THE KOREAN JOURNAL OF MYCOLOGY
Copyright © 1998 by The Korean Society of Mycology

Vol. 26, No2, p200-210 June 1998
Printed in S. KOREA

st HATSHAL| tist IEO
-HAOSH NS AR OSHAS -

[o}
[«

O
J|=] oo

£A RS
TRE

-

o

b

ELn

0 Tk

Notes on Korean Strobilomycetaceae (I)
— On Strobilomyces and Heimiella -

Yong-Hwan An*
*Department of Biology, Soonchunhyang University, Asan 347-400, Korea

ABSTRACT: To study the species diversity of the genera Strobilomyces and Heimiella in Korea,
52 specimens were collected from 1982 to 1996 at 25 locations including Odaesan. Collected speci-
mens were observed and three species among them were identified and described by observing
macroscopic and microscopic characters. The three species are as follows; Strobilomyces floc-
copus (Vahl ex Fries) Karsten, S. confusus Singer, Heimiella japonica Hongo.
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1) HADEHAISO| 5 HYE

1 EA7} o] wape] mepg o) FL, W]
ohiel, k) Fwto] B2 e A4 mopel
E71sh e S Bope) QRS Tp e, 245
& AR DAL ] 22 B1F 2E A5

25X Strobilomyces confusus Singer (1)
2. A7} Al 2R AR kS o) Far, 7t
B v AR, o2 - alFe] 3l
5 S5

2% ARsA o] morel E71% 2 A%

)

floccopus (Vahl ex Fries) Karsten (2)

Key to the species of the genus Strobilomyces
in Korea
1. Spores with fragments like inflorescence
of hydrangea, without reticulate, pileus sur-
face mainly upright spines, erect squamules,
rarely appressed squamulose or banacle-like
OIECE SCAIES, - -cvveerreemeeanaeinaee et einnaan
Strobilomyces confusus Singer (1)
2. Spores with completely reticulate like a
hive, pileus surface very coarsely scaly, main-
ly appressed squamulose, rarely erect squa-
mules or banacle-like erect scales.---------------
Strobilomyces floccopus (Vahl ex Fries)
Karsten (2)

2) FMOEHNSRC 5 5F

1) HAMEH|A Strobilomyces confusus Sing-
er

Farlowia 2 : 108. 1945

3

- AEHE 7hA] mekel B0 AL e

Plate 1. Microscopic structures of Strobilomyces
confusus.
a. spores (x1,000), b. basidia (x1,000), c.
cheilocystidia (x1,000), d. pleurocystidia
(x 1,000), e. inner veil (x400), f. pileipel-
lis (x400), g. stipitipellis (x400), h. basi-
dia of stipe (caulobasidia) (x 400)
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pme|w, Boke A5y ~ge T¥Holr}. 7t %
Ze] YAblE #7)7} 15.8~51.8% 6.8~13.5 pmo|
o, Bofe AFHo 7HE H& 58 el B E
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W R Aol A A mi= ARARRHC)

AlE HZ: A7 =, 44, ABAk, 1993, 7. 19,
(GBDS 296, GBDS: Gene Bank Dried Sam-
ple); A71=, 4494, &37]4k, 1982. 8. 14. (S 6, S:
Agriculture Science Institute Dried Sample),
S 7; AEE, A, e, FAR) F48, 1984
8. 18. (S 5), 1989. 7. 22. (ASIK 2834, ASIK:
Agriculture Science Institute Kim); 7}, 3
A, ediil, YAAL S04, 1985. 8. 29. (S 10),
(S 11), 1994. 8. 10. (GBDS 2014); 77]|x, &<l
A], A7k, 1986. 8. 31. (S 12); A7|=, TAFE, 53
5, 1987. 9. 6. (SU 26, SU: Sookmyung
Women's University); AW, SFiHA], U4x} 5
W, 1989. 7. 6. (ASIK 2671); 7} %, 954,
obAl, T AL 2, 1990. 7. 28. (S 20); A=, &
AT, 7 A9, 1990. 8. 25. (ASIK 3526);
A=, FoFAl, Agd d4¥, 1991 7. 12
(ASIK 3953); S5, AHA, 73, A4 F
1, 1992. 8. 1. (ASIK 4652); 2A7|%, 44|, 2
=4k, 1993. 8. 3. (GBDS 485); A7\ &, =4, 3}
AL 1993. 8. 19. (GBDS 627), 1993. 8. 20.

