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ABSTRACT

In this study, the community structures of the ectomycorrhizal (ECM) fungi in the roots
of Abies koreana and Taxus cuspidata were investigated at different altitudes of Mt. Halla.
We identified the collected ECM root tips based on morphological characteristics and
phylogenetic analysis through sequencing of the rDNA ITS regions. From the roots of A.
koreana and T. cuspidata, 11 species and 12 species were identified, respectively. The

'.) Shannon’s index and species evenness and abundance of the ECM fungi were higher in the
e higher than lower regions, regardless of host plant species, however, the number of ECM
jogates root tips showed the opposite pattern. The community similarity among the ECM fungi

in A. koreana was significantly higher than that among the ECM fungi in T. cuspidata or
than that between A. koreana and T. cuspidata (p < 0.05). These results could be useful for
PISSN : 0253-651X the conservation and management of the habitat of A. koreana, which is threatened with
eISSN : 2383-5249 o . . . .

extinction due to increasing ambient air temperature.
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Ectomycorrhizal Fungal Diversity on Abies korea and Taxus cuspidata at Two Altitudes in Mt. Halla

eI E M S HESHH SH
Aol AREH 7] Al e Bl 2 EY
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EsHA 257 EAdol uket st 26]. A we] A, 21 H, A4k, AR FH 5= °l
5l MZ T2 Jefd oz ERol & 7 el 2 A7) 4x(number of ectomycorrhizal
root tips)& SIS, BAHEA = 2ol #FE s Eaksto] DNA 24]of o]- &5t

Fo] £3-2 20184 6%, AIF = SRt AL ILE 1510-
860-1
Rt

rO
o

o o = o
FEFol met 273 &, e B 7R 9o o] 24 A|75h] flol et ofg ¥
M3t &, DNeasy Plant mini kit (Qiagen, USA)E- ©]- 85} genomic DNAS FZ3I4T} 244+

9] ribosomal DNA2] ITS (intemal transcribed spacer) = SZ5}7] ¢l o E0| Z2to|H
QI ITSIF (5'-CTTGGTCATTTAGAGGAAGTAA-3’)9—}‘ ITS4 (5-TCCTCCGCTTATTGATATGC-3) &
0]-8-5+% 1, annealing-2 =5 50°C= A5} polymerase chain reaction (PCR)S 435} TH27).
PCRO| &= & 1.5% agarose gelol| 4] 2027+ 471 9-55}0] thek 550 bp 2712 HIES 2Q15}kal
DNA 9714 2498 2] 2|51 th(SolGent, Korea). F-A1H 7|1 X QD2 n|=t Z P P2 HAE
(NCBL http:/ncbintm.nih.gov)oll Al BLASTSI] 7Hg X =7 =2 E-2 ER16H3] O 1, MEGAT.0
T2 WS o]-&5toi[28] AlE4-E Aol o] & IO 2 T2 5751t FEi4 EX T &
AL BA Ak Z31510] QA dato] £ FH T (relative abundance)S 51, Al HE 9JAY
0] & TR A 4x(Shannon'’s diversity index), & w5 (species evenness)S oA T} LGk
PCA (principal component analysis) F-4] ®H-& o]-&5l0] &7 125 A5}

a
FEL ety

Shepitol| A 2| g AU ] ol A 2 ej gt T2 R, BA o = S At of
HollA 6 8F, oA 74 1059 M2 thE T2 SRIsHIAIL A, SHRollA BE &
ZZ-2 Clavulina cinerea® TH(Table 1, Fig.1). 413 A--E0lA Clavulina cinerea= W5 2t AJelA|
oA 23| 2 S Hok= T o= A Ua1[29], P2 uetol| A= Fol AAQte] AR 2ol =
2 ¥l & YePG T A 237 ITH30).

Erejol| M= sHRollA] 445 8F, AdHFollA 64 1082 QA dto] SIS, sHet 4

The Korean Journal of Mycology 2019 Vol.47

201



Leeetal.

