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ABSTRACT: This study was conducted to investigate the diversity of ectomycorrhizal mushroom by surveying
sites from June 2004 to October 2005. The obtained results from investigation were as follows. The total of 5 classes
16 orders 63 families 149 genera and 358 species including saprophytic and ectomycorrhizal fungi was investigated.
A total of 17 families 36 genera 152 species (1,285ea.) of ectomycorrhizal mushroom was investigated. The mush-
rooms are classified into 9 families 27 genera and 136 species in Agaricales, 5 families 6 genera and 12 species
in Aphyllophorales and 3 families 3 genera and 4 species in Gasteromycetes. Dorminant species were Russulaceae
(35 species) followed by Boletaceae (34 species), Amanitaceae(22 species) and Cortinariaceae (21 species). The mush-
room occurrence of ectomycorrhizal fungi was closely related to climatic conditions such as high air temperature
and lots of rainfall from July to September. The environment factors which have a favorable influence of mushroom
occurrence were soil pH, available P,O; of soil and rainfall and air temperature of climatic environment.
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Table 1. Climatic data in Jeongeup city from June 2004 to October 2005

Elements Air temperature (°C) Relative humidity Precipitation

Period Max Min Mean (%) (mm)

June 2004 27.6 17.4 222 62.3 247.5

July 30.6 22.5 259 68.6 195.5

Aug. 31.0 21.8 25.6 68.8 3345

Sep. 26.7 17.2 213 67.6 171.0

Oct. 22.2 9.2 15.0 60.2 2.5

June 2005 29.0 18.4 229 70.2 156.5

July 303 22.1 25.5 76.6 350.5

Aug. 30.5 223 25.7 73.8 468.0

Sep. 27.8 18.8 22.6 72.9 231.5

Oct. 224 12.1 16.8 72.8 21.5
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Table 2. Physicochemical properties of soils collected in Mt. NaeJang

. Factors oH (1:5) OM (%) P,0; CEC 7
Altitude (ppm) K’ Ca” (cmol+/kg) Mg™
100 m~199 m 4.5(£0.2) 4.0(x£0.4) 11(1.3) 0.1(=0.1) 0.3(z0.1) 0.2(=0.1)
200 m~299 m 5.2(x0.2) 4.6(+0.3) 8(x0.5) 0.2(0.1) 3(:0.4) 1(x0.2)
300 m~399 m 4.8(=0.1) 4,7(x0.2) 6(+0.5) 0.3(x0.1) 0.8(x0.2) 0.3(x0.1)
400 m~499 m 4.8(x0.2) 7.3(£0.3) 14(+1.5) 0.3(0.1) 2(x0.5) 1.3(x0.5)
500 m~599 m 4.8(x0.2) 4.7(+0.2) 6(x£0.4) 0.3(=0.1) 0.8(+0.3) 0.3(x0.1)
600 m~699 m 4.7(x0.1) 5.3(x0.5) 12(£1.3) 0.1(z0.1) 0.4(x0.1) 0.3(x0.1)
700 m~ 4.8(x0.1) 6.0(=0.4) 27(£2.5) 0.3(z0.1) 3.3(0.8) 1(x0.3)

* pH : Soil pH (1:5), OM : Organic Matter, P,O; : Available P,O;, CEC : Cation Exchange Capacity.
Table 3. List and individuals of ectomycorrhizal fungi collected in Mt. NaeJang
No. of Species No. of individuals
Family
2004 2005 Total 2004 2005 Total
Basidiomycotina
Eubasidiomycetes
Hymenomycetidae
Agaricales
Amanitaceae 17 19 22 40 108 148
Boletaceae 23 26 34 41 139 180
Cortinariaceae 13 14 21 29 55 84
Entolomataceae 6 6 10 11 28 39
Hygrophoraceae 1 1 5 5
Gomphidiaceae 1 1 22 22
Russulaceae 21 27 35 86 313 399
Strobilomycetaceae 3 4 4 13 17
Tricholomataceae 3 8 8 68 83 151
Aphyllophoreles
Cantharellaceae 4 4 S 85 108 193
Clavulinaceae 1 1 1 1
Hydnaceae 2 2 10 10
Ramariaceae 2 2 2 2
Thelephoraceae 1 2 2 10 N 15
Gasteromycetes
Gasteromycetidae
Sclerodermatales
Astraeaceae 1 1 1 4 1 5
Sclerodermataceae 2 2 2 3 9 12
Rhizopogonaceae 1 1 2 2
Total 94 119 152 383 902 1,285
2 B 200448 125 238 94%F 38370A, 2005 pogonaceae) 3% 4% 19MA7F RAIE o] IR A
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Fig. 1. The number of individuals of ectomycorrhizal mush-
room during the surveying periods in Mt. NaeJang.
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Fig. 2. The number of species of ectomycorrhizal mushroom
during the surveying periods in Mt. NaeJang.

