Fig. 1.

Fig. 2.

Fig. 3.

Fige L.

Role of Ecology of Mushroom Types in Forest Soil
(I) Ecological research methods and their problems

M, Ogawa*

Hypothesis of shape of rhizomorph, evolutional development, from
rhizomorph organized into fruiting body in nature,

Site description. H.J. Andrews Experiment Forest, Oregon, UsA, 1972
Position of trees and brush species in qudrat (20 x 30 m,)

Part of this figure inside the bold line are wet, the creeping
brushes and mosses are not shown.

Ps: Pseudotsuga menziesii
Tsuga heterophylla

Berberis nervosa

g g ¢

Ch: Chimophila menziesii

Distribution of leaf litter. H.J. Andrews Experiment Forest,

Oregon. 1972.
Ao layer measured at edge of 50 cm thickness and draw level contour

line and divided into 0-25 mm, 25-50 mm, 50-75 mm, 75-100 mm, 100 = mm.

Pseudotsuga-Tsuga forest leaf litter decomposition in H.J. Andrews

Experiment Forest, Oregon, U.S.A. 1972

#S0il Microbiology lLaboratory, Government Forest Experiment Station.
Soil Microbiology, No, 19, p. 39-50 (1977)

NOTE: After March 1, 1978, the address will be - Forestry and Forest Products
Research Institute, P.0. Box 2, Ushiku, Ibaraki, 300-12 Japan
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Litter classified by sieve, decamposition of litter volume
showed in percent, Samples were taken from 50x50 cm frame.
HJAI (litter thickness 3-5 cm)

HJAII (5-8 cm)

HJAIIT (2-3 cm from falling logs)

HIAIV (0-2.5 cm)

Samples from four points in 450 year forest, MPI and MPII are

from 150 year forest.

Fige. 5. Falling log distritution, J.H. Andrews Experiment Forest, Oregon,
U.S.A. 1972,
450 year Pseudotsuga-Tsuga forest falling log distribution.
Black color - ancient advanced decomposing stage class
1l & 2 falling logs. White color - relatively new, no decomposition

class 3 and above,

Table 1, Characteristics of process in decompositidon
of falling logs.

Fig, 6. Mushroom types distribution, H.J. Andrews Experiment Forest,
Oregon, U.S.A. 1972. |
From May to November, 1972, every 7-1L days collected and
investigated and the location pinpointed., Part of the quadrat

as shown in figure. Species names, see article.



page 3

Fige 7. Distribution of mushroom in coast black pine forest.

Kanagawa prefacture, 1969-1970

A Black pine

A 1-19: s0il microorganism sampling location, Solid line A

(]

layer over 2 cm, dotted line A lauer 0-2 cm, slant line

Sl.
Lh,
Rr,
Lf,

Ll.

Sg.

Table 2,

ﬂ open area. Estimated mushroom colonies only in solid line,

Suillus luteus (Fr.) Gray

Lactarius hatsudako Tanaka

Rhizopogon rubescens (Tul) Tul
Lactarius flavidulus Imai

Laccaria laccata (Fr.) Berk. et Br.
Suillus granulatus (Fr.) Kuntze
laccaria amethystina (Fr.) Berk, et Br.

Ecological characteristics of mushrooms found in quadpat

1969-1970 Kanakawa prefacture coast black pine forest

i M  mycorrhizal fungi
; SM facultative saprophytes
—* HA, AC, C.. soil layers
Mat, fungal mat
Ecte. ectommcorrhizal

Fig. 8. Soil microorganisms in mushroom exudates (juice)

Kanakawa prefacture coast, October 20, 1970.

Sampling location as in Fig. 7 at depth 1-3 cm,
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Isolation medium: so0il extracts and rose bengal, peptone,

glucose, Dilution plated method used. Bacteria and Laccaria

type: x 103/g. dry soil, other fungi x 10%/g. dry soil.

