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Distribution of Higher Fungi in Wolchulsan National Park
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ABSTRACT : The result of the survey on higher fungi in the Wolchulsan National Park from April 2009 to October 2011 is as
follows. During the survey, total of 1 kingdoms 2 divisions 5 classes 18 orders 56 families 133 genera and 298 species were
surveyed, Basidiomycota has 12 orders 47 families 120 genera 278 species, Ascomycota 6 orders 9 families 13 genera 20 species.
As for Basidiomycota, Agaricomycetes has 46 families 118 genera 276 species. The most occurred fungi were Russulaceae with 37
species, followed by Boletaceae, Amanitaceae, Agaricaceae and Polyporaceae. Various species of most higher fungi occurred
during the period with average temperature of 26.0~27.9, max. 32.0~34.9, min. 24.0~25.9, and over 100 mm of precipitation.
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Fig. 1. Map of surveyed area in Wolchulsan National park.

Table 1. Climatic data in Yeongam gun from April 2009 to

October 2011

Elements Air temperature (°C) Rainfall
Period Mean Max. Min. (mm)
10 Apr. 2009 10.4 18.5 2.7 0.0
30 May 19.0 26.0 13.8 57.0
14 Jun. 20.6 259 16.1 11.0
20 Jul. 26.2 29.3 23.5 363.0
03 Aug. 24.1 28.7 21.0 109.0
14 26.3 30.6 23.1 100.0
03 Sep. 25.0 30.3 20.5 38.0
18 22.0 28.5 16.6 4.0
08 Oct. 18.7 25.3 13.4 335
14 15.0 22.4 8.9 4.0
22 Jun. 2010 23.4 28.6 19.6 1.5
30 24.0 28.2 21.0 30.0
06 Jul. 25.6 29.0 23.3 23.5
19 25.1 29.2 22.1 127.5
24 27.3 31.9 24.6 66.5
29 25.8 30.5 234 50.0
03 Aug. 28.6 33.3 25.0 0.0
20 28.1 323 25.0 218.5
24 28.6 34.1 24.4 0.0
03 Sep. 27.2 31.0 24.7 203.0
18 25.0 30.1 214 46.0
25 22,5 28.3 18.2 2.5
07 Oct. 17.6 23.5 12.3 24.5
14 17.0 233 12.2 1.0
06 May 2011 15.2 20.7 9.2 13.5
20 19.2 24.7 14.2 86.5
02 Jun. 19.3 24.6 15.2 16.5
17 22.1 27.3 17.8 26.5
05 Jul. 24.6 28.7 21.5 271.0
16 25.5 28.4 23.6 230.5
20 28.5 34.2 23.9 0.0
30 26.8 30.7 23.9 6.5
05 Aug. 27.6 31.7 242 52.0
16 26.7 29.8 24.6 177.5
22 22.8 259 21.0 42.0
27 23.8 27.0 21.2 6.0
02 Sep. 26.0 314 22.1 0.0
08 23.1 28.6 18.1 0.0
23 22.1 27.3 18.3 11.5
03 Oct. 17.6 23.5 12.2 55
12 15.3 23.5 8.1 0.0
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Table 2. List of higher fungi collected from 2009 to 2011 in
Wolchulsan National Park

Family Genus Species
Fungi
Basidiomycota
Agaricomycetes
Agaricales 20 54 134
Auriculariales 1 2 4
Boletales 7 20 43
Cantharellales 2 4 7
Geastrales 1 1 2
Gomphales 1 1 2
Hymenochaetales 3 5 5
Phallales 1 3 3
Polyporales 5 21 30
Russulales 3 5 44
Thelephorales 2 2 2
Dacrymycetes
Dacrymycetales 1 2 2
Ascomycota
Leotiomycetes
Helotiales 2 2 3
Leotiales 1 1 1
Rhytismatales 1 1 1
Pezizomycetes
Pezizales 3 3 5
Sordariomycetes
Hypocreales 1 3 5
Xylariales 1 3 5
Total 56 133 298
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Appendix 1. Detailed list of higher fungi collected from 2009
to 2011 in Wolchulsan National Park

Surveyed
species (year)