(GBDS 655), 1995. 7. 18. (ASIS 5007, ASIS:
Agriculture Science Institute Seok); 7} %, 3
B, 79, 1995. 7. 27. (GBDS 2692); 3¢
=, AT, A7, A=A 4, 1995, 9. 18
(ASIS 5198), 1995. 9. 14. (ASIS 5198-1),
(GBDS 2935), 1995. 9. 15. (GBDS 2578), 1995.
9. 16. (GBDS 2586); A7 %, AT, A5, £
ks 3, 1993. 9. 2. (GBDS 841). Adx, o
AR, 334, XAl 54, 1994, 7. 9. (GBDS
1332).
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a8z 3 TE(GBDS 1332)2 fditeom:=
Strobilomyces floccopus(Vahl ex Fries) Kar-
stend} FARSEAIRE FAke] gdo] 45k EAE)
RoES ol R} oA B AFdl|A = Strobilo-
myces confusus Singer® ¥-FE¢ich. 22\ #
vl oz e dee EAke] Z Rofo]
Strobilomyces seminudus Hongo2] ¥} Z#3}
AR AAY ZHA moke] E715 Zar, Axpde]
ZoE JAY vl 79 A 2YS olF
FAE AN, 7 8- A5A] uple] 2ok F
712 =l 9le A gl 4o oS o] d7E
e =2 3kt

AAZEHAE 2 AR 45719 B8 FollA
Strobilomyces confusus Singer® 5% ¢I¥l
EE F 1000 28 6,S 7, 8 10, S 11, ASIK
2834, ASIK 2671, S 20, GBDS 296, GBDS
485, GBDS 841)3} Strobilomyces floccopus
(Vahl ex Fries) Karsten®.8 2%-5o] 9ld 112
= 67 BE(S 5, S 12, ASIK 3953, ASIK 4652,
GBDS 627, GBDS 2692), Strobilomyces sem-
inudus HongoZ ¥-H{5¢] ¢ldd 2 F V)| 38
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(GBDS 1332)0], =u]lzz HAAZEHAF
(Strobilomyces sp)3 H-FHe] gl TR F
17) Z2(SU 26, ASIK 3526, GBDS 655,
GBDS 2014, ASIS 5007, ASIS 5198, ASIS
5198-1, GBDS 2935, GBDS 2578, GBDS 2586,
S 1912 Faeto] & 2874 o] o W3 A3,
¥ FoR welg

Pilei 50~110 mm broad, hemispherical to
convex, then expanded; surface dry, mainly
upright spines and squamose to squarrose
scales; color fuscous-black (1F1) rarely appres-
sed squamulose or banacle-like erect scales;
margin with veil remnants. Context thick,
whitish (1Al), slowly turning reddish (7B6)
and then finally blackish when bruised, taste
mild, ordor fungoid.

Tubes depressed around the stipe or ad-
nate, whitish to grayish (1B1), becoming red-
dish brown (9E6) then slowly black when
touched, 5~13 mm deep.

Stipes 50~80 mm long, 5~12 mm thick,
equal or tapering downward; apex reticulate
to annular zone, shaggy below; color white to
gray (1A1~1E1), staining red (10A8) then
black when bruised.

Spore prints black; spores 10.2~11.6x 9.3~
11.2 pm, subglobose, with fragments of a net-
work and warts like inflorescence of hydran-
gea, dark brown to fuscous (6F7~6D1) under
the microscope in KOH solution. Basidia 44.6
x14.0 pym, with 4 sterigmata clavate, four
spored. Stipe basidia (middle) 40.5~58.5%13.5
~18.0 pum, short clavate, sterigmata stout,
two and four spored. Pleurocystidia 37.2~69.8 x
11.2~18.6 pm, clavate to clavate-mucronate,
or fusoid-mucronate, clavate-rostrate, thin-wall-
ed, brown. Cheilocystidia, similar to Pleu-
rocystidia. Tnner veil consists of cylindric,
23.6~45.0%X6.8~13.5 um in size. Caulocystidia
33.8~51.8x11.3~22.5 um, cylindric to short-
clavate. Pileocystidia 15.8~51.8x6.8~13.5 pm,

cylindric, but often with a narrow neck. All
hyphae without clamp connections.

