4 L 849 (Soil Microorganisms) No. 47, pp. 51~58 (1996) 51

;] X BHAE AR OBIEEAFIB L= 77 7 ARE DI
_“ %348 | BN HERESHICE T AREYEMD
HEREYE~OEE L 5 AV EERICHT 2DRNEREORT

S - N - KSR - FEXE - BRFE
O KRZRZE
T 753 (WORILOMmERE 1677-1
PR T
T 751 (OB TR —0 EFEHT 2-1
7<% 7 —teHt
T 739-04 JLBREEESAREITER 1-11-13

Control of Fusarium Disease Using Antagonistic Actinomycetes
[II. Effect of a Microbial Inoculum (Material A)
on Microbial Flora under Some Soil Environmental Conditions
and Development of Effective Method of Application to Radish Yellows

Shigeki Takaki', Akira Kitamura?, Takuya Marumoto’, Daisaku Ishida® and Shuhei Tanaka’

YFaculty of Agriculture, Yamaguchi University, Yoshida 1677-1, Yamaguchi, 753 Japan
2Faculty of Technology, Toa University, Ichinomiyagakuen-cho 2-1,
Shimonoseki, Yamaguchi, 751 Japan
3 Fumakilla Ltd., Umehara 1-11-13, Ohno, Hivoshima, 739-04 Japan

We developed a microbial inoculum (Material A) which contains 5 Actinomycetes
isolates antagonistic against Fusarium oxysporum with an organic career. The career
material was able to promote the activity of Actinomycetes in soil (Soil Microorgan-
isms 38 : 41-48, 1992). In the present paper, the effects of the inoculum (Material A) on
the soil microbial flora were investigated in relation to soil environmental conditions
such aspH (pH 5.3, 7.0, and 7.8), moisture level (MWHC 20 - 80 %), and temperature
(20, 30, and 40°C). The application of the inoculum resulted in a high population density
of Actinomycetes in soil irrespective of environmental factors, unless the soil moisture
level was very low (20 % MWHC). An effective method of application was also
examined for controlling radish yellows caused by Fusarium oxysporum f. sp. raphani.
When radish plants were grown in soil infested with the pathogen, amendment of soil
with the inoculum (Material A) decreased the disease severity. Especially, when the
inoculum was applied to sterilized soil one week before the introduction of the
pathogen and one or two weeks before the seeding of radish plants, the disease was
almost completely suppressed. Continuous application of the inoculum (Matrial A) as
well as that of crab shell seemed to promote the suppressive effect against the disease.
The present results suggest that the microbial inoculum (Material A) suppressed radish
yellows under various soil conditions and its effectiveness may be enhanced by the
improvement of the method of application to soil.

Key Words : Fusarium oxysporum, Antagonistic Actinomycetes, Soil microbial flora
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BN BT, Fusarium oxysporum \ZHEHT

BERE T ARE SR, TEBFORBREEEY
BRI E D 258 L ilAaGbe T LB kA
T3k, ¥4 aVEHERET 2HHERERSE
2T LREESHIZL, ZOED S HAEEYN
TEHMAEYRICEERE 2, HABTBREOE
EREEHREEL, A Lo HETCEE
TEHRMBEHEOBEHLVED 5 Z L RBE S iz,
ZZT, ThODHIRE b L HENBENEM A
(Material A) 2FE | CENFARETToEZ
2%, KEMOBSESER I NIZ?, LarL, Ei
EOMA I & » HBREOMH = HaH 2545,
BOREPMEMEOE N B X U EIPRR
S ¥ HERIEEADEWIC L - T, AR
HOTEADEERXHEHORENLELS h, B
BT & 3 HEREMHRIRIE B TRLEETDH
32 EBERRRSNTWBY, LaL, £FiE-
D LARVARE L, BRIFHREELDD
DEEBLIZ DT ORI ORMD D 5,