2009 2010 2011

Scientific name

Fungi
Basidiomycota
Agaricomycetes
Agaricales
Agaricaceae
Agaricus arvensis O
Agaricus moelleri

Agaricus silvaticus

O O O

Agaricus subrutilescens

OO O0OO0O0

Coprinus comatus

Cyathus stercoreus O O
Cystoderma amianthinum O O
Cystolepiota pseudogranulosa O

Lepiota cristata

O O

Lepiota fusciceps O

O

Lepiota otsuensis

Lepiota praetervisa

O O

Leucocoprinus cygneus
Leucocoprinus fragilissimus O
Leucocoprinus subglobisporus
Macrolepiota detersa
Macrolepiota procera O
Calvatia craniiformis
Lycoperdon lividum
Lycoperdon perlatum O O

O
O
OO0OO0O0OO0OO0O0

Lycoperdon umbrinum

Amanitaceae

O

Amanita abrupta

O

Amanita castanopsidis
Amanita ceciliae O

Amanita cheelii

O OO

Amanita citrina

Amanita excelsa

OO 0O

Amanita farinosa O
Amanita fuliginea
Amanita fulva O O

Amanita gemmata

OO OO0

Amanita griseofarinosa O

O

Amanita gymnopus

Amanita hemibapha O

O O

Amanita longistipitata
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Appendix 1. Continued

Surveyed Surveyed
Scientific name species (year) Scientific name species (year)
2009 2010 2011 2009 2010 2011
Amanita longistriata O O Hygrocybe conica O O
Amanita melleiceps O Hygrocybe cuspidata O
Amanita neo-ovoidea O O O Hygrophorus russula O O
Amanita pantherina O O O Inocybaceae
Amanita porphyria O O O Crepidotus applanatus O
Amanita pseudoporphyria O O O Crepidotus badiofloccosus O
Amanita rubescens O O O Crepidotus cesatii O
Amanita spissacea O O O Crepidotus luteolus O
Amanita spreta O Crepidotus mollis O O
Amanita subjunquillea O Inocybe asterospora O O O
Amanita vaginata O O O Inocybe calospora O
Amanita verna O O O Inocybe cincinnata O
Amanita virgineoides O O Inocybe cookei O
Amanita virosa O O O Inocybe lutea O
Amanita volvata O O O Inocybe niigatensis O O
Clavariaceae Inocybe nodulosospora O O
Clavaria fragilis O Inocybe rimosa O O
Cortinariaceae Inocybe umbratica O
Cortinarius elatior O Lyophyllaceae
Cortinarius obtusus @) Asterophora lycoperdoides O O @)
Cortinarius purpurascens O O Marasmiaceae
Cortinarius salor O O Marasmius maximus O O O
Cortinarius violaceus O Marasmius pulcherripes O O O
Descolea flavoannulata O Marasmius siccus O
Hebeloma vinosophyllum O Megacollybia platyphylla O O
Entolomataceae Pleurocybella porrigens O
Entoloma album O Mycenaceae
Entoloma cyanoniger O Mycena alcalina O
Entoloma kauffmanii O O Mpycena alphitophora O O O
Entoloma lividocyanulum O Mycena galericulata O O O
Entoloma rhodopolium O Mycena haematopus O
Inocephalus murrayi O O O Mycena polygramma O
Fistulinaceae Mycena pura O O O
Porodisculus pendulus O Mycena stylobates O O
Hydnagiaceae Panellus stipticus O
Laccaria amethystea O O O Omphalotaceae
Laccaria laccata O O Gymnopus confluens O O O
Laccaria vinaceoavellanea O O O Gymnopus dryophilus O O O
Hygrophoraceae Marasmiellus candidus O O O
Ampulloclitocybe clavipes O Marasmiellus ramealis O O O
Hygrocybe cantharellus O Rhodocollybia butyracea O O O
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Appendix 1. Continued
Surveyed Surveyed
Scientific name species (year) Scientific name species (year)
2009 2010 2011 2009 2010 2011
Physalacriaceae Boletales
Armillaria mellea O Boletaceae
Armillaria tabescens O O O Aureoboletus thibetanus O O
Cyptotrama asprata O O O Austroboletus fusisporus O
Hymenopellis radicata O O O Austroboletus gracilis O O
Xerula pudens O O Boletellus chrysenteroides O
Pluteaceae Boletellus elatus O
Pluteus cervinus O Boletellus emodensis O
Psathyrellaceae Boletus auripes O O
Coprinellus disseminatus O O O Boletus pseudocalopus O
Coprinellus micaceus O O O Boletus pulverulentus O O
Lacrymaria lacrymabunda O O O Boletus reticulatus O O
Psathyrella candolleana O O Boletus subtomentosus O O O
Psathyrella piluliformis O Boletus subvelutipes O O
Pterulaceae Frostiella russellii O
Pterula multifida O O Harrya chromapes O O
Schizophyllaceae Heimioporus japonicus O O O
Schizophyllum commune O O O Leccinum extremiorientale O O
Strophariaceae Leccinum scabrum O O
Agrocybe pediades O Leccinum versipelle O
Agrocybe praecox O Phylloporus bellus O O O
Gymnopilus junonius O O Pulveroboletus ravenelii O O O
Gymnopilus liquiritiae O O Retiboletus nigerrimus O O
Hypholoma fasciculare O O O Retiboletus ornatipes O
Pholiota adiposa O O O Strobilomyces confusus O O O
Tricholomataceae Tylopilus alboater O O
Arrhenia epichysium O O O Tylopilus eximius O O O
Clitocybe candicans O O Tylopilus felleus O
Clitocybe fragrans O O Tylopilus fumosipes O
Clitocybe gibba O O Tylopilus neofelleus O O O
Gymmnopus peronatus O O Tylopilus valens O
Lepista nuda O Tylopilus virens O
Phyllotopsis nidulans O Xanthoconium affine O O O
Tricholoma saponaceum O O Xerocomellus chrysenteron O O O
Tricholomopsis rutilans O O Xerocomellus rubellus O O O
Auriculariales Calostomataceae
Auriculariaceae Calostoma japonicum O O
Auricularia auricula-judae O O O Diplocystidiaceae
Auricularia nigricans O O O Astraeus hygrometricus O O
Exidia glandulosa O Gyroporaceae
Exidia uvapassa O O Gyroporus castaneus O O
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Appendix 1. Continued

