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1. [ L # &

TROL CESMEYOBRL, TACYEEFNTEEOL T, EWENTBREOCLhsI T
Wb, HEBEMCHE L B0, ThbIEHEEYORE OB, BR LI HOTWHEOM
b, WFI3E4RT (commensalic) 7cBE{R, Ry (symbiotic) 7zBafR, (X CTILF AR (parasitic) 2Bk
CETEIATWS, £ L THFBVENTBEY CHEPYOEFE NN L oicBs, FENCRDZ D
b, EROMRCHEEL T2 RKED, BEYOEENOBITIEL T, FENTSOILDELRCEFE .
Wb ORHZZEdHD L b T3, SO X5 IHEHOR L EWFNTRRE & OBIRILE bo-
THEMTELEMRLEA T 5D, EERNRAEROIMRENRT BREHIcOT, EELRBLELDL.
hBEARDBROELYI, EDX 5 efidy, L CRAREVFELTOIEMBZ L NBETHD L
DARZT, EFT7ATYRIVIZI=y LB, BOEb)OARRELSHEL, BAL S 2 Tiw-
LIHDENLEHR LI, ZORUTS OVWTIIFE 2 RUTRBETLHFETHSD, AR LK.
Fusarium OB} « FECOWTORI, Tok, ZORIHOERIELESHERBBOASE RO
EYPREIIeolkd D THB2, SBERERRI LRAREOEBENHTE - B OV URIAER
CEREEDLY, FEEFEHRIARECS - CEEEEYHREIN, ¥ Fusarium OL5H - AE
TN THEMKREBEENRBELO CHERIC L B L 2 AWk, EBILEDE LDEHIDTUR
FRARFAEBEYRBEERREOFRFEBCERE L2 T2, BEEXSENNEREMEL0 2%
R ZHIERE S LIANENDN, Tk, EROFAIEWLUTEL BILELEFS,

2. B M H

AERRIT 1959 FF 10A~11 ADMI B Z a2t d D THOT, FHRHEH BRERRSHEN O MM (B8,
He—s0BERL) K, 1958 £5 ALABTFREWLT A=Y, #5=YOHARYA T, HRER
TOFRGIZIE Im?, TR ERRDHDOTEY, —EIRBZIIL it Rick ZAHESTHB,

FEHFIEELE L ERRAETLHL DY, WNEOABRT, BOoFbhwsr v eRELEIKCL,
BFARE LT2IOE LS, ROEbhiRiE 2om LR OWTWBEBRRE LA ATHELD, b
UMKA%I(#?i@t%O%EM,ﬁ%@%ﬁmﬁ,%ﬁvv,ﬁ777%52ta:5m5ﬁﬁ&
m ek, 7eiEd 3 2Tt AR BATHREN»DIFIE S5com OEIOLELRIRLL,

O BEXERENREE
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3. ® B F &%

dilution plate ¥4 < DR EVMEHMENTVWBHDOT, SENLZ DHP L Warcur® o soil plate 35
LROAL, HEAMEC oM > HREOHEL 50 L1,

a) dilution plate ¥  #iEE~ b VMO EHES 108, 7 7 A 2D 200 cc DREKCAN, D
leec % 500 cc DIBEKIT 5T, THLIED lec 1tV Mblh DHMRE L, 7H<YK,
HT7=YRBIVERER L 2 Y IM%E 10 AV, 25+1°C i© 72 BERIEEES, HEL, SHLL. B
W IcEs il WaksMaN'® @ acid agar 38 X U8 MarTin® o soil-extract rose bengal streptomycin agar
Ch b '

b) soil plate ¥  soil plate Bk 1 8B b 0.007~0.0158 DLFEA =+ VMOELEE, O
LEBZTINS2, FREEOTWRRWEREMELNL, LTHRSD ELLANDEDDS, #
BT —EREHELT, DWW 2HY SMT2ETHS, FHERME Lk Czarex-Dox yeast-