Fige 9. Surface distribution of soil microorganisms in quadrat,

Kanakawa prefecture coast, October 25, 1970.

Samples collected at Fig. 7 A location by sterile tube. Use

isolation medium as described in Fig, 8 with dilutions plate

method. B. bacteria, A. Laccaria type: x 10°/g. dry soil.

Vertical distribution of soil microorganisms in coast black

pine forest, April 1, and October 25, 1970.

Samples collected from soil profile previously described,

dilution plate method used for isolation,

Vertical distribution of black pine roots and fungal mycelium.

Kanakawa prefacture coast, November L, 1970.

Distribution of black pine roots, use frame method to measure

root size.

Fungal mycelium from 500 g. soil, use sonic bath to wash out and

took measurement.

Ogama, M,
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nervosa, Ga: Ch: Chimaph:ila menziesti 7¢ ¥
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K3 HREEOSFHE, H.J. ANDREWS EB#, Oregon, US.A. 1972,
AORBDEX 0 m ZEDFTLTREL, BEIT LSRR TALE L.
0~25 mm, 25~50 mm, 50~75 mm, 75~100 mm, 100~mm ZAo MHF X ¥ X

v i

o,
80 1006

—® HiA|
O—O0 HiAn
X——3x HJAII
L—A HIANV
o --2 MP|
o—=-=-0 MPIl

X 4 Pseudotsuga-Tsugatkiz & 24 FIE A © 5 A H.J.

ANDREWS B #k, Oregon. US.A. 1972,

WRBHELY 7ML THEL, SREXEREHECLE
T AEBETD%TRLT, 50x50cm 7 742k » TR¥
FEREL

HJAI G 51 B # © [§ 2 3~5cm), HJAIl (5~8 cm)
HJAI (2~3 cm, BIKL), HJAIV (0~25cm) o 4 &2
450 EAERKRHD LEREL MPI & MPIIL 2 150 £ 4 8 H b
K.

Vi BT o S et
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% 1. BROSHAE L LORKEH

Class

Features 1 2 3 4 S
Bark absent absent absent partly present present
Rate of decom-
position (%) 70~80 50 30 10 trace
Decomposed whole whole (sap wood) (sap wood) sap wood
part heart wood heart wood

soft, powderly soft, blocky to hard, larger intact, partly intact
Texture small pieces pieces soft

brown to dark reddish or light | reddish brown or | white or fresh fresh color
CO:Z; (:joizcom' brown brown white color
po (light brown) (reddish brown) | (whitish brown)

shrub, herb, moss |shrub and seed- | seedings of none none
Growing plants | and saplings of |lings of conifers, | conifers

conifers moss

conifer and conifer, fine root | conifer, fine root |none none
Invading roots shrubs, larger to |and mycorrhiza

fine, mycorrhiza

Cortinarius Cortinarius Polyporous Cyathus similar to 4

Collybia Mycena Polvporellus Tremella

Cantharellus Marasmius Pseudohydnum Polyporellus
Inhabiting fungi | Marasmius Collybia Fomes Collybia

Lentinus Mycena
Armillariela Pseudohydnum
Polyporus

pH, 5~10 cm s 55 (3.75) e (4.2) | eeeees
Depth 4.5 (3.5 4.0 (3.5 4.55 (3.75) (4.2) (5.7
Water content | -
9% in dry season 30.5 18.1 69.8 24.6 25.0
Age, year 100~200 (~50) !50~100 (20~50) | 25~50 (10~20) |5~25 (5~10)  |0~5 (0~5)

