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Studies on the Distribution of Micro-fungi in Pine Forest Soil.

2. Distribution in Organic Horizon.
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TABLE.1. Sampling sites.

Forest | Date of Depth of Water content (%)
Plot No. Locality age sampling | Ao horizon (cm) L F H
1 E#REMT T, Shimane Pref. | 50 [11—13 %5 5.0 70|72 &
2 Mk, do 50 (11-22 ’65! 5.5 75 | 74 | 72
3 B E , do 40 11-29 '65 7.5 64 | 76 | 75
4 Ak, do 60 12— 465l 4.5 67 | 75 | 73
5 A E , do. 50 112—21 "5 5.5 54, 75 79 | 74
6 INIH=8RL,  do. 40 6=12 47| 5.8 46 | 69 | &7
7 B B 42 E0 H BHT, Shiga Pref. Natural [11—19 46 6.9 40, 60| 72 | &8
8 LB R hESHF0A, Hiroshima Pref. 40 8—21 66 2.2 23 40 53
9 Ak, do = 60 821 "64| 2.7 47 | 63 | 61
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TABLE 2. Number of micro-fungus colonies isolated from Ao horizon

in several pine forests. (x10%)
Plot L1 { Lo F H Plot L1 Lo F H
1 820 | 1779 | 3100 1 Lo 0 5
2 %52 | | 418 | § 2 0 0 5
a 3 1433 | 1981 1326 | s 3 0 0 0
' 4 550 | 1872 | 1333 | § 4 0 0 0
E 5 225 930 | 2657 | 3060 | 5 0 0 7 6
ke 6 592 1546 1084 || .§ 6 0 0 7
& 7 318 | 477 | % | ne | § 7 0 0 0 0
8 643 864 1371 | © 8 0 0 0
9 499 | 1450 891 9 | 0 0 0
1 ‘ 0 0 0 1 0 0 0
2 0 0 0 2 0 0 0
- 3 0 6 o 3 3 154 13 0
& 4 0 0 7 | 8 4 | 191 0 0
3 5 0 0 0 6 | &1 s 95 60 7 0
2 6 0 0 2 | o 6 ) 15 7
< =
7 0 0 0 0| & 7 120 153 0 0
8 0 0 0 8 23 0 0
9 0 0 0 9 ’ 7 | 0 0
1 10 33 23 1 15 0 0
2 48 12 5 2 138 29 0
: 3 13 31 6 . 3 4 19 6
& 4 0 0 o | & 4 27 6 0
5 5 0 6 0 0| 3 5 13 18 0 0
S 6 4 0 0| 3 6 4 15 27
7 0 0 0 0| <& 7 18 108 0 1
8 5 6 12 | 8 0 0 0
9 7 0 o | 9 0 0
1 175 8 | 10% 1 — — —
g 2 60 4 8% | & 2 —* — —
3 3 75 181 2% | s 3 54 144 318
S 4 5 18 2 | s 4 27 | 1308 | 58
5 5 3 60 64 1033 § 5 0 48 721 254
N 6 2% 51 21 { & 6 4 152 273
S 7 0 9 0 1|3 7 0 27 862 315
= 8 7 9 115 ‘ S 8 75 3 65
9 sl ]l S 17 58 | 185
1 5 5 0 ] 1 90 209 68
, 2 0 17 750y 2 306 519 129
& 3 0 38 U NN 3 113 350 180
3 4 0 0 0ol 3 4 2 84 28
S 5 0 0 0 12 g 5 0 258 507 58
kS 6 0 22 #nol 3 6 0 152 157
= 7 0 0 2% 124 | 7 0 0 141 56
8 0 0 0 & 8 157 211 306
9 0 0 9 9 19 | 535 175