Table 4. Distribution of species of ectomycorrhizal mushroom
during the surveying periods in Mt. NaeJang

Month
Family June July August September VOctober
Russulaceae 7 21 21 17 3
Boletaceae 2 18 22 12 4
Amanitaceae 1 13 15 15 2
Cortinariaceae 4 7 7 12 4
Tricholomataceae 2 4 3 4 4
Entolomataceae 2 4 4 5 2
Cantharellaceae 1 2 4 3 1
Others 2 5 6 6 4
Total 21 74 82 74 24
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Fig. 3. The number of species of ectomycorrhizal mushroom
according to the altitude in Mt. NaeJang.
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Fig. 4. The number of individuals of ectomycorrhizal mush-
room according to the altitude in Mt. NaeJang.

Harper 2001)8F 72 A3E B
£3] 300~399 m9] 7% 400~599 moll Hal A2 I—f'rr
‘%‘a“@o ol Aol B ¢k B upEol ARl 3

i

67

£l

L7/i

el 4 T 9 o2 Hek

2= S AHEA HAle F FE(Table 5)5 B A A
QoA FduAl#HRussulaceae), LEH A ZH(Boletaceae),
L2 Al 7 (Cortinariaceae) 2 ) # Al 7 (Amanitaceae)
o] wHo] e} F/el HlEl &2 AR Yehiith 53],
600 m o|golA FEMlie ThE il vla] A
o2 wAo] e o= veht %, X B 71587
Halel] st A2l e] §e Zow FaEr) o=
gyl 1270 8ol thsk SFg Mol ik 7|5
Aeld S ZAbet 23 Fowsls, FHAE, Ausls
5o] 7|FME o] W& FolQiths Bi(o] - A, 1987)%}

A 235 Hit

o

N o

Aol At
A WAl A EYEE Q2 (Table 6) 2 7]
3373 2Q1(Table 7)e| FHAAE B 43, EY

o o

Table 5. Distribution of species of ectomycorrhizal mushroom according to the altitude in Mt. NaeJang

Altit
Family titude (m) 100 m~199m 200m~299m 300m~399m 400m~499m 5S00m~599m 600m~699m 700 m~
Russulaceae 6 21 14 15 22 17 6
Boletaceae 8 22 5 10 19 6 1
Amanitaceae 8 14 14 13 7 -
Cortinariaceae 2 14 3 6 10 1 1
Others 9 26 12 17 15 8 1
Total 33 97 43 62 79 39 9
Table 6. Correlation coefficients among soil characteristics and occurrence of ectomycorrhizal species and individuals (n=21)
PH OM Avail. P,0O, K' Ca’ Mg™
OM 0.080 1
Avail. P,0; ~0.143 0.534 1
K’ 0.337 0.466 0.144 1
Ca’ 0.686 0.436 0.579 0.445 1
Mg™ 0.547 0.761 0.495 0.442 0.852 1
No. of species 0.673** -0.141 —0.688** 0.103 0.088 0.172
No. of individuals 0.690%* -0.165 —0.620** 0.109 0.180 0.232
* . P<0.01.
Table 7. Correlation coefficients among climatic conditions and occurrence of ectomycorrhizal species and individuals (n=10)
Air temperature Relative
o Rainfall
Max. Min. Mean humidity
Min. temperature 0.975 1
Mean temperature 0.991 0.995 1
Relative humidity 0.349 0.471 0.402 1
Rainfall 0814 0.824 0.832 0373 1
No. of species 0.750* 0.839** 0.814** 0.585 0.876**
No. of individuals 0.614 0.677* 0.654* 0.559 0.890**

* ;. P<0.01.
* 1 P<0.05.
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Appendix 1. Detailed list of ectomycorrhizal fungi collected in Mt. NaeJang