Habit & Habitat: Solitary to scattered on
the ground in mixed conifer and hardwoods,
summer and fall (July to September)

Materials examined: Chilbosan, Suwon-shi,
Kyunggi-do, July 19, 1993. (GBDS 296, GBDS:
Gene Bank Dried Sample); Yeogisan, Suwon-
shi, Kyunggi-do, August 14, 1982. (S 6, S:
Agriculture Science Institute Dried Sample),
(S 7); Kumsansa, Moaksan, Kimje-shi, Cheon-
buk-do, August 18, 1984. (S 5), July 22, 1989.
(ASIK 2834, ASIK: Agriculture Science Insti-
tute Kim); Woljeongsa, Odaesan, Pyeongchang-
gun, Kangwon-do, August 29, 1985. (S 10), (S
11), August 10, 1994. (GBDS 2014); Shingal,
Yongin-shi, Kyunggi-do, August 31, 1986. (S
12); Kwangrung, Pocheon-gun, Kyunggi-do,
September 6, 1987. (SU 26, SU: Sockmyung
Women's University); Naewonsa, Cheonseong-
san, Yangsan-shi, Kyungnam-do, July 6, 1989.
(ASIK 2671); Kuryongsa, Chiaksan, Wonju-
shi, Kangwon-do, July 28, 1990. (S 20); Kang-
won National University Forest Experiment,
Hongcheon-gun, Kangwon-do, August 25, 1990.
(ASIK 3526);
Forest Experiment, Chusanri, Kwangyang-shi,
Cheonnam-do, July 12, 1991. (ASIK 3953);
Kyungunsa, Kuhaksan, Checheon-shi, Chung-
buk-do, August 1, 1992. (ASIK 4652);, Pal-
dalsan, Suwon-shi, Kyunggi-do, August 3,
1993. (GBDS 485); Kwanggyosan, Suwon-shi,
Kyunggi-do, August 19, 1993. (GBDS 627),
August 20, 1993. (GBDS 655), July 18, 1995.
(ASIS 5007, ASIS: Agriculture Science Ins-
titute Seok); Kariwangsan, Pyeongchang-gun,
Kangwon-do, July 27, 1995. (GBDS 2692);
Changgoksa, Chilgapsan, Cheongyang-gun,
Chungnam-do, September 13, 1995. (ASIS
5198), September 14, 1995. (ASIS 5198-1),
(GBDS 2935), September 15, 1995. (GBDS

Seoul National University
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2578), September 16, 1995. (GBDS 2586);
Chikdu-ri, Kunnaemyun, Pocheon-gun, Kyung-
gi-do, September 2, 1993. (GBDS 841). Tong-
dosa, Yeongchusan, Yangsan-shi, Kyungnam-
do, July 9, 1994. (GBDS 1332).

Remarks: In the precedent studies (RDA,
1987, 1992; Kim & Kim, 1990; Park, 1991), it
was reported that this toxon has spores like
petals of hydrangea, but in this study, it is
confirmed that this taxon has spores like in-
florescence of hydrangea. Thus this taxon is
easily distinguished from other species in the
genus Strobilomyces in having spores like in-
florescence of hydrangea. And a specimen
(GBDS 1332), superficially resembling Stro-
bilomyces floccopus (Vahl ex Fries) Karsten,
is distinguished by spores like inflorescence
of hydrangea. Thus this specimen is iden-
tified as Strobilomyces confusus Singer in
this study. But these specimens need to be
studied more and more in the future, because
of resembling Strobilomyces seminudus
Hongo's spores with networks and spines like
a sea urchin's when observed with the micro-
scope, and because of spores like inflore-
scence of hydrangea when observed with the
SEM and pileus surface with erect scales like
banacles when grown up.