B A CEEh 2 EBRE O EEE X5
# T PMHETE L, BERUT VA VET
BELZ s, HEpH & > TEM A DZIE
PERINE ZesEeand, £/, F4av
EEFIERCERTIRETH 2P, RiRE
T CHEFEH T ORBITBIRE S LI ER LG
BLEZHESILBREE RS, S5, KB
IR TEM A 2T 254, BHRIOEHE
DEERHBHAOE LERR W X > THRBELR
BZEvEZOSND, i, BM A ZEEORHA
ETIRIERD F oxysporum DEEWIZELAL
FERPRIZERVDT?, REREEOELLEA
WHEIZBW TS A 3 VERRORELTFT 2
ZrRRELEZ SN D, I EIHEYE
AR E EHE LHH L TRET L T 523,
D& D RBEHROBED S OBRETBEM A
CELTOLETHS I,

KFgETIE, choORIEREEL, B2t
HWEET CEM A AN HEMEMHEICEZ S
28 L iz F. oxysporum DA DWW THE
TRLEDIW, B ADSREROZEL IV
BRI R MR DL TERN R 21T o7

*199542 9 A 5 H®ZH

RBHE

1. BA3TBBEEHICEII2EMADLER
ARSI RIT TR
1) 1% pH DRZE

BEFEICHIz>TH A avEERZIT> T
3 IORMARE > AREHOEIF< L pH;
5.3, %% ;0.48 %, ERHERE . 7.0%, LIF
toatEETE) RHRALE L L, 138 pH OE
WHEH A %O T BHEMHC IR T RE
PHEL,

pH M 138 (pH5.3) BE UREEAI VYV A
TpHZ7.0 L 78 RFAE L LEREZZNLETH
100ml B=HT7 T A 2102 20 g FHELL, K3 FHRA
#kE (MWHC) @ 40 %ic i L7z, &L
M A%05gWwmL, 25°Ct1, 2, 3, 4,
SRR L 2%, TEPOME, BiRE, SRR
EHB LU F oxysporum $» ZEFFFARE THIZE L
Es
2) HBKHDEE

pHkFARD DA T BIAIUBTHBEL S
4 a v ZERFE (Fusarium oxysporum f. sp. ra-
phani) D7 A<EEER 2% (w/w) BEERE, 25
CT2HERREL, et L, 2O L
Bt oatiEs 1 : 50K (FHL) TRE
L, 2020g # 100ml BA=F7 7 A 2 TR L
Voo TORETICEM A % 0.5 g BN, K%
R RREKED 20 %, 40%, 60 %, 80 %D 4
EBRC AT U o RS R 0 13813 26°C T 238
RIREE LT, SARSRKIE, EMATHX X
T, G AREET) OENHEX L U TERM
XE2 Tz,

BBIA 3, 7, 14 HRC EETOME, K
B, RREBIUF. oxysporum B e HF AR
THIE L7z, BEEFEKIKEEL Lz,

3) HEREORE

WELTHHAKHFLE pH; 6.8, EC;0.13
mS/cm) 2ERA L. ZDBE, BRI HMEY
OFEETEBRF/NELTEDIIE, FEDT
Wtz & 5 AL FEo KM EBOREREZ T E
AR = U TRk IO A TEE 1% (w/
w) FMBINZ, KD 2HRABKED 20 %ICFHE
U7 25°C T 24 BEERTISE L, Zheftidt®
ElTze ZOXED20g 2 100mMIE=AT 7 A
JERL, ChicE#M A% 0.5gHmMMESLT



YRR OMREEZFA L 79 ¥ AREOMIRII 53

#%, 25°C, 30°C B L V' 40°C TZhZh 3 BERE
Lize 0%, £1BHOME, BHFHE, RRE
B LU F. oxysporum Bz Rk & AR ICHTER
HECHE L, &8, BBEEXK2RETT %,
4) B A BHENHE