* In this case, this fungus was included in Hyaline sterile mycelium.
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TABLE 2.— (Continued)

| Plot | Li | L. | F | H
Cephalosporium spp.
2 18 6 0
6 4 7 7
8 | 5 0 0
Gliocladium roseum
2 6 0 5
4 0 6 0
Gliocladium sp.
3 129 0 6
6 17 22 0
Verticillium sp. W-Ac.
b 1 4 22 27
| 7 | 0 0 0 1"
Spicaria sp. 1
1 ' 0 0 18
7 0 0 0 23
Spicaria sp. 5
6 | 0 700
7 0 0 \ 103 68
Spicaria sp. b
6 | o | o
Nigrospora spp.
4 0 6 0
5 | 0 6 0 0
Humicola spp.
3| 8 | = | ¢
Chalara sp.
9 | o | o | o
Helminthosporium sp.
1 | s o | o
Spondylocladium sp.
2 I I T
Alternaria spp.
1 L0 5] 0
4 ‘ [ 9 0 0
6 | L3 0 1 0
Acrostapi‘zylus sp- :
7 o o 0| 2
Leptographium sp.
6 R R R
Fusarium sp.
|6 | A I R ¥
Basidiomycetes
|5 50 0| o | o
not identified (sp. 5)
I o | o] 9

EHEm# 1~ 2 Bic Bz, BREIE Yiz.000 ~
Yis,000 & UTC.
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TEb Uz, DEESNIZTNTOESR 2B 1223% plot
ITOWTHERNE £2BEOEHOZER 7'V —  ETHO
BICEEINTRETCESh-ca30=—DHTH 3.

plot 1+ 2 DHIFERHCIZ Cephalosporium sp. W1 O
HEEIHSEA 5 > T3> - 12D TP 3 Hyaline sterile
mycelium |[Z—fE L TaH Tz, RIC—IMOREEETRED S
ATV TCESEEELUIZC EIZBALSH»TH B . Mortierella
sp. P, Spicaria sp. 1, FiIEBAEETE sp.5 #° 1112{%7%69‘
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0= —DEANTEEBHREEIC L > TGRS T2 HO
m»ED bh 3. ﬁ%%%w@ﬂﬁbf%ﬁ?ﬁ&m;
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TABLE 3. Frequency of isolation and maximum number of micro-fungi
in Ao horizon of pine forests.

Fungi Frequency of isolation * Maximum number e
Total Li ‘ Lo ’ F : H per 14 dry matter, 10
Absidia sp. 1 4 — — 1 3 21
Rhizopus sp. 1 — — 1 — 5
Mucor ramannianus 27 1 9 8 9 1036
Mucor spp. 15 — 7 4 4 48
Mortierella sp. P. 4 — — — 4 46
Mortierella spp. 12 — 1 5 6 124
Cunninghamella spp. 5 — - 1 4 7
Chaetomium sp. 1 — 1 — - 6
Sphaeropsidales 13 2 7 3 1 191
Cephalosporium sp. W 1 28 — 9 9 9 1308
Cephalosporium spp. b — 3 2 1 7
Trichoderma viride 25 — 7 9 9 535
Penicillium spp. 26 — 8 9 9 2293
Gliocladium roseum 3 — 1 1 1 6
Gliocladium sp. 4 — 2 1 1 129
Verticillium sp. W-Ac. 1 — — — 1 27
Acrostalagmus spp. 1" — 3 5 3 69
Spicaria sp. 1 2 — — — 2 23
Spicaria sp. 2 9 — 1 4 4 334
Spicaria sp. 5 3 — — 2 1 103
Spicaria sp. 6 1 — — — 1 14
Papularia spp. 15 1 7 5 2 132
Pullularia pullulans 4 1 3 — — 14
Nigrospora spp. 2 — 1 1 — 6
Humicola spp. 3 — 1 1 1 25
Cladosporium spp. 7 1 4 1 1 96
Chalara sp. 1 — — 1 — 10
Bisporomyces sp. 20 — 5 7 8 68
Helminthosporium sp. 1 — 1 — — 5
Spondylocladium sp. 1 — 1 - - 6
Alternaria spp. 3 — 2 1 — 13
Acrestaphylus sp: 1 — — — 1 23
Leptographium sp. 2 — 1 1 — 15
Fusarium sp. 1 — — — 1 14
Pestalotia spp. 16 2 7 4 3 108
Basidiomycetes 1 1 — — — 3
not identified (sp. 5) 1 — — — 1 9
Hyaline sterile mycelium 23 2 8 7 6 348
Dark sterile mycelium 23 2 9 b 858

*Numbers of samples are as follows : L;:2; Lo, F, H: 9; Total: 29.



