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Abstract

In a survey on higher fungi from 2004 to 2011, and also in 2013, in Naejangsan National Park, a
total of 2 divisions, 7 classes, 21 orders, 74 families, 229 genera, and 521 species were observed.
Dominant species belonged to the families Boletaceae and Russulaceae (44 species), Agaricaceae
(35 species), Polyporaceae (29 species), and Amanitaceae (27 species). For the habitat environment,
21 families, 44 genera, and 192 species (36.9%) (63 species of poisonous mushroom, 79 species
of edible and medicinal mushroom, and 43 species of unknown edible & poisonous mushroom)
of ectomycorrhizal mushrooms were found; 41 families, 118 genera, and 199 species (38.2%)
(14 species of poisonous mushroom, 85 species of edible & medicinal mushroom, and 90
species of unknown edible and poisonous mushroom) of litter decomposing and wood rotting
fungi were found, and 29 families, 66 genera, and 121 species (23.2%) (8 species of poisonous
mushroom, 54 species of edible and medicinal mushroom, and 47 species of unknown edible &
poisonous mushroom) of grounding fungi were found, and 9 species were the other habitat. In
terms of seasonality, most of the higher fungi were found in July, August, and September. In
terms of altitude, the most species were observed at 200~299 m, and populations dropped by a
significant level at an altitude of 700 m or higher. It seemed that the most diversified higher
fungi occurred at climate conditions with a mean air temperature of 25.0~28.9°C, a maximum
air temperature of 30.0~33.9°C, a minimum air temperature of 21.0~24.9°C, a relative humidity
of 73.0~79.9%, and over 400.0 mm of rainfall.

Keywords: Climatic factors, Edible & medicinal mushrooms, Naejangsan National Park,
Poisonous mushrooms, Unknown edible & poisonous mushrooms
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Fig. 1. Map of Naejangsan National Park showing sampling routes of higher fungi.
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Table 1. The number of species mushroom collected from 2004 to 2011 and 2013 in Naejangsan
National Park

Resource use of characteristics

Fungi Families Genera  Species
P. EM. U.E.P. N.E.
Ascomycota
Eurotiomycetes
Eurotiales 1 1 1 0 0 1 0
Helotiales 3 8 9 1 1 6
Leotiales 1 1 1 0 0 0 1
Pezizomycetes
Pezizales 5 10 17 1 8 8 0
Sordariomycetes
Hypocreales 3 5 9 1 5 3 0
Xylariales 1 3 5 0 0 2 3
Basidiomycota
Agaricomycetes
Agaricales 24 99 260 60 95 94 11
Boletales 10 30 59 9 31 17 2
Geastrales 1 1 4 0 1 0 3
Gomphales 1 1 5 2 1 2 0
Phallales 1 6 9 0 4 5 0
Auriculariales 1 2 5 0 4 1 0
Cantharellales 3 4 11 0 11 0 0
Corticiales 1 1 1 0 0 1 0
Gloeophyllales 1 1 1 0 0 0 1
Hymenochaetales 3 9 13 0 3 8 2
Polyporales 5 33 48 0 29 19 0
Russulales 5 8 53 10 26 12 5
Thelephorales 2 3 0 1 2 0
Dacrymycetes
Dacrymycetales 1 3 4 1 0 3 0
Tremellomycetes
Tremellales 1 1 3 0 3 0 0
Total 74 229 521 85 223 184 29

E.M., edible & medicinal mushrooms; N.E., not edible mushrooms; P., poisonous mushrooms; U.E.P., unknown
edible & poisonous mushrooms.
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Fig. 2. The number of species according to characteristics of resource use of higher fungi during
the surveying periods in Naejangsan National Park. P., poisonous mushrooms; E.M., edible &
medicinal mushrooms; U.E.P., unknown edible & poisonous mushrooms; N.E., not edible
mushrooms.
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Fig. 3. The number of species according to characteristics of resource use according to the
month in Naejangsan National Park. P., poisonous mushrooms; E.M., edible & medicinal
mushrooms; U.E.P., unknown edible & poisonous mushrooms; N.E., not edible mushrooms.
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Fig. 4. The number of species according to characteristics of resource use of dominance
mushrooms according to the month in Naejangsan National Park. P., poisonous mushrooms;
E.M., edible & medicinal mushrooms; U.E.P., unknown edible & poisonous mushrooms; N.E.,
not edible mushrooms.
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Fig. 5. The number of species according to characteristics of resource use of higher fungi
according to the altitude in Naejangsan National Park. P., poisonous mushrooms; E.M., edible
& medicinal mushrooms; U.E.P., unknown edible & poisonous mushrooms; N.E., not edible
mushrooms.
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Fig. 6. The number of species according to characteristics of resource use of dominance
mushrooms according to the altitude in NaeJangsan National Park. P., poisonous mushrooms;
E.M.,, edible & medicinal mushrooms; U.E.P., unknown edible & poisonous mushrooms; N.E.,
not edible mushrooms.
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Table 2. Duncan’s multiple range test between mean air temperature and species according to
characteristics of resource use of higher fungi according to habitat environmental characteristics

