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DT, ERRE, A, B LOURMY, BH® I X o T —EOMEIT oL TOBRE TR T
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BIHRE HitBHFOEERIMIECET I LERERREREL OBF

&5 OIL 1948~1950 FIh T TER, MH, HiESERRENOSEOTMEE oW, LR
ARIREHIE L DB tRis L O° Penicillium %5 X0t Aspergillus [BESEDSIRICOWTHRE A TFo.

MR RO EE PRI ALET 5 - L A L, SERKERER TR L
BARHOREE & IR L LB T 5 2 &3, ALLISONY, BRIERLEY 6% T X OTHLMACINTE
D, EEDLLFHERCE CRKOFRELRWD L. EREYE B2 xR & T 5854, HRHE
BOFEERRERIRT 5 2 L3RRI . ZOFE BT No. 19~21 LisiivFh i

PR 2 B L, 15 AOKEZRELCRE V528 olcicd
TOEBRNCHREFNIZELIEL,

i, SHMERBEIC O
WhTe B species A%\ ks S EERTOBRETRRA L D L L L, sk

F1x A B ER B A
Table 1. The sampling plots.
- i \ ) -
WS R e  ® B
FRAD
pr%fltl)i Prefecture gfofri‘zit Mansrgl:ietment " Species of dominant tree layer S;f;{gﬁ
I , : |
1 7} I?\? | %ghglg; m %g%bm;t;OB : l‘:‘< (gOOd)
2 ‘ 11gata ibata 78 ‘ Kl\ (bad)
. e & THY
ER HFRZEER 5 \ Pinus densiflora SIEB. et ZUcc. E'< (good)
i Iwate College Forest ! - -
§ow o 6 | R (good)
) i Twate ‘ T
! young
5 BF Ok E 28 it (growth)
orioka Obuke ; e
76 I Larix Kaempferi SARG I& (good)
7 WA | g{l‘%%ﬁbé‘; " | & (good)
- anabu e
8 Tanabu | 76 Thujopsis dolabrata SIEB. et ZUcCC. \ £ (g00d)
9 | 130 E'< (good)
| i
10 | = B -HFIE 130 5 7]’<Ef< (bad)
! ﬂmﬁi Sanbongi Towada Fagus crenata BL.UME e
1 : 114 & (good)
12 9% RR (bad)
1 o o o . - H
! THEY)FE=Y ‘
13 - # ﬁEﬁEH_dSZ Abies Mariesii MAST.
o Aomori | akkoda
14 | ‘ . 52 Mountain meadow soil
; =] | & ar21 .
o iﬂlr‘isawa | Yatate TR Gj‘d)
TN -0 A
16 i fﬁkfﬂ Yamase Iwase ‘ e B E< (good)
ita | TR CTLTAEE o1 S . .
k/NRRIM(Z . REHTEG 21 | Cryptomeria japowica D. DoN
7 : Kamikoani | Okidaomote | ] E“ (g0°d>
‘ [ f = fft4 |
18, Noshiro Nibuna B R <g0°d)
i HFEYH
19 ‘ 40 Tsuga canadensis CARR. R (good)
- - B | Bl B mE Xk 40 Ty ox T
20 | Gunma | Maebashi ‘ Usui [A,_ Zelkowa serrata MAKINO B (good)
21 i 40 7y, =2+ 5 Castanea crenata S. B (good)

et Z., Quercus serrata THUNB,
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Table 2 The 31te condltlons and the descrlptlons of proflle

|

It

- ‘ ke ) T HhmpE (ES, +h e
Hﬁﬁ&?’? T:hii’é?ﬂf oM R fHelght *  f 1151 lg’fé} _ Descriptions of profile (thickuess, texturre‘“’ structure®’) o
No. of [Type o . rom sea | 7 : ncli- - — .
Profile sol:i’lﬂ’ ‘ Parent material level |Direction) oo A, B A JE | B
! (m) A, layer l A horizon J B horizon
Do TERF A e | L:item . o s o
1 Bp(a) ] Granite-gneiss 100 ,E;M,SH B 18° ‘ Fe 1~2em | A: 5~15cm, CL Gr. ‘ B: 20~25¢m, L., Nutty
- . i T Tl 1 - T
2z Ra ak %ﬁ%iuim) 60 NE 200 LF:+ A: 1~3om, SL., loose Gr. | B: 200m, SL., loose Gr.
[ o Bi: 20~25¢m, C., Massive
i koW IR TS L: +~1lcm Al 5~10¢m, C., Cr. L i
3 Blr Volcanic ash 320 S I~2 F: +~2cm A.: 5~40cm, C., Massive [BsB}S4 1&;’)1'5575”;:(330 CmMéSSlé?ey
. | G Tk W k! 300 | ?\ 1~ge | Lid~ilem [ A 5~13cm, C., Massive B: 10~15cm, C., Massive
! fiiv_olcanic ash i | e F: +~iem A.: 20cm, C., Massive G : 20cm, C., Massive
i AT | L o | Ai: 8~10cm, L., Gr. .
_lrj‘jiDi(Vd) \ Volcanic ash 400 R S ‘ er Zj ‘ _}f F: 17 20mﬂ‘ ' A, :10~12cm, L., Nutty B: 20+, L., Nutty
Kl IR ’ ’ ~ k . “(H)-A: 100m, L, Cr. ) ,
‘7BID ‘ Volcanic ash 400 N 1~2° L, F:2cm ‘ As: 10~20cm, L., Massive B: 30¢cm +, L., Massive
R - L: 2cm, A,: 1~3cm, CL., Cr. (BE) | n . o
R o - i, ? i Bi: 10~15¢m, CL., Massive,
1 Pou ‘Pyroxene Andesite 240 NE ‘ 4 }1; 15~77CC’Z Asi 5 lgﬁbﬁ’”\:ﬁ%ﬂy assive, | EMICEkOER, LT BC
‘ :’”%‘w s i B ‘ T L:iem '7; "’5 o L., \ . .
% ~ 90 C o 12 5~9cm, Cr. (#%5%) B: 10cm, C., Massive,
8 | Ppn Agglomerate 30 . N 1~2° g 23 Aﬁ;fcﬁ Ast 7~11cm, L., m T BER As r OB gD ERE
) o . o © L:iem o N e
| KoK o o 17 . . : B: 20cm, L., Massive,
9 Pom Volcanic ash 900 S 10°W 6 HF—(IK) :lcércnm A: 6cm, CL., Gr. ‘ A L Db Sk R
L: 2cm L
KWK : o o : A 1~4cm,C Gr. Nutty  Bi:15~200m, L., Nutty gk &
10 Po1 Volcanic ash 930 . N 40°W 34 HF Sicgz;n As: 6~116m, ., R ' : 25~350’m SL., Nutty Gr.
; o | L: + ) . ' .
‘ KK I . A 2— Scm, C., Massive A’: 13~15cm, L., Massive
1 Br ‘ Volcanic ash 480 N ‘ 5° F:+ A,: 3—6cm, L., Massive Bi: LT
- \ H-A: 2~4cm | I A T
i L: 1~2cm
Ko K 13 o . A, : 6~7cm, C , loose Gr., B,: 3~5cm, SL., Nutty Gr.
12 Ba | Volcanic ash 480 S 35°W 26 g 2~§CC;”7 As: 2~3cm, SL Nutty Gr. By: LT
13 LPWlm Vﬁlca&ﬁc J’.j{éh ' 1000 ! S 45°W | 2° ’ H—IA F5-gcm A: 6~9cm, L Masswe } B ILI‘?‘U’XL MZS§1V<3:
o KWK e | q aeew . | L, F: 4+ ‘A, : 5¢m, Massive  |By: 10~15¢m, Mm%—%@
14 Pwi ‘ Volcanic ash 77145)7 ’ 885 w ‘ 6 ] ‘ 7H 9~1719m" - A:: 4om, Massive, {FIEITEERE L,lT

L Al T St

£ 665



e |y VaE &ty | o
B B liparie 20| S0F |
FAEHITF { P
e e | RS | w0 [sw
‘ WA, B (30
17 Bi sandstone, shale 180 N 70°E
- | (tertiary) - o
| [ W A& G ’ i
18 | Be | sandstone 260 S 70°E
o ' (tertiary) ;
‘ 2 KooK
o B Voleanicash | %0 S
. KK ' o
20 ‘,,Blll »Volcgnicrash A600 S 70°E
;' . KW K o ¢
20 B Voleanic ash 600 S TO°E
Remarks.

(1) Types of soil are classified by OHMASA’s system (Forest Soils of Japan, 1, 1950). CKBD/FHIC X 2 F3570 ChRowH3 078, 1, 1951))

L: +
o

2_(_’7 F:lem
307

H-(A): 2.5~4em| *~

’ L, F: +
|

B: 50¢m, SL., Nutty

‘ 7A: 23~25¢m, SL., Gr. ‘ LIF ©

A: 8~12cm, SL., Blocky ’ B

B, : 15~25cm, SL., Blocky

. : 30~40cm, SL.

B,: 25¢m, L., Massive

10° | H(IK)F :2:3671’! ' A:20~25, L., Cr. (35F%) ’ B, : 25¢m, L., Massive
e LFid | A0~ SL., Cr. ’ "B: 20~25, SL., Massive
H-A: 3~7cm | A.: 20~25, SL., Massive LT C
20 T A sEy Masive B 100m, SL, Massive
20° F:L-l-:fjlcm i Ag15~42,5;65njfn’81§]:’i\/12251ve B: 710;";; SL Massive
20° | FL+'~j-ICL’I’l ] Pl g:gg"’;v[i;“swgr " B: 10om, SL. Massive

RA: Dry red soil (Steep slope type). (§&Mhafkfa: CGRANHITHN))

BA: Dry brown forest soil (Steep slope type). UZl:fE AR (i)
Bn(d) : Bp-soil that has well developed granular or nutty structure in A horizon. (=iz{:> BD Jf43E)
Bn: Moderately moist brown forest soil. (i EIRMAL)
BE: Slightly wetted brown forest soil. (GE{gH:M IR
Br: Wet brown forest soil. GEM:#BEIHKE)

Bin(d) : Moderately moist black soil that has well developed granular or nutty structure in A horizon. (¥ 0D BID B3 GHiEM: 4]

Bli:: Slightly wetted black soil. (B5/gM:RE+)

BIF :

Wet

black soil. (@Mt

Ppi1: Podzol. (K1)
Por : Podzolic soil. (# ¥ YL {b-45E)

Pom: Slightly podzolised soil. (38K ¥ YL {bFE)
Pwi1: Mountain meadow soil. (FILUMEEAR F Y )

G: Gley soil. (7 5 A +45)
(2) Transitional soil from high moor peat to forest. (EIRED B IFRANBATED
Loam. (+), SL.....Sandy loam. (j$#i+), CL..... Clay loam. (Jfi#i+), C.....Clay. (Jfi+)

Granular structure. (CRplREEE),

Blocky....Blocky structure. (BEIRFEIE)

Cr.....Crumb structure. ([SfeREEE,

Nutty....Nutty structure. (ELHUREGE),

M7 R

-
=

A Z £

S Q0 ¢ AR Y < BT

- [ - 20

Chr et
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Table 3. The vegetation of the sampling plots.
BEES | | ]
No. of ' 4% &
Profile : egetation

| i(D) 7a=y, (Ds) 2%, x5+, (Sh) vy Fyvy, (G) A7 9F7

2 ?(D) 7 hw Y, HuSIT R

(D) 7A=Y, (Ds) vk %, (Sh) ¥4F=, v 3% 2>, (G) FFIFy, I¥
Eaalva
4 D) 7H=y, Ds) 7TXF¥+v, Y<EV Y

s |

AXFY, *H T F

5 E(Ds) TH=Y, (G) TH=vy, v, FvriLeF,

6 (D) 55wy, (G) I+ av

7 (D) st (Sh) 7wz, 70OvE, (G) v, 7+, hk¥x

8 (D) -5, (Sh) Zwxy, =V =2XY, (G) X

9 (D) F#, (Sh) v ¥ 2FF, LIFRYTEYYS, A AR K, AFEYIF
o D) TH, (Sh) FAHF /¥, KY VY, aF¥FroayyY, 1574, /VUVF,

(G) "M A XYY, YnvrFx s o
D) 7+, bF, ¥V IAI, (G VAV RYTX, YHFAITFT, *VE, Tavevd
v

12 ‘(D) 79, (Sh) 23 Xxp=F, <v¥ 27, 7XFF+, L3V Frory VS

I(Ds) 74V F F<=Y, (Sh) 7#®Y FF<Y, FFH<F, Sxh=7, 7HI/1%
vy, v r+r

14 k%)ﬁvnviy,»4vv,i$¢*,4vyvy

15 (D) 2¥F, 1 2¥Hh=F, (Sh)y=v ¥ 727, Zevey, V23, 729yvvF, IX+7

(D) =¥, €, ixF75, (Sh) v=x3, Zwvxy, 4475275, (G) e A7+%,
T F I o

17 (D) =¥, (Sh) 7, »vFvH=F, (G) sV x, ve27+Fx, %

18 D) =2F, (Sh) Zwvey, #4F27%, (G) IVvE, LTIV, e 2ATH+F

19 ]w)ﬁ+ﬁvﬁ,W%M$&aAgmL

(D) ¥¥ %, (Sh) I X%, yvvavy, 7755vv, (G) 7re, ©IUoFy, Z¥F
| R .

21 :(D) 79, 25>, (Sh), (G) X No. 20 LR

20

Remarks: (D)....Dominant tree layer. (Ds)....Subdominant tree layer.
(Sh)....Shurub layer. (G)....Ground flora.

HHREEMEDHREER I W T E IRREC SV TR 2707 _

HEHORREOSHE, BREICOWT b, HHT HEFIEOMIN, BRI S X ORI o
T, plate RicHiHT 5 RREEEORES L OEHO RS Z L3 T TRACHBNTW2EETH %
e SMrmr?, MARTIN“’, DAWSON 53 3 Rosebengal Is X (% Streptomycin % #h$ 5B k%
AERL T 205, HFEE IR b OREPATRITH Ol DITRM L s 27

Fio, HEUTH L AREEE L OBIR AR B b, MREHOBIIC oL TS ORINT E
NBH, BRI AT e RREO TR LI h ol o dil, EREis L O EHOE T < Ofliys
It CFL IS B S ie s Dl X bIndiic X 51850 e dic— RO B O LR 05T %
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Fig. 1 The reliefs of the sampling plots.

//0

Ha4eE b E o HEE

Table 4. The chemlcal propertles of the soﬂs (Per cent on dry matter)

: , T i N | R
L A cﬁ? - "Exch. pH
P Horizon |, Carbon Nitrogen h . acidity (H:0)
rofile ‘ ‘ ratio ; (v |
2 | A sas looas | oa2ia | 3. 4.9
5 { A, 167 .15 ' 146 2.8 5.4
A, ‘ 1.9 0.8l 14.8 2.1 5.4
5 { A, ‘ 7.74 0.62 12.4 1.4 5.2
A, ' 7.22 0.50 14.3 | 1.0 5.5
6 { (H)-A, 10.7 ‘ 0.63 17.0 | 1.5 5.4
As | 9.80 | 0.72 13.7 | 0.6 4.9
; { F 47.9 | 1.47 32.7 4.1
H 47.9 1.63 | 29.5 4.1
8 H ‘ 44.5 ‘ 1.54 | 28.8 3.5
5 { H-(A) 39.9 1.9 21.0 3.8
A 8.95 | 0.52 17.2 22.2 4.6
10 H . 40.1  1.74 23.0 4.0
11 H-A | 28.7 Io2.14 13.4 4.2 4.9
12 H 35.1 1.94  18.1 4.0
13 H-A = 16.5 0.94 ' 17.5 5.2
6 H-(A) | 36.5 1.58 ' 23.1 5.0
A [ 6.91 0.50 | 13.9 13.3 4.4
17 H-(A) | 279 1.3 18.3 4.5
19 A, ; 5.77 | 0.46 12.5 1.3 4.6
20 \ A ' 5.47 . 0.62 | 8.8 | 1.0 5.8
21 A el 0.60 10.2 2.8 5.4
Remarks :

The analytical methods were as follows.

Total carbon was determined by TIURIN’s method and total nitrogen by KJELDAHL’s
method.

pH was determined by antimony electrode on the suspension of soil in 2.5 part (A
horizon) or 5.0 part (A, layer) of water after shaking 1 hour.

BRI OR I EEEDLDTRIEBICE S
1. REBERH A
R U7 21 ETOMRM O MR, g, MER I OEEHAEIEL, 28 X035, H1RTRL



7=. No. 1~2 1% 1948 4¢
2. HRATEBEOMYHHE

RO/ 4RO LBV TH D,

3. BRETBoORLKERE
A. ERFE

595%

6 A1z, No. 3~18 (X[FI4E7 ~ 8 Az, No. 19~21 IXESE 9 BT L7,

FEHE A CTRMETTEE L CEENER ORIE 2 BTS2 RBA CHERE 2 D, A 0k ABeo
WTEECERIE LR e oW T, iR LG TERR TR,

ARREOSEES L ORI E RS R VRE 52 (A

TS5 HFCLETIRG L,

JE) 7ok 102 (A D BBk 100ce (R
WRIERE 10cc HARETK 90 cc WIR¥T 30 MIREGHE, HARBCHERL

TERR¥: (Plate method) # i\ 7Aoo BR824 2 Bt BRI BRIES 24k LIPNIC 63 L 7 No. 19~21 1%
5000 {E& s, D EEHIEINES < D HFMEE L TV B e dICEROBS S TS hico T,

#5%E Sk W HE B E o M K
Table 5. The compositions of fungous flora.
— T 1 o ) i ;:;‘ B "o
{ \ ! Other
l@’rfﬂi)}&i;f:? % 115 %l = VA I?reggl Peni- Tricho- Muco- | Asper- | genera and
yp " Horizon | cillium = derma raceae* gillus unidentified
profile  soil surface ; fungi
Y ) L | _

| % % % | % %

1 Bp(d) A | 4 38 34 6 | = 22
2 RA A 2~ 5 41 21 ; - | - 38

| | |

i A | 4~10 19 19 | 28 3 31

s { B Ar | 15~25 29 2 7 ' - 38
4 G A, 3~10 | 36 ) | - ‘ 32
A, 3~10 45 21 3 - 31

° { Bip@ A, 13~23 44 | 25 o 1 31
(H)-A,  3~10 27 . 22 29 | - 22

6 { Bip A, 15~25 39 | 23 2 - 26
F 3~ 4 26 35 - | 2 37

7 { PoI H 5~10 30 37 3 2 28
8 Ppn g 5~ 8 27 t 41 3 ‘ 2 27
H-(A) 3~ 7 30 31 25 3 11

? { Pom AT ome s | 30 s 2 17

| |

) H 8~13 35 | 54 - | - 11
10 { Por A 1517 2 | 45 - - 23
HA | 25 | 4 | 23 ‘ 2 - 18

11 { . A 7~ s 30 2 2 12
12 Ba H | 6~10 | 30 ’ 59 ’ - = 1
13 Pwi1 H-A | 2~ 7 35 52 4 ‘ - 9
14 PwI H | 2~10 39 44 - ‘ - 17
15 BD(a) A | 2~12 34 38 ' 18 - 10
H-(A) | 1~ 4 26 | 43 16 - 15

16 { Bo A | s~ 27 45 | 14 - 14

|

17 BE H-(A) ‘| 1~ 3 28 26 | 24 4 20
) H-A 1~ 5 29 36 |15 - 20

18 { BE A, ! 8~15 2 28 14 ‘ 1 25
19 BlE A | 4~38 11 ‘ 13 - - 76
20 BlE A | 2~7 18 24 - ‘ - 58
21 BlE Av | 2~7 22 2 - - 56

" Remarks : The percentages of the nos. of each genus or family to the total nos. of fungi

are shown in Table.

* Mucor were most dominant, Rhyzopus ranked next and Zygorhynchus were few.
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A, 'L 1,000 fEds KOt 2,000 £, A: JEik 500 ¥ X0O¢ 1,000 £, A: JEiX 250 ff¥ L0V 500 fF&H
W, BURRER DL Ty ¥~ U 3K, SREZ iz 6 MMV

BF T WARSMAN SR 2V, 27°C CHEEL 48 Wefilk X% 72 MRHIBEERXME L. 72
BRI BT OTER OB bR WER VFE LD T, X HICHE MR Licdd, 72 B
Do Bl L e SR N B RO WML T el

ZAREOMERIE Y ¥ ~ v EIC I LB R ORREEER A URRECRE Lk, s
¥~ v OEERET L C R RESEERCKIT 5 percentage TiRL 7.

B. ER#ER

EERHREIIE S FTR LI LBV Th D,

Mucor, Rhyzopus ¥s X U° Zygorhynchus (3—¥51 T Mucorvaceac ¥ U T7R1LTz0 2D 5% Mucor H3
BAE TR R ED, Rhyzopus 32 ICDOWTE L, Zygorhynchus (/b7 hsotz,

Penicillium, Trichoderma, Mucoraceae 5 X0 Aspergillus DIAOBEELIRORTH o, %
7o, SREERR L Uic b o sEsiifiih (7 H) SEITF 2 LI\ eIl 5E EOMEZRER T & I
EE, BICHEDOR I OEEFCTK b e DI R TE EONE LR TE Ioh DlcEE Y
—FELTRLIC

4. Penicillium BEFEIcDLTH

H5FTR LT & 51 Penicillium 3EFR TR EVGHBIREZRL, AREHEREERM AL
LD B LD L B, LichioT Penicillium spp. ORI KT 50008 L LR » OGS
B Bpict 5 BT, SV SR OE D1 Penicilliumi spp. 120V T LOALE 2 #RES
L7ce

A. BT

By CZAPEK JER, [AVATE, WAKSMAN 2R, £¥H €55y (Bé 10°), Bk L04Hr
FA T, BEREREAT € 5 T v EEEINL 20°C, 134Tt 27°C R AV BRIMEERBIETEE
2, FEER LA 2T RiDgEWAY, R: Color standards and color nomenclature. (Washington),

(1912) DBEEEFIALTRLE.

B. ¥ Lo L 05T
LEBOSE LONES L OEREERCST 50RO LB D TH5-

Monoverticillata section (1)
P. frequentans series (1)

(1) P. spinulosum THOM

CzAPEK FERWH EFE H, EECERR (velvety) 227 5. KEARILIZEA ELEUIRWAIR
I M EOSKERNET D - L b b, REGE (Dark green, 3~14 H) #2335, BEZHE1D
WK, (Light mineral gray, 5~12 H) %27 %,

*1 s o DHESRS D IR0 T4 RAPER 35 X O THOM™ DEENAFTE enofcicdic, Bl
B THOM™ OB LIcn>THE L. ZOBETIIHEFERDOT — F & T RAPER ¥
X0t THOM®™ L7222 bl NG EE T O
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S EERITFAHG (conidiophore) \XR5EEEED L LK Lg\ o 46~170X1.5~2.5p, BEMIITEIE. #IR
e (penicillus) 1T BEGEETS (monoverticillate) %23 %. F8F (sterigmata) 13 8~12X2.0~2.5u,
FERIF (conidinm) \IIRTYT 2.4~3.2p K LUHERIYT 2.4%3.2p, RINIHETH D HMET 212
Lo T L e %o 388 (conidial chain) (3 HEREET 2o

ek LM

WAKSMAN SERTHE LSRG, HIKIRE: it 5. £ ¢ 7 7 FHENSRELZL, ©57
VEbLTIIRILT . CZAPERFIR EREREXR LIAR YR LA CER L. BRE ERERO2E
T 5, FHEEBOKEADR LS RBELT, FERTOFEIDRIUBEROELEL, FHEbTIC
ML LT T %,

%45 No. 19, No. 20, No. 21,

g . OB EoREE B P. spinulosum THOM ICETH D LD BNS, LL, RAPER
B IO THoM™ DORFFNCILARB &, CzapPEk TR EREARDORENEL BERLY 2T 5 A CTHR
T %o

Biverticillata-symmetrica section (2)~(9)
P. purpurogenum series (2)~(8)
(2) P. purpurogenum STOLIY var. rubrisclerotium Ti10M
TERESE O
CzAPEK JERWH EFE #, EHXK ERREET 5, AU ES, R kiEae (Rejane
green, 5H) 5, JKFHE (Dark bluish glaucous, 7 H) &7ch, O HKEEE (Pistachio green,
10~12 H) r75%. EEOFEAEHIRCHTHCHEET 5. BELH#EE (Pale orange yellow,
5~7H) b, FBEHEE (Raw siena, 7 H, Ochraceus buff, 12 H) *7ch, —EutFa (Spectrum
red, 7~10 A) »bHEFKE (Ox-blood red, 12 H) kich, MM FICREOOEM (sclerotia) % %8
THET %o
GEJIFRIIEEE FICENLT 5%y ERRKEAL DOET 2, BEEREE, 120~260X2.5~4p.
IR 2 BIC /I LS, Srki(metula)iy 8~12X2.5u, FIFIE 8~11X2~2.5p, ZraiaT3f50
¥, 2.8~8.3X2.2~2.5p, Vo HENTIHERERY 2T 5. BBWIIIRE, 100~120X130~2504.
3% EOMWH - :
WARSMAN JEFRFHE EAE RO DHREHEEA L), ObRIKREB LS. EHT €77 v T EK
FROEEEL, €77 v RR{LLIe\ . CzaPuk R ESEROENDIIGRE LD, WREHREICHE
BT, BRELREGEYET 5. FHLERENOKGR LI, PR EESR 2 M LT3
T %0
454 No. 2, No. 5, No. 9, No. 10,
% . COELL Eo#HEEL B P. purpurogenuwm STOLL var. rubrisclerotium THOMIZET % &
DEFED Do
(3) P. aculeatum RAEEIL and FENNEL: Previously described by Omnyasa, KAwaADpA and
NagassimMa (1951) as P. sz‘mguineum Sopp.2V

e
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CzAPEK JERWH LFEF H~~tt, TR (floccose) #2L, ALMrEtE, KB (Picric
yellow) OEEGRRLEL, RIELEEE (Oil green, 5~7 B) 2 biEEERE (Andover green, 12
H) ind. MEOKHEEE LT 5. BEKERE (Flesh pink, 5H, Grenadine, 12 H) 7z
D, —HUIPESRE (Scarlet red, 7~12 H) ¥ X U'FkE (Spectrum red, 7~12 H) t785%-

FEMTILKEN D BFIEL, 130~220X 2~4p, BEFILEICIE - EIRIRL 2 BIC o L.
L 6~10%2~2.5p, FTIL 8~10X2p, FEMFIIERE, %<1 40, —HIT 2.7~3.3x, HFH
Y275, HSEImGCERERYET 5.

e Aol :

WARSMAN FERH LG tad bEGHEE L oh . BF ¥ 77 v FHEFKGOREEL, €57
VR BECKRILT . CZAPER IR ERHEE, LEGER L Y FRYERACERT 5. BHE LK
BREALDERERBLI25, FHEABOTEROA LS REL CHERATFOEEI I FHEH
LU TR T 5.