Surveyed Surveyed
Scientific name species (year) Scientific name species (year)
2009 2010 2011 2009 2010 2011
Rhizopogonaceae Pseudocolus schellenbergiae O O O
Rhizopogon roseolus O Polyporales
Sclerodermataceae Fomitopsidaceae
Scleroderma areolatum O Daedalea dickinsii O O
Scleroderma citrinum O O O Postia caesia O
Scleroderma flavidum O Ganodermataceae
Suillaceae Ganoderma applanatum O O
Suillus bovinus O O O Ganoderma lucidum O O O
Suillus granulatus O O Meruliaceae
Suillus grevillei O Abortiporusbiennis O
Cantharellales Hydnophlebiachrysorhiza O
Cantharellaceae Irpexconsor O
Cantharellus cibarius O O O Stereopsis burtiana O O
Cantharellus cinnabarinus O O O Phanerochaetaceae
Cantharellus minor O O O Terana caerulea O
Craterellus cornucopioides O Polyporaceae
Craterellus lutescens O Abundisporus roseoalbus O
Gloeocantharellus pallidus O Crustodontia chrysocreas O O
Clavulinaceae Cystidiophorus castaneus O
Clavulina coralloides O O Daedaleopsis tricolor O O
Geastrales Datronia mollis O
Geastraceae Lenzites betulina O O O
Geastrum fimbriatum O Lenzites styracina O O O
Geastrum triplex O O Microporus vernicipes O O O
Gompbhales Perenniporia fraxinea O O
Gomphaceae Perenniporia minutissima O
Ramaria flaccida O Perenniporia subacida O
Ramaria formosa O Polyporus alveolarius O
Hymenochaetales Polyporus arcularius O
Hymenochaetaceae Polyporus varius O O
Coltricia cinnamomea O O O Pycnoporus cinnabarinus O O
Hymenochaete xerantica O O Trametes gibbosa O
Onnia orientalis O Trametes orientalis O
Repetobasidiaceae Trametes versicolor O O O
Rickenella fibula O O Trichaptum abietinum O O
Schizoporaceae Trichaptum biforme O
Hyphodontia sambuci O Tyromyces chioneus O
Phallales Russulales
Phallaceae Auriscalpiaceae
Jansia boninensis O Artomyces pyxidatus O
Phallus luteus O Russulaceae
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Appendix 1. Continued
Surveyed Surveyed
Scientific name species (year) Scientific name species (year)
2009 2010 2011 2009 2010 2011
Lactarius acris O Stereum umbrinum O
Lactarius akahatsu O Xylobolus frustulatus O
Lactarius camphoratus O Xylobolus spectabilis O
Lactarius chrysorrheus O O O Thelephorales
Lactarius controversus O O Bankeraceae
Lactarius gerardii O O O Phellodon melaleucus O
Lactarius hatsudake O O Thelephoraceae
Lactarius hygrophoroides O Thelephora palmata O
Lactarius piperatus O O O Dacrymycetes
Lactarius quietus O O Dacrymycetales
Lactarius subplinthogalus O O Dacrymycetaceae
Lactarius subzonarius O O O Calocera cornea O O O
Lactarius volemus O O O Dacryopinax spathularia O
Russula aeruginea O Ascomycota
Russula alboareolata O O O Leotiomycetes
Russula aurea O Helotiales
Russula bella O O O Dermateaceae
Russula castanopsidis O O Chlorociboria aeruginosa O O
Russula compacta O O Helotiaceae
Russula cyanoxantha O Bisporella citrina O O
Russula delica O Bisporella sulfurina O O
Russula densifolia O O Leotiales
Russula emetica O O O Leotiaceae
Russula flavida O O Leotia lubrica O O O
Russula grata O O Rhytismatales
Russula japonica O Cudoniaceae
Russula kansaiensis O Spathularia flavida O
Russula nigricans O Pezizomycetes
Russula rosea O O Pezizales
Russula rubescens O O Helvellaceae
Russula sanguinea O O O Helvella elastica O O
Russula senecis O O O Helvella lacunosa O
Russula sororia O O Helvella macropus O O
Russula subnigricans O O O Pezizaceae
Russula vesca O O Peziza violacea O
Russula violeipes O Pyronemataceae
Russula virescens O O Aleuria aurantia O
Stereaceae Sordariomycetes
Stereum gausapatum O Hypocreales
Stereum hirsutum O Cordycipitaceae
Stereum ostrea O O Cordyceps kyusyuensis O
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Appendix 1. Continued