No. of individuals

Species Korean name
2004 2005 Total

EUMYCOTA

Basidiomycotina

Eubasidiomycetes

Hymenomycetidae

Agaricales

Amanitaceae
Amanita abrupta Hlgh gl 1 !
Amanita castanopsidis 3 QF7 1A 1 1
Amanita citrina fFeHH A 2 1 3
Amanita farinosa ofj-e-2kgTi A 4 ! 3
Amanita flavipes oA 3 3
Amanita fuliginea B EAFiAA 1 1
Amanita hemibapha @A 1 1 2
Amanita inaurata et g 2 2
Amanita longistriata Z1Z g Aol 2 2 4
Amanita neoovoidea AgFieiAl 2 2
Amanita pantherina vl FHA 1 1
Amanita pseudoporphyria 3] g Aot 3 31 34
Amanita rubescens B2t gdivAl 2 4 6
Amanita spissacea WAL 2 3 5
Amanita spreta grto] gl 2 3 5
Amanita sychnopyramis f. subannulata TFEFHA 1 1
Amanita vaginata A 4 12 16
Amanita vaginata var. fulva 23BN 4 3 7
Amanita verna HLFHA 2 4 6
Amanita virgineoides 7 A3 A 2 7 9
Amanita virosa sl 3 21 24
Amanita volvata EFHE A 4 6 10

Boletaceae
Boletus auripes FAEWA 1 !
Boletus edulis TEHA 8 8
Boletus erythropus FodzeHA 2 2
Boletus laetissimus bkt R ] 1 2 3
Boletus luridus EaEWA 2 2
Boletus ornatipes A7 EWMA 1 1
Boletus pulverulentus WEIEWA 3 1 4
Boletus reliculatus 2 Eu Ao 3 2 3
Boletus sanguineus HeaEHA 9 5 14
Boletus violaceofuscus SR} 2 A 2 2
Gyroporus castaneus dedzEwA 1 3 4
Leccinum griseum 3lald7do] TEWMA 1 2 3
Leccinum rufum SAA7g 0] TEWMA 2 I 3
Leccinum scabrum AZVAZol TEHA 3 3 6
Phylloporus bellus SN 2 EHAL 1 I 2
Pulveroboletus ravenelii ZhaEuA 1 1
Suillus bovinus v EHA 3 3
Suillus granulatus A EM A 1 !
Suillus luteus H g2 EHA 1 !
Suillus tomentosus S EHA 1 !
Bilopilus alboater ST E A 50 50
Tylopilus ballouii oz EuA 1 5 6
Tlopilus castaneiceps VAL EHA 1 !
Tylopilus chromapes = ENA 1 !
Dlopilus eximius e L a2 1 2 3
DBlopilus neofelleus AlFula gl 3 4 7
Bilopilus nigerrimus ez EA 1 7 8
Tilopilus plumbeoviolaceus(felleus) BEjEul Bl 1 1
Tylopilus porphyrosporus = 1 1
Dylopilus valens u] 7] &% t !
Bylopilus virens AT A 1 !
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No. of individuals