‘extract agar NE¥ETHDH, FERTIIOED, ORIz WaksMan'® O acid agar B IO
MarTiN® @ soil-extract rose bengal streptomycin agar %[\, 25+1°C & 72 BfEliEEE, £1ME
DEtE, SRR, D, SRTREVT, 2B8WEE TR L 0YTL % colony #ED
YA, Toks, Warcur |3 yeast-extract % 0.5% & LT\54% CHUL 0.05% #ELED
FIEABHBE IR TN YD T, AEBRTIE 0.05% & L,

4. 2 B # B

SR, XNt Fusarium OKEGL F. oxysporum Toi=4%, T D species I—fBic7 # <>,
7 7=y ORELRLY b, BA% S 2 TORVEERHRCS < A bN, MBEORELHEOMCIIE
EEDR L (BiNiSoT N '

soil plate HIC X BREBIIHHICO  WMETH DI, FRICEDLELTETH~Y, #F<Y 0D
BRI, #EE1g b7 biziF 10~300 o F. oxysporum PER LT\ BEHHE & fnDles F. oxysporum
Dighs, F. episphaeria HERERX 3 L7 =Y Kb, F. moniliforme 537 7 =2 RKinb O HRH S h
%= (LA Table 1~5 B/,

7ok, ABICE T L\ data BFEId0hh, Czapex solution & NaCl % 10% jnx 7-EX
Beibs AV, soil plate IR IO TR I A DRERTIL, #7<YReb F. roseum 58I, =
IO Fusarium ORBIMEEE JOTFEEDOREIOHHELELRT L, Table 6 0L 5 Th2,




Table 1.

HARTEORBARRECOWTOHRE (1)

G

Total number of fungi and Fusarium developed on WaksMmaN's
acid agar by the dilution plate method
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dilution plate iz X Hh WaksmMan @ acid agar FRFEBFTLTE L
SREBREE XOFD 5 b D Fusarium

B B 7 ¥ Y v A
Total number of fungi Fusarium
X < by M*3 7t
A SO | wem g | @EERO | @BLE g
Plot % ¥ 5 {E Sl HIBRHEK B3 s Hic ) AR ' 4
‘g;’ ecro‘l cgumbe;' Number per g Per cent Number per g | Species name
Petri glsﬁe of dry soil appearance of dry soil
B ERX %10t 1
Unpla'?ted 8.504+0.86 12.55~15.38 ¥=1.17% 1468~1799 F. oxysporum
soi . :
TA=VRK 0
Red pine 5.80+£0.59 8.56~10.50 58~ — -
soil
h 7=V ] - 0
Larch 10.60+0.74 16.20~18.63 106 — —
soil

* P YM 10 B X B,

Table 2.

Ten Petri dishes were used.

streptomycin agar FIZHEE LT ARERES IO
D35 HD Fusarium

rose bengal streptomycin agar by the dilution plate method

dilution plate gz X » MARrTIN D soil-extract rose bengal

Total number of fungi and Fusarium developed on MARTIN’S soil-extract

i@ ] 7 ¥ Y v A
Total number of fungi Fusarium
° * -
KA SRR | e 1 | REEFO | EGEE g
Plot WR s | BTOBREE | HBEH A | BryvmNR | H &
Aozirc;l J;umbe:: Number per g Per cent Number per g | Species name
Petri gisll)-ne of dry soil appearance of dry soil
EERX X 10t 1
Unplz};lted 5.90+£0.54 8.80~10.58 —59—=1.69% 1487~1788 F. oxysporum
so1 : °
TH=YR 0
Red pine 7.70£0.83 11.29~14.01 77 — -
soil
hF=vK . 0
Larch 8.20+0.86 12.06~14.89 82 — -
soil