4545 - No. 1, No. 11,

g OB EoEEL D P. aculeatum RAPER and FENNEL 35 Db 5.

(4) P. variabile Sopp f. No. 1: Previously dascribed by Omirasa, Kiawapa and NAGa-
SHIMA (1951) as P. luteum SoPP (nom-ascosporic) f. No. 1.3V
TR :

CzAPEK JERH EFE H~H, MBRCAELZEL, FIMIE6E, hiifiiEes (Picric
vellow, 3~5H) #EL, 7~12 HEMUB - LHcHE, #E (Picric yellow) & X UHEERE
(Biscay green) R, #fEH (Orange pink) & X ot psha# (Light buff) o5 a3RRcB 5 -
FREDKE LTI ET Do HEEIEGS bHFEE (Martius yellow, 7H) x7eh, ObicikERE
(Coral pink) ¥ L Ok E (Light buff) o2 arRiciE+% (12 H)-

SERTFHIIEEARD DB L, 300~650%2.5~4u, BEEITHEICIT . BIREZ 2 Bio ol LR
oo L 8~11X2~2.5p., FETFIZ 7~9X2pu. FENGTIIERTE, 2~3p, FREEHERE, 3.0X2.5u-
L HERRCEREYET 5 -

H3k LoME

WARSMAN JEREME ERKEREA,LDIKEELXET 5. FHFT € 57 vIEE ESEREI LREO L 75
H, RRERIUVHEBOTEARATIETS, ¥FFvEHE(LT 5. CZAPER HRFEFGE L LY FEAD
SEARRT D, R PKEICERT . BN LOEIT OBEL DI SERKGE L L VHEAOR
EAREEHSNCRT 2. FRHESERFOFEIDLSSEADAR IS REL, BEGELEL, 3%
ML L TR T 5,

4595 1 No. 11.

(5) P. variabile SopP f. No. 2: Previously described by Omyasa, Kawapa and NiGa-
sHIMA (1951) as P. lutewm SoPP (non-ascosporic) f. No. 2.2V
TSR

CzAYER SEROFH LFE +~+, MBREEL, FAUMIEE, hRfiessie (Nile blue, 3

9) 2 bIKEFE(Deep glaucous green, 5~7 H) 7t h, OHLEFKEGEH (Porcelain green) 35 &
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O BRIKFERE (Glaucous green) DEIR (12 H) %827 5. 10~12 HEAME 2l B0 KiFx S
CEU, B AIKIEE (Pale ochraceous buff) o KEGRAEGANCRET 5. FHRUCKE% %
DD, BEIFEA (Martius yellow, 3~5H) 2 bHE#HE (Cream color, 7~12 H) tic5,
R (Lemon yellow) EET %o '

SFETTFRIKERD DAL, BEFTHENICIE o 480~960X2.5~3p., #EHRART 2 Bis /% LS
- iz 8~18X2.5p0 HIFIX 8~11X2p. SEEITIZS < 3IRY, 2.2~2.50, —INLEERE, 2.2
X2.51, BTN, BEHETIERARCIEREET 5.

HEHE EOWH

WAKSMAN SERWH ERFEEN DIKERE L 5. €57 v FE EERENLHEKGFE L 75
D, €IFFEEILT Do CZAPERIFR LIKEGEI DBMEKGE L), BREEACERT . BR
%Lﬁ%ﬁ@fnbﬂiﬁﬁéa 78 ho HFELGERTFOEELDIRL, BEOKEADR L FET B, 43
ML RN L, HECERT S,

4315 . No. 13, No. 15, No. 18,

(6) P. variabile Sorr f. No. 3: Previously described by OnmaAsAs, KAWADA and
NAGAsHTMA (1951) as P. luteum SoPP (nomn-ascosporic) f. No. 3.V
i )

CzAPER JERWH EFE #, #BREZEL, FAUMIEE, RISREBoKERAECEL, il
WixsEiRfE (Pale turquoise green, 3H) » 56, 7 HEMEAZRL, UM LHERCE®, HKEKE
f5, (Pale glaucous green), [5G (Forest green), mdtifidzkiiiats (Light buff) ¢ 745, 12 H
BB b, REERkE (Nickel green), rRJUNIIEHE (Warm buff) 755 . BEIIHE
FEf (Mustard yellow) 3 X O8#5ff (Strontian yellow, 5~12 H) r 75,

SERTREKERD DAL, BEEIHE, 120~350X3~4p. #EIRMAIL 2 BC IR LS. 4k
i 8~15X3p. FEFIE 8~12X2u, SEJIFIIIY, 2.2~2.50, FILMEIE, 2.2X2.50 & HIcE
B BEUTHIINRCAERE R T 5,

Hek EOMR

WARSMAN ZERVHE ERRTIE R G, MnEREsr oREREYET 5. Bty sy FHE
WIKFERED DIRERBE LD, €7 v EIRILT Do C2APEK WK EHIKEROL DREERE L,
R BEOCEOT 5. BEHR ENHEREI DGR LD, PHENEREL) DUHEREL LD, 4
FlaBE B TR i e U Bl T 5 .

434 : No. 13, No. 16, No. 17, No. 18,

(7)) P. variabile Sorp f. No. 4: Previously described by OuMAsA, KAWADA and NAGA-
sAIMA (1951) as P. lutewm SovP (non-ascosporic) f. No. 4.20
FREE A

CzAPEK FETOFN F3E H~#, I EREEL, FIKEE (Deep glaucous green, 3~5H) H»b,
7 HEERL R USLEL bIcHE, 3G (Baryta yellow), MRS (Ackerman’s green) * &
L, BRSREBOKEATEsb b, 12 BELINERAHKETH 5. BHIIFEE (Stroatian yellow,
5~7H) 7 L (Yellow ocher, 12 H) &75%.
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SENITFRIEKERD DR L, BEEIIHTITIT, 230~380X2.5~3.5u, SR 2 Bz sy Ukt
S HEUT 9~12X2~2.5u- FEFIL 8~10X2p, HEFAFIXEY, 2.5~3pn, FIIERE, 2.5%
Sp, WS HENCII o EETIERAR EREY 2T 5.

ReAE EoMEH

WAKSMANFER LG E REFKREELET 5. EHT ¥ 57 vl ESEKEE) bIKGER L 5
L, €7F v &It T 5, CZAPEK (IR EIKEGED DIEKERALYEL, BREIE LA LEBLI.
B ESET OFEIRL, HEOKEATREEbh D bR CHREYET S, FHEHEOR
BEARDZ I FEEL, FREBOSFENRFLbLTICEET S, FHEM L LT 5.

4545 - No. 5,

(8) P. variabile Sorp f. No. 5: Previously described by Onasa, KAwADA and NAGA-
SHIMA (1951) as P. luteum SoPP (non-ascosporic) f. No. 5.2V .
i by

Czavex JEREH EFEE H, #BREAEL, %ERE (Pale blue green, 3~5H) 2°b, 7H#E
BERLP R UML) BINCEE, #E&E (Pale nile blue), #igFHE (Russian green) 21, g
(XIKJRFEE, (Cartridge buff) #5235, 12 BE—FICHGE® (Russian green) r7gh, MEEOIKTHY
S DET D, BEIHKEE (Martius yellow, 5H) 2 5@l (Wax yellow, 7H) t7ch, 0Ob
faHies, (Mustard yellow, 12 H) &7c5, '

ﬁiﬁ@?ﬁmiin‘%ﬁ»éﬁtﬁfu 170~430X2.5~5p, BEEMIMIE. FBRER 2 BCHR L SF. 5
B 7~12X2.5~3p. fIFE 7~10X2p, SFENTIL 2.50, B, Tt 2.4~2.6X2.8~3.0p, i
HE, &bl SRR GCEREYET %,

He3 EOMH

WAKSMAN FERTH B sifs, MU AERELYEL, Ob—RKERE) DIKGE &
1%, EHE 57V VEEEERENDIKGB LD, €5F v ERLT 5. CLAPER (5K LEEG 6
HOIERKE L D, BRI AICERT 5. BHY EBEKGE, bEGRE L ), HEOTE Y
RBT5. FHEHBOKEROAR I FBEL, BEREOSERFELOLTIICEET S, FHLEEER~
ML L TR T 5.

4345 : No. 11, No. 15,

¥ - No. 4~No. 8 @ 5 BRI LI EDF#EME s 5 P. variabile SOPP BT 5 LRBHbI D, hbo
BOSERTF TR LY, FRIRELRL, RAPER %100 THOM® OO & 5 iciHio &
DOTBAR ISR RE T, ERAREI S/ LD 2 EHET 2 2 MO FHEMERIIGE
B, TR X 0TI LD, b < Mk 5 SHICHE LT |

P. rugulosum series (9)
(9) P. rugulosum THOM
TEREZAMERT

CzAPEK JERWIH EFE +~H, EHBIESBCHEET L CEERYSLHMEET 5. BiE (Dark
green, 3~5H) 2 HysgE® (Russian green, 7~12 H) #2715, EEIZE®Y HIEHE (Yellow
ocher, 5 H) b, Dbl Em(Mars yellow, 7 H) %X 0#&E(Sudan brown, 12 H) #8235,
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SERITFHIIEET AERRD bAIEL, 90~230Xx2~8.54, BEFIEMS, SRR 2 BRcsiEL, Xt
Lo 5% 8~12X2.5p, FEFIX 10~13X2u, SFEJITFIIFHEMAE, 3.6~4.0X2.5~2.8u, HHE.
FUTE L, —TIEREREYET 5, SR oh i REYET 5.

B2 EOWH

WAKSMAN FERWE EHRKGEN BIKROYET 5, £HTv >+ v EFE EKEGBEYEL, €57
VEBLTNCEILT S, CZAPEK IR EIREREL LKA EL, HREESIECEERTS. BRY
EKGEN DIKGHEELEL, HOOKERLZIE TS, FIALEBOREROZR L JEL, SERFD
BRI VI EGE L 10D, FRABESNL L CHEIEECT 5.

445 © No. 10, No. 12,

i COBEL EOEMED S P. rugulosum THOM BT % LRBDHBN B

Asymmetrica section (10)~(6)
Sub-section: Divaricata (10)~(14)
P. janthinellum series (10~(14)
(10) P. janthinellum B1oURGE f. No. 1
T2
Czapex JERVH LFE H~H, MTREZLS MR Funiculose) IR HVEERT 5. HTH
B IOHRRERIEAYREL, RS RETS (3~12 H). rRER RS RE (Mirocline
green, 3~5H) 6, 7 BHEEEE RIS, BIHCEE, Hiki (Deep lichen green), Wi
fa, (Colonial buff) *7cb, 10~12 HEMI, LIHCEE, E5EEE (Shamrock green), %IEIEE
(Colonial buff), EJKIEHRLE (American green) # 27 %, WEITEEA D 12 H 33k (Picric
yellow) #2735
SAFITRIIREARD HIEL, 130~300X2.5~3.5u, BEELTENG, BRI 2 Bc gL,
BHETE (divaricate) %L, IERTE, 560 11~17X2.5~3p., fIFIL 9~12X2~2.5p, 44
BT3B, 2.50, FIIMERE, 2.5X3p, & BICTFHE. MLV L R URERE 2 E 750,
Hegg EoMEE
WARSMAN SERTH BRAEEL HIKEREYEL, — BRI RgEETs, FHETE 57 F
T EHEGENDIRE LR, € FF Vv RTLT 5o CZAPER IR FERELLIKEE LD, OBK
FHiFeied, BIREZIZLALEBRL. BHY FEEREOLET 5. FHEKGEREERL, FFEH
ARG c: ¥l o P
4375 - No. 2, No. 7, No. 8,
(11) P. janthinellum Brourcr f. No. 2
TR
Czarek ZERWH LFEE #, HTREZL, SRR E2T 5, FUBREE, i
Uk (Pale blue green, 3~5H) »bKER (Deep bluish glaucous ¥ XUt Lichen green,
7H) k7th. 12 BEEERAYE LU OIHAEE, REHGRE (Forest green), ###E (Colonial
buff), & (Pale pinkish buff) *24%., EFIEELET %,
FEPFRIKE R LKL, 90~230X2.5~3.5u, BTG, SREAL 2 Bl L, S0



RIS B3 5 WIPE—— 3Tl > SRR RE » oBIfR (KB - WH - #7HD — 156 —

WA R L, IERISI. ST 10~15X2.5~3p, fHETIL 7~11X2~2.5u, 455 ENITFILERE, 2.5
n, FE ERILRVCSITEE R UEREEE v,
K53 LM

WARSMAN TEREH FkEGE, b IGREEZ 2T 5, EIH Y 77 v Wl ERIKERE» b KAy
B, €7F v &Kt T %, CZAPERIAK FAERENDREER L), HRREYSIBRERT 5. B
®ERERENOERBELET 5. FHEERENL -PIKBEELX 2L, FHEW L OREECT 2.

4545 - No. 5, No. 9,

(12) P. janthinellum Biovrgr f. No. 3
FAfEE R

CzaApek SERVH EFF #, HEBERYZL. ZOBRCEV MBI ET 5, MOmEEE, it
Sl U CpEEEf (Light buff, 3~12 H) 221, L% SEE (Pale turquoise green, 3
~5H) b, 7HBEERYRLUAD,LIECERE, FRE (Turquoise green 35 X (8 Microcline
green) r7c%. 12 BRI LIHcEE, #ERE (Rejane green), HuLIRLHIKIEE (Pale olive
buff) »75%, FNHEHElERAYRT, BETEENLKEE (Seashell pink, 7~12 H) r7bh, HKE
(Picric yellow) OEs5»RIET 5.

ST PSR B L, 120~630X2.5~4p, BEMNIMAE . SRE 2 BcolkL, 45813
WHERE AL, JESTE. ST 9~14X2.5~3.5n, fEFIL 7~10X2~2.5p, SFERITFIX 2.0~2.5
w, BE, W, EHEIR SR RUBEREES .

B EOMH

WaksMaAN SERWH EAFFENLIKGEYET 5. FHT ¥ 77 v FH LEEOSER X  Fit
L, #EPEELDIKEE LY, €F7FvEH{LT 5, CZAPER ER_EKFGED D EBIKIGFE L It
DR R RRECERT . ESYFHEOSEAN LK FEEL, 14 HEAKREYET S, $HEH
BOKEAD L BELKKEELXET S, SR EEREMICT 5.

4375 : No. 10, No. 12,

CzAPER JERTTH FIEE #, MEREEL, SOMBRGE ML ET 5, fLBESIEEL, M
Tz EE, IRk g (Pale turquoise green, 3 H)A:6, 5 HEEELYRLEDY SIEHCEE,
KEGE (Pale turquoise green), Ful:ELigE (Olivine) #5134 %. 7 A& KEH (Glaucous
green) r7nh, 12 HEEKIERLE (Pistachio green) %235, KHEOKE (5~12 H) #&ET 5,
W|ELEE (Picric yellow, 3 H) 2 LS (Honey yellow, 5H) &b, 7~12 HEERIUV
Wt (Pecan brown % X % Rood’s brown, 7 H . Ochraceous tawny ¥ X ¢f Cinnamon brown, 12
H) ofBeiid.

GERTMIGERD DKL, 120~230X2.5~1p, BEFIIHENCIE . FRER 2 BesleL, 45
Hoxsm ERA R LIERSIE. S 10~15%2.5~3.5p. FEFIL 8~11X2p, ERITFIL 2.2~2.5
w, B, W, BEETRGSBIE R R UEREEI 00

B LOMWHE
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WAKSMAN JERWN LEMRELDIKGE L 25, BUH € 77 v Wil LT RGED L KIKGE &
Y, ¥F7FvREILT S, CZAPER B EKEFOILIREGE L), BRYKBRICERT 5.5
HEEFEFELEL, —MIBEARVGUKBEOTERTEIbiL s, F3 EHRENLIKGEXZEL,
S BREEIL L OB 5

435 : No. 3, No. 4, No. 5, No. 7, No. 14, No. 15, No. 16.

(14) P. janthinellum Brourar f. No. 5

CzaArex JEROFHE LFH #, MBREE2L, VMR- AEEET 5, JITRES, R
PE RS (Pale nile blue, 3 H) 75, 5 REMEARL, AU, BIHICEE, HERE (Pale turquoise
green), JKigkf (Gnaphalium green) #2375, 7 HEMU»LIHCHE, %ERE (Pale blue
green), UAFEREE (Light buff) %21, 12 H#MUY L IHCKEKE (Celandine green), FHiKikeE
(Deep bluish glaucous) %27 %. BEIHFEHE (Light orange yellow, 3H) 75, & (Zinc
orange, 5H) t7ch, 7~12 HEFEE (Zinc orange ¥ X (¢ Apricot buff) #2475,

SFERTRIEERDLDSEL, 100~500X2.5~4u, BEEIIVEIG, SBRAL 2 Bl L, By opilk
WhRL, IR, 5HIL 10~17X2.5~3.50, FET X 8~10X2p, FEIMTIIIRE, 2.50, FE,
HETROCSIEERY RL, EREES 00, ‘

Kege LOMH '

WARSMAN JERH LS EREL DIKRELYET 5. FHFH€ 77 v T LEHERE, B IKGE L /s
D, €FFVERILT Ho CZAPER R LHEREL LPGEGB L), BiREERCERT 5. BHR
FEEOTEAN IS FBELERKEYET S, S EABOKEAD X { FBEL THRIKFEZEL, F7L
BRI T %,

%45 : No. 6, No. 11, No. 12,

g - No. 10~14 O 5 BRIE#E O AN, SERTEHOBAE, FREOHIER X 0BT oL R
WL I DT WBERENBART, wFhd P. janthinellum series ZJFT 5, LA L, RAPER kBLIU
THOM™ & XA, P. janthinellum series OB\~ h b ERFILMIE /0 iRE, M2 E
T35 EEORLOEI VT b FEITFIIEREY, FETH LR HET 5. FlefdlaT otk
EXIg 20 )RR & P. canescens series (BT A EREICEVVEE A RLTWADT, ThbDH
3 P. janthinellum series r P. canescens series OFFNCIIYS T 2O TIkich L HEEBIN S, £
#H o3 —ISWEME P. janthinellum BTOURGE & LT LTz, 2 B OEIL RaPER R X THOM™
DOHE L R D L FROMEE DI I, CZAPER FEFREE E T A3 L A LEU WA, SELE
&, B, FeREeR ot ET 3Rk CCHE Db D,

subsection: Velutina (15)
P. oxalicum series (15)
(15) P. oxalicwm CURRIE and THOM: Previously described by OmmaAsA, Kawapa and
NaGASHIMA (1951) as P. rubruwm-fide BIOURGE®!.
TEREFHIEH
CzArex JERWH_EFHEE #H~#, BERYEL, SERTRT ZS2BCEGEL e L TEE LA
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L7\ BEEE (Empire green, 3 ~5 H, Dusky green, 7~12 H) #523%. HEIIEE) LK
JK# e (Cartridge buff, 3~12 H) #8275,

SEERSTF RN LAY BB L, 70~150%2.5~3p, BERNIFIT. SREIS I 2 Be sk L, 45k
B ERLT, AR TH DR, —HEREEEY =T 540 10~18X3p. T 7~10X
2~2.5p, SrEERIFIT 4.0~5.0X3~3.5¢, FEFIE, Fig. HEHRVGEREZET 5,

HEE EOMWH

WARSMAN SEREH Figttar bREREX 2L, ObRKEE LD, —He R HRA B2 ET 5.
FHi € 77 v EE EFEGEL DREREEEL, €5 F v 2RI T 5o CZAPEK R EESE, HBIKE
B 270D, BHRIEREITERT b. BRE EBGEYET 5. SHLBREYEL, FHAMLLT
BT 5. '

4575 « No. 1, No. 2, No. 4, No. 6, No. 7, No. 9.

WG . COEIRLI EOHEE NS P. oxalicum CURRIE and TuoM /BT % L BDHON 5.

Sub-section: Fasciculata (16)
P. cyclopium series (16)
(16) P. cyclopium WESTLING
TRES

CzAPEK ZERIFH EFE H~#t, BEERZET 5. HTHIIEE, hiifiigkEfE (Pale turquoise
green, 3 H) 7 bJKELLM (Deep glaucous green, 5H) r7cbh, 7 HEAAREEYRL, MU
= bIECE®, WEEE (Microcline green), K5kt (Dark bluish glaucous) *7cb, Rk
BAME 7 fasciculation %7375, HIGRITEERICIT N 12 BEARIIEDEE L — R KE S E (Dark
bluish glzucous) ric b, JEIE DL fasciculation %73, WEOKELET S B-12H), Hii:
Bfaib 5~12 HEEHE (Strontian yellow) ¥ X Uit (Cream buff) D@ RT.

S ERTRIAEESE ) BRI L, 150~500X3~6p, BEEIMEME. FERMKIL 2 BacHliL, IENGRE.
T 9~12X2~3p, FETFIX 8~11X2p, SFEATIIERY, 2.8~3.2p, Wi, EHUL b OhHR%E
27 %

AR EOMH

WARSMAN JETEf] REGTTRELbERE LD, RIRENEGAOTE R Tkbit, TR
TR ET 5. BFH€ 7 v FHEESRELDIKRBLIL D, € FF v 2T 5. CZAPER IR
EEGELDIRERE LY, IR HERAICERT 5. BHE LESESE»DERA L85, FH L
HERErDRTRE LY, FRRWHLL ORI T 5,

4545 - No. 1, No. 3, No. 4, No. 9, No. 10, No. 11, No. 12, No. 13, No. 14, No. 15, No. 18§,
No. 17, No. 18.

S S OB L O S P. cyclopium WESTLING BT 53D L 80 bhs, 7L
RAPER 3 XU TrOM™ DfUREOREICIAR B &, SEFAHETE NS W EIFERT 5.

LI EAHEFET % & B 50RO RIRE R E R RS » B B Penicillium spp. (3 RD 16 FETHD

oo T, Monoverticillata section. . ..P. spinulosum THOM : Biverticillata-symmetrica section
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....P. purpurogenum STOLIL var. rubrisclevotium Triom, P. aculeatum RAPER and FENNEL, P.
variabile Sopp (5 forms), P. rugulosum THOM : Asymmetrica section. . ..P. janthinellum BIOURGE
(5 forms), P. oxalicum CURRIE and THoM, P. cyclopium WESTLING TihD7c,
5. Aspergillus BEEIc DL T*
ERoREE» Lok Wi Aspergillus (IR Do ot AR 12 I R,
A ERFR
ERFRIFRED Penicillium OGHOBE LRFE THD, LRLEFT v BRI BRY 77
(Bé 10°) %A L1
A58ET THOM 3 X 0Y RAPER® T L7‘c7§‘307‘;:7§‘3, Asp. flavus-oryzae group I O X CWH ©
S3¥EE T, '
B. 8 B R X 04
EEOSE ORI L OEREERCET 55RO Z 2 TH Do
A. clavatus group (1)
(1) A. clavatus DESMAZIERES : Previously described by OnMAsA, KAWADA and Naga-
sHIMA (1950) as A. giganteus WEHMER?®.
TREEEE

Czapek JERWHFE H, EBMEL BEER(velvet) % 23 5, JITMIEE, hRMISEKEEE
(Bluish glaucous, 3 H) 2 LEKGFE (Stone green, 5 H) 7t b, ObKEgE (Light celandine
green ¥ X (% Celandine green, 7~14 H) r7th, —ENLEEREE (Light ochraceous buff, 7~14
H) #2823 %. EEIEG SHEREM (Yellow ocher 3s Y 8 Ochraceous orange, 5~7H) r7ch,
O bRt E (Orange cinnamon ¥ X (% Verona brown, 10~14 H) :75%,

ST (conidiophore) \XEAEM HHEIL L, MEACEEMILIEIE, 350~650 X10~15p. Z34ENGT
R (conidial head) \IHERER (cylindrical clavate) T 30~90x130~300x, EEIESSHIT 2, 310k
SRURREREEL, 100~150X400~500p 13 %, TEEE (vesicle) (IHUHRIRC 25~50X 60~120k,
R 40~60X200~250 p WCEET . T (sterigmata) \(TBFIT 3~4x10~150. S&EfATF
(conidium) (33578, U, BT 3~4X3.5~5u,

B LMY

WARSMAN FEREH EXIKEREL LIKGEEEET 2. BRE 77 FH EEAOTEANBCHKE
LGBk (floccose) %21, BX 7~8mm it %, ¥ FFveiitT 5. CZAPEK VK, BHE
B IO ERKGE OO DERSEFORET 2, FIREEEMLL CREMCT %, FiikEERC
B URR R HHEEEICT 5.