Surveyed
species (year)

2009 2010 2011

Scientific name

Cordyceps polyarthra O O O
Isaria sinclairii O O
Ophiocordyceps gracilioides O
Ophiocordyceps nutans O O O
Xylariales
Xylariaceae
Annulohypoxylon truncatum O O O
Daldinia concentrica O O
Xylaria carpophila O
Xylaria hypoxylon O
Xylaria polymorpha O O
Total 153 170 228
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Table 3. Distribution of higher fungal species during the surveying periods in Wolchulsan National Park

Month
Family Apr. May

Jun.

Jul. Aug. Sep.

Agaricaceae 1
Amanitaceae 0

Boletaceae 0
Polyporaceae 0
0

(3)4

Russulaceae

Others

o O O o o ©

2
0
1
1
2

(17)26

14
24
26
10
32
(41)90

10 6 4
20 12 0
23 12 0
11 12 5
18 17 2
(38)89 (33)61 (22)29

() ; No. of Family.

No. of family

100

80

60 -

No. of genus

40

20

No. of species

100- 199 200- 299 300- 399 400-

Altitude(m)

—+—2009 —4—2010 —@—2011

Fig. 4. The number of higher fungi according to the altitude
during the surveying periods in Wolchulsan National Park.
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Table 4. Distribution of higher fungal species according to the altitude in Wolchulsan National Park

Altitude (m)

Family 100~199 200~299 300~399 400~ Total
Agaricaceae 20 6 1 1 21
Amanitaceae 27 11 1 0 29
Boletaceae 31 22 7 0 33
Polyporaceae 18 9 7 1 20
Russulaceae 34 24 7 2 37
Others (49)137 (37)88 13(23) (7)10 (51)158

() ; No. of Family.