KBF+ (pH ; 6.8, EC; 0.13mS/cm) Dk
WMHEBELEYO0gIcBEMAZ2Lg (21
B xX2), 0.5g (F#¥sE: X1) 8LU0.1g
(1/5 & : X1/5) &L, 25°C T4:8MEEEL
#, TEPOME, KRE AKREBIUFE
oxysporum B EFEFFRETHE Lz, 28, &€
3k, 1E20g 1 LTEM A0.5g AW THE
LT&E7DT, ZRBICBWTY 0.5gHMEE
HR L L7,

2. B A ORERE & RBEIFEIZIR OB
1) BEMAEBELECICHEERRE LHBRIE
10):51E3

MO AFLEBOSERERE L LKL
(2.67X10°C.F.U./g dry soil) 25 1 1B LV
5:2 (¥ OlkETEhZThESL, V7
FERy b (a/5,000) 55D, ThSEMA%
20g BL U100 g WML 72, B4 A 5N 1:BR%
4 ay (R MREAD) 2Ry bHD
12 BiiBRE L 72, fBHE 2 BRI Ry b b7z D 3k
PELCHEESIE, BL-EDEEEE4ER
BITK S B> THRIFHEEITo /oo EBRIIZK 3
K18, sHotEvHkE R E Uiz, BEFIZE=—1
NI ANTITo 72,

B, KR, FIRE B X UBHERMIATERD &
RUHETHEL, EHL,

2) ' F4 2 EEEEM A ERREORBE
RO AREFLEORFE L (#Rt) LFELER
Wiz, BIFEHTA2RLOBEERREL S
stUFEL 1 OE (B L L, B A O
ErPRy YD 20gtl, KORBRXEZHREL
72o TR, HEEEE A o U EEEERC
Fo7zK(No., 2, 3, 4), fw-LEEME 1EMERI
WfE®iT-72K (No. 5, 6, 7, 8, 9) B&
U 1 BB IR L 2EEL X (No, 10) %
BRI, £, HWLOBEE S A a2 U BEERR
WiTo 72K, 6 A 220 1:EMENCHEE S
3K (No, 3) LERfICHEAT2X (No. 4)
%, WlEEg S {3 v 2BELLRICE, &
A R EE 1 EMTCHEA L 72X (No.
6), FHIEELRERICHEA LK (No. 7), %

A VBB LRBICHERALZK (No. 8) BLT
BT EE L 51 o VRO (F L 1:8R%R)
WHEFAL7-K (No, 9) 2877z (Table 2), W»
ThHEXIREE Lz,

BB, F4arOREERFERAEIXL) LEU
HETIT o7

3) EMAZERAOHR
AEFLEORE L LFELES5 | 1 OHETES
L7z y FARISBICEM A 2HER%, S1a20%
BEL E 1), 52 ELIEREM A UM 1:8M
BlzEhzhy 4 a3V 2HBEL, SRXELT,
7HY 7 AFIIERIR 2RO Z LRESI T
3399 = F TR EEM A LRIRCHEIML72E
BREZRT, BB, EMABLIUY =4 F D
FRIEE Y b (a/5,000) b7z 20g &L, &KX 3
RETREEE T o720 El2, A4 OFKEEFH
EHEIR L) LRAUAETT>7

HRELUEE

1. BA21EBEEGICEIT2EMAOLE
WEYHRICRIZTEE
1) pHOEE
WO pH TizBWT b, M A BRI
ko CTHIE L IS EBENE o (Fig. 1), B

pH5.3 pH7.0 pH7.8

s
°

Bacteria

satd

Yu"na

s “.{}"

Actinomycetes

® e N w N @ ©

1he]id
il

[/
s

Log(Number of microorganisms/g dry soil)