% . COBERLL LOMEMEEL D A. clavatus DesM. BT 5 2FD LN B,

4545 : No. 1, rare,
A. fumigatus group.

A. fumigatus series. (2)~(3)

g b OBEFEROWAC TIRSF THOM 35 X 08 RAPER™ DBBEHSAFT EnDlefobic,
LIgio THOM 3 X8 CHURCH®' OFEEW L2 THE L. ZOWETIIMFHEEDT — 2 —
LT THOM ] L U8 RAPER® L7 2T ol G E 727,
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(2) A. fumigatus FRESENTUS f. floccosus
plEAfE SNl

CZAPEK ZERWM FIEE +~H, BEOTEAN IS REL TGRHERYET 5. SERTOELRIE
B DT R RS (Light celandine green 35 ) ¢ Grayish blue green, 7~10 H) »5
JKi33€ 0, (Gnaphalium green, 14 H) #23%, BEIEEY) LHFEE (Martius yellow, 5~14H)
¥ ¥ OkE#E s (Antimony yellow, 10~14 H) r7c %,

FERFRIEEARD DAL, BEELEE, A, 350~700x3~6u, SENTEITEE, 256~45
u, REBEBRBIIEREZEL, 70~200X25~45p ICiET 5. THIEL 7 7 2 208, 12~22X15~25p, fEF
EBF, 7T~10X2~3p, FETFHOMCIZIFEFCES] L CEED LR oLEET B, SERT
FERG, WY, FE, 2~3u.

B EOMR

WAKSMAN JERSETH FIRGE AR L ORIKREY RS 5. K€ 55 v FE, CrAPER K, BHHER
LUHFHENTRIKGEEET S, €57 v 2RILL, TR RBEEEM L CEEMCT 5. RIK
BRI TR R BT ERT 5

4345 . No. 3, rare,

(3) A. fumigatus FRESENIUS f. veltinus
AR

CzAPeR SERPHE BT, HBEBERYEL, sERTFRECEET 5. AUitiatr:
L, HREILIKERLE (Deep bluish glaucous, 5~7 H) 2 bJKigkE (Artemisia green, 7~14 H)
Ele D, —IREEE & E (Russian green, 14 H) 7t %, EEIE G LEEE (Light buff, 5 ~
7 H) 2 BREf (Apricot buff, 10 H) &7 h, OLMEKEHE (Army brown, 14 H) /5,

SERTRIERE, DEN U, A, BEESTEE, 200~400X8~10p. Sr4ERUFERLERE, 30~45
py FIRERREE L 70~120X30~45p, FREESIEBITREIR L 7D, 256~50x80~200p WKiET 5, T8
F17 7 A3, 15~27X18~30u. fBFILHEF], 7~10X2~3p, FFEMFHOINCITIETITTEFIL T
BEED LI D LEET 5. SERTIEERE, Y, HE, 2~3n,

B EOMH

WAKSMAN JERI FIKEFREL bIKGHER LD, BKY 75 v FE RSO DEERaLE
L, ¥7F ¥ 2T %o CZAPER iR EIRIEENDIKEEE L), —BIREIKHEE L s . BHE
B LOHF EIKTTR G DUERIGRE L 72 5o FRAAREBM L ORI T 5, FRBRERIEC W T
ARG, DBRREEIERT 5.

4545 . No. 18, rare,

i  No. 2 B XU 3LLI ED#EMEN & A. fumigatus FRES. BT 5 LIBDbND, WH & b4
EJUFHEIFTH 5 mE X OSERTFNMERICE T THOM ¥ X U8 RAPER OFtH: » &/
%o No. 2 I#IBRY R LyERFOERFDBL L type & Bioh, No. 3 1% typical 7g type iIZiE
wEBbis,

A. versicolor group

A. versicolor series (4)
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(4) A. versicolor (VUILL.) TTRABOSCHT: Previously described by OHMASA, KAWADA
and NAGASHIMA (1950) as A. sydowi (BAIN. and SARTORY) THOM and CHURCH.2?
BRI

CzaPER ZERHE EFEF +, BRBIECREL CBEREET %, FUitaar 2 L hRiiE«
DEFAYRT D, 5~10 BE LIk (Seashell pink) r7c b, 7~10 HHE—IKEGEE (Deep
bluish gray green 33 X (8 Deep bluish glaucous) #2 1, 10~14 HEKREIEE (Pinkish buffis X
¢ Cinnamon buff) ¥ X O K& (Dark bluish glaucous) X 78 %. BEIIE G LKERR X O
Fx#if(Orange pink ¥ L O° Chestnut, 5 ~7 H) &7t 0, ObEERR X OEEIRE(S2lmon orange
¥ X 0% Testaceous, 10~14 H) x7 %,

SERFRITER» DAL, BEEREE, A, 200~300X4~5u, 54 FETERTE, 30~50n,
BT 50~100p T 5. FERERY, 12~15p. MTUF, &0 (primary sterigmata) 1%
3~4X2~3p, FKAR (secondary sterigmata) |} 10~12X2~3p, 4T Iiikte, HE, HE, 3~4u,

Bl EOMH

WARSMAN SERPE _EHHERE R DHERES LOKEER L0, IOIIEREE, KEsaa, KR
s L OHREEOER YR T Wik 77 v FE EEAOTERY X BEL TRERE 2T 5, K
B €T F v B FRIRILT 5, CZAPEK R FHESEEN DUSTRE, HERK L UKEER
Lich, TOHE LI kEE, BIGHRES JOBKEER L), BREESHIREIEERT 5. B
% EKGHEEL DREKSER LR ), —MRISHRE L5, FHERBOKEANROR X FEL THE
JoF OFELT DI BIRERHEEEOL, FREREEENCL TR T 5,
434F : No. 17 rare, No. 18 rare,

i . OB FOFEE B A. versicolor (VUILL.), TIRABOSCHT 2B T 5 L3 bILS.
A. flavus-oryzae group (5)~(7)

(5) A. sojae SAKAGUCHI and YAMADA f. flavo-viridis

Wl
Czarek JERFH EFKE f#f, BEERLRLOERTFIECEST S, MUMER, hRBREse
(Strontian yellow, 3 H) A6, e (Primuline yellow, 5~10 H) ¥ J O35& 8 (Courge green,
7~10 H) ®#21L, X bIEHGE (Light hellebore green, 10~14 H) ¥ X O KZEREE(Buffy brown
I Xt Ecru olive, 10~14H) :7c%. BilixEtad bJKEREED (Deep olive buff, 10~14 H) k7%

S ENF RIS DEN TR KEA» LA L, M, BEMISFUITHME, 700~1,800X6~15
Bo SENITFINTEIRIE (subglobose), 50~150p, EMjsEgeiiy 250p ICET 5, TEEIL Y 5 2 2,
25~45X30~55p. FTFIXGEF], 7~13X4~5u. SFEAITIXEIY, B, H6RE, 4.5~6.50.

B3k EOME

WAKSMAN FERPE 30 X OHEE G, DSBS JOREE L), SOREERE LS.
i€ 57 v FE EREARGEAD X RELEE 10 CRELHERYETS, €737 v 2EtT %,
CZAPEK 57K, BEHE R JO4H LKA L OWSEa) LERHEELYET 5o SR EESHLL <
HHM 5 IREERC R W ORI A BSER B ERT 5,

4546 © No. 18, rare,
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(6) A. oryzae var. microsporus SAKAGUCHI and YAMADA f. flavo-viridis
FEREFHIE R

CzAPEK ZERWH LFKEE #, BERYEL, SERTRECET 5, BHEE (Strontian yellow, 3
H) 7 LEFEREES X OB G (Mustard yellow 35 X 0° Courge green, 5~14 H, Oil green, 7~
14 B) kink. BEIHELLIKFEER (Olive buff, 10~14 H) 275,

S ERFRAIIEARIS ) DN ¥ KR bR L, I, BEE S FUEAE, 700~1,800X6~154,
SERITITERE, 50~150p, REPEHET 2500 1L, —HIXEREREZELES 4000 TET 2,
TR 7 5 2 20, 25~45X30~65u, FEFIIEF, 7~18X4~5p, SFEMTFIREE, A, Higa,
4~5p0

Bk EOWH

WAKSMAN FERPH_EIEE S L OB EL» L EREOR JOSCROYET 2. BiRKY 57 v FE
ERAREGEAN IS REL THE 10 CRUBERYET S, BEEEL LIGERE JUMIKHEE L
Y€ ITFVEBCT Do CZAPER (IR LA DREERAS X SHER L0 5. BHE LBERER X
OREEREYET 5. 4T EEEAR X OBEERE) LBIKERAL L URBKERA L 0y, SR 2EERE
ML Ttk LEBORERMEIC 3 %, RIREEBC S W CRRER LA LEBR LI

447 No. 3, No. 7, No. 8, No. 9, frequsent,

(7) A. oryzae var. microsporus SAKAGUCHI and YaAMADA f. fulvescens
TERESEAOMERL

CzAPEK FERFH EFEE #, BHREEL, AUHiTaE, RAixEA (Empire yellow, 3~5H,
Citron yellow, 5~10 H)»» bR E (Kronbergs green, 5~10 H) 3 X 0K E (Light yellow-
ish olive, 5~10 H) &7c b, O LEEKEEHEE(Saccardo’s umber, 10~14 H) % X OKEREE (Colonial
buff, 10~14 H) ¢7ch, EMIIEEN SIKKEGE (Yellowish glaucous, 10~14 H) t7c 5,

FERFRIECKEAR» bR, BE, SERISIUEER, 500~1,300X5~10p- FEFIHIL
HRERE, 40~80p, EHPEREREN 200p L, —HUIERREEL TRS 250p T 5, HEL 7
2 2, 15~30X20~85u, FETFIREIF], 10~15X4~5u, SFEMFIIEGE, B, Tig, 4~5u-

¥3E EOMH

WARSMAN JERPH LR bRGEI L OKB L), OLIGEREL LS. By 77 v FE
EERHIR L 3~dmm, HED SEIKERE LY, €7 F v RIR(LT S, CZAPEK FR EHERS LV
HREH LBKERO L 0D, BHELKEOHLKERE LY, SORBEICHERLLS. FIEHR
HELOEERB L), SFHEEEHL L CREECT 2, RRERCS W TEREIZ LA CTERL
QNS

45345 . No. 3, rare,

% : No. 5~7 XL EO#EMEN L A. flavus-oryzae group TET 5D LRBDOND. FENTF
DIEEH D No. 5 (T A. sojae SAKAGUCH! and YAMADA &, No. 6 3X 713 A. oryzae var.
microsporus SAKAGUCHI and YAMADA g T5 LB 5, No. 6 B 713EEERS X OEE LD
MHOFED b g 2 WS T,

A. ustus group (8)
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(8) A. ustus (BAINTER) THOM and CHURCH
TEREENIER

CzAPEK JERYE EFE H, ERCEWHEREZET 5. BERIBCHES LoEliF e immimes
EF 5. HIEE, FREILGESRE (Flesh pink, 3~7 H) 2 bykFEf (Seashell pink, 5~
7H) 2L, Ob 10~14 HEGRBREPEL, fflrbCkERGER (Olive brown), BEJGERER
(Buffy brown), KRt (Cream buff) #2-3%. EWI#FEE (Barium yellow, 3~10 H) 2>
S (Strontian yellow, 10~14 H) #5833,

GFENTFRIEEARY DSTIL, B, BEEIEE, 100~400X4~5p. SENTFEHITIRP R LEER
F, 45~90n, RAWFHELITERT . EIZ7 5 2 2, 8~10X10~15p. WFITHEF], FMWL 4~7X
3~dp, FEME 4~5X2pe SEEJITIRERBE, B, B, 3~4p.

3 EoWH

WARSMAN ZETOEH EBELY B, s bIFNCHEIE S I OWIIGEED b, JKIEREER X UgkE
BErty, Ob—RREISIRE LD BIKE S5 v FEEKHEEE) DJCEBRYREL €7 F v ib
FTHRHALT 5. CZAPER PR ERESHEL LK BB L ORKERB L /e s BHELKEREYE
LI KEE B L I b TR EGERNTFOEBEIER DI { RS R B, b—-ItEBR L hOb
KIRPEEEE L 70 %, PR BHEAN L U ORI T 5, RARERC S TEREIEE) LEBEICHE
BT 5,

4575 : No. 15, rare,

g OENILLEORMEES S A. ustus (BATNTER) THOM and CHURCH ICET 53D L5389 %,

. A. niger group (9)~(10)
A. wniger series (9)
(9) A. niger VAN TIEGHEM

CzArek #TFHE LFEF #, TEREYEL, SERTIECEET 5. FOEzaE, fiuiEsg
f4 (Chaetura drab, 5~10 H) *7ch, ZOEEO—EI3#E (Martius yellow, 5~10 H) x753.
10~14 HETUBREAEERR L, Ftd SINCREKEE (Hair brown), £ (Chaetura drab), s
K& (Hair brown), £ (Chaetura drab) & 7c%. EEIEEL H—ILiEe (Martius yellow,
5~14 H) tio%-

SrEERTTFANI S DIESL L, e, BEEEIE, 1,500~3,000X12~22u, SFEITHULEE,
100~300p, TEERIERTES, 40~60p. FEFILEF], AL 23~27X6~Tpn, KR 5~6x2~3p. 453&
FIIIE, HE, 3.5~4p. B, B (sclerotia) XFC L, B, 1,200~2,000n T35 5

HR EOWH

WaKSWAN SERE, Milce 5 7 W, CZAPEK Vi, B#RES XOFIE-ThAKERS, &
EJIFEBCEL CRBEYET 5. €57 vRRILL, FRLEEEN L (BT 5. Kk
BRI E A DURRBIBRICERT 5

4545 : No. 7 % X ¢° 11, frequent, No. 18, occasional,

it | 2 OB EOFHEED D A. niger VAN TieeHEM CET % L@DLI S,
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A. luchuensis series (10)
10y A. japonicus SATTO
e

CzaAPEK SERFH _EFHE #, BERYEL, SERTFEECEL & 2E (Light seal brown, 3
~14 H) %827 %, BEIEE,LKER (Clay color, 10~14 H) 7%,

GENTHIE L, DIESL L, I, BEEITIE, 400~1,300X8~15p, JrAEITFIHIIRE, 60~
200p, BERHEEEHIEREELES 300~400p TET 5, TERUIEE, 30~50s, HTFILHF], 6
~10X3~dp, SFENFAIERE, BE, BE, 3~4p BERIFCEL, BE, 600~800k KT %,

e EOMR

WARSMAN JEFRA, MR 7 5 v, CzaPEK KK X OCBHE LW h b &2 B EE
LTRROYET 5. €57 v 2ILL, CZAPER FREKERCERT 5. I ESENTRECESE
LORRBHBO DRAG L), FREERE, LHE, IOKEBRACERT 5. FILBEEML
TR T 5.

4546 . No. 17, frequent, No. 15, rare,

B . OB EOFHEEED B A. japonicus SATTO ET B LD LRD LIS,

A. ochraceus group
A. ochraceus series
A. ochraceus sub-series glaber (11)~(12)
(11, A. sclerotiorum HUBER f. No. 1: Previously described by Omimasa, Kawapa and
NacasHIMA (1950) as A. ochraceus var. microsporus TTRABOSCHT®® .
TenEsr R

CzAPER JERWH LFRE +, BEHREEL, SERF BB ET 5. 3 (Sulphu yellow,
3 H) 7 bREEE (Mustard yellow s X ¢f Primuline yellow, 5~14 H) 7%, 5~7HZ AN
L (Buckthorn brown is Xyt Dresden brown) DOE*EICIEKT 5. EEIIEEMLKES
(Massicot yellow, 7~10 H) &7z b O bikfasifa (Light buff, 14 H) 275,

GRS NI EEEEL DL L, S3EE, BEEEE, 700~2,500X6~15p, SETFIUIERE, 70~
120p, —#fiL 200~250p WL, RESEREMEREYEL TRES 250~300p WET 2. HIIRF,
25~45p; FIFIXEF], AL 22~30X6~10p, KL 5~8X2~3p, TETFIEA, FHE, 2.5~3
po BIRATERF, 1,500p TEET 5.

3 EOWH

WAKSMAN JEX, K€ 7 F v, CZAPEK AR EB LI OESE L\ WFhi K@) D B2
L, €77 v 2lf{td %, CoAPER R HEECERT 5. I EAGOKEARDOAL X S FEEL T/
EfIFOEEI DI, B, LEBEY2 UL EEIENLL TR U, P2 HBCERT 5.

4375 - No. 11, rare,

(12) A. sclevotiorum HUBgR f. No. 2: Previously described by Opdass, KAwapa and
NacasarMa (1950) as A. ochraceus var. microsporus TIRABOSCHI f. floccosus™’.

TR
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CzAPEK SRR L3FH H, SEMFIRIEBEORCEELEBERYET 52, BOWCEHEOKHE
ANFEEL CT—PEHBIRCECNER Y 2T %, %R (Sulphu yellow, 3 H) 2 LHEHE (Straw
yellow, 5H) +7ch, OBbiRsLKiEFEm(Olive ocher, 7~10 H), o HEsiEE A (Mustard
yellow, 7~10 H) &7gh, ObHI HLIL—HECERIKEHE (Isabella color, 10~14 H) /g%, HEHIL
B fans b (Naples yellow, 5~14 H) &785%, 10~14 HEEMF R (Light vinzceous fawa
¥ X U Vinaceous fawn) DOEEA BTN %,

T EISTFRIIEER S D L, FHE0, BERMEE, 300~700X5~10p, FEITFIIIREY, 60~
1000, BAMIRERY ZUES 2500 08T 5, TOERIRY, 15~85un, HITFIXMF], KM 15~
25X 4~Tp, FKIFL 5~7Tx2~3uo FENITFIIIER, B, FE, 2.2~ BBIIP X HKE,
1,500p WCEET 5,

H53% EOMHE

WARSMAN JEFE, BKE 77 VR XL OBSHE FEBOSERY X  FEL TGRERZE W
BEREL, BEELDERELL), OLRKHERA LS. €577 v BRI T 5. CZAPEK RR ERH
HROFEFIAI L, BEHLHERE LI ), PR HREROCEET 5, FHEABOKEAD R L
HELTHERTOFEI o, BEIOREEE L), OBRKERHGB LS. FILEEHEBLLT
WML L, FREICEET 5,

4545 : No. 18, rare,

g - No. 11 B X O 1203 Ll EOFEMHE A D A. ochraceus RT3 D rRBobLI S, BB
FEZR ORI ITHITE G A S LT A. sulphreus series [TiF\VEFE T, FEEIUETIZ DL Tochraceus
DBREBYEODED HAT A. ochraceus series IWET 53D & Lic. #HMEHEIL A. sclerotiorum HUBER
IR —HT B, L LRBEORHFHTH AE ORI > Tk THoM s LU0 RAPER™ o jl
AR THMMCEL,, FRBC LR IR WEATHIEN R LD bR EY, —I5 A. sclerotiorun
HUBER (B 5 b0 L7R, S XU MM b 2 AR B L.

LI R0 03 S5 8EE L 1e Aspergillus spp. 13D 12 ETHhok. T7bb,

A. clavatus DESM., A. fumnigatus Fris. (2 forms), A. versicolor (VUILL.) TIRABOSCHT, A.
sojae SAKAGUCHT and YAMADA, A. oryzae var. microsporus SAKAGUCHI and YAMADA (2
forms), A. ustus (BAINIER) TrHoM and CHURCH, A. niger VAN TIEGHEM, A. japonicus
SA1TO, A. sclevotiorum HUBER (2 forms)

Thodo
6. & &
A, SAREHFEOMEICOWT
D OERMEEIRE OFBERT b Dlel, FoRBIREETE R 4 OB &0 X 5 TR T
B BN ERTNIRWDT, RO bt bt B OZRM R O AREHEOHMK, Fi
%, LR SRIREEE O L OBMRLZIRTS 2 LIZME OB H B2, L ERBET S RO L
Thbo

SRR B & Penicillium 35 X 0% Trichoderma 134 REMC i B RNE L, SRR REEhE
/MR D5 D LE X bhvie, Mucoraceae 13 Z it D\ THEIR A E OB, ToOHBERIZ,
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BRI I > CHENR bt Aspergillus 13—HROREITIT2 0% S HEIL 4228, SRREHERC KT 2
BRI 3R D £ 55 X 5 i Bbh s,

Penicillium 35 X 0% Trichoderma O RITFE 20~40% HRL, BT 50% 2HTHELR b
I LR T OWHE AR REE MY G5 2 L RRT L0 L Bbh b,

B. &L L 270 RIRE O MR L 0B

Peniciliium 3% X% Trichoderma o\ ~TClY, Penicilliwn |3 No. 5 83X No. 11 T&\\TC,
Trichoderma 38 ¥ V480 Pp1 (No. 10, FfEH) kX ot Pwn #43E (No. 13 X8 14)
TEVHRRE R L oo BHFX JENSEX'® 35 L8 WAKSMANY o Trichoderma \LHBHIC S L5
FER L RBOBEM A RT & I, L LIBDBA IR S LA & ORI BARE: BEM 8 &
nigh otz ’

LU, Mucoraceae OMIIZITRO X 5 T r BRcBIEM:2 5 5 & 5 wBbhic, bbb,

56 3% F7¢ Penicillium species D4547
Table 6. The distribution of the dominant Penicillium species.

BrmEs 0 L
0. of Dominant Penicillium species
Profile: : _
. ‘ P. aculeatum RAPER and FENNEL, P. oxalicwn CURRIE and THoM, P. cyclopium
WESTLING
5 P. purpurogenum STOLL var. rubrisclerotium T11oM, P. oxalicum CURRIE and THOM,
. P. janthinellum B1oURGE f. No. 1 . S o
3 P. janthinellum B1oURGE f. No. 4, P. cyclopium WESTLING
o 4 P. janthinellun BIOURGE f. No. 4, P. oxalicum CURRIE and THOM, P. cyclopium
WESTLING ) I
5 | P. purpurogenum STOLIL var. rudbrisclerotiumn THOM, P. variabile Sopp f. No. 4,
P. janthinellum BrourGke f. No. 2, P. janthinellum BrourGe f. No. 4
6 ' P. oxalicum CURRIE and TuoM, P. janthinzllum BIOURGE f. No. 5
7 P. oxalicum CURRIE and THoM, P. janthinellum BIOURGE f. No. 1, P. janthinellum

| BrourGr f. No. 4

8 | P. janthinellum Biourcr f. No. 1

9 | P. purpurogenum STOLIL var. yubrisclerotium :I‘HOM,VP. oxalicum Currik and THOM,
- P. janthinellum BIOURGE f. No. 2, P. cyclopium WESTLING

10 | P. purpurogenum STOLL var. rubrisclerotiun THoM, P.ruguloswn T110M, P. janthinellum
. B1OURGE f. No. 3, P. cyclopium WESTLING

1 | P. aculeatwm RAPER and FENNEL, P. variabile Sopp f. No. 1, P. variabile Sorp f.
| No. 5, P. janthinellum BrourgE f. No. 5, P. cyclopium WESTLING B

12 P. rugulosum Tuom, P. janthinellum B1oURGE f. No. 3, P. janthinellum BIOURGE

f. No. 5, P. cyclopium WESTLING

13 P. variabile SopP f. No. 2, P. variabile Sorp f. No. 3, P. cyclopiun WESTLING

14 } P. janthinellum BIOURGE f. No. 4, P. cyclopiun WESTLING

5 P. variabile Sorp f. No. 2, P. variabile Sopp f. No. 5, P. janthinellum BIOURGE f.
|

No. 4, P. cyclopium WESTLING

16 P. variabile Sopp f. No. 3, P. janthinellum B1oURBE f. No. 4, P. cyclopium WESTLING

17 | P. vwriabile Sovrp f. No. 3, P. cyclopiun WESTLING -
i | P. variabile Sove 1. No. 2, P. variabile Sore f. No. 3, P. cyclopium WESTLING

e

20 { P. spinulosum Ti1oM S -
‘él ‘ P. Si’?‘nlllosll:’l TroM - - - -
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HREEE ORI S L o RE LSO, Rk & ORI T Mucoraceae DR Te
HBIBRR BRI, SR UCH F YL LR, BEHRNLRES L ORI oSS L O
ﬁﬂ@ﬁifiﬁfm%bbfytb#,ituﬁt&@%%h&#oﬁo

Dk 3 —RIE Mucoraceae O FRIEENCIHEIT 2 HET RIFokGBIE L & 1T, C—-N&K}
FEEA IR <, B0 SR S AT e 2 A B TH D X S Bbh b h, ZhCK L CHEED
SRROEE e AT 35 X OWEBHIClL Mucoraceae O HEIROMTN 2 L 1kT & .55 BBREE .,
BB (BIE) THD No. 19, 20 3 X0 21 Tk Mucoraceae 73% & A ¥ RLbichot-z &
B EROMEREFIET S LR 2 50, EEILOHK No. 20 F XU 21 KOWTI LIRE R
TR, OO Mucoraceae HBIRIFMH /L AL RL, BTz e A B Lo &2 B5EL
72DT, L 2T LML OFFEIXED b ot (FE2imsii). 1 Mucoraceae H\IEIEHY
BECHBI L No. 9 ik Pog B TH 52, HEHIES X OBEELED Sk Bo@) HLEEIH A Y
YANBATURAE £ 2 b, HEEERCE KGERCSH 2 0 L Bbitd.