This observation shows that, among 45
specimens labeled under Strobilomyces, 10
specimens previously identified as Strobilo-
myces confusus Singer (S 6, S 7, S 10, S 11,
ASIK 2834, ASIK 2671, S 20, GBDS 296,
GBDS 485, GBDS 841) and added 18 speci-
mens were newly confirmed as Strobilomyces
confusus Singer in 6 specimens previously
identified as Strobilomyces floccopus (Vahl ex
Fries) Karsten (S 5, S 12, ASIK 3953, ASIK
4652, GBDS 627, GBDS 2692), 1 specimen
previously identified as Strobilomyces sem-
inudus Hongo (GBDS 1332), and 11 speci-

mens previously identified as Strobilomyces
sp. (SU 26, ASIK 3526, GBDS 655, GBDS
2014, ASIS 5007, ASIS 5198, ASIS 5198-1,
GBDS 2935, GBDS 2578, GBDS 2586, S 13).
Therefore, total 28 specimens were confirmed

as Strobilomyces confusus Singer.

2) HAOEWHA Strobilomyces floccopus
(Vahl ex Fries) Karsten

Bidr. Finl. Nat. Folk 37 : 16. 1882.
Syn.: Strobilomyces strobilaceus (Scop. ex Fr.)
Berk., Dec. Fung. 32-33, Hook. Journ. Bot. 3:
77. 1851

7¥e =717} 50~120 mme] i, 2ok 27|l
A b adol e, Fof) WMY, T4 wefo]
o 2 ERE S ALT, PR T TS

Plate 2. Microscopic structures of Strobilomyces
floccopus.
a. spores, b. basidia, c. cheilocystidia, d.
pleurocystidia, e. inner veil, f. pileipellis,
g. stipitipellis, h. basidia of stipe (caulo-
basidia)
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2 (6F)~4-2A qlgioz g3 v, g1H Alo]
7} 32~ 59 A (6D3~6F1)0 v, vt 2
22 AXY ek sla, 21E A7 A wi)
mefe] E718 2 7= otk 7o) #5-9) AA
of Waluke] Ahf-Eo] 2ol Q). AL F-=j 1,
Aol 7t A Al FAl HEE Fe0l(TDT) 27|
Wk}, vta WAle B3R vt

T Zo)7}h 12~15 mme) 1, Z7)o= 34~
FYAEL-TADO AFAA] o Ff SAAFDeR
53, BA HEE Fof] A wigh) el 9" Be
BEE -~ i B2y == o o F0F &
Exo] WAl Fhydolnd, 3 1A 9, 0.5~
L5mmz =23 3434 o AF& Be=c)r] o
€ 23] oF o2 Holxlc).

= =77} 50~120% 12~25 mmo| 1, $4lo]
o, f-A5He A 7|7t F2- Ho| wiF-iel,
EEA= AL o] Fok 2SI R A 2
S Aojny, Aol = PEA o] A 22 Hol g1, F
oFH-= Babe] EAo] g Eutelrl & Ao} 2
Zho g zebiA o] sy Fog Bov, tie] 7]
Yol iy S/ Hu 9R g8 Qo 3
7)1l A &AE AAA FA W ol A @
Lias

EREL Ao 5, ¥AE =7|7F 11.2~12.1
X7.9~9.8 ymo|z, F3o|d, AArl HA mof
22 =o] glow, ¥5e] 77 0.3~1.7umo} 3,
-2 ofzk A, tha Fg g wholge] gl
3t 252 KOH $-oolx] 2-& b~ 74
< ), Gxr)= =717} 43.7~44.6%11.6~15.3
umelw], 47ie] HapE-g 7Rl Rl 422}
olc}t. e 9= Hxl7|= =77} 42.8%13.5
umo| i, g-gert. FxdakAel = 244 st 9l
0w, 1 #Z/)= 48.4~65.1%x11.2~15.8 pmo]
Zoke TRl A= Fe Bl v 2 &
717F Qdek @Al el = 2 Aol glen, 1 A
71 37.2~57.7x10.2~15.8 pmo]n], Roke 23
olch. o) £329] FAAE 37]7} 24.8~33.8%
14.6~20.3 pmol, FE-yle zrgol}. 7t
B2 A= =17)7} 49.5~85.5%11.3~14.6
pmolsz, Zoke F& Z¥-3olch uvvhe 2

. . o

3 e Axa FAFY 9lov, 7= 19.5

o}
o}.