2 2
10 o0 5 10 0 5 10

F. oxysporum

A,
] A\M‘.\;\a«i 3 ﬂb’:&

Weeks after treatment
Changes in the number of microorganisms

under different pH conditions of soils
M : No treatment, A : Material A

)
®
-



54 B - bt - dUA - B -

HBERE 2 & 2 RIIEM A BSREHIBERE O
HERHESHLTE ARV, UL, HRIMETBERE
R BRI L D OBk S N BERE PR O IRREE
2T, BEMSIC X ATREERE LR RicED
SHFRToTe 2 25, BIHETBREO VTR
DOE D N 8 HR I pH RS CERFN
mRahiz,

— 4, F. oxysporum O EEIXEM AT 2
~ 3EMBICEX TRICET L7228, 8:EH
BREXETEL 1o (Fig.1),

Kkt o™i, T38RO F. oxysporum DEE XL
2 pH OFERZ IRV, o HEREDOE
FBEZFHEWEL TS, £/, LHSYE, F.
oxysporum 1313 pH OFERZITIC L VWAL, F
AR L 2B TIERYORE R Z,
BENELULETT S EmEL TS, KFEBRO
RS Y, F ooxysporum & EIHETIRE XL
BpH OFERFLALZ TRV L, BLUH
TSGR EBIEE L 5 5 J LRSI L
o

IENZ S 4 o vEERINEETH =1
BB W, pH 2B L725E, PEEESHEE
Uiz EREL T3, BM A BERCBYETET
EREFIEL S 20 E I 01, FEBROBERIZT
DOIRLTUDHTE R, L2L, pH5.3D
TEBEBOTHHEREENEE oI en b,
G A B TBIIBWTOREFRIET 2]

EtEDSH B LEZ SN D,
2) TBEKRHOEE

REME R % Fig. 2 IR Uiz, MIEEE IR, Wi
NOTEASRIZBWT H, B A BHRMX
NEH AGFNROAFTEL, —7, RREFER
B A FINX CESRIMK T L b IcmEAETHE
L, ZPRholz,

MOSEBE I, &5 20 R TR, &, EM A
WINMKDOF TE» o720, 14 HREBARXETIF &
AEEDR 0T, £z, BHRHEBEIL, K540
ULLEDBRRED S b, FCEM AWK THM
14 A% % TEOWKETHER L,

F. oxysporum HE X, KO SEOENIETIE
B AFMNS A% CAMET T 2ERIIH
D, KSEED 60 %A LD AT TR D KA
MN14 BHEE THRF S hABERCD> T2 — 7, K
SEE 40 YU TOHETE, ERMR L Y &M
ARIMKRDF T F. oxysporum DHEMN L D &L
B MERIEH 5T,

. i . i . i » o
| Ekﬁ;jzkﬁij::jz:z
R i o e o

||

F. oxysporum
1
o

w s s W We 3 W W
Days afier weatment

Fig.2 Changes in the number of microorganisms
in soils with different moisture levels
(MWHC)

M : No treatment, A : Material A

25C 30 40C
= = = M|
£ 6 ] 5
8
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g 3 1 I
5 3 bl A
3>‘ > 6 6
§ s 5 / ) ]
g ° i
‘g 6 6 6
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€
2 o 0 0
g 6 s
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H /gi._ /\/
& 24— 3 /0\/ 2
>
3 o ° ° \
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‘Weeks after treatment
Fig.3 Changes in the number of microorganisms

in soils incubated at different temperatures
M : No treatment, A : Material A

TSR E T4 o EERREOBERIZ OV
Tid, THETIZE L ODWEPTORL TS,
AR ERIIE STy, L L, AR
BWT, KSEEOEVWLEE (260%) Tk F
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Bacteria Actinomycetes Fungi F. oxysporum
9 8 6 6
g
‘5‘ 8 6 4 4
g
g 7 4 2 2
s
i
£
=
3 s 2 ° 0
o 5 10 o0 5 i0 0 5 10 0 5 10
Weeks after weatment