( ): v HOBE
% & LT Pseudotsuga menziesii iz T,

— S EREE, Tsuga diversifolia DB &5, & - & LEBHMEA

TWAEK, classl & L, FHtfciDOxclassS & LTS5 EHKizhIR,

10059 kg, MEIBI22346 kgD h, HEBROBHIIET
19238 kg, HETI0 kg Licnte, ~am v 7 DRI
Ko b o 1740 kg, FEFEIR 75 kg, #HHH 405 kg, #5FEIR
203kg L F 7R 7 7y —IZHLTHERI DL, A
Bio@BrEd L, fMoEMIBI2269.7kg &4 1
Mots, ZERLTEORDER26837.2 kg/haiz & L
y pety
BRIZOWTHLCRD L, BRYEEREIRS
BEOKEDFIFA7r—b~any 70B0OEIT
W d 1000 kg/haiz A<, BIEDOER2609.1
kg %EDLD24984kgbTcot, ThHLDEBY
< A2 Ramaria, Russlla, Cortinarius, Hydnum,
Tricholoma s ¥ T » 1, GEEORICEBOERY
TR L, Ao BRICE R HiT 5 Cenoccocum DEIR

/

124145.7 kg/ha = b Z L, X DE12209.2 kg, EAE
12696 kgizd s o1,
BEOAEBICM->TRI VI TV v 7iZL B
FEREREBCEBROGANGE X TEE L
W 727 ) =) v 7BOBREDCBAITIY v
ZB-T, 2 =—%fFREOBEICRETONELE
LMD TENLMBLENDD, BREPEHEE,
BEOSBEYRLIBETIREREOIHkEY
SHIS>THLSLEND B,

5 &n_BMooH, £FRCR

B KARCETSZ0Z0REME R 6 ZRL
teo BEORETHADICEOEBRER Y TR IZE
e TEh ok ¥15,2, 30812+ ELTE -
7oh, B bh, BIETE -2t b B 5,
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K6 zoZ@Emoa#HR. HJ. ANDREWS ERHH,
Oregon, U.S.A. 1972.
197245 A0 RAFE11 2T, T~14 BEC
EOIEYREREL, REMBRYE 1.
W0x30m=2—V5— VO—Ru¥irT,. B
BAXER

R L5 CEEDARTOEOERMMEIZL - T
Ay—ticn, EACAREDam=-R7=27Y -
v7, Wb¥bve Rl T 5D TRTOFEENE
BELdot, ROPIZRONABIDI A —TDEND

03 ; Raf, Ramaria flava, Gos, Gomphidius sub-

roseus, Su, Suillus lakei e ¥ TH o1y V v & — 53R
*3 % Mycena, Marasmius 7¢ &£ D/INUOEET, — 8
AT AEXBEYIMTHL DR Russlan 7 1o — 7
DX ICHEREAREZEY T VREBERIZ B —H%
CRfiLT, MR TIEOARBNEBEREEDSS

FrcBohn, BRELL, ReimiRLroEhde
BE2YDTBHERD X S5iicd, Mya, Mycena atr
boides, Rup, Russla placita, Russla flava, Myp, M
na pura, Inpu, Inocybe pucita, Inn, Inocybe manipe
ETHD, fizkez+5,

10mx10mop+7 72565 20es LTS
Lich, £6TERIZ85 %8, FHREANT3IL
ZTOMICNBRObDEY, EX T4 ke/ha k1s-
2, LOBRZRAEOTRRILREEGEDODIZE S
BEWETH -7, 205 H AL BHEBRE, 37T &L
BThh, THENTHEDH-1, ERTIREREC
DEENNCS L, 38 kg/haizic»1c, BBEDH
EEDOEEDE D - 14 Dk Cantharellus  cibar.
Gomphidius subroseus, Ramaria botrytis, R. fla
Russla nigricans, R. placita, R. flava TH Y, = 3
NELHETH-1, WIOhikEDae=—, o=
T 55, BVWEEEY LS5, BEBETIIAHE
B, #EHDOLDE LTt Mycena a
alboides, Rhodophyllus sp., Xerompharina campa.
la, Mycena species 7 EH L L1-,