B 5L 7 h vy EEicR T 2 RREOSTHICET 2B

LR ¢ (H6E) BHORREHZ T LHIZONES
RTH5. HBEE L ZOBEORNTRAME L ITIHIZIZF
fTUBRBA b N, HBREORE 2RI EFERERD
%\, 1272 Bisporomyces sp. i3 1 HRIAROEEIL /s
WHOSHIBSEE X B, 3T Gliocladium sp. & Spicaria
sp. 5 IXHBUERILE SIS RS N B, BB <
Zh b DFEIIBEDRT LB O2EMNmAsDEBbh

BT CDFERIZTTIRBEL» TN, HBREE OB
B (REELLVINEE) 223 0WThi HktE
ICELRANC AR LTV BT T, Mucor ramannianus,

Penicillium spp., Trichoderma viride 13T g TH <
(8)(4)(5)(6)(7)(8)(11)
DOWFEZIT L W EFEIN T3S, Cephalosporium  sp.

W1, Bisporomyces sp. ZFEREFEICEI>TIIEAE
LY BT OoNTORWPEZDREFRMOFAERERE =

TABLE 4. Dominant fungi in Ao horizon of several pine forests.
plot L, layer Lo layer F layer l H layer
| Penicillium spp. | Penicillium spp. Penicillium spp.
Mucor ramanmanus Trichoderma wviride Mucor ramannianus
1 Trichoderma viride Hyaline sterile
Hyaline sterile mycelium
mycelium
Dark sterile Trichoderma wviride Penicillium spp.
2 mycelium Mucor ramannianus
Trichoderma viride
Penicillium spp. Trichoderma wviride Cephalosporium sp. W 1
Dark sterile Penicillium spp. Penicillium spp.
3 mycelium Trichoderma viride
Sphaeropsidales i
I
Sphaeropsidales Cephalosporium sp. W 1j Penicillium spp.
4 Dark sterile Cephalosporium sp. W 1
mycelium ' Penicillium spp.
Sphaeropsidales Trichoderma viride Cephalosporium sp. W 1| Mucor ramannianus
Dark sterile Papularia spp. Penicillium spp.
5 mycelium Sphaeropsidales Trichoderma viride
Papularia spp. Penicillium spp.
| Penicillium spp. Penicillium spp. Cephalosporium sp. W 1
Penicillium spp.
6 Trichoderma wviride
| Spicaria sp. 2
Sphaeropsidales Sphaeropsidales Cephalosporium sp. W 1| Cephalosporium sp. W 1
Hyaline sterile Pestalotia spp.
7 mycelium Hyaline sterile Spicaria sp. 2 Mortierella spp.
Dark sterile mycelium
mycelium
Trichoderma viride Trichoderma viride Trichoderma viride
8 | Cephalosporium sp. W 1
| Trichoderma viride ( Trichoderma viride Cephalosporium sp. W 1
9 Mucor ramannianus ’ Trichoderma viride




BIRAERFENPRE £15

HFE) TREBNCHHL TV, HBMEE L RAEIC
DNTH B ET 77 VIROFEYBEORREREICER
REFEIC L 20X ) TIIEHEL W12 DIEA LN
7, RREODHEREENTH 2 LA LD . BIER
O & 5 IS HRORER 2 A2 FETIRERY
BT U T RN EIREO S WEEN S  SBsh 50
IEYURTHS ).

HE 750 OEKO D EEOBEBFESEND
X ZOBHEBELN TS EABNETIE L, B
DISARICTRTRED & 5 i DB OB 2 EEICHER
FTHRHETEAHEINEF» v 2ABDRN D ThH 3
5. TOXDETERIEH 2T EICAE S hisvh
¥ b ZOBOHEHIE O EBbRhs.,

TITBALANC %5 &, HBEE DR &\ Cephalo-
sporium sp. W1, Mucor ramannianus, Penicillium
spp., Trichoderma viride 13 L1 8% [k & LRI
U, HBESEBEICBELTIEIC L 3ZR3ED ohisin. T
no ko t’jﬁ%g@ﬂib\ﬁli’tﬂ’f NBIC & - TEWD

ZFH b, %1%Tuﬁf§ﬁﬂﬁm®ﬁﬁmi<éf
13E 5. BI5 1BUCE T B Mucor spp., Pullularia pul-
lulans, Papularia spp., Cladosporium spp., Pestalotia
spp., Sphaeropsidales’)SL B CHBEHE»E{F, HE
1FEEL 72y  UBNCET B Acrostalagm:ts spp. HSF B
T, Ab-sidia sp. 1, Cunninghamella spp., Mortierella
spp, Bisporomyces sp. HSHETHE b HBEELSEZ .

