR 2HES SFF3IAIA 4°CollA
BASIAIL, HF HeS A7]9Este] 92 & 744
-2 (SolGent, Korea)= 22|33 TH(Kim et al., 2012). &
29 71X EE2 NCBIOA BLAST 415 B3t AL
S5 RIS & AlFTTE B3l oA R 1] d7IME
Hlwslal 7P 2% SRS A9Eor, MEGAS
(Tamura et al, 2011)5 ©]-&3lo] ASFE 35K
a8l FAE WA ERwEdd dEixle s52Ed
2 F U (Shannon®] ©Hd X4, H)F 2
< A

eIt~

& 1A seAl=RAE 37l wFE EElskirh
weE w2l G7IME BAES F 7l ERaeR
hro] B 71 AT (Fig. 1). 249 @714 €S BLAST
Ay} 71ES) AT BF 98% ol AEE HAlth
Ty QeSS ST A ERTE (11E047,
11D076, 11D073, 11E039, 11E014, 11E019) 71X &t
S2E FOoE e 53 Ao s AdHM, o]
S Hoh B3] sty s AR e, 2414 A

T7F 2o Ao Z ket

B Aol 7 Fo] A AEellA el WAE
E2 7 (class) ol X= FA 4702] 73 (Sordariomycetes,
Dothideomycetes, Leotiomycetes, Agaricomycetes) =2 1}
FoiA| i Qled], ol HAgollA Rl WAltte] A8
AT Ao} FAKE Fdo|th(Arnold, 2007; Kim et al.,
2012). % 17702] BH<t oM 28] 18- (Lophodermium
sp., Whalleya microplaca)Tro] 7 52| &3-21E FFol|A
TR Ao, YA ERTES 354
XS HolA| FUTH EF F 75 5O Lophoder-
mium sp7F AY FHM| EXd= AO=Z YERG o
AR E OE ERaEel vlE] =2 HlES Btk
(Table 1).

AT Apet JESITOXNE HIsgE o] o
F7F FHHAF e BTkl T A He 9
ESITol A oF 2 o = A RO, WA &
T I oF 2vf) o 2 fhe HTH(Table 1). o]k 2
< A= V1R R SFAEe] gl 7IRlske A
o7 HztEY. 58], AT Ex 94 miAE &
AL YapH o R SFAFo| B U vV HIE U
Ehiitiar dAgke gl SFAEY] SRR T LS
SF2AE HsiA] Aol Al dadk Bot B AEA
ANE AT = A7) WiEoZ BRIt} whEha] APAT-
of Hlusl & of, dEEe] AEE AeE 2917}
WA thlgdell S rixle T4 adlolEgal &
$JS 7o)tk (Yoo and Eom, 2012).

2 A7E avrollA 2Elg T ofF 40% BETH
Lophodermium 40l &3h= WATo 2 YeRth. $-ely
2ol A AT 59 Pl gt WA B 8
ATt AIE(Kil et al., 2009; Seo et al, 2009; Yoo and
Eom, 2012)9X% Lophodermium 472} UA7to] F 40~
60% 4= HISE U5 A8k A& Rt o]

R TN Fegt HAETNX Lophodermium
o k= WA (22%)°l WISk d3s] w2 BlEo]
, o158 B3l &AW A5 Lophodermium 4591 &3}
= WA Ateldl] ol o] Fo]2Ql AAZE A 8kaL
AE Ao=Z A7t

WATS s5oliddl theMe 2EAEN B2 4
7t o] 5218 Festuca arundinacea®} Neoty-
phodium <:°] WAT 1+e] 3318} A thshA = o
A At (Bacon and White, 2000). L&} B-E21E3} A8
o] 75040 teiMe B A7) ol FolAA &
ko, ARl AFE FElA TS A€ Lopho-
dermium?:°) &3h= FE Abolol]l dofuls A8l
g Aot A WAE BRA S 550l
gk A5 AT dert o 53], BEAENA Y
Ate] Zols 32 Holol| 7|xste i F21914
o7 Wehks 210 % Kl 5ol % E+-81L (Saikkonen
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et al, 2004), OJA7IA|S] AFANES B Apis: 2
oA Lophodermium 49l &3h= WAto] =2 HIEE
HHAET 9ok BE3F Arnold 5 (2007)%  Lophodermium
& &3hs WSl AU AFolA] w9 R3]
SHITAL Bl SlGlet, o]9h 22 Aiks Felo £
ke AUE: SRR B A7E 23k 9]
AT AFe} AR FEdo] Ades I - AUTH
A A MAHOSZ Lophodermium 2= F 100 &
o] E¥3lal = AC R HHI 2™ (Ortiz-Garca et
al., 2003), T=oll= ¢F 500 Fo] Y= FHO=Z moteal
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A} (Lin et al., 2012), SHoll= oF 104 Fo] Hilx o]
SI} (Lee et al., 1989). ©]5-& T3l TR SpF-<o) &
She 5ol EEld ToF B AP B U3
Zo] Bt} T8y dAkA 712E 2o g EAX
S F Sl YUY Lophodermium 4591 &3= TE©°] &
ZElom, o] FRIES AT 1 9XE BA
A 2709 1FO0E FEEUTH(Fig. 1). Ortiz-Garca 5
(2003)°l] oJslH WAool 747 O sAlEe] 83
TFZEU 22} tAREE Foll GRS wol |7 Ee] 4
7F @A o1, Y sAlEdl T TUE U
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Fig. 1. Phylogenetic tree of endophytic fungi from P. densiflora and L. kaempferi in Mt. Oser. ITS and 5.8S rDNA region were
used for the sequence analysis to confirm the topological appropriation of the fungal isolates. Sphatularia flavida was used as an
outgroup and bootstrap values are shown at the branches (1,000 replicates).
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Table 1. The closest taxa of representative isolates using ITS region from L. kaempferi and P. densiflora in Mt. Oser

Maximum Identity Relative Abundance*

Strain No. The Closest GenBank Taxa (Accession Number)
(%) P, densiflora L. kaempferi
11E047 Lophodermium sp. (AB247944.1) 99 0.63 0.22
11E048 Lophodermium pinastri (AB511818.1) 100 0.11
11D003 Botryosphaeria dothidea (AB511818.1) 99 0.06
11D076 Xylariaceae sp. (EU010000.1) 99 0.05
11D073 Xylariaceae sp. (JX298929.1) 99 0.06
11D001 Whalleya microplaca (FJ416301.1) 98 0.11 0.11
11D036 Pestalotiopsis cocculi (EF055194.1) 99 0.06
11E042 Phomopsis longicolla (FJ755236.1) 99 0.06
11E039 Hansfordia sp. (GQ906969.1) 99 0.06
11E040 Daldinia eschscholzii (AB284189.1) 99 0.06
11D018 Alternaria altermata (JF742669.1) 99 0.11
11D019 Colletotrichum gloeosporioides (JQ936315.1) 99 0.06
11D025 Lophodermium conigenum (FJ861973.1) 99 0.05
11D077 Peniophora incarnata (HQ331031.1) 99 0.05
11E013 Phomopsis occulta (HM439635.1) 99 0.06
11E014 Pestalotiopsis sp. (JF439507.1) 100 0.06
11E019 Phomopsis sp. (JF812647.1) 99 0.06
Total number of isolates 19 18
Shannon diversity index (H’) 1.23 243
Species richness 6 13

*Relative abundance indicates the percentages of the number of isolates in the study sites of the total numbers of isolates
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