* NP YIM 10 W X B,

Ten Petri dishes were used.
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Table 3. soil plate 3z X » Czapek-Dox yeast-extract agar RICHEH LT
SRIRBE RIS XD 5 D Fusarium
Total number of fungi and Fusarium developed on Czarek-Dox yeast-extract
agar by the soil plate method
® ] 7 ¥ VY A
Total number of fungi Fusarium
3 * ~
R SOWBE| gmism 1g | @EECRO | RS g
évigioiumberr Number per g Per cent Number per g | Species name
Petri cisge of dry soil appearance of dry soil
3 S x10° 25 —
=6.18% F. oxysporum
Unplanted 40.40+1.70 ~ 257~597
soil 4.16~9.67 404. 25
T A=IR
Red pine | 31.00+4.17 | 2.88~8.10 —3%5=o.95% 21~77 F. orysporum
soil
A7=YRK
Larch 30.80+2.80 3.01~7.74 3—gs=o.64% 19~50 F. "”ysé”""“’”
soil
* =LY 10 e X B,  Ten Petri dishes were used.
Table 4. soil plate $Eic X » WaksmaN @ acid agar FICRBFLTEX
ARRERE B LD 5 B D Fusarium
Total number of fungi and Fusarium developed on WaksMaN’s
acid agar by the soil plate method
i) ) # 7 ¥ Vv A
Total number of fungi Fusarium
s g e
KA | SAIBE | w1 | EBCRD | MBS 1g
Plot | B g | BEORER | MR W A | brommEKR | @ 4
%;recr(;l or;umbell: Number per g Per cent Number per g | Species name
Petri glslP;e of dry soil appearance of dry soil
BEEKX X 10° 11 F. o
Unplanted |  49.0045.59 - ——4.48% 209~563 - oxysporum
soil 4.66~12.57 245 11
THA=IX 0
Red pine 32.804+3.39 3.05~8.33 Tea — —
soil
HhF=vX
Larch 34.00+6.05 3.00~9.22 1—30-=2.94% 88~271 F. ""ysg"”“m

s0il

* RpYI5 I KB,

Five Petri dishes were used.
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“Table 5. soil plate BiZ X H MARTIN D soil-extract rose bengal streptomycin
agar FICHE LTERRERES L OED 5 bD Fusarium
Total number of fungi and Fusarium developed on MaRrTIN’s soil-extract
rose bengal streptomycin agar by the soil plate method
R ) 7 ¥ Yy 9 A
Total number of fungi Fusarium
3 ~ *1
KR SN | s g | BEEGO | GRS g
Plot — ﬁslziﬁflﬁ i BEK H B3 & ‘% Sl Y BEK E %
Aver, number Number per g Per cent Number per g Specis name
of colony per of dry soil appearance of dry soil
Petri dish y Ppe: y
o l%d x 10° 1 o 1347345 F. oRyporum
‘Unplant 31.25£2.85 —en =4.40% ¥ . .
" ~ 250 F.o0. 110~283 | F. episphaeria
soil 3.05~7.85 Fe. 24~62 2
TH=YRX ' 2 23~65 F. oxyslporum
A A~ L _ 9, . .
Regoﬁme 12.75+1.73 1.18~3.33 102 1.96% ?2' g~g§ F. episphaeria
.e. ~ 1
h =V 1 F. moniliforme
Larch 27.50+3.68 2.56~7.18 %=0.45% 12~32
soil 1

MRy M8KIC X B,
*2  F.o.=F. oxysporum;

Eight Petri dishes were used.
F.e.=F. episphaeria

5. & %

dilution plate Bz Xhuf, ¥@E, ORI ORRERIIELZLE 12 biob 3xX10~9X10° 9, 5%
Wk 2X10'~1X10° P 2uvhbiv T B, FERO dilution plate ERIC X 5#ERTIE, 134F 8X10'~2X
10° OFFECH O, LA L, soil plate #TiE, dilution plate iz { HRTHLbh HEHILIZIE
1/10~1/60 T >, dilution plate BHIEHEREEIC BT 1/10~1/100 OFHE LA LD IR 24
T3 3%, soil plate BTIXI bR DA DIbI Thh, BETE 18 bich OREER &
1x10° &{E$HUE, soil plate ZJLT 12+ YV MICLH S i E 2 v = —DOFITIFIFE 500~1,000 &7
o TDXICEHEDar=—F1KO Y UL E-FHT 52 LIXFECRETH D, Warcup®
XL, soil plate ik % species DF, Febb RIREOEY /B €l dilution plate 2k
bbby, HHEVIRLLATINTHAE WS LaL, BIVeKRE T dilution plate 3k h X
BEEWELHLDIRWEW ) ZLRERLARTNEE S, 3B HA, Warcur® 4 soil plate 3k
DREROBFCHEAINS B & ORTE RV, ‘