BB OE LB RF 5 Mucoraceae DEIHHIT FETIZ AEL, THETIR /I v. ZORIX
Penicillium 35 X% Trichoderma o> 31327 118 & BIfME R & I fl & BB Z R L Tuiee
Aspergillus = o\~TiL A. flavus-oryzae group B YO8 A. niger group (ZJF$ 5B — D EEHC
BWTPRAREREBIRELRUIICT & lehDleo ¥ o 4328 & ORGIcBAt R B $ 88 b ivied 2.

C . Penicillium spp. DL5FRICDNT

T~ Fo R B R R R R D Eh ot Penicillium spp. OHEREEEC I 545 70LES 6 FiTR
L7z

b OFEFTIL No. 19, 20, 21 1% Monoverticillata &3 % P. spinulosum HEBETH LR
2, EaORB TR TG Asymmetrica 35 YUY Biverticillata-symmetrica ZJ&3 % spp. » EET
Ebohie.

P. cyclopium ¥ X O P. janthinellum )3 b5\ 30 5% R L, P. variabile 35 X 0% P. oxalicum 73
TRIZDWTIRCGTI R R LAY, LOMD spp. ik I SR REE R TIT T & fahorc.
Penicillium spp. ¥ 43+ o FhEEIC oW, P. cyclopium 543 (No. 3, No. 4, No.
11, No. 13 5 X 0* No. 14) b, FiHzpifH* (No. 10 3 L 0¢ No. 12, JFEHD 1< &L
L, HEOFEL WEIRES L OER LKA L TEIESI 2K E WO Tikis o RS o LISzl
b Te BB R 7SR T d DT,

B2 BERIBRUEAMOZELESNOTEBEMMEICOVT

45 DIXCILHIS O B AR BT 3o\ TR & SRIREHE & BRI OV TRERO M A HEEE L
P, EERFEL OMOT TS WA I I e I D IRFECHE T & DRI EE L Ieh 2l 5
1 RO e £HT R AT E e Dlo e DI BN RSO DT, & BIRFH BRI I T
W, 3 UTHEREG R T B &5 ISRIRE D BED R S\ CRERHIN 2 50 5 THhH 57 ? #
EMEEEOMBIIHRR L YO X5 CHHET A THA 535 ? TREEHHCEO LS B ERTTHA
309 InOOMBE YT B A DI RS OV CE B BE——RIRE, B R X OSHE

# No. 2 TIHIT & A LR BRIghD.
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BE—B LOFEEMROBRTIZITS & & Lo BURHEE U BB/ MRLESEHOITEEHEEA)
DEFEE LY (Blp-r) OEBEREMMAEALL . FFBA—7 v ¥R zy, 257K
—— X TR S AU LR CHEE L CREEL, SRR RBH O 50T, BU5ME X oar
HRMFIZ 3T, BIREOMES EEEEEERIC S LIS THE L O bR URFT A LIt L.
1. & B
AR B RAEKIEFT AR R MUUEERAD 7V 8 L0 7 v ¥ EfRERd, 279, rvx
REMERB L0270, HiTBERREEAL.
TG ORI A D Z & Th 5o
BiRE LW D, FRkH e bICBE 37 EoRskT, 2V, 7 ¥ FEBERKIIER 1.98ka,
FEROMEAR A% ) H O THIEI5 RS LI 1FIBIC 2 VB X U7 ¥ 3 % Z8HICE 13 b 2,700 Ak ik
Licnd, T CRAER SIS\ T 2 Vi LA YRIEL T Y ¥ OMIREEZ 2L Cuvic e 5. FED
FERECHRAY R L TN 50T, LA DT RLIBE0RE 4Pl U 7B E Tk 2 ORH 7 v ¥ fibfo £
B R RT LD L R L TELEZRWTHA 5. LT ZoMis: 7 v ¥ e a1 5. £E6H
BRI L oDl o o—iRT, 27V, MTERARKICEER L H A, EROEELVWARITHS .
7V, MBI 0.27ha, Ff] 10 BRI L CERCEROHMAR LT 5 Rickd, Zhicii4
R, 1H38 D 2,700 K0 7 0 2 L. BER 2V KXV =r SOREMEFRL T%. UTFoo
g 7 v, =2+ SHhesft s,
2. ILEhGME, HEE, MEMES LUEE
ZOFBHNT EE ORI IR LT, WHkE 600m, FEIERTIETE O L BT %
DKL TRy, BHDOEREIE S 2m 1B L T 5. BiENE 18~20° ThH 5.
C OB CIL BRI 2R L CHEAE L, SMHIRMHIIE LA YRIUTH S HENE bI2E
FUBELRL T 5.
+35EF ¢ Biv-E, ik X O 55R MR E A o ik e
A, BOTRRIEMIC X2 THEY R LTWEN A BUTREMRESR D, BEFEIRD
e ThHbB.
(5HBXU6 A)
L : 0.5~1cm, k3ROERE,
F @ 2~3om, LT T AT B R BT & & bT s B R
(8 A
L+, ROROEE, b THEGELENT .
F :1~2cm, FE3ERE, Mo R L UEEYL L £HThiWilsnisn,
ar m
L . 2~dom, L\ EEEO MRS,
F: r¥¥pit +~0.5cm, 2V, a2+t +, IEECHED < TS ncBsmEE,
1A, :5~8cm, FEEEE, WEEEL, B, fine crumb structre 233&5E, 2, WIUE M ERC L <
S ORRENL B 348 (1788 49) DU OMSHAIC KR LR KILIKS & 0k LbEe

Thb. ABOREBIREMBOERATCRABHOBIHDOTIICL 5 DNEIALN TR,
ABIIELVWRELZET 20 TEHEMCRAL L LTHE L.
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1A, : 7~10cm, FEEEE, IA, L b BE7HE, WEVEES, I, fine crumb structure ORI
59, Ok, WL TA: X b /Aew, TAr & OEFIL IR

1(B)—C: : 10cm, FE#ta, B L OEEOEmMERE L DEDBINC X > THERI T L A YRS
RO KiSE X OGRS FURKIUEYE (BR). TA: X oSERIIIA.

1Ce: 20em, HEE, $hi XOMERNC X2 THERE Nig\ RORO KILUIPE X O0RMlikL 0 ZFUE K
IEEE, 1(B)—Ci & DEEFITHL

LA : 20cm, HREDSIVAKIEE RS {Siifid, 50, massive, LB, HA b 21257,

MB—C,: 10cm, 1(B)—C: X3IEEE.

IC:: 30cm, IC: XIIFTRIEE-

A : 55cm, B, HEOSIEKUELS  SUifitd, SR, massive, B, T & O5T R LB -

MA-B : 50cm, BHE, HEOSIEKUBELYS  §UtEL, S8, massive, B, THE L OHER
VR EEERAEA

WA : 20cm+, H, %18, massive, KL HYNT TR,

= ORI HHUT S A ORI S KL A OHERGC X O TR S T2 0T, MR RS
RO L L UIETRARFTHS 2R b,

MBI DT L Th Do

¥k (D) rv¥x () (@), (Ds) 235 (f), (Sh) s X% (af), pvvav (), 775
Fy¥y (), s¥=vrA4 2375 (), v9:iX¥235 (), (G) 7re (), r3ox¥ (), 7+
Fxyv (a), 23vA4F= (), ¥v5¥~F 7 () %,

7y, 255k (D) 7V (R ), =35 (), (Sh) 22w v+ (3), vV s X% 7 5(f),
(G) 7re (Va), v=73v.3 (@), 3va4F= ), =32y (), ¥7vFy (), =yvv
v (f) %,

3. i kHitHE
iR R O R & R AT DIER L A BEZ R % - 1o
A, FEBRRFEE

iy TiorIN ¥k, 223813 KIEnpAun 2 fHu7c, pH 1 F EiX 558, L 2.5 (FEDKE

Mz T 1EEHRSE, R ¥ 7 A BRI L oTHIE LK.
B. fERB X OELE

SHHERIE 7 RIORT I L TH B,

SRR Z ORI A BiXv3hd C—N TN E <, pH (ZIIRAE - = L1k, EEo
RO L ERT LD LEL SR BR, & OERINCER B b B S Th 5. FEHH
£ A BT TR0, F EOMEBEER LU N RIS RIEE X HIR
BRRL T,

i, WHHOR CBMEIERT % L £FME LB LS L LT, Y YL 2y, 2+ 7KX

D....Dominant tree layer. Ds....Subdominant tree layer. Sh....Shrub layer.
G....Ground flora. Va....very abundant. a....abundant. f....frequent.
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g THER L+ o oM MEHE
Table 7. The chemical properties of the soils. (Per cent on dry matter)

) i ‘ C-Nz% | Tl e
2R mof o o® = % O pH_ o Exch
Forest type Horizon Carbon | Nitrogen | h (H.0) acidity
i ‘ ratio S
1949 4£ 11 § (Nov., 1949)
ror ¥ { A, | 5.63 0.43 13.1 5.75 2.2
Zelkowa serrata A, 4.60 0.37 12.3 5.60 2.3
7V, 2F7F A, ' 5.81 0.46 12.6 5.55 4.6
Castanea crvenata, Quercus serrata A, 5.67 0.47 | 12.1 5.35 4.8
1950 4 6 F (June, 1950)
roA ¥ A, 7.87 0.48 - 16.3 5.70 0.8
Zelkowa serrata As 3.50 0.25 14.2 5.45 1.6
zZy, 25, : A, 5.95 0.51 11.6 5.60 1.5
Castanea crenata, Quercus serrata A 4.72 0.43 . 11.1 5.30 2.6
1951 42 5 A (May, 1951)
r ¥ o* { A, 7.43 0.83  14.0  5.60 1.4
Zelkowa serrvata A, 4.32 ©0.38 11.5 5.45 1.2
7y, 2+ { Al‘ 6.13 0.53 | 11.5  5.50 2.6
Castanea crenata, Quercus servata A, 5.18 0.41 12.8 5.25 3.4
| . i ! B
. I | = Nz 1EL
BB o R e 2| @ o ONF e pen.
Forest type ‘Horlzoniignition’ Carbon | Nitrogen [ ratio (H:0) ac(;dll)ty
1951 4£ 8 H (Aug., 1951)
F 56.5 ! — 1.15 — 6.05 —
e i o
A, 13.9 7.94 0.45 17.5 5.90 1.4
Zelkows serrata As 986 4.7  0.33 | 144 . 5.50 2.4
= F . 57.6 — 1.43 — 5.70 —_
7y, aF> } ,
’ A, 12.6 7.29 0.45 16.3 5.55 2.1
Castanea crenata, Quezrcus servala A, 9.36 5 36 0.33 15.6 540 4.8
1951 4 11 # (Nov., 1951)
F 47 .9 — 0.93 — 6.00 —
7 ¥ o
Ay 12.5 6.43 0.41 15.7 5.80 1.0
Zelkowa serrata A, 8.54 3.9 0.39 10.2 | 5.55 4.8
. F 45.9 — 1.07 — 5.60 —_
7y, ryvx
2 . A, 9.95  5.38 0.50 10.8 5.65 1.6
Castanea crenata, Quercus serrata A, 1.9 ‘7_76.48 048 | 135 535 | 4.2

Remarks :
The analytical methods were same as Table 4 except for the determination of pH value.
pH was determined by glass-electrode with the suspension of soil same as Table 4.

9% pH 2L, FHBERI/N S ot
4. EMEYBRE
A SEERIFL

COERIT 1949 4E 11 F 15 H, 1950 4E6 A4 H, 1951 425 5 17 H, M8 A2 HB X 04 H, &
11 A 10 HR X 12 Hicfrorts,

RN L U CIEINIe B bR b T 5 BT, FEOSBEIBBRI L TEb v 2 Bbh %)
Br, ThOBELEAR S LBELNBER LT, ThiE 2z % L B AWK ERAR,

1950 SEIMEREOFHNARL T, 6 AL HLE 4 HETHARK CH Ol LENDT, HB#HENO
ERAME X LTRIER 72 O TR, MRS 288 L LTHRET 5. 1320037 & BT
M HBIOZOLRE~ 1 BEIERchH ok,

B. R
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(1) 1949 48 11 A, 1950 4E 6 F 35 X0 1951 4E5 H.

ERBRHOR CHERELRT L R & h 5 OHFTOMED A B3I A JF2HREER 1k 2/
EHOTIRIR L, #iffEs BRI X boTHEFCH Do T, Al X CHYME IR eob X RA
L, Mg s e Bbh o el 1. ‘

5 10g HEK 100cc IR TR TS HMETIRE LD, £0 10cc & & HBEEIK 9cc i
B 30 BIRGHIHRERCHR LT, BEOFTRIK 2~0.5cc ZAWTHRETERE L. FHEECH
T AERIELRRENT 5,000 % (A B) 108 2,000 {5 (A @), HIER X OHEREL 50,000 £
(AFE) 3 X 0% 20,000 5 (A: JE) AW

FEFSRIRIRENY WAKSMAN 28K, Bk X OHORENS albumin JERE AV, LT 27°C T, 4
RENE 72k, HETR X OERENT 10 HEESR Lice o ¥ — VIREFEBHT DL TEMED T 2ic 10 #f
DEEMA LT,

KGIBHTHRERFEFCL Y, R~ 74 v TEH L URRERETEY SV EE L,

(2) 1951 E8 AR XU 11 Ao

FHiow F Rasgimy, SEOMEFELRD X 5 ICHdic. Thbb, RN OR UKy
R LR ENn 5 3EHOME, SERBRT L1 F BT 100g, A 510 A BI3% 3~400g DRk
PR LTI BA LT IHOGITERE L Lic, 20 & 5 il 2 Mo AEIC 3 H5 2%t
KL%

F i Lics e L QRA&L, To—iedll 1z,

FHEREAL F -RIRENT 10,000 {5, HORRE 3 X OHERL 100,000 5% MV, &0 HraEio & Msm
TEEY Y U AT ORBH LI, TOMOERKMHITNTHTLRAE TS %0

(3) SRREFEEOHBUL > ¥ — v 10 B 7k 4 ORRERREEE T 2 K8 £ Bl o RIRE
$& oD Percentage TRl 7

(4) HERHIaTRIECEET 5 A REREY MCLENNAN'Y A CEE L. Thbb, I
G 108 BT o 7 — % — T 53 LT T 6 HNEZIRE, FAEOF R TER L CRIRERK
B% b 0TI RIECHEACHEET 2R REE & Uic, BRERREREAGThE 1,000 f5% A7,
o DT 1949 4E 11 A OBE T {TON.

(5) LIEOSERL 1949 £ 11 A OBA IR THIT LoD THUHRINE 20 Wi, Tofbiiv3
hb BEFREN BB PN IR L e BRI 2 M Lo T, SRR 7 ~ 8 IR it
=L

C. ERFHECOWTDEL
(1) HEMEEDERIDOWT

EH LIRSV TH W BRI HEMAEMBE OEREE L L THEHA IR TELFETHHH,
Ev ¥~ v EOEERD LHEETL 5 2 ELREOHRKFOMENEETHOT, Zhrdbo>Tiitbic
SRR B OBEY R ELYTT LR T 2 L3 TER, FEMCOBMEYREYRD 51T, B
L HHOFERHC DO TH T L BRI & B TRD e huEis gy,

FESIBLEOFERICENTIOE XKD TIMDL W ELETI 2 & &Ll
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THEBL 5 2TED L OB DRET S BR Tl bt WlBETH S,

L2 L 2 b OROBMIERLEM S TORMELE L L, S 51 HELRREERHPIcLEmT %
TeDWTIIE L OF TR WEET HDT, EH LI EROFETIELNBEEOTHIC oW T DRIE# %
LOTEGTEBOMENRELRT LD LR L, ELIBEOERTIESITHBOMEIELY LD
TEBREOMENBEERT SO L Al LT,

¥, ALY Y~ v OBEICOWT b -— e B DERTIIEMEN T LT o ¥ ~ LV 4R Lol
AT EILD DTN —— IO HEHEONEDRM & LTl L TEUH B OB b SBES L
HETH D, 487001 10 O v+ — v EOEEZI TR L RER T D RRE a2k, AREO
BEHEOIHRI IR T RER L LR RTBES LIZLIERD bR, $iiEons i REoHEnR
BB Z L% hDte. LichiDT, BEOTHRGEHOBENOSEEIFEC RS — Tl L RIRX
MDT, 4¥7enL 10 BORIEBER S DEL L Ricx ¥, ZoRHMELY 2T 1 HoHEE & R
il EELNBLEOERTHAGAEEEMZ LIC3EDOL VREL, EMENS Lty ¥~ 4i0e
W5 RBREHIRM, R JOF oM DEEHI N LOT, ERE X ORI EST
DT LA OEDERD SEOBMFNCKT 5T M EE L LTOEREYSHICET 5D
Thb-

(2) SRIREHE DRI
SAREBE OISO TL, 72 BB EISF OO LA T WEE L BD b DT, £ D
S DK A HEE AT O CHEORERIC B ic, 5387 B LS EIT OB, RO bhio EER L O
FEOF N LOEET KN CEHEOREEY T ERLOCERIFEL L LT—HELTRELL. 5 11
BIV 12 RERTRREEEOMRIL, FRoFBEO R OERC s b CHE FoME R RET
EILD DI EEDFET B 1oDIT, BECTERE L O TR\ SRIRE B OFEE 0 kRO MR 251 5 =
LATEBTHS S

FIORREBEDOFERICOWTh, 72 BHLMECRS W THESROT L EEOFRKELY RS = L2 %h

F8XR M E W HEQ

Table 8. The nos. of microorganisms (1). (Per 1g dry soil: x10)

N I . | Dept 8 ! % oisture
" Fore’rﬁ; t eﬁi 1HF§ i Lln! fropm %ﬁlﬁ%l ‘ACtinO-gBWchte%iacontent of
st typ OT1ZOM surface g mycetes| T2 fresh soil
(cm) : %
1949 4 11 F (15/X1, 1949)
T Y o¥F { A, 5~10  25.5 261 1260 | 41
Zelkowa serrata A. | 13~20 6.0 129 908 40
zZy, 2ar> A, | 5~10 11.3 144 1450 ‘ 43
Castanea cvenata, Quercus serrata A. 13~20 6.7 148 1030 | 41
1950 42 6 F (4/VI, 1959)
r v ¥ { A, 5~10 13.5 96 2970 | 45
Zelkowa serrata A, 13~20 4.3 43 850 43
7y, 2FF A } 5~10 14.0 114 3030 ‘ 49
Castanea cvenata, Quercus serrata A, 13~20 4.7 51 893 46
1951 % 5 § (17/V, 1951)
r v ox { A, 5~10 8.3 | 167 4260 | 42
Zelkowa serrata As 13~20 4.6 | 65 1450 39
7y, 2735 { Ar | 5~10 12.1 | 132 @ 2850 55
Castanea crenata, Quercus serrata A. | 13~20 4.0 48 804 40
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Table 9. The nos. of mlcworgamsms (2) (Per lg dry soil : ><104)

= A i
E ey 5 Summer (2 and 4/WI, 1951) ; m Autum (10 and 12/x1 1951)
- . - - K g et gt e \ i ure
Fﬁ Bk JE AL fr%lg SRIRET ARED .fjﬁ%?r% | cor?tl:rtlltlr(?f AL frgm g‘ﬂi{ﬁjflﬁ éﬁ’[ﬁ% Ezz:tino- BM il cor(l)tlsntrof
orest type Horizon surface Plot No.| Fungi mycetes Bacteria fresh soil Horizon| surface lot No.| Fungi mycetes acterlafresh soil
(em) . % * | (em) %
1 23.7 ’ 559 | 13020 [ 1 40.8 472 | 3230 61
| 2 26.5 | 530 | 10900 | 2 32.9 371 2900 52
F | I~ 2 3 29.8 | 445 \ 12030 F 4~4.5 3 26.6 318 2280 47
i S ‘ i N
Average 26.7 511 11980 | 47 Average 33.4 387 2800 53
1 5.4 151 1420 1 13.4 101 1400 37
» 2 4.6 121 991 2 13.1 105 1360 41
A 3~ 8 3 4.3 101 842 A, 5~10 3 10.9 72 853 36
Zelkowa serrata S 4.8 124 1080 37 ¥ 5 12.5 93 1200 38
Average : Average :
| 1 1.8 46 491 | 1 6.6 37 | 461 44
2 8 41 456 i 2 6.4 38 | 417 40
A |11~15 afj 1.9 44 406 A; 13~18 sj!j 5.0 59 | 401 41
] S-IZ =] . i
Average| 18 44 451 35 Averagel 60 | % 426, 42
1 31.4 794 10710 1 46.2 | 409 5840 i 69
2 28.5 683 10780 | 2 27.0 | 584 4810 | 71
F I~ 2 3 26.1 683 14610 | F 4~4.,5 31#] 72.9 | 656 10330 | 74
3 i'i:.] ! = | i
Average 28.7 720 12030 58 | Average 48.7 : 550 | 6990 ' 71
1 2.9 150 1010 1 9.8 | 109 1180 | 45
7y, 2+ 7 2 3.5 184 1220 2 8.2 | 131 1400 | 44
Castanea crenata, A, |3~ 8 3 3.3 156 1190 A, |s5~10 3 14.5 | 131 1890 | 47
Quercus servata AV ] Ry t
Average| 3+ 163 1140 41 Average] 108 124 1490 45
| 1 1.4 74 489 1 13.1 59 - 662 45
2 1.4 43 482 2 5.4 51 492 | 41
A, 11~15 o 3 1.8 46 675 A 13~18 . Si”j 10.2 42 560 ‘ 47
15 RS
Average 1.5 54 549 38 Average 9.6 51 571 44

* RERAM R IR RS KRB L ko, ST EBTRUEMLD 3 ﬁEVJn‘H&#% IR LR b Do VORGERIEL, ZOEE S >THER
BoKGy & HTe Lo

BERE 10 GG

=

=

£965%



Table 10.

= K

Factor

FHPF (Main effects) :

i (Forest type) (F)
Jiifsi (Soil layer) SL
FlExtAld (F layer vs. A horizon) SL,
A, Xt As Ji# (Ay horizon vs. A; horizon) SL.
Zfi (Season) S

551 KASH.(E (First order interactions) :

FxSL
FxSL,
F xSL,

SxSL
SXSLl
SXSL.

FxS

o

T Vi (Second order interactions)

FxSL xS
FXSL,XS
FXSL.xS

1% 2 KB

s (Error)

RFSLS

55010 3 Mok

ZE

squares
" of de-

10.0001
(5.9208)
5.4560
0.4668
} 1.5667 |

'(0.0730)
1 0.0297
| 0.0433
(0.3768)
0.3335
0.0433
0.0491

(0.0134)
1 0.0132
‘ 0.0002

i 0.2632

8.2631

B HaRE

Degrees

24

35

viation If‘reedom

e |

Kﬂ 2y W

D BCE (B9 o 4

wOm
Skt [Sum  of

ean Varlan squares|
square ce ratio| of de- |
_ viation
.0001 = 0.0l ©0.1215
(6.6363)
4560 496.00%* 56112
L4668  42.25%% 1.0251
5667 [142.42%% 0.0642
.(0.0098)
.0297 | 2.70 | 0.0050
.0433 | 3.94 | 0.0048
(0.0261)
.3335 | 30.32** 0.0069
.0433  3.94 0.0192
L0491 | 4.46% 0
| |
| (0.0005)
.0132 | 1.20 . 0.0003
.0002 | 0.02 | 0.0002 :
L0110 ' ‘0.2590)
|
| |
; 7.1184
|

L

5 10 5

l‘he analysis of variance of the nos. of mlcroorgamsms shown in Table 9.