A OREETIZ8EAMIC, 1B A BT, 36F
FHAHZAESL, AdBicERT 5 b 0o k¥ i3k
HTH7. 205, BEFSRERIITETH-»
wEEEER - EHESOERFE1:1 &4, 2
Lictrtiaml 2o BHREARSCEAR X FHER
i, v e ¥R T S22 8, MOz =—%-
530D238rish, CoRLZIFLIL:1 ko
HHZOWTIZARRT AN, TD7e52REDOR
ELTEY, TRUIAACEL, THEREMNIV
AIREELIARNLLOTH S,

—fiTAXRBoZzO I REETIRIILEPTLI
tae=—%Fo0, LKBEBCEAXLEFSL0T
b, PEIDED 2 7 = — (2PpIhELIZESHTE
HobohB\, TOFORREHIZY > TRAS
KELERINBDT, LInLWA, IS
FEBEREXRD L, BEREOSEFERE L—FS
DHBFETHDH, ARIDTITILBE,

EDZDOREIS ARG E s fon, $XTY
DEREETEPERHICOLLLDTH »7-, Hh4
Rhizopogon, T¢&i3) AR X 11 bh, N7
DM BI o7, TANDIARETRELEDS
Mied, MELTIZUED, 11 ATty
Lo 2BERAE TR -EDIFITLRELT
ThHhH, HETHE TREME V., BADOEEK
bRT, EDOZORAMMIHETH 2o, EEA
OIS ORDBEENSTch, BUEFYH e
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III. BRI av YA

BFF: BF)IRHEEE, TRI VK150 miths
S R 20 FE8, 7 =< ALK
4 BEpATCR e =y RN I mERTEBEX
nTEhH, HRIVFEEK, HIEIrEEIhTVS,
BE3~4dm WEESI~8m LAERRIFR, BE
BT =€7 2 Y 7HHERINTED, DZABHEY,
NN HF, ~TAYRENBHICROhAEY, B
EEL, 7 o<y ofRBCETICKILURORE
TEELAFIEEARB IR EVS,

Bk, BE, RBICIAENRELA, HRM <
YHHRAER LTV A BEERNRLA
5, KRR LTEOLDTEMTH S, RV AL
EIBFERLHDBLERDLRS,

BENHE

HESPHEORE LEFOHEIZL 512,

1) HARERETS2NDZHT 1969 ENG 1971 4
ITCEEZHL, 19695 L V0EDEHITI-T
2-F7—- tROFEGERENBL 27 = —DNED
=y VI T, EOZOREERORITE IZHEE
L. BELCBEOEENMHER IR0 LR
DHETHEL, B8L -

2) THEBEPOFTECFREFREILLIS>TH-
1o FEGOEXBOBREH2om OB EEERL, 2 — ¥
S—tAHROIMBOLEDOHNEEOALLEX
1~3cmoBpd th, HEHETE LI, 2 - V5 -}
NotEEE»rCREBCHY LY, RECL THE
MDOREERTT o1 HERVIShLFRERETH 5,
B3 AIE, BBRCZBOTE Lty Ahic LB
iz, RREBICEs XXy r izt y »
7 A= v/ERYRAVIC,

3) BEETHOWTIR77%EBT, FORERYIID
h, 2—F5—'ATRABOEZXIroT=y
v LI 2y CHERIBEY & 0, Wi R ERE
DHETEEDOFRE P RDIC, BEOGHREMEY 4
DI, YL, BRELALK EEERET
HREX T FREL
4) 2avYnRIBIROBREOTENE,LS
50x50x5cmaD v 7 THERL, BIELL, 1L, &’
GREIR—ME»S 500 g0 YL, BEEEE
TEEYEVHLTRELR, 2 ==Y 0MB0OIRE
HEHZEEIOREBE TERDOEAT - bS