Species Korean name
2004 2005 Total
Xanthoconium affine R TEWA 1 1
Xerocomus chrysenteron v2AL T EHAL 1 14 15
Xerocomus subtomentosus A EHA 1 16 17
Cortinariaceae
Cortinarius allutus A7 AWA 1 1
Cortinarius hemitrichus AR 1 1
Cortinarius obtusus 7P S AHTA BIAL 1 3 4
Cortinarius pseudopurpurascens AW AolA)8] 1 1
Cortinarius pseudosalor 7R EZA A 1 1
Cortinarius purpurascens ZXEAHAL 2 7 9
Cortinarius salor FEHWA 3 3
Cortinarius tenuipes A AL 2 2
Cortinarius vibratilis EEAHA 1 1
Descolea fiavoannulata =HEEWA 1 5 6
Hebeloma crustuliniforme o zpzhHAl 2 2
Hebeloma spoliatum 7138 2RFHA 2 2
Inocybe acutata IR A 3 3
Inocybe asterospora ARZHH AL 6 3 9
Inocybe cincinnata FEu|Eleh Al 2 2
Inocybe cookei whahr Al 3 4 7
Inocybe fasitigiata sl 2 16 18
Inocybe kobayasii AFmuiAl 3 3
Inocybe lacera B S A} 3 3
Inocybe niigatensis B A 3 3
Inocybe nodulosospora of) 78] 5 Al 3 3
Entolomataceae
Clitopilus prunulus =8l 13 13
Entoloma japonicum iE==S 2 2
Entoloma(Rhodophyllus) coelestinus var. violaceus LA ATHAL 3 3
Entoloma(Rhodophyllus) crassipes QEiA 5 8 13
Entoloma(Rhodophyllus) murraii =R AL 1 1 2
Entoloma(Rhodophyllus) omiensis T2 Al 1 1
Rhodophyllus cyanoniger 7EA 2 i A 1 1
Rhodophyllus murraii =SR] AL 1 1
Rhodophyllus murraii var. albus F2A A 1 1
Rhodophyllus quadratus BomawAl 2 2
Gomphidiaceae
Gomphidius roseus oA 22 22
Hygrophoraceae
Hygrophorus russula Tl I A) 5 5
Russulaceae
Lactarius camphoratus TlaknlAl 1 1
Lactarius chrysorrheus ERHEHAL 5 7 12
Lactarius gerardii o7& Al 12 34 46
Lactarius gerardii var. fagicola AP AW A 1 1
Lactarius hatsudake ZAloba] 1 1
Lactarius hygrophoroides ok mAl 3 3
Lactarius laeticolorus HoxlnAal 1 1
Lactarius obscutus FARWA 1 1
Lactarius ocbrogalactus u)7)18% 1 1
Lactarius piperatus ZEo| 5 13 18
Lactarius repraesentaneus Bz sainA 1 1
Lactarius subzonarius A AL 4 3 7
Lactarius volemus R AL 17 17
Lactsrius acris u7EE 1 1
Russula aeruginea AT A 2 10 12
Russula alboaxeolata FEI oA 9 14 23
Russula aleutea HAZ7 | Al 13 13
Russula compacta = PA RN R=RATEM ] 4 4
Russula cyanoxantha b =R =RR s P 2 2
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No. of individuals

Species Korean name
2004 2005 Total
Russula emetica AR A 1 6 7
Russula flavida kR u Al 4 5 9
Russula foetens Z 715 Al 1 1
Russula japonica FFAlopAam] 4 4
Russula laurocerasi Ao 2 2
Russula mariae FAFEHHAL 2 17 19
Russula nigricans A 5 5
Russula omiensis HEpEgAl 5 5
Russula rosacea A A 19 18 37
Russula rubescens AT AL 2 2
Russula sanguinea AT A] 4 4
Russula senecis F3Rusl 3 4 7
Russula sororia Bz A 4 4
Russula subnigricans Al oA 1 104 105
Russula vesca ZZFERAY 3 18 21
Russula virescens 71240 Al 2 2
Strobilomycetaceae
Austroboletus gracilis Zh=tig 28 A 1 1
Boletellus chrysenteroides v el Al 1 1
Boletellus obscurecoccineus - EuAl 9 9
Strobilomyces confusus e AR T EwA 3 3 6
Tricholomataceae
Laccaria amethystea AFZ=7Al 24 22 46
Laccaria laccata Z71Al 7 15 22
Laccaria vinaceoavellanea A ZEz AL 37 38 75
Lepista nuda izl oAl 1 1
Lyophyllum decastes AulukrehAl 3 3
Tricholoma aurantiipes n7EE 1 1
Tricholoma flavovirens AL 1 1
Tricholoma terreum o) 2 2
Aphyllophoreles
Cantharellaceae
Cantharellus cibarius FaujAl 16 10 26
Cantharellus cinnabarinus o auAl 48 44 92
Cantharellus cornucopioides sl 1 1
Cantharellus friesii SapE| R Al 12 12
Cantharellus minor o 7] #) B 2 wA 20 42 62
Hydnaceae
Hydnum repandum ElramiAl 3 3
Hydnum repandum Fr var. album 3eladnlA 7 7
Thelephoraceae
Sarcodon aspratus 50] 4 4
Thelephora palmata TZAE A A 10 1 11
Ramariaceae
Ramaria aurea M mA 1 1
Ramaria formosa HomzmAl 1 i
Clavulinaceae
Clavulina cristata SN 1 1
Gasteromycetes
Gasteromycetidae
Sclerodermatales
Astraeaceae
Astraeus hygrometricus HA WAL 4 1 5
Sclerodermataceae
Scleroderma areolatum Hdlo]oiz) Al 2 1 3
Scleroderma citrinum e z)du)Al 1 9
Hymenogastales
Rhizopogonaceae
Rhizopogen rubescens LA 2 2
Total 383 902 1,285