Mean A.T. L.WEF. E.M.F. GF.

°O P. EM. UEP. NE. P. EM. UEP. NE. P. EM. UEP. NE.

13.0< 000 125 075 0.00° 0.13% 025 0.13% 0.13* 0.13% 0.25¢ 0.00° 0.00°
13.0~149 0.86% 7.86™¢ 3.71° 0.57* 2439 429 1579 0.14¢ 043" 3299 1.86°% 1.14%
15.0~169 0.71%¢ 6.86™¢ 3.86° 1.00* 043¢ 0.86° 0.43% 0.000 0.00° 1.719 1.14% 0.14°
18.0~209 0.14% 5.00¢ 1.43° 0.00° 086 1.86%° 1.14* 029¢ 0.14 1.29¢ 0.00° 0.00°
210229 1.25% 13.75% 867° 125* 6.83* 8.00¢ 4.33%* 0.75¢ 0.83" 5.83% 3.75% 1.17*
23.0-24.9 2.00" 11.50™ 8.63° 1.13* 850° 925 6.13® 1.50° 0.38" 7.25% 4.88" 1.13%
250269 2.10% 17.10° 13.50° 1.60° 15.50° 20.30° 8.40° 2.70° 1.00° 7.40° 5.80° 2.40®
27.0-289 3.00° 16.80° 15.80° 2.80° 11.40® 15.00° 6.80° 2.20° 0.80® 9.20* 7.80° 2.80"

A.T., air temperature; E.M.F., ectomycorrhizal fungi; G.F., grounding fungi; L.W.F., litter decomposing and wood
rotting fungi; E.M., edible & medicinal mushrooms; N.E., not edible mushrooms; P., poisonous mushrooms;
U.E.P., unknown edible & poisonous mushrooms.

*“The mean difference is significant at the p < 0.05 by Duncan’s multiple range test.

F| 32 H(Table 3)oll A= Ti-2o] =4 B HaF-Sat2] 3% =/d B4, A - =27 o]
AU A8 FAT A2 32.0~33.9°C w] -Froldo] Ilem, A - oRg HAL2-30.0~33.9°C
oA fepde] Shi= o2 Uelgeh oPatd BALS A4 0.2 30.0~31.9°COllA] o
3e Bl om APdoll Al B4 B4 30.0~31.9°CY o, A] - oRg w4, 4] - = 2 1]
A gl A8 FA HIALE 30.0~33.9°CY W] ool Qs A 0= LRIt o] 22 A,
2] 54 HA, A - R WA 9 4] - =20 Al 52 2|2 o] watof mhet iAo

oL

Table 3. Duncan’s multiple range test between maximum air temperature and species according
to characteristics of resource use of higher fungi according to habitat environmental characteristics

Max. AT. L.W.F. EMF. GF.