Fig.4 Effect of application amount of Material A
on changes in the number of soil micro-
organisms

M : No treatment (0), [J : Material A (X1),

@ : Material A (X2), O : Material A (X1/5)

oxysporum DEEIZEM ARINOFEEZZ IR
Molz, TD& I BIBEET TR, B A O
BRToBEHINEOWEELD D LEES N,
3) HEREORE

AEBREREE Fig. 3 iR LTz, B A X & #E
WHIROmAICBWT, 25°CK E 30°C KTl
BEVOEEDOEHICKE REZ R P ol L
L, 40°C RTIRREEE ZOBREX LD b
RDEWETHRE L, F. oxysporum DEEIFEL L
BT U T 1EMBUREIREBFYEL Tk 5 7,
—7, ME L BURE OBE I, B A K &5
WINXOE AT, WTINDBEXBWTHETIE
MZREEDLoTZ,

Table 1

55

4) B AFTMENEE

HIEEE TS A ORINECBEREZ SHERBL
T b, BUSHEE X EM A ORIMEOHRIZE B
BoTEm Kol AEHPIEBWT, AR F
oxysporum B CHERRIZE kholze LU,
AR BWTEM A ZHIRL D BEE (215
) WLz & 2%, F oxysporum DFEEE ZbEHE
SHEMBIRERMX LEBELT1I /I0KET
{EFL7 (Fig.4)o

G A SBEFEINCE 3 F. oxysporum HE DK
TREL CREMEE BRI TEZZ L
BRTERWY, EM AW F. oxysporum DIEFERE
BN EER5 272 L3S L TH B,

2. BM A OBEOKRE

1) HEFE & RBIHIShE

B A20gmMRE (pH; 7.0) EHRMR T
X, BEOBEEENSWIEERFENE Y,
BEERAME T Lize L L, B4 A 100 g BIIK
(pH ; 7.0) TRFELoEERER R < 100 %
DYk S/ (Table 1),
CDHERZFigl R LIEERLEDEEE
T3, B ADFERAK LD 2EROREHUK
BHREENIEZLLEZD, BBEHOBARIFENC
X 5T F. oxysporum OIEBHIEI & iz Z &b
a3,
REBRCTRELREMADOKRY b B VI
#100g ik, 10aH720 5 t iYL, BHHEST
DA E L TREBD THW, Lo T, Z0
B2 203 sEHTCOMARL T35 2 L 3RET
bV, EFANTROY, HBAESSVLIZERF
HRBEE I L 3HO»TH S, BBTBL

Effect of application of Material A on the control of radish yellows (1990 9.18~10.17)

4 weeks after seeding

Treatment?

Infection (%)

Disease index Suppression (%)

Sterilized soil : Infested soil=5: 1

No treatment 44 .4

Material A 20g 11.1

Material A 100g 0.0
Sterilized soil : Infested soil=5 : 2

No treatment 100.0

Material A 20g 33.3

Material A 100g 0.0

18.5+ 6.47 —
7.5+12.8 59.5
0.0£ 0.0 100.0
63.0+17.0 —
14.8+17.0 76.5
0.0 0.0 100.0

1) : Material A was applied to soil in a/5,000Wagner pot

2) :SD
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TEH A ZRECERT %13, BEICERH

CHAT 22 EOTRBLECES I,

2) ¥4 aVBE, RRRAERE, B A KBROR
HA & FERZIR DBIF

ELEEOR & 51 u VBB OBFRICD
WTH5E GRBX No.2, 5, 10), F4a>vD
FIEEERIE, BE L ERF IR 2 ERE L No. 2
T 33.3 %, ¥&FE BB - 28R L 7z No. 5
TTT.8%L%Y, EE 1 HEBRCHELEEEL,
Nol) TlEL < REN R S hi» o7z (Table
2)e ¥4 aVEED 1BEMNCKEL2EEL
No.5 Tk b BIREREN " » o7z TOEHBEEL
TARBX CREZEFHLZERALTWE0T, &HE
OEFET F. oxysporum OIEEDRFHL o Tl
AEEMEMEZ 5N 5,