~22.3x 3.7~8.4 umolt}. BB FAll & 7adA
o] gich.
WA A7) Y A 1Bk (79~99), BES
% e TEIN A4l B ms At
AlE M2 A7 %, 44, At 1993. 8. 19.
(GBDS 616), (GBDS 628); 4495, 954, 7+
2], 1983. 7. 18. (S 4); A=, AT, 7ok, 3
olx} =, 1986. 8. 25. (S 9), 1986. 8. 26.
(ASIK 1883); 7i=, F3F, 74dd A+,
1986. 8. 31. (S 14); AE=, ZAAA, mekil, FAt
A} 9 1989, 7. 22. (ASIK 2822), 1989. 7. 20.
(ASIK 2796); A71%, #49A], AKRAL, 1993. 7.
19. (GBDS 297); 74715, A7, A5, 1993. 9.
2. (GBDS 842); 74 8%, 9453, AL, 3HbA} 5=
W, 1994. 8. 17. (SUA 40, SUA: Soon-
chunhyang University An); 47| %, 94|, 7]
b, 1982, 8. 24. (S 8); A x, HUFA], 2o, F
2} 5, 1990. 7. 28. (ASIK 3461); 7}91%, 93
Ak, oAb, AL ) 1994, 8. 10. (GBDS
20138); #A7|%, &4, w&E, 1995, 8. 12
(GBDS 2767-3); %%, ®-27, $ej4h, WA}
Z=H ) 1996. 7. 23. (ASIS 5851-1); A%, AHAE
A, el gleb4l. 1996. 8. 8. (GBDS 3600).
B|Z: & &2 Strobilomyces confusus Singer
oF oA} v §- FAlsl, FAE 1AL moke] vt
& o] % gl o] vhax) AMdA e A2 BF
7 $-F5 Az o "& $29] x=<1(0ld Man of
the Woods)' o]%F & zZH}.
AANTEMAE 2R A 46709 B8 FellA
Strobilomyces floccopus (Vahl ex Fries) Kar-
stenc @ EF¥o] gl TR F VY ZBES 8, S
9, ASIK 3461, GBDS 297, GBDS 616, GBDS
842, GBDS 5851-1)3} Strobilomyces confusus
Singerz #Hgjo] AWl ¥E F Il TE(ASIK
1883, S 14, SUA 40), Strobilomyces sem-
inudus=2 55 ol¥l T = V) R (GBDS
3600)0] Elar  AAZEHAF-(Strobilomyces
sp)E EFE W T8 F 67) (S 4, ASIK
2796, ASIK 2822, GBDS 628, GBDS 2013,
GBDS 2767-3)8 X &sle] & 1T/ ZRo] opH
TR A B Fo 2yt
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Pilei 50~120 mm broad, hemispherical to
convex, when young, later plane, pulvinate;
surface very coarsely scaly, mainly appressed
dark brown (6F4) to black squamulose, gray-
ish brown to dark gray (6D3~6F1) between
scales at times somewhat areolate, squa-
mules or banacle-like erect scales. margin en-
tire, with remnants of partial veil; context dir-
ty white, soft, brick red (7D7) then darkening
when bruised; taste and ordor not distinctive.

Tubes 12~15 mm deep, gray to white (1IE1~
1A1) at first, becoming dark gray (1F1), when
injured staining reddish then black, adnate
to somewhat decurrent or slightly depressed
around the stipe; pores angular, large, 0.5~1.5
mm diameter; tubes when broken downward
splitting rather than separating.