! ARE Fungl)

(Actmomycetes) fHE (Bacteria)
N B
D%Igﬁrﬂe%s i n’lh\*ﬁk‘ gt (Sum of JDEeIgreestﬁ" Jﬁ&' ST
o Varian-lsquares ean | Varian-
freedom square ce ratio! of de- freedom square ice ratio
‘ B | viation
| }
I 1 0.1215 | 11.34%% 0.1156 1 0.1156 ' 14.09%**
@ (8.4269) (2)
1 5.6112 [519.55%* 7.5336 1 7.5336 918.73%*
1 1.0251 | 94.91%* 0,8933 1 . 0.8933 108.93%*
1 ‘ 0.0642 5.94% | 0.1320 [ | 0.1320 | 16.09%**
(2) (0.0266) (2)
1 0.0050 0.46 0.0232 | 1 | 0.0232 2.82
| 0.0048 0.44 | 0.0034 1 1 0.0034 | 0.41
) (0.4741)] (@) | :
1 0.0069 0.64 0.4624 1 0.4624 | 56,39%*
1 1 0.0192 1.78 0.0117 ; 1 0.0117 1.42
1 0 0 0.0642 | 1 I 0.0642 7.82%%
|
|
) (0.0492)] (2)
1 0.0003 0.03 1 0.0385 1 0.0385 4.69%
1 ' 0.0002 0.02 | 0.0107 1 0.0107 @ 1.30
‘ 0.0108 | 0.1971 24 ! 0.0082 |
Ty T - 'l -— -
35 ‘ 9.4857 35

F

Sl O R BB R REHT 2 ¢ £ NG TR

ChRlful + Rfut - JNC)



— 34— HMSEARSG s $£95 %5

D, TROOEEOKPHIFEEIEL , FoBEN 1 » AR L ERT OBFEN RO
BWANED DI, TOERTE LTI INLD 72k LB FE U EERIRERE O RIE M iz s
LT, FHERORREREOEEFEIIHIIOMN, WA, % oMt L o RERER
HYle BRET AT BN EI T W B X S I Bbiv s,
D. fERB L OEE
(1) EMEyEE
TRk RIREE, BB X OB REIIEE 8 B LU 9 KT R LT,
SN O R BRI T OB HERED EECS L, BEREN Z e onWTE
<, RREEEZ XD THd2k,
(i) 1949 48 11 A~1951 4£5 A Ok
APEREIITERIN TR 1949 0 79, 27 SHICKT 3 EMRERERERTIE A Bl A
X hREWEERL T
TMHE DR U BRI 2 AZHBNCIEL T 5 L KD L3 ) Thote, KRERE R X OHHREREIZ 1949
FERD A BTy Y FHE 7Y, 27 SHRIDBELRERMELR LS, EIuThEL v
Abhicaote, MEEEX 1951 5 A0 Al XU A FTRWTFRLr Yk 7y, =2+ 5K
DELLRERMBERLIY, BT WTRIFELWEZR bR DR,
(ii) 1951 €8 AR XU 11 A OfkE
B, Bk XOFEHO 3 DONFIREMBREC LD L5k FEY S LETHEBbMCTBRD
W, EMEMT L sEs ROk,
EBED TR SBRI OBEDOMNE L Bis b, hEEHHRRICET 8k L Bict o
LT E DO, FEBEOKRE SO BN IAIT 5 = L 2L D 1=D T, logarithm {&
ok FFOCIFHBICER L BTS2 7o, Z DBEEMM OISR Z LI ERITEAL
LD ThHb, LA DT o 3o EL L Ric L,
FEIUTEE 10 FJR LTS,
BIEOMHEI HEEEC s ETHE, e U CGEEoRy, R, EBoSctt > Bo%
gy, £ O ETOBILFAER OMBEIC I D rEX b b,
R X CFEHOMBOMEL, chboHEOMILEWHEE A L OFE T & FxTINTe £c
HEiboeELDNRD:
5 10 ROFEREY X LICKHH, FERIE XOERIBICER R (BMRES% LT) 2Rb2 LAD
Ze{Thsb
HREOHE
HRE S & CHERE I A T S R LSO R CBM AR ETRRD b holets  fiE
BEIWKD F BL27Y, 27 FEL7 Y ¥R I D REDLA™, @RI ERCERRD LR
e Drc*,
B E
BUERRITEHRHOZTE TR F B A BIU A BIhKEsDRM, i A B

*....5% level, *k . ..1% level,
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O A JRIERT DL, 7V, 2+ SHROMDRREHETER AR D SR Dk* 5, Totho
BET TR AL A BX h REhDRH,

FEoKE
AREBEL 7 v 0 FETIRHOBEIRD biehordd, 13T bBIULE X v igksd
TUTW (7Y, =5 SHRFE*, 122430, BEREREI MMM oSBT b AR ZERD
Lhighotck, MEBREHHREO F BT B X 0RDERL T8, Al 5 X0 A.
BT ERLEN RS bt hoic*,

(2) AIREHE DR

AREEEE OMEILES 11 B L OF 12 RiIKR L

LR Penicillium 3 YO8 Trichoderma HVECEEZ BRI HIAI % 5%, Mucoraceae® o Hi%
EEEHIC X o THBIN DO TR L B, Aspergillus (L 1950 46 A0 7 v ¥5F A JHLIAH
L&D THIeh D,

Penicillium ¥ X O Trichoderma T\ TIERD LB H Thor, 1949 4 11 Bl r ¥ ¥z A s
O Ae B L Yz Trichoderma MEEIYNCE L Penicillium \3/0 727 hy, 2V, 2+ FHTILFE
DHDHENR bR, LL, ZTOMOBEIMHEOLLITHL THCELWETIRLRT, i

» it X O (15 & DR BRI 7e Bl L 70 B e d Dt

Mucoraceae 3. 1950 46 His X TF 1951 4E5 AILIREAS S MBI Lcad, 32 0FHCz & bhHTh
Feote. FhoMEA% I L 2 OEREIC 8\ T & Mucoraceae DHIIZRIY Penicillium 3 LU
Trichoderma IL~IUINE K, LI > GRIRE#F IS D 2 BEMTE 2 st &

mUER K WK HE B E oM KO
Table 11. The compositions of fungous florae (1).

i = Other
[
= R o @ fi Peni- Tricho- Muco- Asper- gertllera
x Cnslls - *1 7
Forest type Horizon cillium derma raceae ; gillus  unidenti-
S - e o fled ed fungi
1949 ﬁ 11 A (Nov, 1949)
oy oX A 5% 73% - = 22%
Zelkowa serrata A. 8 53 — — 39
7y, arz ]I A, | 55 16 — — 29
Castanea crenata, Quevcus serrata - A. 50 19 e 31
1950 4E 6 }5] (June, 1950)
e o 22% 15% | 13% ) 11% . 39%
Zelkowa serrata 25 28 14 | — 33
79, 2+7 4 Al 25 25 8 — 42
Castanea crenata, Quercus serrata 1 A, | 36 18 6 | — 40
1951 4 5 § (May, 1951)
r v ox { Ay 20% 46% 129, 1 — 22%
Zelkowa serrata A, 25 38 10 — 27
7V, arz { A, 17 31 12, — 40
~ Castanea crenata, Quercus serrata A, 35 19 9 = 37
Remarks.
The percentages of the nos. of each genus or family to the total nos. of fungi are shown
in Table.

*! The most of Mucoraceae were Mucor and Rhyzopus.

*....5% level, ** .19 level.
..Mucorawae DFRHGE Mucor 8 X O Rhyzopus T b,
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Table 12. The compositions of fungous florae (2)

?geasojriln = Summer (August, 1951)
i _ B . ‘_ —
F= A O v 44&5{{[?1}1)’ } Peni- Trzcho-l Muco- | Asper-
Forest type HOI‘lZOH\PlOt No.|cillium | derma |raceae*' gillus
i I
S R . o I |
| 1 16% ‘ 42% —%
| 2 34 36 2 —
F 1 31345) 38 | 24 2 3
Averagel 29 i 34 1
1 31 24 — | —
2 30 30 | 4 —
T Y ¥ !
Zelkowa serrata A ‘ ; Sil- o 9 & = -
3 £ | ;
}Average;; 35 ; 24 ! -
o 22 19 | s —
| 2 32 11 5 —
‘ A; ‘ Si’j 53 10 3 -—
A =
] !Average 36 ‘ 13 } 4 -
1 15 17 — —
! 2 21, 19 — —
F - ;H] 21 | 16 ‘ — 2
3] s
‘ Average 1 v = 1
S 15 30 — —
7y, aFZ 2 12 42 — —
Castanea crenata, A, 3 7 | 36 — —
Quercus serrata I 35 1 1 | 36 -
| ‘Average -
| 1 3 | 37 — 3
2 | 10 | 3l — =
A, 3 | 11 28 — —
ot
‘Average| 8 32 — !

Remarks.
The percentages of the nos. of each genus or
*1 The most of Mucoraceae were Mucor and Rhyzopus.

—o

family to the total nos.

|
Other 1
| genera 'md\ Jet

junidentified Horlzon Plot No.

! fungi i

i 2%
28
| 33
34
45

36
37

39

54
52
34
" \
! 68
60 '
61 ‘
63
55

46
}, 57

53 |

57
59
61

59

A,

Az

Ay

A,

i TR 1‘
i

‘§|

N
Average

W —

S
Average)|
1
2

Average‘
1
2

o
S i

2

3
EX
Average|
1
2

3
Sy

Average|

of fungi are shown

B

Peni-

18%

21
43

27

15
9
7

10

17
11
16

15

20
32
32

28

30
35
18

28

68
24
25

39

Trzcho~
zllmmi derma | racea(’*'

35
13

29

49
59
71

59

33
32
31

32

13
13
12

13

19
22
20

20

13
16
6

12

in Table.

Autumn (Nov

0% |

Muco- \ Asper- .
—% | 2%,
4 —

|

l |

s | 2

5 J—

3 0 1

-

2 —

2 —

6 ' —

13 —

5 —

8 | —
- =
- | =

|
— 1

4 } 2

3 J—

2

1951)

gillus umdpntlfled

Other
genera and

fung1

40%
44
40
. 41
| 31
27
22
27

46
55
53

| 50

61
42
53
52
51

43
62

52

18
54
66

46

SrEAC In IR

£ 5658
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18 X HEFCETRECHEET 5 RREORER L UK
Table 13. The nos. and compositions of fungous florae that exist in the form of spores.
(per 1g dry soil)

| i ‘ ‘ ' Other genera
2wk @ HoOR eilli schoder and
Forest type i Horizon Nos. (x10*) Penicillium  Trichoderma ‘ unidentified
fungi.
| !

1949 4£ 11 B (15/XI, 1949)

9 9
T oF | A, 2.8 127 627 ' 26
Zelkowa serrata ‘ A: 1.8 9 42 | 49
7y, a3 .
Castanea crenata, ﬁ‘ iz “1’31 ?g ‘6};
Quercus serrata 2 .

Remarks : The nos. were determined by MeLENYAN'S methodi,
5 HBibh b,

Aspergillus 3. Asp. flavus-oryzae group 33 X U° Asp. niger group 23FEr LTHHIL, Zofto
Asp. spp. 13X DTl inote, Lo Aspergillus (3R REESERESEA MY 5D D D LiX
Bi-hichot,

(3) JaTRIECHEET 5RRE

HERC T TR CTEET 5 RRER 5 X OBE OMIUIES 13 FoR L7

JATFRETHET 2 RREEEO & RREHE X1 % R W3 & AN 207023,
Ay T 11~17%, As JETIE 25~80% %L, THEIZEHERERL TV X S iclibiti.

T RRRE IR ORI &RIREBEE OS¢ L A Penicillium 35 XU Trichoderma mEE ey
Rx DTN, 7Y ¥HRTIE Al S X0 A [§ & b Trichoderma 532 <  Penicillium 7277 < T
S ARREEEOBA L A0 AR LTI, 2V, 25 SHTETEE & b ic BRI L WBET
BRbhighoi,

B3R RYKRIMEEROTHhUYRTEOHMEMEECOWT

EH O/ MULEEROFERER >0, EFRENESkK CANEBERERID 072~y
MO WTREDHE OB & 727,

ZOFEIE 2 HOLE L AKCHAEO TR HBEOSMENRELTET A L &, FREMCAL
BEOMMZ R & U CHEROMENBEMERC Y0 X 3 BRESY s ETHreBEbhicTs 2%
Hige Lo

1. & B #

eI RITE R E N R BT NEIEEHO RO 3 BT LEBA .

(1) EFRILMEABERIRT AFZEARMRER 130 LV GRERXT 5~ Y HRRARESHER R -
DIT & offHlra/Ng & 550 %,

(2) RILEARVNANKEEBENRER 32 b (73~ Yy RABEEERRD, LTZo
M EEE » B30T 5

(3) FHLEATIREMN RS ZE FERRIREX 4 HNE LT 2 oz NG L B30 2.

2. ILHRGRME, LR, MR K UEE
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b0 3FEBHN I LTI L E 2 RiTRT

\\,mq I,,d..‘.aw*x,‘\é &5 RO BT AE L, (1) SEFER
R e NI U | ot/ gEs o < e, (3) 12/NE DAt
= Mt ASAMA X
[ % CHIE L, (2) EFHEOHRECET 5o &
N

KopoRo - o DOHIBUTIERTE DO Do HBRICE T 5%, #
T RS ER A AR R T L T B
Tedic, Thvb o 3 EERHIF TR bl
KBEEMCH Y, BB LI DTLE
WICHEM I SUBESRMC T B L B2 bR b*,
#el 2 B KX ZepiBEIC OWTE, BHMICKF A& E LD

Fig. 2 Location of Kose, Shiono and Komoro. TR kO b OB, RS
N SRE, NEONICIRD L TWB X 5 Th D Tl boRBH{HED b T~ v I L OIREER O
BSOBT, VI bTEEEIRIEE LAY NEIER S X OVNEICIERTHY 3 ~ 4 B, R
WBTHDEELDND, HH L/NEIERZDRIC

(A) /I8

I O RE R ANA LA AL L/ R OBME Th 5o MHGEK) 1,100 7, HBIH 10°, AHEHIEE
WCoTe > THERE L BRI O KT X % KM T, RIS/ MEILEARR (55 24/ D54 L’
Thbe '

+EF | Bo-E* GEEM: X O S5R M EIRR L O RRTED .

BTN

L¥ 0Bk LOEIX 1~2cm, RFMOT H < vt LTOIKEER OB, R 2~3cm, TH=Y
B X CURBER O Fif T KB

F# 1 2~dem, [REEISISER, EEOSMRE THIASICEFLTIE LA LEEL L b T LRSS
biBDON BN, L EREREY & 2D Twbo TOB(URITEN THESSERIERR®D A o, e
F TR b RS AR 2R LR B R b hio s,

A 6~10cm, BERBE, SEOWE SIS+, crumb structure 23 IC 383, 52, O, %
WUEAE BRIC TR, SMEER L, L REBoFEtic Ko~ R b b,

A, 5~6cm, FEEEE, A X hBEEINE, SEOFRALYSUWE S, massive, Bk, L9, i
R 5T, Ar & DBIFIRT,

(B)—C. : 3~5em, Hiffta, Wi X OBEOKE s L ODEOBIC X o THLRI hiclE L A ERS
RO KLk X BRI,

*OIBSRIC R B KIERMH AR RS 13.3°, T 2.5°, EH 7.4°, FEHkE 1,294mm T
b5 (B 0HM, FuEsk, WHE, 1954),

¥ ABIRENREZE LB EBLCELULCERALRTA, ABCsT 5BMoaFEL Ve, L
2 HEDL ATIBET I W I R BBl b Th b, B IRELE
BHOKLUEHEY Th D, LD T, ABOERIEHEOEROEHIAKRE 2 LRI R
B OTHEYC Bo-k B4HE: Ui, |

* 1951 FEOBEIL L I8 X CURC F T Il KIS % IREEL Tuvice Zhbix 1950 41
EoBHEEO RS WERHILOB K OBEHMm L E2 bh b,
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Co 1 12~15cm, PEIEE, $his X OMBEIIC XD THFI e W RSRO K ILUTSE X 000l B E .

HEE* (D) 7A=Yy (KK (), (Ds) s XF (), vy ~xH»=F (f), (Sh) : x+35 (f), »
VEY (), YUIXH¥ 225 (), ++x7F¥veIiv @), A~ @), ~F+a1Hx {), b7 (),
vy Rrw=as: (), ¥ 272% (£), (G) vaory (f), F¥¥ (f),

Th= vk FEARE LREMY TRRL T2 ZEBMAEHRL (e Zy 75~y 200 &, KIER 300
), 7= VIIHS 84~164 4E, Wiy 124 4, W 19~23m, I 20m, LR 28~48cm, T 36
com, ELFE 260m°lha ThH BH*,

(B) # W
ERIL ORI i@ L, Wi 1,000m, A0S, Bift 10°, EPEhIEs ALK GREER -
7 - Biv-r GEfM:R X SRR E L0 RETED.

WrETERE
L WEBIOERX lom, 7H<YEIOKERORFBOKIESE, WU 2~3cm, TH< YR IO
KBRS O T YRS

F . 3~dcom, [RERER, BEOSRITHMIIMACETL TR LA EFRL L 2D T il b
HpbIBY, L ELERER & DT wb. ZORMIE LN THEASRIREO b hic . T,
FA B LD B L,

A, 12~15cm, TER#EE, WEL, crumb structure 2333, Bk, H, %ﬂiﬂﬁiﬁﬁﬁi{ﬂl%ﬁ;, =
BERITFD B oy,

A; 1 25cm, B, A X O BESE, BEL, massive, ROB, H, BIURL DT  ARIRSEEE,
Ay OEFLET.

A—B: 20cm, WHEEE, M, B, massive, #%A, A & OBIFULE

Mg (D) 7Ha<y (KR (@)%, (Sh) vy r==23 (2), aT2UYF (a), Y/ w3
(), 2535 (), Fvav,q4 (£), Favsyrs (£), ~+14 3% ), 25%Fox7 (), (G)
7y (a), vavay (a), ¥ (a),

T A~ YIRS 99~144 4, I 124 4, B 13~28m, i 24m, EHEE 16~50cm, Y 36¢m,
HHH 4007°ha Th B,

) 4 #

EM oS EEILOHEECAIEL T, S 1,040m, FHiL S 10°E, B, FAEGWEEERL,
P X OFEEILD 520 T AT R TEBK LHIERE 3 X OBRSME L e DT Bo BMENI KUK (BIEFE
M) TEE Im L ERB LA T B,

LR By GEMEBORNL, SRTED

BT
L :0.5~1cm, RSBDT H< vk X OIKEBOKIEE,

*! (D)....Dominant tree layer. (Ds)....Subdominant tree layer. (Sh)....Shrub layer.
(G)....Ground flora,. f....frequent.

** REFEHMRE 6 ZOmEIGRRES (1953 FE) B JUENEEREOERIC X ofc. DITHMH &
LELC.

* a....abundant,
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F—H: 2cm, FAWREE rBEAOKBRO H HoFHEAHEO s BET 5.
A +~0.5cm, BEE, WS L v KRCFHE,

M : BE lom, B LEIKEDOHIELCEARE, 2% ARy IR, Bk 0.5om,
RTCEDOBIAR DI, WREOLLFKEYET 5. K 1on, HEOOERENEE CFE,
B, : 17~20cm, HIEE#E, %+, loose granular structure A33&iEE, Tifix massive, B, ., LJ

T B. JE.

fiizk (D) 7H=y (KR (), (Sh) vv ¥y yyy (va)¥, =i -~F (a), viv (f), ¥y77
2¥ (£), *X ¥y (D), (G) arzex (va), 7r=y (M (va)
7 h =y O AR L, B9 50~110 4, 7 80 4E, MIE 16~21m,

cm, ¥ 32cm, TEEE 130mtlha ((REER) Th B

3. TEoLFHIEE

A. ERFIE
El4x it = g M H
Table 14. The chemical properties of soils.
(per cent on dry matter)
B M LR | . C-N:
Rk m oo (R g @ o3 CONF
forest ; orizon : ignition arbon trogen ratio
1950 4£ 5 A (May, 1950)
Kose A 5.12 | 2.43 0.16 14.8
. LA 29.3 12.9 0.77 16.7
Shiono {, FAZH 17.5 6.75 0.63 10.7
- 68.8 — 1.13 —
Komoro { = “g 8.44 © 1.20  0.09 13.5
1951 4¢ 5 A (May, 1951)
A, 4.93 2.45 0.17 14.4
Kose { A 5.02 2.52 0.17 14.8
. A, 27.1 10.9 0.82 13.3
Shiono { A, 18.6 7.67 0.56 13.7
F—-H 70.0 | — 1.05 —
Komoro { B. 9.29 1.68  0.13 13.2
1951 4E 8 A (Aug. 1951)
F 43.6 — 1.10 —
Kose A, 5.80 2.88 0.18 16.4
A, 4.82 2.51 0.15 16.4
F 75.2 — 1.28 —
Shiono A, 21.8 11.5 0.72 15.8
A, 19.1 7.88 0.61 12.9
F—-H 76.0 — 1.09 —
Komoro { B, 9.74 1.96 0.11 18.2
1951 4% 11 § (Nov., 1951)
F 42.0 — 0.72 —
Kose A, 4.34 2.36 0.13 18.2
A, 6.46 3.13 0.21 14.9
F 86.5 — 1.26 -
Shiono A, 27.5 13.2 0.87 15.2
A, 20.7 8.40 0.60 14.0
F-H 76.6 . — 0.91 —
Komoro { B, 7.91 | 1.84 0.1l 16.7

Remarks: The analytical methods were same Table 7.

*2 va....very abundant.

\[Lj:",} 18m,
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2 MRO/PMRILBEAROEE LRETH 5.

B. # &

SFTHERIEE 14 T RL,

MR FOSEEE A B vFhd C—N RIS/ E <, pH LILHNE <, BRBEL/I X o
oo TS ORI D S b B CIRR AT B = & 2R T b0 L Bbh B8, =
DEILFRHOT 5~ v O BIF s REL D b BEEN D . NEO FEOHEMEREO/NS W 2 2, TNk
ATz X 5112 1950 EOEEIU DR KT X B#lih 7 KILISFEER L VKUK SEICIRES LIk dThHH 5 -
¥, ABOIREEEREOD\ - LIBEREL D SHLA X 51, Flfrok Lo+ cRE
CERIEBBDTHS o Fho, ARNIHD BRI NICEBYOBRA VNSRBICREL Tiie, Lichio
TABEORHES L OBROFEMIL 2 h b ORGMOBHEINCE TS0k E WL Bbh s,

AgED F-H o pH ZEWERRL T, A/ REEE,D S LA E 512 A Bo3k
BETEL, ¥ M HOEBEAFEENORIND L 5 TR/ NES JOBBIC RS 455 L5 28
bhde iz, 7h~ Yy 0idEb/NER L OHEEE & RIF TR0

FE AR ERE E A K X0 B FBTeRBciis bniepoteny, F kit F-H JEcix
BEE Ohigo F-H FIPERSIUCE) L9 pH 2MEIT2nRL, FroMNis JOoVNETILEEYER
BABR SN2k, BIREELRES JORMECERT N §EE0HVVALR, HEO F &2
NEFEO LT RO R ir27eny, REEL ) HRESE N RECRP 22 5 &, hoff & FEF g
DEEYD N EFFEOIENMET LTV 2 L Bbh 2,

FHER R X O HISR I X BB L LT, Ba A oNEICHRZ & Bo-s kX0 Blo-k F45E
OMNER TOHEIL Ao B (F, F-H ) o pH2AEWEEZRL TW5AHZ &, TNk X oiE e h
R EILEMORZRORENED F o pH 2EH L hEu 2 e EAI RS

4. TEHEYRE

FILER M &£ W B E QO
Table 15. The nos. of microorganisms (1). (Per 1g dry soil, x10%)

=B oH | iR § ti HERE 7 %ﬁfﬁiﬂ%}kﬁi
=5 | I ep PR o oisture
Name of | Type of . & L from ARE  Actino- 8 B content of
Horizon Fungi Bacteria | .
forest soil | - surface | mycetes . fresh soil
o P ~ (em) ! o ] %
1950 4£ 5 A (29—-31/V, 1950)
| ) A, 7~12 5.6 189 2830 19
Kose Bo-E { A. 16~22 4.4 39 515 41
. A, 6~16 10.1 162 995 51
Shiono ' BID-E { A 20~30 5.1 192 661 42
F-H 2~4 100 181 4650 58
Komoro | Ba { B, 8~20 | 22.9 71 79 27
1951 42 5 H (15—20/V, 1951)
. A, 7~12 7.5 184 6090 27
Kose Bp-£ {\ As 16~22 4.3 115 12780 36
.. > A, 6~16 10.4 139 824 44
Shiono  BiD-k { A 20~30 3.2 83 530 41
F-H 2~4 99.2 257 2520 59
- Komoro | Ba {| B, | 8~20 21.9 42 199 25

Kz b Ofh o KITSEE D S EE T R DT O ¥ I L TR L,

* KUY 34E (1783 4E) DML OB .
* Sampling plot © F EOMRORE I L5 DO TR/ A& Bl s,



Z& 1
_Season |
=)
l\iiﬁest()f Horizonl
F
Kose ' A,
A,
F
Shiono A,
A,
F-H
Komoro
B,

TR X
Depth

from

surface .

_(em)

2~ 5

7~12

16~22

1~ 44

6~16

20~30 ~

2~ 4

8~20

, . o F{Li’:]Average
* %%%ﬁﬂﬁﬁnﬁﬁfi HABHCTEH L et i, %trfgwrm,!@{msmoﬁﬁ*‘zi</EALtzl>ma>L T7J< S alE L, %@m‘é%fx%:ﬁ

Table 16.

5 16 %

1951 4 8 A (1—8/Ml, 1951)

| PR |
Plot No. |
|

L
| 2
3
3Zt4 Average
1
|3
i 3
3E¥gAverage
1
‘ 2
l 3
St Average
1

2
3

¥ Average
1
2
3

St Average!
1
2
3

i Average
1
2
3

S5 Average
1
2

%

&

L

The nos. of microorganisms (2).

Fungl

35

30.
35.
33.

231
260
236
242

119
101
112
111

13.
9.

1.
11

NN WWWW

U NNO
O W BN =0

AIRE]

NG NGO NN = o

4
5
1

.3

A
Actino-
mycetes

817

443
435
398
39
67
43
50
28
54
33
38
959
1090
868
972
125
135
138
133
74
86
81
80
139
244
224
202
41
48
58
49

LB

‘Bacter ia

7640
6960
7550
7380
460
561
443
488
322
578
530
477
26550
25430
21720
24570
976

1080 |

1120
1060

562 |

588
565
572
1630
2760
2680
2360
147
158
150
152 |

bl

Moisture
content of
fresh soil

%

62

29

34

73

48

44

39

27

(per 1g dry soil,

— v;';'-"—g —

Depth
from
surface

(em)

4~ 7 3

8~13 1

16~22 1|

4~ 7

8~18

20~30

8~20

X 10‘)

1951 Gﬁ 11 H (7—13/7([, 1951)

| SRRE
Plot No.