O P. EM. UEP. NE. P. EM. UEP. NE. P. EM. UEP. NE

15.0~19.9 0.00° 125 075 0.00°  0.13* 025 0.13% 0.13° 0.13° 025 0.00° 0.00°
20.0~21.9 0.86* 7.86™ 3.71%0.57° 243 429 1579 0.14° 043" 329" 1.86™ 1.14°
22.0~23.9 1.00° 7.60™ 4.60° 1.40*  0.60° 120° 0.60° 0.00° 0.00° 2.00° 1.60* 0.20°
24.0~259 0.11¢  5.00™ 1.56° 0.00°  0.67° 1.44* 089 022° 0.11° 1.22° 0.00° 0.00°
26.0~27.9 1.44% 1533" 10.11° 1.44° 844" 9.44™ 511 1.00® 1.00° 6.89° 4.44® 133®
28.0~29.9 1.64"™ 10.82° 7.45“ 1.00°  6.73* 7.73%¢ 500" 1.09° 036 6.00° 4.00° 1.00°
30.0~31.9 222 17.44* 1378 1.56° 16.67° 21.78" 9.33* 2.89° 1.11* 8.11° 6.22° 2.56°
32.0~33.9 2.67° 16.33" 15.00° 2.67° 10.33" 13.67° 5.67° 2.00° 0.67™ 7.83" 6.83* 2.50°

Max., maximum; A.T., air temperature; E.M.F., ectomycorrhizal fungi; G.F., grounding fungi; L.W.F.,
litter decomposing and wood rotting fungi; E.M., edible & medicinal mushrooms; N.E., not edible
mushrooms; P., poisonous mushrooms; U.E.P., unknown edible & poisonous mushrooms.

*“The mean difference is significant at the p < 0.05 by Duncan’s multiple range test.
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Table 4. Duncan’s multiple range test between minimum air temperature and species according
to characteristics of resource use of higher fungi according to habitat environmental
characteristics

Min. AT. L.W.F. EMF. GF.

O P. EM. UEP. NE P. EM. UEP. NE P. EM. UEP. NE

6.0 < 0.00° 1.00° 0.67° 0.00° 0.17° 033° 0.17° 0.17° 0.17° 033 0.00° 0.00°
6.0~99 0339 6504 217 0.00° 117 3.50® 0.67¢ 0.00° 033° 2339 117" 0.67°
10.0~11.9  1.13° 7.13% 450 138° 1.63%¢ 1.75° 125% 013> 0.13° 2259 1.63* 0.63°
12.0~149 0.00° 438 138 0.00° 0.13% 063 0.13° 0.13° 013> 1.00° 0.13° 0.00°
15.0~17.9 1.38™ 11.50* 738 050 638 850° 5.00° 0.75° 0.63° 513* 338 0.88™
18.0~20.9 130 11.90* 7.90° 1.60®° 5.10¢ 6.10* 3.707 0.70° 050 5.70° 2.80° 1.20™
21.0~229 230° 1840° 13.50° 1.50° 17.00° 20.70° 9.10* 2.60*° 1.00° 9.30° 7.20° 2.40°
23.0~249 2.63* 16.00° 14.88* 238 11.88° 15.13* 725 263" 0.88® 7.63% 6.75° 2.25%

Min., minimum; A.T., air temperature; E.M.F., ectomycorrhizal fungi; G.F., grounding fungi; L.W.F., litter
decomposing and wood rotting fungi; E.M., edible & medicinal mushrooms; N.E., not edible mushrooms; P.,
poisonous mushrooms; U.E.P., unknown edible & poisonous mushrooms.

**The mean difference is significant at the p < 0.05 by Duncan’s multiple range test.

35 (Table 5)°f whE 741 Ao, tiFo] =4 74 FH-EO] ¢ =4 HA
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2 73.0~80.9%% W Fel/do] = A= YEyiT ﬂ*”ﬂ%*é WA= 54 B
76.0~80.9% % |, 4] - oF&- WAL 2] - H B B4 A8 #14%* HA1-2-73.0~80.9%°11 4]
freldol] Qe A o= Ueth 2V d=toll e =24 BAL, A - R WAl R A - 57 BiAl
2 73.0~80.9%% o, -8 A 4—:% 73.0~75.9%< o %0 Jo| Q= A0 2 LERTE
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Table 5. Duncan’s multiple range test between relative humidity and species according to
characteristics of resource use of higher fungi according to habitat environmental characteristics

L.WF. EMF. GF.

R.H. (%
) EM. UE.P. NE. P. EM. UEP. NE. P. EM. UEP. NE.