Stipes 50~120 mm long, 12~25 mm thick
near apex, solid, subcylindric or enlarged
downward, rarely enlarged upward, surface
gray to concolorous with the pileus, apex un-
polished, striate with longitudinal veins ex-
tending down from the walls of the tubes,
base tomentose, midportion covered by a
thick woolly sheath from the copious soft veil
which leaves an annular zone or two to sev-
eral belts lower down when it breaks; context
reddening and finally black when injured in
air. _

Spore prints black; spores 11.2~12.1x 7.9~
9.8 um, subglobose, covered entirely by a com-
plete network of lines to form a reticulum
like a hive, the ridges up to 0.3~1.7 pm high
to almost entirely imbedded, the wall rather
thick, with a more or less distinct germ pore,
buffy brown with deeper brown ornament-
ation as revived in KOH solution. Basidia
43.7~44.6x11.6~15.3 um, with 4 sterigmata
clavate, 4-spored; stipe basidia 42.8x13.5 pym,
clavate. Pleurocystidia 48.4~65.1x11.2~15.8
um, brown pigment, clavate to clavate-mu-

cronate, or fusoid-mucronate, clavate-rostrate.
Cheilocystidia 37.2~57.7x10.2~15.8 pm,
brown pigment, clavate. Caulocystidia 24.8~
33.8x14.6~20.3 pum, clavate to broadly cla-
vate. Pileocystidia 49.5~85.5x11.3~14.6 pm,
narrowly clavate. Inner veil consist of clavate,
cylindric, 19.5~22.3x3.7~8.4 pm in size. All
hyphae without clamp connections.

Habit & Habitat: Solitary to scattered under
hardwoods or in mixed conifer and hard-
woods, summer and fall (July to September)

Materials examined: Kwanggyosan, Suwon-
shi, Kyunggi-do, August 19, 1993. (GBDS
616), (GBDS 628); Kanhyeon-ri, Wonju-shi,
Kangwon-do, July 18, 1983. (S 4); Haeinsa,
Kayasan, Hapcheon-gun, Kyungnam-do, Au-
gust 25, 1986. (S 9), August 26, 1986. (ASIK
1883); Kangwon National University Forest
Experiment, Hongcheon-gun, Kangwon-do, Au-
gust 31, 1986. (S 14); Kumsansa, Moaksan,
Kimje-shi, Cheonbuk-do, July 22, 1989. (ASIK
2822), July 20, 1989. (ASIK 2796); Chilbosan,
Suwon-shi, Kyunggi-do, July 19, 1993. (GBDS
297); Chikdu-ri, Pocheon-gun, Kyunggi-do,
September 2, 1993. (GBDS 842); Huibangsa,
Sobaeksan, Yeongpung-gun, Kyungbuk-do, Au-
gust 17, 1994. (SUA 40, SUA: Soonchunhyang
University An); Yeogisan, Suwon-shi, Kyunggi-
do, August 24, 1982 (S 8); Kuryongsa, Chiak-
san, Wonju-shi, Kangwon-do, July 28, 1990.
(ASIK 3461); Woljeongsa, Odaesan, Pyeong-
chang-gun, Kangwon-do, August 10, 1994.
(GBDS 2013); Minsokchon, Yongin-shi, Kyung-
gi-do, August 12. 1995. (GBDS 2767-3); Song-
nisan, Poun-gun, Chungbuk-do, July 23, 1996.
(ASIS 5851-1); Hallasan, Seongpanak, Seogwi-
po-shi, Cheju-do, August 8, 1996. (GBDS 3600).

Remarks: Superficially resembling Strobil-
omyces confusus Singer, this taxon differs
from S. confusus Singer in having the spores
covered entirely with a complete network of
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lines to form a reticulum like a hive.

Because of its shaggy appearance and dull
color, it has been nicknamed the “Old Man of
the Woods”.

This observation shows that, among 45
specimens labeled under Strobilomyces, 7
specimens previously identified as Strobilo-
myces floccopus (Vahl ex Fries) Karsten (S 8,
S 9, ASIK 3461, GBDS 297, GBDS 616,
GBDS 842, GBDS 5851-1) and added 10 speci-
mens were newly confirmed as Strobilomyces
floccopus (Vahl ex Fries) Karsten. They were
3 specimens previously identified as Stro-
bilomyces confusus Singer(ASIK 1883, S 14,
SUA 40), 1 specimen previously identified as