-
2
3 |
SEH5 Averagel

1

2

e
—T]ZiéjAYeragei

| 2

3 :
[sg#9Average,
r 1

2 |

3
llziz%Averagei

1

| 2 |
| 3
F{Zi":j Average|
1
2
3
SE# Average|
1
2 :
3 |
S Averagel
1
;|
3
a2 Average'

Fungi

ANOUTN W
OO NOU,

Actino-
| mycetes

R B

241
319
256
21
28
30
26
9

8

14
10
396
348
297
347
194
197
136
176
82
59
42
61
154
194
239
196
19
16
28
21

207

|
|

B

'B acteria

1290

687
699
892
239
228
220
229
245
319
374
313
1610
1030
1090
1240
595
687
596
626
344
287
304
312
395
770
776
647
206
155
193
185

" Rk
Moisture
content of
fresh soil
%

70

60
67
66
28
32
29
30
34
31
34
33
75
71
60
69
52
56
45
51
47
43
41
44
41
48
49
46
35
29
34
33

=21

e

o TR M S

£ 5658



TR B3 % B 98

T > BRAWIE L OBIGR CREC - TH - JWHD)  — 43 —

A SEBIHRG
DRI 1950 4E5 § 29~31 H, 1951 4E5 A 15~20 H (MNEOEIERE 26 H), M8 A 1~8
H, 11 A7~13 HZfFor.
1950 4% 5 A27HICHERA S v, FHLENL/NFO B bS50t hs 28~31 H % THMIL /227,
Z DDA il O EREFMF X 0VF O LI 1 BRI MR fadDic.
B. SRk
FERFERLE 2 MO/MEILEBERDOEE L AETH 5. 7272 UHTEIR 1951 4£5 A O/MNEOEERD
B2 A SO Ae JHE BT 200,000f% GHETR X OHRRED RV ice /60 B BIL-RRE
% 5,000 f5*' s X ONHE % X OBERENE 10,000 fE5& FIc,
I LRI LTI S /PMRULEA RO G & FESEH MO LD T, $REHE 7 ~ 8 Mg g
AL
C. s Lo
(1 &
F MM DAIRES, HERE S L OHIBBEREIES 16 X 00 16 RIC/R LI,
EREGTIINED By R LA TR MIEREN X TRE (HEORTS & Lo, KR
BRI 2o ouT5 <, SRREREIT Dieh ot
(a) 1950 434 X 081951 4E 5 A DfkE
/N 1951 45 A DFHEREN RECAE ol (FC A FHT) 2RLTWA I LREAINS, &
15 KOEL 5 A 26 H OFEROFMEL R LIS DTH D2, 5H 20 HOERCH T+ ~ s
TROMEEERR EhDTEHL (54 BT A BEY 500, Ae JEILH) 1,000, LIORIEH HE
LigotzochukL, 5 A 26 HITHRELXEBThd 200,000 512 L CHERETO. BHOER
D¥FE 4 HEOWEMS S 3 & - Th b AR TR EVCHIEREN HEE S B, AT o7 RR
FIOHEREREI 2M e ERCEEZRLTE Y, LB ELMETIR G, LEAD2T, Z0X)
TEIERE I ERIR DR D IC L B D LITEZ Bhics,
FHEOIIME, K D BEEAEE RLCnWienwo T, ZOBREELCT A LI TERL
75, SENG—IEHEOTEIC L LD TE L,
(i) ARERE
NS LU TR G A I AR D LD LT AR, TR AN R
WXOFELLS METIE F-H BIELIREWERRL, 7o Bl @AKEWE (MNiis X 0EHFO
A AT ZRLTWAIENEIINRS . WTFhOBHE SHREFOMRIZE LS DTl .
(1) ke i
N X ORI CI, 1950 SEOHEFD Al iX Al X DIBIML T, Mk uvFhod Fige 2w
RU, FHEERET 5 L /NED A xR TOTR S A S IR R LT
(i) HEHE
NS JOEF TR CNEO 1951 ZERS) TEiEE BO% RL, IRRUEBRLERS
A BTR/NHIER L 0E L S WIS cBbhbhich, A BTRELVWERALR )OI, /NED

* ) 1,000 f5TFotkss, EE TN DR izdic 5,000 Sk



S Bl

Facter

FEHK (Main effects):

STHEZRM- (Site condition) Sc
Bz (Soil layer) SL
F J=Ex} A J& (Flayer vs. A horizon) SL,
A EXFALE (A, horizon vs. A; horizon)SL.
2 (Season) S

551 K3ZHEAEA (First order interactions)

ScX SL
Sc X SL, \
SCXSL-;

Sx SL !

SxSL, !

Sx SLs

ScXx S |

£ 2 KIATH/EA(Second oder interactions)

Sc XSL xS
ScxSL;x S
ScX SL. xS

#4455 (Error)

RScSLS

5017 3

Nk L OB OBREMRE (55 16 3 43Rt

kW | HhE

Sum of |Degrees

squares of

of

| deviation |freedom

1.8815
9.0742)
8.9253
0.1489
0.0580

.4751)
.3514
1247
.4293)
.4245
.0048 '
.0407

.1193)
0.0116
0.1077

0.2448

12.3239

l N
@
1
1
1

ENTZn (g 4
Mean | Varian-
square Ice ratio

o ]
|
1.8815 184.46%*

- 8.9253 875.02%*

. 0.1489  14.59%*
0.0580  5.68%
0.3514 34.45%%
0.1247 ’12.22**
0.4245 41.62%*
0.0048 0.47
0.0407 3.99
0.0116 1.14
0.1077 10.56%**
0.0102

% B | EHhE
Sum of |Degrees
lsquares of, of
! deviation [freedom,
2.1414 1
(7.3239) @)
6.7958 1
0.5281 1
0.5878 1
(0.2396) 2)
0.2266 1
0.0130 1
(0.1194) &)
0.0206 1
0.0988 1
0.0879 1
(0.2325) @)
0.2291 1
0.0034 1
0.1142 24
} 10.8435 | 35

WiliES  (Actinomycetes) ‘

ENT7)e
Mean
square

S 0.
.0988
0.

.2266
.0130 | 2.

.2291
.0034 0.

sy
Varian-
‘ce ratio ‘

.1414 446.12%*

ko
L7958 1415.79
.5281
.5878 122.45%%

110.35%*

12K
33

.29%
.25
L3k

0206 4

0879

.0048

.6058
.7186)
.6370

0816

.6190

.2005)
.0304
.1701
.5303)
.5254
.0049
.0318

Table 17. The analysis of variance of the nos. of microorganisms of Kose and Shiono showun in Table 16.

: HIKE  (Fungi)

WIE§ (Bacteria)

SO W | B

Sum of |Degrees
Isquares of
deviation [freedom

of

ot

ENl 7o .
Mean | Varian-

square ce ratio

0.6058 | 99.31%*
sk
6.6370 1088.03
0.0816 = 13.37%*
2.6190 429.34%%
. 0.0304  4.98%
i 0.1701 | 27.88%*
' 1.5254 [250.074*
0.0049 | 0.80
0.0318 | 5.21%
|
0.0710  11.64%%
0.0129  2.11
0.0061

==

SSRGS

&6 5
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18 & /HEOBEMEE F 16 ) o5
Table 18. The analysis of variance of the nos. of microorganisms of Komoro
shown in Table 16.

N
K Sum of | Degrees of N (Ve id Lo
Factor | squares of freedom Mean square ‘ Variance ratio
deviation

SRE Fungl)

ZEH] (Season) S I 0.0027 1 ! 0.0027 0.34
___I&fz (Soil layer) SL 2.6886 | 1 ‘ 2.6886 323.92%%
ZHEVEM (Interaction) SXSL ' 0.0056 | 1 ~0.0056 0.67

s (Brror) 1 0.0661 | 8 | 0.0083
RSSL | 27630 1 | |
HiEE  (Actinomycetes)
Zfi (Season) S 0.1083 1 0.1083 8.80%
Ef7 (Soil layer) SL 1.8882 1 1.8882 153.51%%
HVEA (Interaction) SXSL 0.1008 1 0.1008 8.19%
%% (Error) | 0.0980 8 0.0123 |
RSSL | 2.1953 ‘I 11 !
i B (Bacteria)
ZEfiii (Season) S i 0.2028 1 [ 0.2028 ‘ 16.,22%%
By (Soil layer) SL 2.2707 1 ' 2.2707 181.65%*
ZHAER (Interaction) SxSL I 0.2822 1 I 0.2822 } 22.57°%%
N 252 (Error) 0.0999 8 | 0.0125
RSSL ' 2.85% 11 ‘

F-H BAX W ERRL TR, AREESCHT 2/ NES T OEFO A B hELVWIRDE
KL, Bl BCREER IUHRREEECKTHHEFELLBEWCERZRL Qe $i, WEERERT
% L EFEHI LTI G IR & 7 @ O L R LT s
(b) 1951 48 AR L O* 11 ADHEE
SHIGME, JEAI L OEEIO 3 0ORTFOHEMEHBREC L0 L 5 BEEL S IETHEEL T
DI EEN T LT SIS R T o, NN X OMEE L BRI R B I B B h I
U, BfE L OEEICOWTOET Lic, WTh OBE S/AMRILEE RO FEEIERK O 4 L REOHR
IZ X H logarithm fiEfh %570,
FERITEE 17 B XL 0% 18 iR LI,
STHUGRAOFED BEBEIC B IS TEL, /NER I OB OGS T EENET, Lo
- DR OREE, FRRBEE ORARONEIC & EEOFS S L O E, EBEOSIRCH: ) BS54
DO, £ OO LR L FHEE ORI D eE2 b 5,
+ER X O OMEHREIT S LIFTEERL b0 HEOF L EHE OE LBk X 0EFHB
DARIHI B IE S D 2B BB
517 BLO 18 MOFEEICOWTE BICEHH, FBEAIk X OEFHENCER 2 (FERE 5% LI
T) #RDBLERDOZEL Th D,
(1) /N X OHRIRC OV TIRRD &5 IeRa @ bk
TR O
HIRE B L O EERE BRI A BOESITEERENED bNieh Dk s®, FofiiuTFniRE

..5% level. ¥k ..1% level.
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UEEOR UBM AR S LEEII/NE L D RKE»27 (HHFEREOMD F JE*, {ii*). MHEks
RERIOHKGTRE F 5I 0 A BOEF/NEX DRENOLN, A BTIAERREIRD N
7ehote (BKO FIE*, ftud *%),
[ DR
HMEREITRE F B A BIO A JFXhREWH, A By A BrlEETse, AR
ER/MNERER L0, EFEREEBACE R ELRD b0t 23, BTN b T
Ay JEIE As JB X D RE DD HHRET s X OB BE AR & HICE B ORI b BE bve
EIIRD bhieholc*,
FEiOKE
HAREHE/NE A BIO A B CRIIB X W BIRL T, F BCERRETED
Biviehorc®, BT F BRI E X 0IRVE TR LY, A BT OIS E L THERE R LA,
A: BCRABERERTD Lol HRE S XL OMEEETERO A BTIERRENRD b
HD7eAy, MR TR AKIE L W IRO R R L O (HEREHEE A B, HHEV/NE A JB*, i),
(i) /N OWTIRRD X 5 IR i3 bhic,
EffioHE
AREHEIEEMACTR OB LKOBIEF T okt HEKET B BTl E L Vimd
LTWwizas, F—H BCiEERERRs bkt MEEER F-H FTRIEL YR L
T, By BTIEERZEITD bviehofc*,
JE L D
EHEMBEITRE F-H L B, B hREHohewr,
(2) WIREHEDOHLE
EHHORREHEDOFBUTES 19 3LV 20 RiTR LTz,

gOXR KR BE B E o MK QO
Table 19. The composmons of fungous florae (1)

I%it B Hb =0 ! | - !gergigegnd

f;}:sé)f ' Horizon Penicillium ‘Trzchoderma’ Mucoraceae ‘Aspergzllus unidentified

S S S S I _ fungi
1950 4 5 B (May, 1950)

e &L |
Shiono | ﬁ: g ’ g - 15
Komoro {l \' 5;) ‘ - — 3(5)

1951 4 5 B (May, 1951)

Kose % jil gé?é 1§96 ?96 —% ;;95
Shiono rE - %
Komoro { FB: H | 22 ? ! | — gg

Remarks The percentages of the nos. of each genus or famlly to the total nos. of
fungi are shown in table.
*1 The most of Mucoraceae were Mucor and Rhyzopus.

*,...5% level, *"’1% level.



£ 0
_Season
PERH
Name of !
forest I

VI fE | RIRERT
Horizon| Plot No.

E
2

3

ST Average
1

Kose é

SE¥jAverage
1

2

3

S5 Average!
1

2

3

( 5jed Average)
1

Shiono ‘ g

JE¥g Average

{ 1

‘ 2

3
Sy Average
1

2
[ 3 :

s '
Komoro L-\{L:EEJA\IIerage‘
B, 5
‘f¥gAverage

Peni-
| cillium |

(2)

1961 "}4 11 A (NOV, 1951)

Peni-

| Tricho-

cillium | derma

71
55
52
35
80
54
56
14
21
25
20
43
55
48
49
11
23
15
16
34
38

gL20x K K OB W F M X
Table 20 The ConlpOMtIOl’lS of fungous florae (2)
1951 4 8 f (Aug., 1951) |
‘ : | Other
Tricho- | Mucora- Asper- | genera and | FEELET
derma ceae*! gzllus umdentlfled Plot No. |
fungi ‘
17% —% —% 39% 1
17 —_ — 24 2
23 2 — 32 3
19 1 — 31 SIZi’:‘JAverage‘
25 ‘ — — 44 1
41 — — 38 2
30 — — 43 3
32 — — 42 \f# Average
7 4 — 47 1
19 2 —_ 55 2
19 —~ - 39 3
15 2 — 47 SE# Average
2 — 1 31 1
2 —_ — 24 2
2 — — 32 3
2 — — 29 S Average
10 - — 29 1 \
8 — — 53 2
7 — 3 51 3
8 — 1 55 [ Average,
16 1 — 24 1
15 1 — 36 2
16 5 — 48 3
16 2 — 35 35 Average
8 3 - 64 1
) 2 1 65 2
¢ | = = 62 3
6 2 = 64 35 Average
2 — — 89 |
3 — 1 87 2
2 —_ 94
2 — — 91 ‘]Li"—jAverage

29%

- 24%

6
14
15
10

3
17
10
15

O U TN RN WD NN O o

U'AU'\-A\'(,J(."\OCH\O

| Mucora-

ceae™®!

T e B BN N R I B N IR B B YN

Remarks The percentages of the nos. of each genus or family to the total nos. of fungi are shown in Table.
* The most of Mucoraceae were Mucor and Rhyzopus.

/0

o, |

6%

- Asper- |

| gillus [unidentified

Other
genera and

fungi

%

41%
23
31
32
55
17
29
34
69
71
66
69
55
42
47
47
87
66
74
76
60
57
77
66
75
67
79
74
90
94
93
93

£t

N

WEH @ © RAHTR T < T — 36 & SR MG R

(e ful » FH Ik - )
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RN ZIDEED By JEERERS I TR b Penicillium % X 08 Trichoderma 73 =B o iRy
#h®, Mucoraceae™* 7\ Z D> ¥, Aspergillus I/l py2otc,

ANHD B BT EIROBEEI X b T, HEOKMSMIFA U X 5 inBEE RTERC L OTH
HHENT - ZDOEL conidia %721% spore DIEZEEMTED LN\ DT EDOMNRILETE eh
D7hs, BEXHII MBERER LT EIBEr DS (RU species?) DO Tikigyh BRI NS,
MRk~ JETRED & &, = DEICk; % loose granular structure oFE7eFsimT LHEdC S KD
EANFET B LnEILNRD s ZOFOAREIHED MEA OB L 1X BLL B> 5E
&, BIORREBES MO A JL HELIREWZ L, BEDHL 20 L) ki 3%
LT ebINDTRW 2RI h S,

W CIL 1951 RIS W TEFM T Penicillium (¥ Trichoderma X H T4, Fio
TOFFEZB T HRBOHENED b, EXIOMD FEIIs) 5 Penicillium D %35 TE <
DGR DT DUE, Penicillium spinulosum THOM* Thotz, FicZ DEITER L OO AE
TRWGT IS I L, 20X 5 IcEB O F FcksWTREL Pen. species 2 RINEERE R &
DO TERE DT Z Lix &b CHRY, 2R Th ok,

FOMOEET Penicillium ¥ Trichoderma OB OT, HHF, FEAR X OFEEHZ L O
AR 7 BB IR B e DT,

Mucoraceae 3. Ba HASEO/NHTIREET WThi e A 2HH Lighofes, BpE, BIO
Blv-1: 3 0/NE & O CRRERILNE Bl Lz, LaL, ch o T d—fkic
Penicillium %5 X Y Trichoderma b1 7e {, SRIRERREMNC B\ THD 5EHEEMIZIE S X 5
CEbN . i, FEHNC S ELERL, FERIEERNS HE L, Bl X ORITE b Thlid
D7z

Aspergillus 13 1950 45 /M~ As B——IT B\ THIRWS < MBI Lichs, Fofhoise
&b ThIeh Dt /MR L O DMMDBET IR Lz Aspergillus 1% Asp. niger group 3 X O
Asp. flavus-oryzae group H KE>% HH T,

B4R HRIEREYCRT 22BN ER

1. ZEMLEORKERECOLT
A. WEFTTOWE
W E ¥ TOFEBIIEE OFERIC LAUE—BIC HRORREHEE LIS M- £ (Bodentypen : Great
soil groups) IZ XD THIENRR LIS L b T30, %< DUFFEHEORRIILT L H—FH LR
IR L TR
WAKSMAN' (JFEFIER OREE LA LT, HEFILHEEINARE ORI E D TE L, 42
/&, 200 FELI FICEET A0S, FODOHRT Aspergillus, Pewnicillium, Mucor %s Y. % Trichoderma O 4 [,
Mg d I E L, Acrostalagmus, Alternaria, Cephalosporium, Cladosporium, Fusarium,
Rhyzopus, Verticillium ¥ X0 Zygorhynchus O 8 [F70° Z T DWCHHIEIROE L L 2L T

*1 Mucoracea(’ @j\, 450k Mucor z‘oJ:U\ Rhyzoﬁus “Cé;;of_o
x2 gr iy P, spinulosum THOM DIHE & 13 AEOHEES L OB 25 L.
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%o & BICAKME EROEEOARE O HHRITSTHRMC Lo TR D, SRRSO RIR
A L TR EDERE EHMTH S 2 W IBGRIIAE LW, REEEE T Mucor 24,
Penicilliwn (3/07c &, Trichoderma (28 biis\»y, FEMREIEE Tk Trichoderma ¥ Penicillium 73
%<, Mucor X/D7cu~2 05,

FEREERC Penicillium L Trichoderma O HIHIROEN Z L1, NIETHAMMER™ (3rhiiz —w v 2
<, CoBBY (3K T, JENSEN' (35 v~ ~— 7T, FhbAETIE, RE2* FHREOARHYT,
HACIERRD ¢ SR TRBOFRELBD TS, LaL, FEHERY 124tk L O 2 ~w v R T,
F oA\ ERRD A X T Penicillium OHIFRITED, Trichoderma DHEIROMK - &%
BREL T\ 5,

TR EED Mucor o HIEFITO\~TiX, CoBBY |3 WAKSMANYY L FEEECEADH L34, oh
IR LT HAGEM” {3/ A ¥ =~T, JENSEX', NIETHAMMER!, FEHERD, #hizk?V % (IFiFlO&HS
BT, Mucor ITEEW, TN EETHE T L 2BHLNAR LTS,

T DAFEER AT I RO B WEEE Y LT, JENSEXN' 3 Monilia 35 X 18 Amblyosporiwm
%, NIETHAMMERY [ X$FBERSERCI12 Fusarium, Cladosporium, Zygorhynchus s X 0% Acaulium %,
LERRCIE RO 5B & X510 Monilia %, FENER® L Aspergillus %, whK* % Gliocladium
ZEEL TS,

+35i7 (Bodentypen : Great soil groups) & SRIREFEKOFEL & D BRI D TiX, NTETHAMMER!
(FERTIEE DR EREE LT, AREHEO L/ & FEE T SRAYIC 2 1358 (Bedentypen : Great soil
groups) & BEMD H O TR LHEILTWB. Tibhb, FE LT Mucorales & Penicillium
ZOWTfThN e 2 ~» Y XOZHHF OERIER T, B ULERCET 5 3B L species
NEBNAZ EME 2D, T Mucorales ~TlL, Mortierella 33 X% Absidia 7% Mucor ¥ ¥ 3
CHEEHRRLICS CHIT A, BI2ERAF VA TR LA LRSI\ 2\~ 5, Penicillium Ti%
Asymmetrica Type MIROEMEIC, Monoverticillata Type MK F VAL AbNA L5,

F 7z, WAKSMANIOMD 13 —RRCSEB 7o s Tl Mucor 7344, {BBEIcHITS TliL Aspergillus 735\~
DA

B. &L OMR— R L SRIRERE L 0BR

SEE O ITHIHI DS RO BRI s\~ T— e Penicillium % X 08 Trichoderma HVic IR S
5 TR B IR % 5 8, Mucoraceae Hs 2 LI D\ ~TEh ot hy, o MBS 435
IOTHBEN R LN S 2 &, %1 Aspergillus 3 —EOEHNTIL L R% { I L dCRREI I +
AR EFO 3SR D LD T L RHL T Lic, S D ORSEIIRBARIN A RO L
EEREHC DLW THDLIA A D TH B, T OBMELEAMS X CEHEARC BT 5 Hifd sk fyv
rfER B IRERBOBRZ /R LTV,

Penicillium ¥ X O Trichoderma ®HIZIo\~T, CoBBY 1LRREHIKE Penicillium o HI %
DE WAL Trichoderma (307 &, Trichoderma O HIRROENNEEY Penicillium 135070 &
5%, HEE D O/MELE X ONEIORETIE CoBE & ABOENR SN BHE LS00, WHL

# L Trichoderma DHIIRIEF YR LT 5o
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HICHEIRPSE L CHEE RO R b 5E& DI fehDte, Licii2T Cosb DT 2 Eild
BRI 351 5 — A7 B & L Cl@adaion X R Bbhie.

Penicillium ¥ Trichoderma D% HBIROK/NIE UHHIOR UCEMivIbikTs &, 2, 3005%
BRAE Ar B XD As B CIAKRFEZROBER LR T X 5cEbh, 7 F e A Folcb Egof
IR B0z vl /Ny

Penicillium % X 0% Trichoderma o HIHRZF UHHIC I\ T S| & LT HRA S 1o Ben R
bhAEE RO LRI, —CEH, Bk X O —2 0 ML R 72 Lo hoiz.

Mucoraceae O HIFHRC TR HCLHITE O BEO IR s\ T, 35 X oNBMLEC ks
WTIEE L, Bt T OVE F YL TR & & AR LA, EE iRl R FE o MR B X ORI
EEMIC W T AROERZARD b, & HICEFIC I TR O 30T 35 T S TR
PEEFCRD b, YEIIHERAECAEDL IR HIIRIFE L DT 2 2L L,

=D X 5 Te Mucoraceae ® HEIHROFEHIeEILORIH & LT, EHELIIR LD  S3RFDIEHIOK
SFOFEMLEMT LD DT LHELE LT B MARTIN 5 (35O T 31T 5 43
WRE S SRR R OB LB RET LT, Mucor % X U8 Rhyzopus 3D 5 ROREID cellulose 3 X
7% hemicellulose DIzt 3 easily available carbohydrate 3% cfl> CHEOIEINMNE b b
2, BEEMOSIHHER T Zh BOYE DGR E 73 IaT D TR F Rk MEA R bhd Z 2 %8 5
MLtz &EH DIHWEED RO FE s Bp-n, Fi3 BIp-E BHECET 5 S h SO s
% Mucoraceae O HBHILRDOFEM N7 {bi MARTIN 5 OB& L FREONIKIC X 2D Tidio s &
ZZLTW5,

¥z Mucor MEGRBIDOE®"Y L ¥ h T30, ZEELAE LICHIRITAS hic Zh S offse
RFEOHPT F ik 24°C, Ay i 22°C K BUWWHHRETH O, LTI LTt - o
FREOHIEA max. 3 huE, EEER Mucoraceae X3 BIER T/ B LT 2 Hitlcl .

LI ED & 5 WEEE D ORREFE DKL BT B RERIIITL ORI FEH OfE A & RO BlIR B b
1o- T2t Mucoraceae \Z-o\~TIX, L WAKSMAN', CoBB" o HITLDOIT LT 55 & JENSEN!,
NIETIHAMMER', FEOER®, @z o HESTIEEWE - & T 55K T5% X 5 icBbn s, &
#H DO HI AT LR —IKGEEE, IR L OB OTESE — D s X 0L 1t
FEBICSHAUIFHEIL 5 5 X 5 Clibhu s,

HRTH & SRREBE O MM DT, € bIt Mucor 8 X 08 Rhyzopus 13+ X >TH LM
BIRN R D00 D AT, WE— AR ORI MED £ Ric U TGELL X0 T 138
ZTC\bo ZDRL Penicillium 0% < O spp. X8 Trichoderma 3. cellulose %[RRI & LTH|
JAL 5 5DICXE LT, Mucor 3 X U8 Rhyzopus 3. cellulose 3R %A L Cus7o 310 L7=aso Tl
DD R IEFIC X T8 Utz easily available carbohydrate DFELED Mucor 3 X 18 Rhyzopus
DHHIREY LT H2OTIL Ievh e Exbhb, L2 CHE—MA380 s\ T Mucor 5 L O¢
Rhyzopus BT 5 2 213, BREMOSMIERCTOID Z L, TiehbERD RO BiFic
CrEFAFLO LA LTELLL AL S EbRS.