5. mAm@

BEBOI0% U L2 ED 2E2EEHEAZLTEE
DIDWEAETH 5.
—RCFERERECTHEEELE L, T HETEE
mmﬁﬁﬁ%&éﬂfméﬁﬁmitﬁtOﬂ%QLE
BN TEERHHO IBICET 2  OPEEEE LT
Bbhaic@sd, BHECE-TAHBLEhETON
& A CEm 2R LT, BALOENC  2E T hiz
CHEETIRZN. 12127 h <V DEEED D> 5 75 5 plot
7 ¢ Trichoderma, Penicillium HE5FEE LTEHbLAh
T, tTIIDBUrDBS NS EEPEEEE K32
LRLEBMIR LIV T H < VRO BB T RIRE
BEPEBOT 1 VOB EEEL B ENA B L
nigio,

4. BEFHE
PERNTEILSC7 h~ VRO BEYBORRE
HELEMANCH S &, FREREIC L > TR HED
DELRICTHEIN BN L D OFEEV BT LT
WAL UPWAT, BrOFMICKIT S hETOHRE

LHEUTHIRIZAUERZRL TS,

LAWMW1 2DT H~ VKT ERYERE T ODRE
BEo#>L, F, HECOI TThZThOEHEOMNE R
«7?1)5 EFFCEREICT L > TH 72 @i%%;bi“?d »bh
3. TOENZHALPICT B DICE T RTIRDEES L
rcEE—TEHEICBT 2 HEOEMITEANT 4508
I UEEDSE (Patterns of Vertical Distribu-
tion) & &IV, BHEYECESNLERICOWT, L
BTEREZRUTFEANNIZEHDT2E2 18, L
BicPis { F~HBTRKEZRUUTERS BHET &
DerERNTE 2 DICAB U o

EIMTHE - cEEOIE» GBI1ROEIESR),
BREDFERRE D 5N O OFESIMA 615, De-
matiaceae |[TET % Pullularia pullulans, Helmintho-
sporium sp., Spondylocladium sp.,Alternaria spp., Le-
ptographium spp. I XOWEFREM LSO THEIX
A8 & » TIPS EL L, ¢ Sphaeropsidales & Dematia-
ceae ITBT 5§ DL BbN BEEEDHE R (Dark sterile
mycelium) % § DN [ BB 5. Pullularia pu-
lulans 1% SMIT and WIERINGA@&C & - THE 4 DRIAR
DOETERMOED L ZHBBEI WAy 7 L R IDTEL
%Tfﬁﬁﬁ@fﬁi@ﬁ(‘m& fhDBEIC & - TREN B T L s
IhTWa. Fkbd 7HHTLERI» S BRES Iz
W LT3, Spondylocladium sp., Leptographium
spp. @ xhzEh 1EQHEShTOBI2 TH 2 0858EE
DINPHNDFEE CGRFES) TIEICEDZOMBIELN
LEbNB. Helminthosporium sp., Alternaria spp.
bl 2 OfEICR L TERWREREZ DT & BHIS N,
[ B @9 2B E TRIOEICBEROBEN S OB
LEbh, ETROZEEDDRICE DBEEBESL TS
PIISHBHEHINBEETHS 5. T DM Moniliaceae
IC@ 4 % Gliocladium sp., Cephalosporium spp. H5—
WTHHEIN I BOBEA LTI PHEET 21T S HILE
B2 2 0E808H 5.