Wiz, EH A OFERRIE L 2 ORhROBEGRE S
£ a g IR 2 L BB (No.2,
3, 4) TH# U, B 1EMRICEM A 2
L7 No.3 2B 2 FmEERIE 11.1 %, FRE
123.7+5.2 Thole, £z, BELHFICEM A
2HAL No. 4 B 2HEBHERIX11.1 %, 7

BEIX 11.1+15.7 Thotz, INHDFER® S,
WM OEEX T HREX (No.2) LHEEL T
FEHNEIZ R R D Sz (Table 2), BB
No.37T80.0%, No.4 T40.0% &% b, HEE
EREINCEM A 2T 2 LHROFEV I &
Snolz,

&4 a viEREETcR L 2R L - ERX (No.
5, 6, 7, 8, 9) ®3b, BE1EMMCE
A %K L7 No. 6 &% 2 BERNICEM A
2 L7z No. 9 TREL EBASNE» o Tz,
% 7z, FRHIERE L EM A IR BED 1B
BRIZT - 72 No. 7 T3 FRHEEIT 33.3 %, A
EEix 22.2+18.1, BARxfIZ 57.1 THoTzo T
L, B A RIEERICEHRINL 72 No. 8 TIRFR
BEEIE 66.0 %, FEIHFEEIE 37.0+10.5, BABRAMHIE
28.6% &7, ELMFIEIEMEP Tz (Table
2)o NS DIEEIL, B AR S F. oxyspor-
wm HIEISIROFR £ ¢ 1B EOHARE %
BETHBILERLTVRS,

P EDERE»S, FEIBETE, LTI
EELI-BEYPELSEL R, REWEEH%:

Table 2 Effect of method of application Material A on the control of radish yellows (May

6~Junel7,1994)

5 Treatment” 4weeks after seeding
0.
Oweek lweek 2weeks Infection (%) Disease index  Suppression (%)?
1 Seeding 0.0 0.0+ 0.0%
o
2 i Infested sofl 33.3 18.5+18.9 -
Seeding
3 +Material A | rfested soil 11.1 3.7+ 5.2 80.0
B Seeding
+Infested soil
4 Seeding 11.1 11.1+15.7 40.0
+Material A
5 +Infested soil Seeding 77.8 51.94+18.9 -
6 +Material A +Infested soil Seeding 0.0 0.0+ 00 100 0 B
+Material A
; -
7 Yinfosted isoil Seeding 33.3 zazlsl 57_} ________
8 Chofestedsoll T oaatedal & 66.7 37.0£10.5 28.6
________________ Seeding
9 +Infested soil +Material A Seeding 0.0 0.0£ 0.0 100.0
10 Seeding +Infested soil 0.0 0.0 0.0 100.0

1) : Autoclaved soil was used in all the cases.

2) : Data of No. 3 and 4 were calculated by using No. 2 as the control.
Data of No. 6~10 were calculated by using No. 5 as the control.

3) : Application of Material A or infested soil.
4) : SD
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Table 3 Effect of continuous application of Material A and crab shell on the control of radish yellows

4weeks after seeding

Treatment

Infection (%) Disease index Suppression (%)

1st. (1993 2.3~3.3) :
66.7+15.17 —

No treatment 95.0

Material A 75.0 50.0£19.9 25.0

crab shell 85.0 58.3+15.6 8.4
ond. (1993 3.16~4.13)

No treatment 100.0 70.0£18.3 —

Material A 50.0 18.3+ 9.1 73.9

crab shell 60.0 33.3+£25.7 52.4
3rd. (1993 4.22~5.20)