2. ZEMLED Penicillium #5 L0 Aspergillus BEFEIZ DT
(A) Penicillivm JFEEOWT




TR EEME N B B W gE—— 3T &« ik &« OB COREC- TH - M) — 51 —

— I FEC ] BB Penidcillium (Z2\~T, RAPER X8 Two*® |1 P. javanicum, P.
thomie, P. frequentans, P. decumbens, P. adametzi (L) Monoverticillata), P. lilacinum, P.
Jjanthinellum, P. nigricans, P. citrinum, P. chrysogenum, P. oxalicun, P. terrestre. P. viridicatum
(L & Asymmetrica), P. luteum, P. funiculoswn, P. purpurogenwmn, P. rugulosum (IJ_|-
Biverticillata-symmetrica) D% series [ZFTHRIN —RIC BEMcBFCR bR 52, &ic P.
Janthinellum series MEHEEITHDILLGHFELTLBD D -

BRI O\ T NIETHAMMER', FEITERY, WAKSMANYD 0 ZALESKPS, 2Kl X oirf”
DUFFEL TN T B,

NIETHAMMERY (I a — v v R&HITC, P. frequentans®', P. lividum, P. decumbens, P. turba-
tum (L) Monoverticillata), P. notatum, P. chrysogenum, P. commune, P. corymbiferum, P.
cyclopium, P. expansum (L)} Asymmetrica), P. lutewn, P, purpurogenum, P. rugulosum, P.
wortmanni (Ll | Biverticillata-symmetrica) ML YEFCR LN, D5 b P. lutewn pEd B
HEENE L, P. frequentans®', P. lividum, P. purpurogenum ¥s X U8 P. notatum 73232 RK<$ s
5o FEHER® Xk X Ot 2 — w v T P. crastosum™*', P. luteum, P. candidum**, P. brevi-
caule®®, P. symplex HDVEEWHINT A 2 2FE L T vb, WAKSMAN''D 13k ¢ P. decumbens,
P. digitatum, P. expansum, P. notatum, P. frequzntans*', P. yugulosum, P. lividum XX
P. cyclopium %4/78ELT\~B, ZALESKI®' (335 — 5 v FC 35 BE¥ O Penicillium OFELFEE
LT B, Fio, b EOBEREIETIIME 2R L ORiE? 13 P. yezoensum, P. citreoviride®', P.
waksmani, P. simplicissimum, P. janthinellun*', P. glauco-griseum, P. nopporoensum, P. lilaci-
num*', P. goldlewski, P. verrucosun ¥ X108 P. expansun O4ERIEL T\ 5,

EEL ORI OFBEREE BT A5 T, Monoverticillata ZJF3% P. spinulosum H3
No. 19~21 CWEITH by, filkvh d Asymmetrica 3 Y (8 Biverticillata-symmetrica \ZJ53
LENEFCA LR, FAEMEEROMEBICETh P. spinulosun 0 X b TEELHENTD S
Nlco EELDOZ D L 5 Testgd NIETITAMMERT OS——3 754 F VATl Monoverticillata
3, WEFRNL T Asymmetrica 535\ — L XRIEO IR 2R T2 D7

EEDLOFER T P. cyclopium ¥ XU P. janthinellum series 233 HEHHEESYRL, P
variagbile series ¥s L 0% P. oxalicun I3 ZHICDOWTENGHEEEEL R LS, FOWLoOEIWTh i
BCSTHRAER R T ¥ e dofe, AN X 512 P. cyclopium 3 3B O E KT UGS M
HRECD TR LRI N LIS, Penicillum spp. ¥ H3RHDBIEMI HasTlehots,

(B) Aspergillus \->u~T

—RC SSER SR BIvs Aspergillus 17T, TioM R L0 RAPERY 3z : AXT RT O
Aspergillus group IS5 = L &4RIHL T3 . ‘

HTRLEEC > FrIER? 2% A. nidulans, A. glaucus 35 L 1O% A.candidus 7k X oL =
—w Y RTIRLGMHGL, 2 OBFCRONE Z 2 2HEL, i WARSDLAN' iRt T A.
Sfunigatus, A. nidulans, A. versicolor *3 X100 A. repens OIFEERPHE L T b,

K RAPER B Xt THOM ([ZHEOTAE DA ETIE Lic.
*# RAPER 3 XU THOM® (T X AUTF4HE EDMIRITEE ST,
*¥ORAPER X0 THoM™ 12 JiuEcd 5 B EA Synonym ¢ LTEBIhT5.
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S D OB TN O BB LE O & b, Bl e wlta Ao/ MR X OSRHIERAE O3
43, A. niger group £ X A. flavus-oryzae group 0% HIILich, oD Asp. spp. i3
AT R W ER T Eleh o7,

3. FNTESEVRE —|RBEVRECHEY 3 LBEORRATFHS LUBEHAKICDOLT
(A HEmMEEEET 2 HERTF
(i) SFTOPE ,

HEPEIC N T DS E TOE L OMIERMADIEE O ——FTebbARE, HHRE S X oiiE
HECHEY 52 5T L LT, FH, BE, Ko, pH & XOBE, BHeEEE0mE bRESTH
b

Ca) ZFERcgE(b

& CEBHIC 17 2 B HMEHBEDOFHAI A LT OWTY, S DWFEEORBRITUNT LI —HL T
WA, RSB OWTRERDOZ L ThHBH, FEHERY Xy 7Y~ CHIEEEITE (6~
8 A) 2 max. TdHh, 4 min. THO% L5, CoBpY ITKEIC I\ CHBENEEIT 4 B2 max,
T 10 A2 min. THOM e\, VANDECAVEYE L™ I RBHCRE CHBEMBEINEL A L0
R HRIZAY max. Thh, LB ICEMN min. THORLHELTW5.

(b)) HHEOKGB L OEEOKH

HEOIKG OB EHEDBEEIT I LIETEECO LT BT FER ORI —H LB EZR LT,
Te\oe

FEHERY 3FRHRETIC D CHEKS OBLITHEREICHEE L2 LTk, WARSMAND,
SNOW®™ 4, —f D LRI DO\ T HEEK G DI & MEREOHR L OBIREEEL Thb, ChiItLT
CoBBY I A&E T WRTE ST IR/ 5 2 L2580, VANDECAVEYE B ZEOEER IO
1, XOMMENBEDEEYRDE L5 L L, T, JENSEN' (3HE R X OSRIRERE KRS oA
WS THIAT B, BEEER ARG OB EEI T, LA HEEENS L LT
o oA RE LOHES IEBREMBEI ARG OHIILAT S L\ 5 0 KBk L O IHIERED
R — AN IR RSy, 2 REQGTITIREOHRC X o CEME 1, FoilE R X OB REOHR
GIEREOMBICBIET S &£ LT, HEKD L HERMBEEOHFREEEL T\ 5.

20 X5 ARG DA BEC X B EEIIEER Y OB EOWMA L L T 528, FEELILC
WO T 2RI EMFEZEOHR LR GOREIVRBBEL OB LB, Thbd, BE
DT> FEHERY OFSITHER-HHEDOAFT 10~20% ORI CELLTE D, WAKSMAN® Db
A1FIL0~20%, SNOW DA 10% LT Thb, thicxfLTHETS CoBBY D¢t 28~60
%, 15~54% (LI_E top soil), 12~34%(subsoil) Td H, VANDECAVEYE 53 D43 10~35%,
fh 2 ARFS T UL OB 30~60%, KBk LU OBAILK) 30~60% ThbH, “DL3ic
RGBT  TEIED AV S WS R TENTH 520, KGNS < TEILDO DK e 5
ByChd L HTBbh b,

F 7o KEES L OTRE LI 3 X OB B EIREE S X 0K BT B 23, SRIRE R EILEESE 0%
MR EDTEREN, Kk IORERFYEERTF L Bisgion 205,

(c¢) pH 0F#E
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pH Of#Io\\T, Boxor®? IFHFHAFECI T pH OE{R L B JED B ME 35 - &
iR, PH DT L L ICHEREDREATS = L 2L 722, Cosp*, FEHER®, JENSEN',
VANDECAVEYE 5 (3 pPH Db B LI BEMBED BRI v E LTHEELTW 5, &
fz, JENSEN'" 3 pH DETIARERELZHREL DD 2\ 5o

(d) BEOEFRES LU TS

BHEEEDFEC ST, Boror? XL pH ORERIBHEEED S\ G EMEMBEN S\ &
WA, JENSENY (3 RRE OB EEE® Humus soil (34F 1L 4 Mineral soil X ) {E»%
WERGWERS E LCBSERE L OBMEREEE L, WAKSMAN® LIBHEHEE L HEKE L OBIFR
RSB E L TR ERE LT Wb, LasL, JENSEN'Y (20 Bt AHMEMEE, HolEEERE
e EEOMARESTHMT 5 2 L 2WD T b Flofh 4 RKE L OFHES RRERE S
HEWCHOT S 2050

O DEENT DT, VANDECAVEYE 5% 3R UKEEM T CEEEMEMIL virgin soil (grass
land) M5 LHIBEBES DI, RRERENS L, EREEEIENR bR nC L 2fHL, M
HHr 2 31 pH 6.0 FIE CBMEERR X ORSOEAR b a3, HEOEITAE 5 B o B
HIHENRE LN BDOT, ThiMENRBEORRHFERTHS L LT\ 5,

(i) FEHEDLDOREE

EMEMRE T 5 HBERTF o8y, T L UL R 707 1951 £E R X OO/ MEL S X

OEHEBRORMRICOWTESELTH & 2ieT 5,
(a) dokoroigs

MNMEUEAROB ST OR CRHOR UBMREERS &, BD F Bixzy, 277 r v K
L YMEEENKRE2ORh, TOMIGTRIE SRS SRigs Dl 3ERMA-OFE L LT
W2V, 2FIFHET Y RRE D KGOS LAEHINDH, TOEIMKOFEARIAEL (18
%), *DOHUIFHHIOZEIILIAY N & (11% LIT)e Fho 2y, =27 FROFEAL T ¥ TN
% & PH 3G/, AMEEE bR & v ofedd, T OMOEEIXBIE e EN RO bt ofee LicdsD
Ty kG DRI LDEALOMABATAZ VBT HE BB Y bic b T4, £OMsIREwy/
SWEHEIIHEEY S IFS RO BEbh, EORIRE R X OBERE EC K LTk 2 ORED KRS D
EBUREEY R IFES X 5 CBbN %,

EREAMROE &L, SMEHEEIGThL A BEiR< L EZEHOR UMY LR S LI/ NE
L hREDOI, HEGKHOMEE LT, HIF/MNE L D kSB X CEBHEERNKRE WA, KGO
BT A BERIBENECOBRIFEE T, T, HE/NECHEASRT pH X F BRSOEL, Ak
L0 A BIRRZVE e B & TR D &5 KBEEEREDHAIERENPELHRE LD DD TR
B EBbh 50T, MREOMENREOEIBHEEENFEEL TV 50 TRV L BEbh . [
A BOMBERECKL TKGOEED MO T W52 LAELLNLS,

LR, EEDOFRRTIRG 30~70% DORITIE, kG OMEBILRE S X OBRE B 7
R IES R, TOMAKREGIGAITEEEOHRCET 2 L S cElbh b,
(b) pH Dfg#
EMHMOR UMD pH OFREGWIENIIZL WO TR, i A BHED pH OFELLMID
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Tetcdiz pH O st MEMEET S L@ THERIA S~ T2k, F 723 F-H BTk
/MO 3 X OB E R E MO IR 5 B L R 2 21X, AGOELL DIz ek 2 dic
PH OETIHBLTWBI 5 CEbh b LaL, —RiC pH OBEMEEIC K JIE T8, Tog
(LD AV E BT BED B E ORI BIFE R X 5 i Bbh b, '
(c) & B
NRILES L OEHESRO SO S REREE, B0 F ECIBIE X D RDERL, ok
TR—IPEFHOFEIMA S T2, S OBEMITEL VAL T, hIZxX L THEES
X HHRERE SO TRFEH OLBIIA A Tleh ok, S OBEREIE XL VB ERL T
Wite .
B OMEBED B EAREO BN AE L EE S IEL W 5D TR WA L Bb
N B SR GTR ATNIE X D KGHIERL T 52, TOELOIMTHE IS <, oo 15
DOMEDOILBIECE LS DR by LEADT, B%5 IO MEENS < 0B HRENE
DR (EFO F BB ERLTCRD) 2h7ebl, FRRBRCHlER L OBEREREO B Y
L7 LD Tl w & Bhbh 528, Z0 X 5 ICRRERE & E R X OBIRERE T 5 REDK
BRI DO TR EHERREI NS & 23T S A HREE
(d) WBi&sHEE
B eHEEN  BENMBECK JETHEIEMRE TR FE A X0 A JgE70it Bilgr ok
Lz ihh, BEEROBAIEMENREOHRELLLT IS cEbhs. L, RUHED
A BIT A BOMTITERRENRRD DNAWEENE L, FRincilire X 5 i3EE L/ NEO &%
EEET A BTREELENE DRI 213, AU A b A: % X OSEE & /N A
BRIOEHSEREDOEN, Mo F Br A BX0 A BEOECHSTHREIVIE W Ll X
SiIcBbhg. L 2T, BHESEEOHL OB Loy IgiR & WEE I MED B EO R
BIET %523, BIEOMO/PNS AT EEM LY RE oL 31 Bbh b,
(e) FHRTFTOMAE IR
EE I EOFMET 2 HRRCE» TRAFIT AT 5 LB Cviswn. KETFHOERHE
{ERNRSSRER LU Do WETH 5 270, SHENIRET R T A D7 hy, VANDECAVEYED®!
OFEET 5 X 5 W IBH OTEAE O BIHE & 7ol SIS 5 < it X 02 M/ L, BMEMEE
AU THEREN BAZIEE Y S JIETThS 5 LHEIN S, 2 LA MENHEROFEHIERORE
TEDELONBMETH D, BRI & T 2B MENREOHICBIE T 5 L Bbh 23R T 241
#HF 5 2 LB LA EREBBCIEL , LT, SMEDEECKT 5 LERF ORI X b THE
I boici b B EERI DO,
(B) -HEMEMBE O D\WT
(i) WEEFTOWE
AR TE ORIEL & KD BURIC DT, JENSEN'Y 1 LEHIKS AT B L MR X OSRIRE O
WRPHERT 55, BT 5 LHEBEEOIRPEERT B L\ 5. ZhieX LT CoBBY (37k5r O HERILIH
B X CHRRE O FEC BE T 2 2GR RE O REICITIEBIRTH B 2\ o Fie, pH & HEEHEY)
FEUE & OBIRICOWT, JENSEN''Y (IR HEOTIE K X ORI BEO R T 533, pH ©
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521 K BRI GEEROBMEMEE D percentage)
Table 21. The compositions of microflorae. (The percentages of
each microorganisms in the flora.)
/MRILE RO FESEIL BRI (Deciduous forests of Oneyama National Forest) o
|

; zZy, aFZ
Ll C ’
. . stanea crenata and
= [ S| (Zelkowa serrata) < a )
Season l Microorganism  —— - _\ _Quercus servata
‘ ‘ F layer A, horizon A. horizon F layer ’Al horizon A. horizon
S R R o
‘ ﬁﬁﬁg? 1.6% 0.6% 0.7% 0.5%
19494211 =] | |
Nov., 1949 Actinomycetes 17.0 ‘ 12.3 9.0 12.5
A
| ﬂ]?“:['.Hac'rerial 81.4 87.1 90.3 87.0
. = ‘
' ’ff:ﬁoi% 0.4 0.5 0.4 0.4
| o
1950%E.6 F ) HORR B
June, 1950 Actinomycetes 2.7 4.8 4.4 5.6
A I
ngﬂacterg 96.9 947 | 95.2 1 94.0
(\ A
W}ﬁg? 0.2 0.2 0.4 0.4
19514 5 F R B | ‘
May, 1951 Actinomycetes 3.8 | 4.3 ‘ 4.4 5.6
“,@“‘acter?f 96.0 95.5 95.2 94.0
<& M |
@dﬁgiﬁ 02 1 0a 04 | 02 ' 02 02
195142 8 A W HE ‘
Aug., 1951 Actinomycetes 41 1 10,1 | 8.9 55 126 9.1
% |
| "glgcter% 95.7 89.5 | 91.7 , 94.3 87.2 90.7
? 4
! _%Iﬁ\g{% 1.0 1.0 1.3 0.6 0.6 1.5
19514E11 A i ‘
Nov., 1951 Actinomycetes 12.0 7.0 9.4 7.2 7.6 8.1
A
gﬂacteria 87.0 92.0 89.3 92.2 92.8 90.4
- I . I ! _ | o [
EEBKD 7 5 < Y+ (Pine forests of Asama National Forest)
= @ 1\% € By /Ml (Kose) #5 (Shiono) /IN#i (Komoro)
Season | MIGRUEY g A A F A A [ F-H| B
. - o layer \hozizon horizon layer horizon | horizon| layer | horizon
;ﬁ:,j(% ' 0.2 0.8 0.9 0.6 2.0 13.2
Fungi . . . 0. . . .
19504 5 H TBORRES *
May, 1950 ACtiEOlnYceteS; 6.2 ! 6.9 . 13.9 . 22.4 ‘ 3.7 41.1
| . H !
B”iﬂctﬁa ‘ 93.6 | 92.3 | 85.2  77.0  94.3  45.7
<O ! . i ‘ ;
gﬁf - o.1 | 0.03 | . 1.1 1 0.5 3.5 9.0
1951475 A HRE ‘ ‘
May, 1951 | Actinomyeetes 2.9 1.1 4.3 13.5 8.9 ' 17.3
R4 1
Bnincteﬁa 97.0 98.9 84.6 86.0 87.6 83.7
ARES 0.4 0.6 0.5 0.9 0.7 0.9 4.1 5.3
Fungi . . . .6 . .9 . .
195148 A TIRRES ; |
Aug., 1951 || Actinomycetes ! 9.2 1 7.3 88 11 122 7.6 28.1
Bﬁ;mctﬁa © 945 90.2 © 92.2 ¢ 96.3  88.2  87.9  88.3 71.6
R t-f . i
ifjf 2.4 2.1 | 2.0 | 6.5 2.3 1.7 117 6.2
19514711 RS | \ 1 | |
Nov., 1951 “ Acti?omycetes‘ 21.8 ! 10.0 . 3.0 | 20.4 21.4 v 16.1 20.5 9.6
(opRH 76 1 s | 950 | 730 0 763 822 8.8 846
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BT & & biciklL PH6.0~5.0 DT —lac pPH5.5 LIFTTHL AT B 250 Ehaahk® b
FE#ic pH O TIZME R X CHEEKED - RRERE T 2 OB T 5 2 L 2RBH T35, i
XL T JANKE® (X Z DB pH B EHRTH B L LTHEEL T 5,

(i) ZEELORER

AR R X OERMEERO SR O BEMEE O —&MED BE D S MEmBECRT 5 per-
TS 21 FIT R LT

b DOERHNC Fs v B Bk SRR OFETR T B X — Mo S R, Wb R0 Ein s
RLTWee Tinbhb,

AREL F 2t F-H Bol, BREIRIHESLICEL VAR RL, A BCRERERX
CHIEICHATHARERL Ty, MO Bl BTi—280BRR bhits o7,

BHRENL F ECRSRECTh R 084 L AgoBlRARL, A X0 Bl BT/MUUES
HROBERRE &L HEOBEA AR b e, BHEA®RO BT T b —E0 B AR bhisd ot

MEL F 2 F-H BT, BBREFRYVERSIVCEL VELERL, ABTREND-THh
DERRLE, B L OB R R LT Aent, /Mo B AT —E 0B R b hor.

1o, kT 2HEBE S JOVNEDO F EOBMRE O LI O 1 X OV/NED FEORIRE B &
VHHRE DR & B ORI R B T H T

B DOEMMNC I BEEEDFEITATICIR Ao & 512, MEED By FR R SRR T b BT
B EbdTREL, HMEREEY chieoZ, SRIREREIE /IS 207,

IhHOEMHMD pH X HERI X > THBRRE e B(LE R PHE.06~4.45 IZR X ATV 573,
PH OAENBMEYBEOMBICE L WY s LigT i3 Bbh s ole. EHOIXE UK 3 %
B BN L WE bR R TR —Hie 2tk F Rl F-H Eck W UScEETHS
—hb, EHIWEEOSL pH OFEL ) SEEAHEL B IETOTII RV EELTV 5,

IRHO A BORWEREIL), RUBHO(OMO A Bl CHWERARD LR 208,
IR BB L DI ST,

T & AEMEE O O BRI DT, /Nt F-H & (Ba B+ O-RIRERENL  tho
R EDO F R TEL, FMERERNMRGC L0 EE SR B, ZORITATE X 52
KDWYy pH OETHAEERTHS 55, FOMBIBFELWLDO Tl HETIOHENIEER &
Db is L AMEMEE—IFCHER L OHE — OB TREE S EEY S IIEL W5 X 5 i Bbh

centage

Do

4. DAEOERTEREMBRECOLVTCOLEETOMRREL DR

AR T B HRREEOBEYIEEONIII DT &, 4 RE X O O LIREE IR O#HEEE L O
IRBEMIAR, s OPCEHTT O AF S L0 e SRICOWTOIIER B BICT Eis\e ZH B OFERD
EROFTFHIIE (7H) OEMENREYEELOFBR LB THLADZ L THB, EARB IV
HIROBENT, MIES X OO ITED HHELET 5 L I (BHERIHD X ommdmLs (08D
W DAB L Ebh b, EEDO/MIUEERDIIFRCES OB LIRS &, KEBHR TS ME
BEGRCE LB Dvs o BHEERIBRCIRiRME RO/ N X O3B ic b~ % &, FFEF T
E S L CHRRE BT L Vs, SRIRERERESE S OIS L WHIREE R L TS0 T
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LMoy, ANfEids S OB O RHOMEERL T iee SUEHE CHORIRE B X OBEREREILE LW E
HALNIE DT, MEHAEITE L Dledolee ik OEFAL 7o A F RS HEREL -
LSt L HEE S B EHEDO/PNERRSEM L EERD & Ao XU A BOHBERER LV
A BOMEEETIELGETALDNR WS, XTI EFEORKEL VELI DR, o, 9%
FRTREED L DITEEORHREI DFL D, '

IR B DOFERITMKD v ARLEOH G FAROIRET 2 X 5 1KMoy h # F YA T pHAELL
Tz e FRTH A 52, RRRHCENC~ 7 & 5 i O LB 3 < BRI OO HELELD
NBDO TR\ A LHEEI NS,

z #

Z DOHFEETEERLEREO RN UIED—D L LT, £HEHc SO THEDHEEECRES>h 3
HBEIE D 53RO FERS & O R R OE RO SR EE S MO BL 2R T 51 D—DDFENH D &
55 HINT, HRMENHFEOERZIET 2ot TicdR 2 A%, Tihbb,

(1) JRALHTS D AR LR BT 5 BT L SRIREHEE OBIGR (55 148

2) BEBR/NMELUEAEROFEREER Bo-s+5) BRCOVT, MENRE, BEYHEEOR
B & OGRIREFE ORI D £ TBI O AL (55 2 4

@) BFREMESEKO 7 v~ Yy (Bs, Bp-e L0 Bo-k H4E) 1co0wT, MELEERK
L RRDORE CGF 31R)
w701,

) BORLFERIRDOZ L TH D,

(a) RREHEEOFIKIZ 2T

(i) “MW7ctEr & Uit Penicillium 3 X 08 Trichoderma HFEEICHIN % 58, Mucoraceae

(F & LT Mucor ¥ X108 Rhyzopus) 1= S DNTEL, Aspergillus (3/07ch D1z,

(ii) Mucoraceae o HEHTHFH LI L2 e BEEYRL, ElW LIBELECI&EC, £kt
e, AP YR LOUEREE (GHEEE) cilditur itz A bHBE Lok,

(iii) Mucoraceae O HIRITFE e\ LHRIEHEIC RV THEMCELERL, FEIEVCHER
RE RIS, BF X OURBILIHBIRD X b TR & L AVMEILE X CERIEARC SV TS bk,

(iv) Penicillium %3 X% Trichoderma OHBIRIT—RIZE  HER L OB MERI AN
ez,

(v) FEALHIH D EREOTEREEL DX Lt Aspergillus 12 13 L OGO RRE B R IE%
IR D E DD Penicillium 16 iz 2\WT, S5 EOLIE R X O HRERIE LT L.

(vi) Aspergillus = o\TiL, A. flavvs-oryzae ¥ X8 A. niger group [Z/ET 5 spp. H— oD
Rt 2% HI L oo E /e ho7end, REO BRI/ MR s L OSEMEAROS&IC R b,
(vii) Penicillium =2\ Tik, Monoverticillata (3/07s<, KL Asymmetrica 3L
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A Study on the Microorganisms of the Forest Soils.
Masataka Onyasa, Hiroshi KAWADA and Akiko KAWADA.

(Résumé)

This study was made to get information on the microorganisms of the forest soils and
was composed of the following 4 parts.

Part 1. The fungous florae of the different forest soils of the north-eastern region
of Japan.

Part 2. The microflorae of the deciduous forest soils in Oneyama National Forest in
Gunma Prefecture.

Part 3. The microflorae of the pine forest soils in Asama National Forest in Nagano
Prefecture.

Part 4. The discussions on the compositions of the microflora, the effect of the soil
factors on the nos. of the microorganisms and the compositions of the microflora, and the
correlations between the types of soil and the above matters.

The results are as follows.

Part 1.

The fungous florae were examined on 21 different forest soils of the north-eastern
region of Japan.

These were carried out in the course of the forest soil survey and 2 to 4 weeks passed
before the counting of the nos. of fungi of the soils after sampling, except in the case of
Ne. 19, 20 and 21 which were counted within 24 hours. As the nos. of the fungi determined
would not show the real nos. of the fresh soils except in the last 3, we were therefore
obliged to be satisfied with getting the information on only the relative abundances of the
dominant fungi in the florae. As it has not yet been confirmed whether the relative
abundance of the dominant fungi in the florae change or not after the storage, we publish
the following informztion as preliminary data to make clear the compositions of the fungous
florae, and the relations between the fungous florae and the types of soil or the forest types.