L7, REHzTvhuvickEL, EEKTEY, )
Wk, HEREHIZS xOToBELI, 3) 4) IKE
FLIEMT2) TRXELDERLTH S,

BEOER

HYHEPHEAEMPE LT, FItdoZHEL
EHAEY L OBGEICHOVWTRRD - LT3, M
BHRETH, MAELEZEOSFMIRTICRRALIED
T, 7= V0BERE, ZERZ7r=7030D
AT, FRIEL, BELHERTAFCRFEL R om
i2ish, HERABORE I LAL V, FBRRA
BOEATO236h, ABDOERLEEO T THREA
KXoThtdohTsh, Rr3Ed»oTh o
ZENELELTVWAZ Eibad, BEOHRIIFE
LB »THTT,

1) &nZH

EOIHORENBLEEIh A HAEEREXRT
2, ERBBEEEPR2IRLL, RELEBEOERIZ
COREHESBTLHOMIC 18T T ELr o1, =

R7 BE/==7HCB5Z2000% BEE
B, 1969~1970.
O7z==v A~ :+EZEHFTEARH
HEIE B THrEhiTBF iAo B2 om L
L AR THIENLHFZAOEO~2 om &
RTFTRRERE. 20Z0HFEar=—2
FERTHZALY, :
Sl: 229475, Lh:onvs4s, Rr:vav
e, Lf:*.-v24% Ll:*v%x%%5, Sg:+
F794%, La:vsa54%
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2 F-F5—-r'AHERELICZOZHOARNER
p . Number of | Function and | Mycelium in soil . .
Marks Species name sporocarps | substrate and color Habitat Mycorrhiza
Si Suillus luteus 15 M Strand and rhizo- HA Ecto, fork
morph, white.
Sg Suillus granulatus 12 M Strand and rhizo- HA Ecto, fork
. morph, white.
Lh Lactarius hatsudake 56 M Mat with strand, AC Ecto, fork and rc
white and grey.
Lf Lactarius flavidulus 6 M Mat with strand, AC Ecto, fork and ro
grey.
Ll Laccaria laccata 102 SM Mat with strand, HA Ecto, fork and ro
white.
La Laccaria amethystina 46 SM Mat with strand, HA Ecto, fork and ro«
white.
Il Inocybe lacera — ? ? ? ?
Rr Rhizopogon rubescens 7 SM Strand and rhizo- HA to C | Ecto, fork
morph, white.

1969~1970, H@EE 7 == v, BELB T2 TicRv-22, M: [FHE SM: BAMEDY LS LBLILE
#HE, HA, AC, C 28R, Mat: X2V F[E4RK, Strand: WENEORE L L% %K, Rhizomorph
: NEEDORAE LACEAR, Ecto: #H4EEE, Fork, rod: [GHOF, 20 0REANIZI970 ED0Fic L B,

Da—F5— VRIIZSHEARE LY, &~ DEFR
BIPUTED, FLOLDONKRREELEHAR Y = »
FHDae = —2LREIR, HHRE A FATH
EREFEY L TUWEEBbh B YR LA, AU
BERBCEFL, BUB BT - THRAXEES
5, TRTHEBELBEbh S, BROR 2D XL,
7+x—7, BRIEEOEBBAGEIREND. 220
TS v Er—%v 32 rIIREINDLIDOT
HoTe
HUDEFREYE-TWAHLDIKENaI e =—, ¥
v RHEHEIZEL ) bk o1, MO EDZ
PERF YRR Y, DT LIHF, LD =0
ricrz b Hh, v2IreDXITEHARAELA
530 LIZLISOED v e bHifsots, EDIHM
EGHFDOULDITBEDTTL BRT, THDTHMT
»5,

2) TEmEMECENZ

EOIEOEANKB LB IALZALTV 2D
T, YURFORBRMBOLEHREDCLRATV D2
TTHBH, S5EBHEOEZDIDRESE (LLDTF) 25+
Bat-oTHBELIEREYRBITRLL, HEAKL
74y, IEEUEEN bR, L, BREED
BE LOBEORBR LI > T KREL I LB,
FOFODOEIM E L BBOMEHHELYL - TV 5
I35 icB 2%, BOBRI T TRRLT WL, ARE
HE, HBREOARICIBALI LAV S -7, B