50.0~58.9 0.00° 2.63° 0.50° 0.00° 0.00° 0.13% 0.00% 0.00° 0.00° 0.63 0.00° 0.00°
59.0~61.9 0.25% 4.50% 1.88% 0.00° 0.63¢ 1.38% 050 0.13° 025® 1.13* 0.38° 0.50°
62.0~63.9 0.50°° 7.33%¢ 4.17°® 0.50° 1.50¢ 2.00 0.67¢ 0.33° 0.50® 2.17°*® 1.17° 0.00°
64.0~67.9 1.14% 857°¢ 471% 0.71% 3294 5.14%4 3,00 043° 029 3.71°¢ 1.86™ 0.71%
68.0~70.9 1.20¢ 11.30°¢ 6.10° 0.70 6.30* 10.00® 4.30° 0.80° 0.60® 5.30° 2.70* 1.30™
71.0~72.9 1.50* 12.60° 9.10° 1.80% 7.90* 9.30° 3.90° 1.00° 0.50® 4.70° 4.20° 1.40™
73.0~75.9 3.00° 16.14® 15.86"° 229° 12.14® 15.86° 7.57° 229° 0.86" 843" 729" 243"
76.0~80.9 225 1838 14.50° 2.00° 15.63° 16.88* 9.75* 2.88" 1.00* 1025* 7.38" 2.13®

R.H., relative humidity; E.M.F., ectomycorrhizal fungi; G.F., grounding fungi; L.W.F., litter decomposing and
wood rotting fungi; E.M., edible & medicinal mushrooms; N.E., not edible mushrooms; P., poisonous mushrooms;
U.E.P., unknown edible & poisonous mushrooms.

**The mean difference is significant at the p <0.05 by Duncan’s multiple range test.

73 d(Table 6)°f| whE 4] Ak, th-20] =4 Bl g w-oto] -9 =4 #4l, 4] -
g HA gl 4] - =5 HALe A 1 200.0 mm oY w, A8 FA HAL2 400.0 mm
oVdelA frobds Bt P d Ml 54 AL 4] - R WA Bl A - S mT HAl
2400.0 mm o1 FY w, A8 74 HAL2 200.0~399.9 mmOlA ool Sl Aoz
Rt 2Vdtolld s S A2 200.0~399.9 mmollA, 4] - oFg ¥4, A - = B w4l
HAE ‘dﬂﬂtﬂ A12-400.0 mm g wl frepde] k= 2 0= Uepttt. o o] A o

Table 6. Duncan’s multiple range test between rainfall and species according to characteristics
of resource use of higher fungi according to habitat environmental characteristics

(mm) P. EM. UEP. NE. P. EM. UEP. NE. P. EM. UEP. NE.
30< 1.33° 10.17%° 5.00° 1.00° 1.83° 4.67° 1.33° 0.17° 0.33® 3.33% 2.17* 0.83%

30.0~ 49.9 058 533 2.92° 0.58™  1.33°  1.83% 2.00° 0.25° 0.08" 2.00° 0.83° 0.42°
50.0~ 79.9 0.63° 438 3.50° 0.50° 2.63™ 3.13* 2.00° 0.25° 0.38° 3.00¢ 1.50° 0.13°
80.0~ 99.9 033" 5.50° 3.50° 0.33°  4.33% 4.17% 1.33° 0.67™ 033 2.00° 1.50° 0.67*
100.0~ 149 0.50° 7.00 4.17° 0.50® 1.67° 3.83% 1.83° 0.17° 0.17" 3.00* 1.33° 0.83™
150.0~199.9 1.20° 13.40™ 7.30° 1.10™  8.60™ 10.50™ 5.10° 1.50 0.90° 6.20™ 5.30® 1.40™
200.0~399.9 2.67° 18.22° 15.44* 1.89® 1122 15.78" 6.56 2.22° 0.89° 6.89° 5.44° 2.00®
400 > 2.57° 18.14* 15.00° 2.14° 16.86° 18.43" 929° 243" 0.86™ 1029° 6.86" 2.57°

E.M.F., ectomycorrhizal fungi; G.F., grounding fungi; L.W.F., litter decomposing and wood rotting fungi; E.M.,
edible & medicinal mushrooms; N.E., not edible mushrooms; P., poisonous mushrooms; U.E.P., unknown edible &
poisonous mushrooms.

*The mean difference is significant at the p < 0.05 by Duncan’s multiple range test.
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SUPPLEMENTARY INFORMATION

S1 Table. List of species of higher fungi collected from 2004 to 2011 and 2013 in
Naejangsan National Park

Found at doi : https://doi.org/10.4489/KJM.20170035.S01
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