No treatment 40.0 33.31+22.8 —

Material A 30.0 15.0+13.7 55.0

crab shell 6.3 4.2+14.9 87.4
1) :SD

RET I EBEEINDS, L1, No.7® No.8 T
DIERMWTT & 512, BELVT TRREEOE
PEZFTRIBETH-TH, B A 2 EEN
A, —EOHEEBWTY 1 2 2BETIIE,
EERORELEBT 2 2 EXARBTHLEEZ
5N3, BHERIIBWT, WolctALENEES
o181, TE BRI RIICEM A 2 AT 3
ZritkY, EOPENBREEERESE TR
FREOBAKEZ, REEEEDEERIZ»S
kh&of,%ﬁf%ﬁ@ﬂiﬁ%ﬁ%iéb@
LEZoNB,

3) B AEROBR
BHMARLY=FIRT, bl 1EHELD
2, 3TEFHOLTHRMBEL, Wit EROD
ShRMFRD 5z (Table 3),

BIL5%, hoX S8R L > (HRIEERE
BEEY, FEERHCF v XYERFCT 28413

&, e rfEEIc LY F oxysporum 8
EERFL, F{aVERROFKELNHT D
DEEZ BN B IRGEED 20 WA T OEAKS
HXERE L TRTORBRKICB W TEM A RN
& D R OBREEE R WK THER S h,
SRINEBNRBAD 5l B A REBOES
CBWTHEIENEFBTEL L, BIUKAS
BEOIRIZEDZIBIEVEIRE2ES Z L bR
ThHBZEPHHLMER DT,

E B
1) iz QHEBET T, BIEEE2&0HE
YrER A OREFDS, LEBMAEYH BT T EEE
FEL 72,
pH5.3, 7.0, 7.8 D TFhO LBEERETIZB W
Th, GH ARV IREEE IR RS

BYyEE- I LERELTWB, KFFEICB Y nazee, TEASERERICEL (20%
T, B ARA=FS LEBROERERL 228, MWHC) %2R HREEH A FORPIBIRE X
2 1EH £ CORIFIMEIRIEA=AZ7 LD b L @I EESLEST 52k, 40°COEELEETT

ZEhoT, T, A=A TBLEREET
SR OWETERE B T, TIRMIC F. oxysporum
WEERRIZTOIN L, B A BEIBRE%
DHDEFATHYSDT, BEEMIZ F. oxysporum
WCEERRIZT D EEZ bND,

¥4 arEBROREDEE X, TEBFOF
oxysporum OBEBEWX LI > TRELIRBREDELINT
VWBY, L L, ARBRI AW B A EE O
EETIX F. oxysporum BEEPZHBRZETEES
T rdnbol, B A REEERERE TR

G A RBERELELTEBIZBWT, F. oxysporum
OEEFZELETT 2, KHREEEIEES
ZURWI LBERENT, i, BN A OKER

ENZH0ZELEPOBREBEENE 25 L

LEHO IR 572,

2) M A DHRRERLSY A a2y EEROTT 5
HIZHRDOBEHRIZ D WTHRE LTz, BH A DR
MW IE LREMEEIRIIE kol £, L
B F. oxysporum DEREZ T2 Eb 1
SEEEE CIEMARHRET 2 EARETT 5
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BULGIZESESNSE I L, Ho5HUHITIEN
ErT-oBARTEBIED»ICEM A 2HA
3% k& F. oxysporum DG % BIE & ¥ AFDORA
BRI TH B Z LSO ER ST,

VBEMALI=ATREDIGERICLY YA
SYEEFIAT BHGIZIRITES ol BN
TOMBERERIC I VRRCEE o720, EM A
R 1EEPSEBIIEVREZRL, PRED
2EHETRA=FZ LD BTV,

4) LEOBERD» S, BM A RS 1 2 VEHRKC
oL T H R T ERET GRS EFTE 3
Zr, BIUKAEOTRIZE> TX Y BVEIRE
BESNBAREEDDH 5 T LR E NI,
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