2007
324
150 U
. i
=
E
3
- 100
2" 8
T
o
50.
5 i
F B A F BA F BA F BA F BA
~ [ N
F £k E ¥
% £ § 3
g H & S 2
g T . -
8 13 < 5
$ i g 4 8
£ & g 'E' ;1_
> =
8 g

8 zoroveohoHEREY, #HEERE. 10
A 20 B, 1970
RHRRTOXDOIRECBEOE X 1~3m
OWTH 5. FHRASHEEAIH ISR X
g —XXRvHrzt:_7brv, Fra-X
Ex R FREFERICL S, 2257 )+,
PR x 10°/g %4 AP x10°/g%+
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Soil microbe FBA FBA FBA FBA FBA FBA FBA FBa FBA FBA
Sampling point 1 3 5 7 9 11 1 15 17 19

K9 =2-F5-rROTREEHOKFELH, Mk 195258, 1970
ZRBYRTOALENCHBEF -7 1L > THRL, R8I L1k
WTPRFRECIOBEYYIHELI. 22579V 7, B, BHEE A

:x10*/g%+.

BB TIDLISRENDLDIRRIZH ZDIDHE
Bbhd, #7722y 2HRRE, 77474+ [H
B, 72y 088, 2404 2F 2 08R0OF
Byl —VIEL, 72 b=X 2y XA
P VARY &

—5, EORTD125H19FTOETEDIDORE
BRI AR R LD, BEDEFTRELIONRI I
TRTRETH B, 552 10 STHREHERITIZKE
BB D, FHRVEL AT —TH -1, £DOR
SORERLBATIE 13, 15 19ix/s=bt=v 2y
Bl 1,522V 475F8, TRv5L.54%8 3
2V E 9L 113Fxvx2rR, 1TIXEZEYTA
LN T, TR EIHIRT ERBETSE, 1L
SIZOVWTIRRA VA 7 FOREMBITEL,TE9IC
DVWTREDEDYSLFIHFEFV X2 yOMBEIC
HoT—FHL71, 11248, 13, 15 19ixv-Sh 2
b=y arBTRHon, TOMNBICZOIOR
Epitehots, TOBRERE LD IZS L, 41
BBBENFEDOLDT, chbDSICLEELEI G
LTV d Ll

Bt RTIIIDIS5CEDOIRE » THEHMEY
BB SToh, TY—LEEYSTHOKERER
o TWBED V2 BHH, ZOMICHBEEPRKE
BEHOEBELLALDOND D, EHL 25V,

3) FEXEPROWEMELEMAEDS X UVEBENSE
(-2

HEIEEIHTH 12 ke/m? Zich, HRELL
10~20 4 v 2 2D7 52 v avhB K AHBAB
Blicle-, BEOGFRABIHE,»LHRE, BEE,
FiiENh, Beaih, BRicbsZ it
CORBEKGEL, HESHEETHETS L, RRE
DHBAERSTEIELICO N TS 2N, ZOFER
RARETIREILICEDLL, BRETIIY%, KHET
86.6% &itnL 7z, Trichoderma DB ES LD »
to, BEOGEABCIILLT, BEYWOBEBMLEOHK
ehy, T NEEFRET L BHBRED T
BiBowgEmLezo i B b BBy 52 T35 33
ThHh,

—%, 7e=vO8BCOWTRS L, ELER
Hiw, B, FVEEoR, RENICRaR bt
bhtc, ChirbKELEEERICY - TRYSET
BEEEREARBREISL, TVCHLEBTCTHBEA
E230% BB T135% L B{L Lk, Trichoderma
GEERTHEMNLY:. Z0X5CRBIESCSAET
ZHABLMEYHEEYRETE1I20EREK-TH
b, RIEBREOEMIBREYEOEMY L6,

TEBREHODBEESGHAXRAE, RI0DL 5Kk
7o 4 BE 10 AT v ERTEA, XB10om
TIRESGHIBONATE Y, foLEcHLTEL
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Colony number
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R10 BE/7e=YHKOTEREEDEESF4A]
B, 10 A 25 8, 1970.
RE N ES»HLERL, RO TFRER
T rhoREL.