DX 5 soil plate O Lo THIFENCRIEN D h, SBEINic Fusarium ) ABEHTH
B, —, FEORMEERL, HEOWThHEEL LTI S bRT 5 F. oxysporum B &
BENT, BT#mER LV,

ETH—IC F. oxysporum (X DHYE, XOBBECIOTLERKES, TH<YE, »7wE
ARt —ICIEENE L O b SRIREIIITF O G, BEIL TV 5 3 OREROBTEFEL T
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Table 6. Mt Siie Fusarivm DRBMEES L OTEEOKE &
Cultural characters and dimensions of fruit body of isolated Fusarium
% % BERIMEE* Cultural character F %= 4 Fruit body
Species .
name Czapex agar | Potato agar |- ll/ggggi-a Macrocénidia %T:;;Zé
HEE | TR, BER 10mm | KR, HE 11mm BARD
" XL
Island &, HHEE 3 ¥ # 4 Ffd]
. ”, REWHIRZIL ??“’5’3"0’ RE |\ e | s, %g
sphaerza 20, X752, o
& B~IK WHE~7 ) —»f8 ziE
8 u
4] BE~IK B~k
P BiF, EE omm | Bif, BERE 90mm F o9 <o LB
,U\_t .U\J: < é'ﬁlﬁ LT‘J‘%%"O
k—_%&g 1~~5 septate, .
- : K{& floccose, . B 3-septate D % DH
F. monili- | p\48 floccose funiculose 7= & ’FEHO 5| Bl
. bd B, ﬁﬁﬂﬂ@’ 1 sept. L
Jorme ° 12~25 X 3~4 i
" 2 77 22~25X 3~A4 |
& B~ 5 THREBOICA 62“2?( 3 7 31~37X3~4p
Blar 40~45%x4p
k41 ®o e ®RE 57 45~51x4
Yy %&1{?, B 90mm gﬂ, B 90mm .

Zo N ° iz
iﬁmﬁ"‘ﬁiﬁ{ & Ktk floccose, rpge | Hiffifig,| 1~3 septate, % Ff
fﬂﬁ%?f“‘%o Wic o\ CIE~% | fIE L | 3-septate D H D 2% | THIY

F. oxy- | HBL | sector JRIC floccose Brich, BErEk | ©hk | Ly, REh
~funiculose 7o % 0B s ,i) 5% * T 5,
sporum BODHAE %, ° R E | 1sept.
. e . Bo 11~22X 3~4 1 =
& H~7 ) — &8 g* L% sa17x | 27 13~21X3~Adp HfE
3~dp | 37 20~35x3~an | OVI2F
= B~z ) —nf g%ﬁ, XLoKFAE
Y BiF, HEfE 0mm | BREF, HEHE 0mm
Bk Bk . EEGAD LI BAD
sk etk
{4 floccose, sector %gg) tigc;;(gge ffg)_ foot-cell 23 5. ° ;g fg
A R EE~MRE & 7x czl)llosg :}2}0: % wli % 3~6 septate, R
27X o VLS
F. roseum b, BREBCTY | vet Re, EE Lo | 3sept. b
b d B, 1 mm RN OFEEH 21~41 X 2~4 B
ZHEHREIN 5, 4w 31~45%3~5p | ER
) % B e B & 57 35~56X3~5p | 8~10k
6 7 45~~56X.3~5 1
| m@e | BRROARORE
* 26+1°C I 10 HSE%2E, Cultured for 10 days at 26+1°C.
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BTERB -, Fh, SHEFER OV T dilution plate 32 CiE, BHLTL % = » = —DOFILATS
FhbThHH L3, Lich>T, UEoERD, HOEFHER, SHESBRL UREKICS HA
ELDLEOLS LR, LL, TOBRNES5WIBREDLOTB2, HEWIMERNLSOT
HHEPRESEOBRATE DI,