OENTET % b D& L TlX Moniliaceae (D Spicaria
sp. 2, S. sp. 5, Verticillium sp. W-Ac, Dematiaceae
O Chalara sp. BMAHH%B. WIhd L OERT
U TR AHE»THLPMOBMORAERHELIBZR TS L
BE NN 5 ITEbN B, Dematiaceae DFH { A1
ENC B3 % Dic endoconidia #» {5 D32 FirigdD Bi-
sporomyces sp. & Chalara sp. 5 NEICET 5 DIZE
WHBZEETHD. OMAREDOHETIE Rhizopus
sp., Spicaria sp. 6, Gliocladium roseuwm, Humicola
spp., Acrostaphylus sp., Fusarium sp. D3I N T
BN THEERICZ UL L BB TE L,



TABLE 5.

Patterns of vertical distribution of micro-fungi in Ao horizon of pine forest.

TYPE I | TYPE II
TYPE L TYPE L-F ‘ TYPE F TYPE F-H TYPE H

PHYCOMYCETES PHYCOMYCETES PHYCOMYCETES

Mucor spp. Mucor ramannianus Absidia sp. 1
Cunninghamella spp.
Mortierella spp.

ASCOMYCETES

Chaetomium sp.

BASIDIOMYCETES o

FUNGI IMPERFECTI
SPHAEROPSIDALES

(Dark sterile‘)
mycelium

DEMATIACEAE
Pullularia pullulans
Cladosporium spp.
Helminthosporium sp.
Alternaria spp.
Spondylocladium sp.

FUNGI IMPERFECTI

MELANCONIALES
Pestalotia spp.

DEMATIACEAE
Papularia spp.
Nigrospora spp.
Leptographium sp.

FUNGI IMPERFECTI

MONILIACEAE
Trichoderma viride
Acrostalagmus spp.

DEMATIACEAE
Chalara sp.

FUNGI IMPERFECTI

MONILIACEAE
Cephalosporium sp. W 1
Penicillium spp.
Verticillium sp. W-Ac.
Spicaria sp 2

Spicaria sp. 5

DEMATIACEAE
Bisporomyces sp.

Wy EADEOEYY Y A ANFTW 26 L2750 HDF
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C@io&iﬁﬁﬁﬁ#%@&ﬁi%ﬁ%ti(*ﬁ
Tét&d#aﬂ%1ﬁaﬁﬁbt %ﬁ?ﬁ%%mw
T7+HROBE#YER 6 BICXD U TR ERORSE
ek 3 &, Penicillium 3 LJEE FED FERic, Absidia
glauca |3 F BB, Trichoderma album HSHBICZN
THEEWT Mucor ramannianus, Trichoderma vi-
ride DEBITH—ITHHEL TN Zzzi Ihb OEIZES
DOEEDHETIZTNTIECBLU—FH LRV ESZN
»S Mucor spp., Phoma sp., Papularia sp., Pullularia
pullulans, Cladosporium herbarum, Alternaria sp.
BLED B NMIFEEFICHZ T & bdﬁi%’(%@ IBIDFE
FolEmE & {—87 5. KENDRICK % Pinus sylve-
stris OBBYIBICET 3 RRE OBBIIFF MR ET
WL » TR T2 EBEL TS,

CO2BICRET 2R 2 ERYBEIZTICONTAB L
SHICIBTY I EECERTEDE TRBICERT
O, IBRTEFECES S DLHECESRZ DT
BIonBXrcEBbhs. Uk LEEHNCETS
D2 DHDEUTHZUTUE 5 DIFBRENTZ L »
BYERINCIE AN G BB DS, BHEYBICET 25K
Boofme X ) cT 5%, L,L~F,F,F~H,
HEBICBEZSECSXT U, RBICKIT 2 HEDOE(L

(B2FH) BICHBEE B3%) 2Z@UTHEL
1EOMWESERTH 5. HEHEP DL BB DnnE
BIBABOBRMOBEME CRREE) L BEILTE
BUIZB IS OFEFICOWTIRSH Y SICEET 20
EHs5.