Plate 3. Microscopic structures of Heimiella japon-
ica.
a. spores (X 1,000), b. basidia (x1,000), c.
pleurocystidia (x1,000), d. cheilocystidia
(X 1,000), e. surface of the pileus (x400),
f. basidia and surface of stipe (x400)

Strobilomyces seminudus Hongo (GBDS 3600),
and 6 specimens previously identified as Stro-
bilomyces sp. (S 4, ASIK 2796, ASIK 2822,
GBDS 628, GBDS 2013, GBDS 2767-3). There-
fore, total 17 specimens were confirmed as
Strobilomyces floccopus (Vahl ex Fries) Kar-

sten.
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Journ. Jap. Bot. Vol 44. No 8: 237. Fig. 3.
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Fig. 1. Morphological characteristics of Genera Strobilomyces and Heimiella.
Strobilomyces confusus: 1. spores (x4,000) 2. carpophors, Strobilomyces floccopus: 3. spores (X
7,000) 4. carpophore. Heimiella japonica: 5. spores (x 5,000) 6. carpophores
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1994. 8. 19. (GBDS 1493), 1991. 7. 28. (ASIK
4072), 1995. 9. 14. (GBDS 2987); A7 %, 54
A, 34k, 1994. 7. 18. (GBDS 1408); 47| %, &
4], o37)4}, 1995. 7. 18. (ASIS 5036-1); A&
A, =27, =3 AL, 1995, 8. 26. (GBDS
2565); A7\, QAAF, AL, 1983. 9. 17.
(GBDS 361).
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o jeta) Wolet Afole)] WE
=0l
Pilei 45~110 mm broad, hemispherical to

convex when young, later broad convex to

mepo] glehe o]

plane; surface dry, but more or less gela-
tinuous when wet. applanate or more or less
rough. color reddish brown to brownish red
to purplish brown (9E8~10C6~10ER), the
end of pileus light color, when in age. con-
text 15 mm, light yellow to yellowish white
(3A4~3A6), soft. ordor not distinctive, taste
mild.

Tubes 7~13 mm deep, light yellow to clear
yellow (3A3~3A4), then straw yellow (3B6),
adnexed, or distinct grooved around the stipe.
pores 0.4~1 mm, round, ellipsoid, or suban-
gular, light yellow to clear yellow (3A3~3A4),
unchanging when bruised.

Stipes 50~140 mm long, 5~15 mm thick
(base 35 mm), obclavate, usually be bented,
upper clear yellow (3A4), minute granulate or
reticulate, context white, but light brownish
red toward base, white mycellium.

Spore prints olive (2F6), spores 9.5~14.0%
6.8~8.0 um, ellipsoid, reticulate between tran-
sparent outer membrane and inner mem-
brane. basidia 28.0~35.0x9.0~10.0 pum, 4-
spored; context bilateral, stipe basidia 16.7x
7.0~10.2 pm, spheropedunculate to clavate,
thin walled, cheilocystidia 33.5~46.5x% 5.6~
10.2 pm, ventricose, clavate, many, pleuro-
cystidia 63.2~67.9x10.3~14.8 pm, ventricose,
cell wall in center thick, pileocystidia 6.5~
23.3x4.6~8.4 um, round, ellipsoid, pyriform,
thin walled. Clamp connections absent.

Habit & Habitat: Solitary to gregarious in
humus in coniferous forest (Pinus densiflora)
and hardwoods (Quercus serrata), or mixed
woods (pine forest and Quercus forest) summ-
er and fall (July to September)

Materials examined: Changgoksa, Chilgapsan,

Cheongyang-gun, Chungnam-do, August 19,
1994. (GBDS 1493), July 28, 1991. (ASIK 4072),
September 14, 1995. (GBDS 2987);
gyosan, Suwon-shi, Kyunggi-do, July 18, 1994.
(GBDS 1408); Yeogisan, Suwon-shi, Kyunggi-
do, July 18, 1995. (ASIS 5036-1); Mangwolsa,
Tobongsan, Tobong-gu, Seoul-shi, August 26,
1995. (GBDS 2565); Cheongok-up, Yeoncheon-
gun, Kyunggi-do, September 17, 1983. (GBDS
361).

Remarks: This taxon is characterized by the
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