Table 1. Relative abundance of ectomycorrhizal fungal species colonizing roots of Abies koreana and Taxus cuspidata

ECM fungi species ECM morphotypes Relative abundance(Mean+SE)*
A.koreana T.cuspidata

Lower Upper Lower Upper
Cenococcum geophilum HKO025, HC009 0.111+0.081 0.039+0.024 - 0.101+0.074
Clavulina castaneipes HCO035 - - 0.043+0.032 -
Clavulina cinerea HKO11 0.327+0.193 0.479+0.105 - -
Clavulina cristata HKO14 0.055+0.026 0.145+0.047 - -
Cortinarius fulvopaludosus HCO006 - - - 0.032+0.032
Cortinarius patibilis HK024 - 0.024+0.024 - -
Hydnotrya sp. HCO013 - - - 0.020+0.015
Inocybe transitoria HK060 0.032+0.032 - - -
Laccaria alba HC026 - - 0.008+0.004 0.167+0.120
Russula chloroides I:IIE(())%Z’, IIJ_IIE(())(())ZS, 0.127+0.127 - 0.009+0.009 0.172+0.105
Russula favrei* HKO18 0.014+0.009 0.185+0.072 - -
Russula rosea HKO042 0.048+0.021 0.025+0.017 - -
Russula sp. HC008 - - 0.13340.088 0.134+0.060
Sebacina dimitica** HKO004 0.004+0.004 0.070+0.013 - -
Tomentella badia HCO021 - - 0.272+0.272 0.034+0.034
Tomentella cinerascens HCO16 - - 0.092+0.058 0.070+0.046
Tomentella stuposa HKO007, HC007 0.019+0.009 0.033+0.016 0.410+0.270 0.264+0.090
Tomentella sublilacina HKO059 0.264+0.168 - - -
Tomentella terrestris HC020 - - 0.034+0.030 0.006+0.006
Shannon’s index 0.860+0.201 1.348+0.224 0.880+0.259 1.376+0.224
Species evenness 0.551+£0.088 0.729+0.098 0.510+0.113 0.896+0.098
Number of species 5.000+0.779 6.250+0.871 5.333£1.006 5.500+0.871
Average of ECM root tips 114.200+25.884 81.000+28.939 154.3334£33.416 120.250+28.939

“Relative abundance indicates the percent ratio of the number of isolates for each fungal species to the total number of isolates.

Asterisk indicates that mean is significantly different at the p<0.05 level (*) or the p<0.001 level (**).

HifﬂﬁwmmmmeﬂOHPr#%éﬂ%ﬂﬂﬂ%ﬂmaﬂMEgﬂ%QM&
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[31,32], 2 A= {2512 4 A={33] 1 ofuEt Fx34]9te SAShe e ldZat oz U
A ek w7 E2 AT EH, Russula favre19]' Sebacina dimitica= T~/ HHF-O AT EHAE Q0
SHRet w3 ol Aol A fojnfshA] 7] Urebstth Russula 49

of|A E5HA| U= @A 8wtEto] ™ [35], Sebacinaceaes= =TH, th[36],
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Fig. 1. Neighbor-joining phylogenetic tree based on a large subunit rDNA sequences of
ectomycorrhizal fungi isolated from Abies koreana roots. Rhizopus oryzae was used as an outgroup.
Numbers at nodes represent bootstrap support values (1,000 replicates).
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Fig. 2. Neighbor-joining phylogenetic tree based on a large subunit rDNA sequences of
ectomycorrhizal fungi isolated from Taxus cuspidata roots. Rhizopus oryzae was used as an outgroup.
Numbers at nodes represent bootstrap support values (1,000 replicates).
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Fig. 3. Principal component analysis (PCA) plots for the ectomycorrhizal fungi communities
colonizing roots of Abies koreana and Taxus cuspidata collected from lower and upper altitudes
in Mt. Halla: A. koreana in the lower (white triangles) and the upper (black triangles) altitudes, T.
cuspidata in the lower (white circles) and the upper (black circles) altitudes.
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