soil plate EIC X A RBREBUIIEBICENET, TOFD Fusarium LRI INTch L 5035 57%
Vo LvL, @B INclETSE, 7=y, #7<Y ORBRIIEELE 1g biohizig 10
~300, BREERITIL 100~600 D F. oxysporum HAEFL TR Z LILig5h, BEERXD F. oxysporum D
HEBE SEE BN bRICHSE, soil plate %k, dilution plate ED LI DIZIFE 1/2~1/20 &
Ig2 T 5%, L3O TIRED F. oxysporum OFDH LIC LD LIEL VX2 WeE2bRE, —
7, BEOHEYED, FTO+LERREERCAEHEETIZ LR ELDTLTALVILLELRD
B, 2EEDT A=Y HBEA TV TR, 1EXxbL) ORI FELL 18 LHRE1REVTH
A3, BT LT Bl BBt 27 b o F. oxysporum R/ LTWT, EADORIZDHIC
Fusarium & Lis 0 BHOTABh, 5 5WIREMATEORBICS 2 L &L i/ bis, Liead>T,
BLHEARORD F b h IXE L Fusarium HFELTNT, ERORIMBLTH D0 E Y Fusarium
REE L LTRENBRELDTHRVONS LIV B, EFCRCTHTOREIFE, BERX
VEBEAEMOBYPEORTTCH S LEMIN TV AHY, Fuserium & X BHAREKROIHRD B\
TR IR RWTD, BHE - 2N S50 hoEWHNEE (o XTRBE) © K&HRELDL
W, BRI S TEBORE) Tk, KRETH B Fusarium 2EEXTHIEARDOBOEL IRV AL S
MLTT, FEERIO>THDH LV L5,

+EREY B T RRE B B 184, root-inhabiting fungi & soil-inhabiting fungi
i Bh, F. oxysporum 7o @536 ¥ T35 vascular wilt fungi (XED 5 BT, BRI /N
Eholeh, BIAKREEAS D CIEIAFRBREC I N ICBACHE YV BEREL BT T unspecialized para-
site LFREFDEVHRTWAY, Tromason'® LOFEDOBEC XU, F. oxysporum f. trachei-
philum CREZME L bbb cowpea D 1RHEI, LEOHEOXTEELILBACIMFCELVWRREZ L
BHIKepotok v h, iz Furton® LIRARCHIOR T 2 OFRMARI DS OB L), #
BEBIC X S TRE R T Lddic k & 5, Fusarium 3EE% L IR B ORI bbb 5T,  Rhizo-
«ctonia, Pythium, Colletotvichum, Thielaviopsis, Aspergfllus IV ZTOREEN Lol L HE L
T\ 5B,

Fusarium ORFEMECOWCTIIEEL OBERDH Y, H£RBBTInbhbbEFELEOMENR A LD BRI 5,
%7z, Buxton ¥ XU PerrY? I XIUE, F. oxysporum f. batatas % 5\~ F. solani f. batatas %
pea DFHOMDEL Y CBARBEELIHS, WThirih) ORBEEXREI TR, HEXxHHLYTHER
Licd, BBOBE LD I 2TRFENT S RB L5, 2D L CEOAERE, BoHETH:
CXBRF[OWRL LS DD, IHRLDBLOHRRBETHBH, 27 L IHROEALE T
13, BBORETIL Fusarium (ZHFFEERK, HBWE soil fungi D—> & LCHEFOHEY,
humus OFMCBIML, HRL EVERTO BREREY WERATHELS W HDTIXLVIESS
Mo LT, FiEe Tuomason® HDEEZXBE, F. oxysporum f. tracheiphilum % +EEEmo
Meloidogyne javanica ¥ ¥ H B LTBE, ZOHIEHMEETHS cowpea Thiich OBERY 51T
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Br\v3. f, AUBFICT <2230 TREE LSS, WENOSS F. lini* H8%, dilution
plate ZRIC X AHECHELE 12 b 45,000 BREOHEERL D, 7<OREL2DD L - ORE
ZRWCESTH LW, XD, FRE bREBL, »F<YEACBHCREMALLEE, .58
NTED, ELTHOMRERIEL 25, THEDOF—KEEMN BHC LELbh, HhicliAsbit
Fusarium 33% < DEEEND L5, T BDOBEX Fusarium DRFRMEC I LT, T LAEELEN.
EZHEOTWBIIRBEbitd,