IBDS b LETERSEE (LE) 3LE2L.J8
ELJBIC T 1AL BICEEN S { FEUTTIRH
RSB LOHDFERICDIS {725 L0 5 BilizRL,
TETEHZE (L~F&) 3L.J8X0 3 L BT
ZALEILFEUTCTALNAEE S HEZ L. 0D
2 BIDEWE B AERES)  (saprophytic ability) &L &
Eibohkd. IBL~FREIILEICH AL b ROt
ATEBY2FATE 20550 NIZT CIKEETES S

TEBLE 6. Distribution of Sphaeropsidales
in Ao horizon. (<103)

Plot ‘Species‘ ] F ‘ H
sp. -1 46 0 ' 0! o

5 sp. 2 | 42 0 0 ‘ 0
.4 7 | e | 7 ' 0

sp.5 | 72 144 o o

7 sp. 6 | 24 9 0 0
.7 | 24 0 0 0

DTH55, BEHFEIE»LELBEDLDLOL~F
FNCJE S B Mucor, Papularia, Pestalotia H3i% % d>IC
Z{JHtsh 5. iz Sphaeropsidales X Chic/ET
AE2TRNTEDTEATELY, TOH>bTHHEICL
S>TIRL~FHEDs D EDLNE, TDO—Fle LT

plot5, 7 iZx1) HERBIRT L FLEDL I TH 5.
T~ b ETHEEINIITNTD I =—2EOBRKE
THET2DIAGTELAZLBBRATE LD TEE
2ITI85TOBD, OB 5 b FEIC K 3 HEONER
CLIFALHPTZ I THIEILIKE L OBREREENE
bNBTHAH.

ODEITIIHBEE, HEL L FED B VIZHBIIHIZ
LODAHELNEEDRINTNFED B VIIHEE L,
ZOELLIBTBELOADNPBOEEBDDS D
PF~HEE Uiz, IBDZDL> &@b\fﬁt DXH73
HFITEL § ORI TS, B2 %&’Céﬁﬂ'—bt
SITNBUCIRY ATED S LIRDOHEE % 5 1T I Absi-
dia sp. 1, Mortierella spp. HSHENT, ROMESZTH
13 EZE L L\ Trichoderma viride, Mucor ramar-
nianus, Penicillium spp. DSFBRISNUIZF ~ HEUCE
b“(b‘% &, BXUOEBICHFLSWNE Trichoderma
wrzde MPHELPICHEBXY FEBICERT FRICTET 3
Ll EDLLEEYBEDOF, HEBIERT 2 RRE DAL

X E UTE®RD DB L5 icBbh 3.

LD D BERYBITET 2 RREOEED I KL
DORERICBT 2R REDOEB2H 2 BEED LT
BLVABTHSD. o & b HREREIT & > THHE
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Summary

The distribution of micro-fungi in organic horizon of pine (Pinus densiflora) forests
was examined by soil dilution plate method.

Samples were collected from nine localities (TABLE 1). Organic horizon was divided
into L, Fand H layers.

Numbers of fungus colonies are shown in TABLE 2. Total numbers of fungi are
fewer in fresh litter layer than in more decomposed layers.

Frequency of isolation and maximum number of each fungus are shown in TABLE
3. In general, the greater the frequency of isolation is, the greater the maximum
number of any one fungus is. The most dominant fungi occur constantly in each layer
but less dominant ones occur more frequently in some layer. Its tendency accords with
the patterns of vertical distribution of micro-fungi.

The dominant fungi in Ay horizon are shown in TABLE 4. Except in several cases,
the fungi such as Penicillium, Trichoderma, Mucor ramannianus, Cephalosporium sp. W1
which are most frequently isolated from soil by dilution plate method are dominant.
In this respect the fungus flora of the forest soil seems to be cosmopolitan.

The patterns of vertical distribution of micro-fungi in Ay horizon of pine forest are
summarized in TABLE 5. The fungi which belong to TYPE I are subdivided into two
groups, i.e. TYPE L and TYPE L-F, the former is more dominant in upper part of L
layer, and its vertical distribution is restricted, the latter is dominant in lower part of
L layer and its distribution is wider than the former. The fungi which belong to TYPE
IT are subdivided into three groups, i.e. TYPE F, TYPE F-H, and TYPE H. The fungi
of TYPE F and TYPE H are characteristically most dominant in each layer but ones
of TYPE F-H distribute more widely.

These patterns of vertical distribution in A, horizon seem to indicate some aspects
of fungus succession in the decomposition of litter.