Table 5. Duncan’s multiple range test between mean air
temperature and species of higher fungi according to habitat
environmental characteristics

Table 7. Duncan's multiple range test between minimum air
temperature and species of higher fungi according to habitat
environmental characteristics
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18.0~21.9  0.4000" 2.4000° 0.6000° 0.0000° 13.0~169  0.6667° 3.1667° 0.6667° 0.0000°
22.0~239  52500° 5.7500 2.6250™  0.2500% 17.0~19.9  3.2000° 4.8000™ 1.8000" 0.4000™
24.0~259  18.5556"  12.2222° 4.3333™ 0.6667" 20.0~21.9  14.7143° 10.2857°  4.5714" 0.4286"
26.0~27.9  22.0000°  13.8750°  5.0000" 1.3750" 22.0~239  19.8889"  13.0000" 5.1111° 1.0000"
28.0~289  21.2500°  12.0000 6.2500° 1.0000° 24.0~259  24.2857°  13.5714° 5.2857" 1.2857"

*The mean difference is significant at the 0.05 level.

Mean A.T; Mean Air Temperature, E.M.E; Ectomycorrhizal Fungi,
L.WEF; Litter Decomposing and Wood Rotting Fungi, G.E; Groun-
ding Fungi, O.F; Others Fungi.

Table 6. Duncan's multiple range test between maximum air
temperature and species of higher fungi according to habitat
environmental characteristics

*The mean difference is significant at the 0.05 level.

Min. A.T; Minimum Air Temperature, E.M.E; Ectomycorrhizal
Fungi, L.W.F; Litter Decomposing and Wood Rotting Fungi, G.E;
Grounding Fungi, O.E; Others Fungi.

Table 8. Duncans multiple range test between Rainfall and
species of higher fungi according to habitat environmental
characteristics

A?\T/{‘i(f'c) EM.E LWE GE OF R(";;’Lfla)n EM.F LWE GF OF
~239 1.5714° 4.0000" 1.7143" 0.0000" ~0.9 11.4286™  5.4286" 3.2857" 0.5714"
24.0~259  2.8000" 4.0000 1.0000° 0.0000° 1.0~9.9 5.6250" 6.6250° 3.2500" 0.2500"
26.0~27.9  3.0000% 4.5000 2.5000% 0.2500™ 11.0~19.9  0.2500° 2.7500° 0.5000" 0.0000¢
28.0~29.9  15.0833°  10.7500°  4.6667" 0.7500" 20.0~49.9  7.5000" 10.6250° 2.6250° 0.1250"
30.0~31.9  20.0000°  12.4444" 3.5556"™ 1.0000° 50.0~99.9  17.8000°  10.0000°  2.6000° 0.8000"
32.0~349 212500  12.0000" 6.2500° 1.0000" 100.0~ 231111 13.1111° 6.1111° 13333

*The mean difference is significant at the 0.05 level.

Max. A.T.; Maximum Air Temperature, EM.E; Ectomycorrhizal
Fungi, L.WEF; Litter Decomposing and Wood Rotting Fungi, G.E;
Grounding Fungi, O.E; Others Fungi.

H31-25H (Table 6)°] 747~ AT TAAHAL 93 - =
AFFE 30°C oPFellA, AP 32°C o dd wf fre
JE BYom 53], AT AdH AT APt 32.0~34.9
°ColA, G - AR 30.0~31.9°CollA =& o)A
o] YERstT.

FH A1 (Table 7)ol A= JAATZAIHALL 24.0~25.9

*The mean difference is significant at the 0.05 level.
E.M.E; Ectomycorrhizal Fungi, L.WEF; Litter Decomposing and
Wood Rotting Fungi, G.F; Grounding Fungi, O.E; Others Fungi.

°ColM, G - FARFAE AEFE 22.0°C o)l
ool YERo ™ o] H 24.0~25.9°ColA =&
frejAdo] ekttt

7 (Table 8)dlX= RE TH7F 2520 100.0
mm °FY o] frejAdo] =2 Ao YERit

olde] A¥, tFtY AR W% 26.0~27.9
°C, HILE 32.0~34.9°C, HALE 24.0~25.9°C B 5
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