6. & #

1 A#EIL dilution plate ¥k3 X U° Warcup @ soil plate Ziic X 0T, 2F&DT7 A=Yy BIUH
7=y OREELTREARE ) 2 ThinLEL DSBS D Fusarium 122\ TO FBEERTH %,
ST oo Ty, dilution plate &'C'bi:%fﬁjzﬁﬁ, soil plate =Gl 3 @A 2 DT,

2) dilution plate ZKCIX 10g DEER DT, Thi 1x107 5 THLR, LORTLRRED
REIMEEZLIE 12 D7 DIF 8X10°~2X10° TEIZHZEDLRichDle, Fusarium (3£, F.
oxysporum T, EEERX (A% 5 2 TWig\s) Tik 1,500~1,800 BETHO, LHLEDLED 53
DFCRET =Y REBIVTH T =Y R2LIXGH IR ok,

3) soil plate IRic X 5+ 12 S h ORREMBEL dilution plate EDOLhIZ bRTIFFHIRT
Qlahoted, ZOEREDEFELLDNLTHE, 7HYBIVCH» =Y ORBECIILE 157D
10~300, EEEERXIZIL 100~600 D Fusarium HNEFELTHBHHE L Ok,

4) F. oxysporum DIIHC, 5= DEEND F. moniliforme X% F. roseum, EHER I O
7A=Y DBREND F. episphaeria MRS EEINT,

X ik
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BEHS LURBROHA
Explanation of plate and figures
Plate 1: potato agar C 10 HEBEE LE-EE 5
Colony grown on potato agar for 10 days
A : F. episphaeria B: F. moniliforme
C: F. oxysporum D: F. roseum
Plate 2:
Fig. 1: F. episphaeria
a: EERE BT ARKES4RFOMEK Macroconidia on culture media

b: EBE#aF Chlamydospores
c: KEAHERTF Macroconidia

Fig. 2: F. moniliforme

R R B A/ NRASERTF DMK Microconidia on culture media
/NS> H R D434 FH§  Conidiophores for microconidia
RIEs4HF Macroconidia

/WNESHFEF  Microconidia

Fig. 3: F. oxysporum

a0 U

BERE Rk 5/ ERTF O Microconidia on culture media
BERE PR BT 5 ARRMS AT DK Macroconidia on culture media
/NRI >4 RaF  Microconidia :
EEfF Chlamydospores

KISHHaF Macroconidia

Fig. 4: F. roseum

a: [EEF Chlamydospores
b: KESHRF Macroconidia

o A 60 T oW
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Studies on Fungous Flora in the Rhizosphere of Forest Tree Seedlings (1)
Isolation of Fusarium from rhizosphere of Japanese red pine

and Japanese larch seedlings

Takakiyo TERASHITA

(Résumé)

In the present paper the writer will discuss the results of experiments carried out at
Meguro, Tokyo, Japan, in the autumn of 1959, on the isolation of Fusarium in the rhizosphere
of healthy seedlings of 2-year-old Japanese red pine (Pinus densiflora) and Japanese larch.
(Larix leptolepis) by the dilution plate method and Warcur’s soil plate method, comparing.
with that of unplanted soil.

To perform the isolation of fungi by the dilution plate method, at first 10g of soil.
sample was taken and diluted with water in 1:10,000; as culture media WaksmaN’s acid
agar and MARTIN’s soil-extract rose bengal streptomycin agar were used.

In the soil plate method, these média were also used besides Czapek-Dox yeast-extract.
agar.

By means of the dilution plate method, F. oxysporum was isolated about 1,500~1,800 per-
g of oven-dry soil in non-planted soil. No Fusarium was detected, however, from soil samples
of both the rhizosphere of Japanese red pine and Japanese larch in the dilution degree of
1:10,000.

In the soil plate method, however, about 100~600 of F. oxysporum per g of dry soil were-
found in non-planted soil and about 10~300 in soil of both rhizospheres. But the total
number of fungi isolated perg of dry soil was much less than that of the dilution plate-
method.

Most strains of Fusarium isolated were identified as F. oxysporum. F. episphaeria from.
non-planted and red pine soil, F. wmoniliforme and F. roseuM from larch soil were also.
detected as subordinate Fusarium.

Laboratory of Forest Protection
Kansai Branch of Govt. Forest Expt. Sta.
Fushimi, Kyoto, Japan.
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