Dry weight
1 2

Total of root

= ——e=—Larger root, more than 2 mm

|l emmeees Fine root, less than 2 on

e—— Mycelia

7 v = DBRIVEKOERESH, HEER,
11 848, 1970

+Ehr R TE I =V OBRY Y 2 YUK
12X - TRRL, KEJICHE L. B 500
ghntEN D, BEREEMFICI > TEDHL,
BIE L7

X 11

B e, EESEMT AEEAR bR,
BEHIAL, 7o 5R3B bt ELhrot, ZOX
5B O LI REBENECA BY LA
T—RBTH -7, A ROV FTTIREBRBOBAED
BENELLIEPLL,
su=vORIBEGLOBEESHYRSE, K110
Iyricd, cONBTIARBLES Thotciod
BX5cmETORBI DI, TOBMETIZA B
BEWigaTh, 7= V0BRASRICEDOFAAD D
Lidtehote, 2= 70KVBRBEVEETTERL
7o, BERAYESUHBRELIING 0 m ¥ Tt
Lt CORHREBHBEOTHELL—HLTEY,
BEREOEACEARYERCB > TR T TERT

B Edbnb, ¥, TOBEBIERIECIIHE
P, K10 I RL A EHEEDOR LD 5 EX
ELTVANCRABFHERLI, oo T HER
EHLEZOEELEOBITRFIGhDIMbh 2HB E
Bbhs,

DED ISR EMTHNIE £8THZDZD
BLA, BELBEULAELONSL, holEDE
OhrbhEVCLHEBRCEbRR T, BMAR T
BEHLUNDOEY), BEHERI ERIZHLZE-T
Y, BEHOBERIBEISRITEZ Licis B,

ZOEOBMIEREBEERONALLAEVWEE
ehin, BEY, EFOEYARBROPTELLX LS
ERARBIEZH T, MENGHTIEESLET, &
BREYTLCHEL, TORIILEHRBETH L
BHRETIZC, TXTOEEYBVLEFHZ iR
AAfEleZ T DY, BRELTARLETLH S, B
ETRELOBEEBEDOS D, TOEER, LI
HORCLELTF G EVH L THEYED T
5, BREEROPTHEYNEHROBRE Y TL T
HeDETIZ2Tinic) OB EANRETH S,
HKEOTE L 2L{DAZL->ThENTINETD
MRRRX LD DTFRNTHIENTE T2 E
¥EIEbLHLTEL,

51 B X R
D P R B, 272, 79-121 (1975)
2) IS HRABHE (DB (1977)

3) FoGEL, R, M.OGAWA & J.M. TrapPE: US/
IBP Biome Int. Rep. 135 (1974)

4) OGAWA M.: Trans. mycol. Soc. Japan (in
press) (1977)

5) WAaRcup, J.H.: Ann. Bot. XV, 305-317(1951)

6) LamHo., O.: Acta For. Fennica 106, 5-67
(1970)

7) BULLER, A.H.R.: Research on fungi, Vol
1~6 (1934)

8) Masul, K.: Mem. Coll. Sci. Kyoto Univ. B.
III (2) 2: 149 (1927)

9) Hamawma, M. Jap. J. Bot., 10 : 387-463(1940)

10) /Ml H: BEAE¥ELSHFIEE (1974)
11) /Il HE: Urban Kubota, No. 14, 4-7 (1977)
12) I B #ETE (R (1977)
13) OHARA, H: Proc. Japan Acad., 42, 5, 503~

506 (1966)

14) /M H: BEAKELEEE 840, 114-116
(1973)
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