The sampling plots are shown in Table 1. Their reliefs, types of soil, characteristics
of the profile and vegetation are shown in Fig. 1, Table 2 and 3. Their chemical properties
are shown in Table 4.

The countings of the fungi were done by the ordinary plate method.*®’ WAKSMAN’S
agar was used for the nutrient medium and the plates inoculated were incubated for 48~
72 hours at 27°C. The results are shown in Table 5.

The taxonomic study of the Penicillia that seemed to be dominant in the fungous flora
of each probe was made according to RapPrr and Twuooy.*® The following 16 spp. were
identified :

Monoverticillata—P. spinulosum Ti1oM, Biverticillata-symmetrica—P. purpurogenum var.
rubrisclevotium TroM, P. aculeatun RAPER and FENNEL, 5 forms of P. variabile Sorp, P.
rugulosum Tiom, Asymmetrica—5 forms of P. janthinellum B1OURGE, P. oxalicum CURRIE
and TuaoM, P. cyclopium W ESTILING.

The taxonomic study of the Aspergilli, isolated from the above probes, was done
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according to THOM and RAPER', but on A. flavus-oryzae group to SAKAGUCHT and YAMa-
pA?”. The following 12 spp. were identified :

A. clavatus DEsSM., A. fumigatus Fres. (2 forms), A. versicolor (VUILL.) Tiraboschi,
A. sojae SARKAGUCHI and YAMADA, A. oryzae var. microsporus SAKAGUCHI and YAMADA (2
forms), A. ustus (BAINIER) THOM and CHURcH, A. niger VAN TIEGHILM, A. japonicus
SArTO, A. sclevotiorum HUBER (2 forms).

Part 2.

We have studied the soil microflorae of the pure forest of Zelkowa servata MAKINO
(keyaki) (F-1) and the mixed forest of Castanca cremnata StiB. and Zucc. (kuri) and
Quercus serrata THUNB. (konara) (F-2) in Oneyama Naztional Forest in Gunma Prefecture.

This study was designed to get information of the microflorae in the moderately moist
soils of the deciduous forests, and to throw light on the influences that were producad by
the difference of the forest types under the same site conditious on the soil microflorae.

These experiments were made in the late autumn of 1949 (S-1), early summer of 1950
(S-2) and 1951 (S-3), middle of the summer (S-4) of 1951 and late autumn of 1951 (S-5).
Soil conditions were normal for the microbiological test except in (S-2) that was rainy
continuously for a few days before the sampling.

Both forest soils belong to the black soil and their soil humidity circumstances were
the intermediate type between the moderately moist and slightly wetted soil.

Their chemical properties are shown in Table 7.

Their relatively narrow C-N ratios, small exchangeable acidities and relatively high
pH values as Japanese forest soils in A horizons showed rapid decompositions of the leaf
litters, and these facts were confirmed by seasonal observations of the soil profiles. The
pH values of A horizons of (F-1) were somewhat higher than the same ones of (F-2) in
each season. The exchangeable acidities of A horizons of (F-2) were greater than (F-1)
and were about twice as much as (F-1) in each season. The F layers of both forests showed
the decreases of the loss on ignition and N content in the late autumn more so than in
the summer. The F layer of (F-2) showed higher N contents and lower pH values than
(F-1) in the same seasons.

The countings of the microorganisms were done about 20 hours in (S-1) and several
hours in other seasons after sampling.

The counting method of microorganisms in (S-1), (S-2) and (S-3) was as follows:

10 g of the soil taken from the thoroughly mixed soil sample collected from 9 loczlities
in the same forest were used for the counts after diluting with sterilized water by ordinary
method.*> The counts were done by using 10 plates for each microorganisms. We used
WAKSMAN’s agar for the fungi and albumin agar for the bacteria and actinomycetes. The
plates were incubated at 27°C for 72 hours in the case of the fungi, and for 10 days in
‘the case of the bacteria and actinomycetes.

This counting method has been employed usually by many authors, but in this method
the count was not made on each sampling locality in the same forest separately, so the
deviations among the nos. of the microorganisms of the sampling localities were unknown.
For this reason we were obliged to be satisfied with the discussion of the obtained results
on the assumption that these counts shown in Table 8 represent the real nos. of microor-
ganisms in the soils of the tested forests.

In (S—4) and (S-5), the counting method was modified as follows:
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Thoroughly mixed soils which were collected from 3 localities in the same forest
were used for the counts. These counts were done 3 times for each forest in each season,
and the results are shown as plot No. 1, 2 and 3 in Table 9. These counts were done by
using 4 plate for each microorganisms. As the repstition of the counts was not made on
each probe collected from 3 localities, the deviation on each probe was unknown.
Furthermore, we often observed great differences in the compositions of the florae of fungi
or actinomycetes among the 4 plates, in spite of the slight differences of the nos. So we
used the total nos. of the 4 plates as one unit of the count, but the decision of the
appropriate no. of the plates for exact counting of the nos. of each microorganism was left
unexamined. In this case, we were obliged to be satisfied with the discussion of the
obtained results on the assumption that these counts shown in Table 9 represent the real
nos. of each probe. The results are shown in Table 8 and 9.

In general, among the microorganisms the following results were noted. Bacteria
showed the greatest nos. and they were the most dominant component of the florae.
Actinomycetes ranked next and fungi showed the smallest nos.

In (S-1), (S-2) and (S-3), the following facts were observed:

The no. of each microorganism in A. horizon was decreased as compared with those
in A, horizon except the no. of actinomycetes of (F-2) in (S-1). On the nos. of fungi and
actinomycetes, remarkable differences were not seen between the same horizons of the two
forests in each season except the A, horizons in (S-1) where (F-1) was greater than (F-2).
On the nos. of bacteria, the differences between the two horizons in the same forest were
not remarkable in (S-1), but were distinguished in (S-2) and (S-3). The bacterial nos.
showed no remarkable differences between the same horizons of both forests except the A,
and A, horizon in (S-3) wherein (F-1) showed a greater no. than (F-2).

On the data of (S—4) and (S-5) shown in Table 9, the analysis of variance was done
to make clear the effects of the forest types, soil layers and seasons on the no. of the
respective microorganisms.

The ranges of the measured values showed great differences among soil layers, but
the standard deviations of the error were proportional to the measured values, so we used
the transformation of the nos. of microorganisms into logarithms.

The effect of the forest type on the nos. of the microorganisms will be due to the
differences of the chemical and physical properties of the soils, such as humus content,
composition of humus fractions, pH, exchangeable acidity, moisture content, temperature,
aeration etc., induced by the difference of the components of the litter, the amounts of its
supply and its decomposing process, etc.

The effect of the seasons and soil layers on the nos. of the microorganisms will be
due to the relative differences of the above soil properties depending upon the seasons and
soil layers, respectively. The results are shown in Table 10.

The effect of the forest type was as follows: As regards the no. of fungi or actino-
mycetes, the difference between both forests was not significant in the same soil layer of
the same season. Regarding the no. of bacteria, (F-2) was greater than (F-1) in F layer
of the late autumn, but the difference was not significant in other cases.

The effect of soil layer was as follows: The no. of each microorganism was greater
in F layer than in A horizons in each forest of both seasons. Between A, and A. horizon,

the no. was greater in A, horizon than in A. horizon except for the no. of fungi in (F-2;
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of the late autumn that showed no significant difference

The effect of season was as follows: The no. of fungi increased more in the late
autumn than in the summer except F layer of (F-1) that showed no significant difference.
The difference of the no. of actinomycetes or bacteria between the two seasons was not
significant except the nos. of bacteria in F layer of both forests, which showed the
decrease in the late autumn as compared with the summer.

The compositions of the fungous florae are shown in Table 11 and 12. These percen-
tages are not strictly exact, for a part of the colonies that developed slowly were covered
by the other quickly developed ones, and the former were not able to be identified as to
their taxonomic positions. But these data will be useful to show the approximate composi-
tions of the fungous florae.

As to the nos. of fungi and their compositions of the flora that existed in the form of
spore, these are shown in Table 13.

These counts were done by MCLENNAN’s'® method and were made in (S-1) only.
Comparing the percentages of the nos. of them to the total nos. of the fungi, it would be
supposed that in A horizons of both forests most of the fungi existed in the mycelial
form, but in A. horizons the percentages of the fungi in spore form were increased. On
the compositions of the fungous florae in the form of spore, the same tendency with the
total fungous florae was found in both horizons of (F-1), but was not seen in either of the
horizons of (F-2).

Part 3.

We have studied the microflorae of the pine (Pinus densiflora) forest soils in Asama
National Forest in Nagano Prefecture (at the foot of Mt. Asama). These experiments were
designed to make clear the effects produced by the difference of the types of soil and the
site conditions under the same forest type on the soil microflorae, and to get information
of the microflorae of the pine forest soils.

The tested forests were as follows, and their locations are shown in Fig. 2.

Kose is situated in the south-east by east of Mt. Asama. It is a mixed forest of pines
and brozd leaved trees. Its type of soil belongs to the intermediate type between the
moderately moist and slightly wetted brown forest soil. Its parent material is the newest
and not well-weathered eruptions of Mt. Asama. The decline of the atmospheric tempera-
ture is the highest and the atmospheric humidity the highest among the tested forests.

Shiono is situated to the south of Mt. Asama. Its type of soil belongs to the intermediate
type between the moderately moist and slightly wetted black soil. Its parent material is
the old and well-weathered eruptions of Mt. Asama. The decline of the atmospheric tem-
perature and the atmospheric humidity is not so high as in Kose.

Komoro is situated in the south-west of Mt. Asama. Its type of soil belongs to the
dry brown forest soil. Its parent material is of the eruptions of Mt. Uboshi. The decline
of the atmospheric temperature is the same as in Shiono, but the atmospheric humidity
seems to be lowest among the tested forests.

The chemical properties of these soils are shown in Table 14.

The A horizons of Kose and Shiono showed relatively narrow C-N ratios, small
exchangezble acidities, and high pH values as Japcnese forest soils. These facts seem to
show the high productive capacities of these soils as was confirmed by the good growth

of pines. Komoro was characterised by the distinguished development of the M layer



FRbh Lt e B3 5 WF5E

T & BRAEIETE L OBAR (KB W - WHE) — 65 —

(mycelial layer), very thin A horizon, and low pH value of the F layer. Productivity of
this soil was not markedly high and the growth of pines was not so good as in Kose and
Shiono. In F layers, the slight decreases of the pH value in the late autumn as compared
with the summer were seen in all forests.

The following facts were very interesting. The pH value of the F layer of the dry
type of soil (BA, Komoro] was lower than the moist types of soils (Bn-1: and B/p-1, Kose
and Shiono), and furthermore, the F layer of Kose showed higher pH value than that of
Shiono. The latter would be due to the leaf litters of the abundantly mixed deciduous
broad leaved trees in Kose being more easily decomposable than the pine leaf litters.

These experiments were done in the same seasons of Part 2 except the late autumn in
1949 (S-1). The soil conditions in all the seasons were normal for the microbiological
test. The experimental methods of the microflora were the same as those in Part 2.

The compositions of the microflora are shown in Table 15 and 16.

In general, excluding the B, horizon of Komoro, the following results were noted.
Bacteria showed the greatest no. and they were the most dominant component of the florae.
Fungi showed the smallest no. and zctinomycetes lay between them.

It came as an unexpected and very interesting fact that the nos. of bacteria of both
horizons—especially of the A, horizon—of Kose in (S-3) were very numerous. They were
abnormzally numerous in A horizon of the forest soil in comparison with the counts of the
other forest soils by the authors. We were convinced that these nos. were not induced by
experimental errors. In the case of the counts that were done 6 days before on the same
forest, we failed to obtain the exzct counts of the bacteria bacause of the abnormally
numerous occurrences of the bacterial colonies, and in this case we were able to presume
the existences of the abnormally numerous nos. of bacteria as shown in Table 15. The
nos. of fungi and actinomycetes of the same forest were not zbnormal and showed no clear
differences between the two cases. But we were not able to make clear whether this
resulted from the chemical properties or the moisture contents of the fresh soils, etc.

In (S-2) and (S-3), the following facts were observed.

In general, the nos. of each microorganisms dzscreased in the lower horizons as
compared with the upper ones, and the differences between the two seasons in the same
soil layer were not remarkable apart from a few exceptions. In Komoro, it was noted
that there was a distinguished decrease of the ratio of bacterial no. to the fungous no. in
the F layer, and a greater fungous no. and a very much smailler bacterial no. in the B,
horizon than those in the A horizons of Kose and Shiono.

On the data of Kose and Shiono in Table 15, the analysis of variance was done to
make clear the effects of the site condition, soil layer and season on the no. of each
microorganism by the same procedure as Part 2. Because of the differeance of the const-
ruction of soil layers, the data of Komoro were analysed separately in regard to the
effects of the soil layer and season.

The effect of the site condition on the no. of microorganisms will be due to the
difference of the chemical and physical properties of the soils, such as humus content,
composition of humus fractions, pH, exchangeable acidity, moisture content, temperature,
structure, zeration, etc., induced by the difference of the climatic conditions, process of

weathering of the pareant material of the soil, litter components, amounts of supply and
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decomposing process of litters, etc.

The effect of soil layer or season will be due to the relative difference of the above
soil properties among the soil layers and seasons, respectively. The results are shown in
Table 17 and 18.

On Kose and Shiono, the following results were obtained.

The effect of the site condition was as follows: The no. of each microorganism of
Shiono was greater than that of Kose except the no. of fungi and actinomycetes of the A.
horizon in the late autumn, and the bacterizl nos. of A. horizons of the two forests in
both seasons showed no significant differences.

The effect of the soil layer was as follows: The no. of microorganism was greater
in the F layer than in the A; and A. horizon of each forest in both seasons. Between the
A; and A. horizon, the difference of the no. of each microorganism was not significant
except that the fungous no. of Shiono in the late autumn in the A, horizon was greater
than in the A..

The effect of the season was as follows: The no. of fungi decreased in the F layer of
Shiono in the late autumn compared with the no. existing in the summer, but no significant
difference was seen in the F layer of Kose. In A horizons, the fungous no. increased in
the late autumn except in the A. horizon of Shiono which showed no significant difference,
but the no. of bacteria and actinomycetes decreased in the late autumn except for the A,
horizon of Shiono wherein no significant difference was seen.

On Komoro, the following results were obtained.

The decreases of the no. in the late autumn as against the summer were seen in the
bacteria of the F-H layer and the actinomycetes of the B, horizon, but in other cases the
difference between both seasons of the same soil layer was not significant. The no. of
all microorganisms in the F-H layer was greater than in the B, horizon.

The compositions of the fungous florae are shown in Table 19 and 20.

Part 4.

(A) The fungous florae of the forest soils.

In general the following tendency was observed in Part 1: Penicillium and Trichoderma
were most common and abundant and Mucoraceae* were somewhat less common and
abundant, but Aspergillus were few or rare. The same tendency was seen in Part 2 and 3
that were tested with fresh probes excluding the B, horizon of Komoro. The fact that
Penicilliun and Trichoderma were abundant and Aspergillus were rare in the forest soils
showed the same tendency observed in the results of the previous works of other authors
11011254040 except of FEHER®’, who notad the abundant occurrences of Penicilliun and
Aspergillus but few of Trichoderma. Penicillium and Trichoderma, as might be expected,
were the typical group of the soil fungi of the forest. They were always dominant in zll
florae examined, and they were generally 20~409%, sometimes over 50% of the total no.
of the fungous colonies.

In Part 1, among the podzolic soils it seemed that Tvichoderma were to be found
abundantly in the dry (wind blown soil, No. 10 (Pp1)] and wet (water-logged soils, No.
13 and 14 (Pw1)]) soils. In these scils Penicillium were also abundant and the fuugous

florze of these soils were mostly composed of these two genera. The same tendency

* Mucor and Rhyzopus were most d;minant and 7Z ygor—hynch,us was few,
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revealed in the results of JrXeEXN!?' and WaKsMAN*" thet the abundant occurrence of
Trichoderma existed in water-logged soils was observed only among the podzolic soils.

But as regafds all other forest soils in Part 1, 2 and 3, we were nct 2ble to find the
exact correlations between the abundant occurrence of Trichoderma or Penicillium and the
types of soil or the forest types.

The fact that when Penicillium was dominant in the floree Trichoderma faded into the
background and vice versa, as reported in CoBK’s!’ observation, was verified in many
cases of Part 2 and 3. But as there were many exceptions that showed no remarkable
difference between the zbundences of both genera, the above mentioned tendency seemed
to be not the general one.

On the abundances of these two genera, the A, arnd A. horizons of the all forests
were analogcus to each other with few exceptions.

The abundant (or somewhat less 2bundant) cccurrences of Mucor (or Mucoraceae) in
the forest soils were observed by NIETHAMMER!" and other zuthcrs,”?102929) hut Waxs-
MANU4D and CoRBY) obtained negative results. From cur experiments, Mucoraceae wes
somewhat less abundant soil fungi then Penicillium =nd Trichoderma, and its abundant
prevalence seemed to be zffected by the types of soil. In Part 1, its relative profusion
was seen in No. 3, No. 6, No. 9, Nc. 11, Ne. 15, Ne. 16, Ne. 17, and No. 18. In these
soils, it was 10 to 25% cf the total no. of fungous colony. The soils in which abundant
occurrence of Mucoraceae was observed seemed to belong to the moderately moist, slightly
wetted and wet type of scil, excluding No. 9. The topographiczl relationship and feztures
of profile of No. 9 show that it beléngs to the slightly podzelised soil transformed from
the moderately moist brown forest soil. Among the dry types of the brown forest soil,
the gley (water-logged) soil and the podzolic soils, Mucoraceae was either very scant or
absent. The same tendency was observed in Part 2 and 3. Furthermore, the fact that the
abundance of Mucoraceae wes affected by the sezsonal changes in the moist type of soil
was observed. Maucoraceae was profuse in the early summer in all forests of Oneyama and
Asama National Ferest but not in Komoro, and scant in the summer and late autumn. We
supposed thot the seasonzl changes of its zbundznce cculd be explzined by the seasonal
changes of the compositions of the humus. This inference was suggested by the result of
MARTIN et al'® and the rapid decompositions of the litters in the above forests. We
supposed that in these forest soils, there would be abundznt water-scluble organic matters
that were easily available for the microorganisms in the early summer, and beczuse of the
rapid consumption they would be poor in the summer znd late autumnu, but this inference
calls for further examination on the humus compositions.

The composition of the fungous flora of the B; horizon of Komoro in Part 3 was
characteristic. The above mentioned generz or family were very few, the grezter part of
the flora being composed of one species. The spore formsztion of this fungus was not
observed, and we were not ¢ble to identify its taxonomic position, but likely it would be
the fungus that was relzted to the formation of the M loyer.

The Aspergillus, A. flavus-oryzae znd A. mniger group showed a relatively wide
distribution among the isolzted spp. in Part 1, but the Aspergillus seemed not to be the
dominant component of the fungous florze. The szme tendency was observed in Part 2
and 3, too.

The distributions of Penicilliurn spp. that were dominant in the florae in Part 1 are
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shown in Table 6.

In general, Asymmetrica and Biverticillata-symmetrica type were dominant and widely
distributed, but Monoverticillata type was dominant only in No. 19, 20 and 21. The above
tendency in the podzolic soils examined does not agree with NIETHAMMER’s'” information
that Monoverticillata was dominant in the podzolic soils but that Asymmetrica 2nd
Biverticillata-symmetrica type were dominant in the brown forest soils. In brown forest
soils, the same tendency as in the podzolic soils showed a similarity with NTETITAMMER ST
information.

In Part 1, P. cyclopium and P. janthinellum series were the most wide in distribution,
and P. variabile and P. oxalicum somewhat less wide in distribution. The other species
showed a relatively narrower distribution than the above 4 species.

As P. cyclopium was distributed in all wet (or water-logged) (No. 3, No. 4. No. 11,
No. 13 and 14) and dry [No. 10 and No. 12 except No. 2] soils, so it seemed to be adaptable
to the extreme soil moisture conditions. On the other species, we found it difficult to
confirm the exact correlations between the distribution and the types of soil or the forest
types.

(B) The effects of the soil factors on the nos. of microorganisms.

From the results of the Oneyama and Asama National Forest in (S—4) and (S-5), the
following inferences were obtained.

Between the same soil layers of the two seasons in both forests of the Oneyama
National Forest, the differences of the soil factors were not clear except the moisture
content and the pH values. The fact that the no. of bacteria of (F-2) was greater than
that of (F-1) in the F layer during the late autumn seemed to be induced by the diffe-
rence of the moisture content of a relatively wide range. If the difference of the pH
value was effective, the lower pH value of (F-2)than (F-1) would bring about the decrease
of the nos. of bacteria and actinomycetes. In other cases, the difference of the no. of
both microorganisms of the same soil layer between the two forests in the same season
was not clear. So the variation of the moisture content of the soil seems to correlate
with the bacterial no. only as its range of variation is relatively wide.

Between the same soil layers of each season in Kose and Shiono, the no. of the all
microorganism of the latter was greater than the former, except some cases of A. horizon
that showed no significant difference. The humus or moisture content of the same soil
layer of Shiono was greater than that in Kose, and its difference was distinguished in the
moisture content of the A, horizon and the humus content of the F layer and A, horizon.
So the relatively wide variation of the humus content seems to correlate with the no. of
all microorganisms, aund the increase of the moisture content in A, horizon of Shiono
seems to be accountable for the increase of the bacterial no., additionally.

In the F-H layer of Komoro, the remarkable decrease of the nos. of actinomycetes
and bacteria as compared with those seen in the F layers of the other forests seemed to
be induced by the lower pH value and moisture content when compared with the other
forests.

From these results, following inference was obtained.

Within the range of from 30 to 70% of the moisture content of the soil, its variation
seems to correlate with the b:cterial no. as its range is relatively wide, but it seams to
show no clear correlation to the no. of actinomycetes or fungi.
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As mentioned aove, the relatively large variation of the humus contents seems to corre-
late with the no. of all microorganisms. This inference seems to be confirmed by the
following fact that in all forests the no. of all microoranisms in the A or B horizon
decreased from the no. in the F layer, but in many cases the difference between the A,
and A. horizon was not significant.

The differences of the pH values among all seasons of the same soil layer and among
the A horizons of all forest were slight, so the effect of the slight difference of the pH
value on the nos. of the microorganisms was not clear. Among the F or F-H layers, the
differences of the pH values were distinguished, but we could not find any certain
correlations with the nos. of them except for the above mentioned F-H layer of Komoro
that showed a noticeable decrease of bacteria and actinomycetes. So, apparently it is true
that the slight differences of the pH values were not influential, or less so, on the nos.
of the microorganisms.

The following fact was revealed in many cases that the nos. of bacteria and
actinomycetes decrease but the fungous no. increases in the late autumn as compared with
the summer. It is very interesting that the fungous no. was affected by the decline of
the temperature in the late autumn, since quite the opposite applies to the nos. of the
bacteria and actinomycetes.

(C) The compositions of the microflora.

The compositions of the microflora, the percentages of the nos. of the respective
microorganisms to the total, are given in Table 21.

As to the percentages of the fungi, their increase in the late autumn compared with
those obtaining in the summer and early summer was observed in the A horizons of all
forests and the F-H layer of Komoro. Their increase in the late autumn over the summer
was observed in the F layers of the other forests.

On actinomycetes, the following facts were observed. The same tendency as fungi
was observed in the F or F-H layers of all the forests. Compared with their extent in
the early summer, their increase in the summer and late autumn was observed in the A
horizons of both forests of Oneyama National Forest, but in the A and B horizons of
Asama Natjonzl Forests certain tendencies were not recognized.

On bacteria, decreases in the late autumn as compared with the summer and early
summer were seen in F-H layer of Komoro, and in F layers of other forests. In A
horizons of all forests, the highest nos. occurred in the early summer and the lowest in
the late autumn.

There was no remarkable difference between both forests of the Oneyama National
Forest in the same season. In the A horizons of Shiono, the percentage of actinomycetes
was greater and accordingly the percentage of bacteria was less in each season (except in
the summer) than in the other forests that showed no remarkable difference among them.
The decreased percentage of bacteria in the late autumn in the forests of Asama National
Forest, especially in the F or F-H layers, when compared with both forests of Oneyama
National Forest were very remarkable. The latter would be induced by the decline of the
temperature in the late autumn as mentioned above.

In general, the following facts were seen in all forests tested except in the B, horizon
of Komoro, that bacteria showed the greatest no. and was the most dominant component
of each florae, fungi showed the smallest no. and actinomycetes lay between them.
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In detail, the F or F=H layer of Shiono and Komoro that had the lower pH values
(5.20~5.00 and 4.65~4.45, respectively) showed the increasss of the perceantage of the
fungi to the bacteria and actinomycetes compared against the other three forests that had
the higher pH values (5.35~6.05) and showad no remarkable differences among them.
These facts seem to agree with JENSEN’s!?) observation that the‘ ratio of the fungi to the
bacteria plus actinomycetes was increased below pH 6.0, especially pH 5.5. But in our
experiments, the tendencies that the increases of the fungous ratio according to the
decreases of pH value were not distinguished. Furthermore, the effects of the other
factors, especially the effect of the season, seemed to be more influential than the pH
value.

The effect of the types of soil, especially the difference between the dry and moist
type of soil, on the soil microorganisms was shown in the above mentioned variations of
the composition of the microflora, but these were not so clear as the above-mentioned
decreases of the nos. of the actinomycetes and bacteria in dry soil in relatioun to the moist

one.



