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Control of Fusarium disease using antagonistic Actinomycetes
IV. Effect of a microbial inoculum (Material 4) on the control of Fusarium
diseases in pot and field experiments
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Daisaku Ishida® and Shuhei Tanaka!
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Ichinomiyagakuen-cho 2-1, Shimonoseki, Yamaguchi, 751 Japan
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Effect of a microbial inoculum (Material A) which contains 5 strains of antagonistic
Actinomycetes against Fusarium oxysporum with an organic carrier on the control of
Fusarium diseases was investigated in pot, frame plot and field experiments. Material
A suppressed radish yellows in pot and frame experiments using infected field soils and
affected the population density of F. oxysporum in radish roots and rhizosphere soils.
In the field experiments, radish yellows and Fusarium wilt of strawberry were also
suppressed by the application of Material A. The suppressive effect of Material A on
Fusarium diseases was more pronounced in stripe application than in broadcasting
application. Co-application with chlorpicrine was the most effective way of using
Material A for tfe control of Fusarium diseases. The control effect of Material A on
Fusarium diseases was influenced by the application of a large amount of other organic
materials, such as bark compost, cow compost or pig compost. In many cases, Material
A was effective in the control of Fusarium diseases such as radish yellows and
Fusarium wilt of strawberry. Control of the diseases using this material may be
successful when it is combined with the application of other chemicals.

Key Word : Fusarium oxysporum, Field experirﬁents, Radish yellows, Fusarium wilt of strawberry,
Biological control
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TEOBERBRPRELFES2L 20 o FEHRN
WEEERTI DI, HREBRE2EDLLITEY
TREQEYNBRE RT3 Z L 3D CEE
RERETH B, BIWEDEFA L LERED
iR OMENL, ¥ v —V ERAWEENT T IVEAER
PRy FEBRSHENRES NI £HTOFHRICE
WTEIILTHWTd, FBRIREDHRELTWD
FHEE THID LU 72 flixd e ny, BB BWT
ZhoOEBFEEINZVWERAOVEDELT,
WU 7z EHIE 02 O HBERE O CES, 1
BLcl wItnEzon3,

LB CEAESEE, BT 500 iz LER
THEAEOMEC AR 2ERY LlsEbEE
FEMEHVR I EBNETHS, 22T, &
HSITBINU 1z 5 BROBIUBIRE LB VR R
b EHAS D L RETIEBEEN (B A) %
FHELL 7229, RO TR ERORSE TR 2 FE
TR 27 DO TBREEM B X VAT RO
2T, EHMESR CHATRELYEMThI L%
&L T,

AT, BRI IERENREL TWAEM
EEEHWERY b, BB X UERBRETY,
B ORBIFIZIR 2 TEFE L T2

RBRFE

HERl . HAMRBRIEAFERLZRY FELUR

HHBESSEIC R 2T, F 4 a B EREST
BERVPFEEL T AHEMTIEEFRL, Ky b
BIURBBRTOEMADERER2HEL 12,
1) R pRBR GBR1-1)

54 aVERRPEHL T3 EILREERNA
HROEMEE (Bi2<t, pH: 6.4, BHERER
F:14.0%, £8F:0.27%; F. oxysporum &
B :3.80%10° CFU g '#z1) 2t LB L, ¥
4 avQ 2B EERTo 1,

HERLES 25,000 7V 72 VRy NcED,
B ANg 2LBeRRBE LR, F4av

(L TRBAD) 2Ry b 12RBREL
Joo R 2BRIC IHERL e &, BE
LBBRICEER > THRRPAEET 7. B AL
H, BEAEEE 2 EEAKKITo T,

FRIIE =M\ ARNKEBWIT—K 3 RET

170, FRRE, BREB X UHRMEZATERY LR
RIZEH U,
2) BelBe (BBR1-2)

X DBRMBEBIECEETEM A DSIREHE
I B, W1l mXEl mXEX2mpa >~
79— MRRER Uiz, BB EBW-0b,
RESARTELED, FRABRETo .

SEREIENER B I UVEMHAREBX G00g
m2)D2RE L, BA%IEHL, EREDH
4 ay (B TREKD) 21 54D
4%, EF36RIBREL 2, $BFE2, 4, 6, 8HE
Z—REHD LER, 59U, REEUHT
LTRFEAE L2, RRERRAES LORKE
ZRELUTEHL.,

HRAE 8BRS 3~5 cm O LB X RE
EOMEYHE 2 HRERETHE L 2o 1BIRR
DERFEL T wIERE gL RIREE (0~ 3
mm) i253 0 CEHEEOEE 21T - 1z, IRERE DM
I, BE PO TEE L, RE(1
~2 mm) RPRELIAXTHEIRY, BEAP
TERLUCHERE]l ¢4V 0EEEL2HEL
Jzo JEIRE, BElB X CREHIZDOWT, ELE
ROBHEE2ELICUTORTER TR OEHLL
PR TCER LI,

Btk =1og,, (B AN KB4/ HALE X EH)

HER 2. 71 2 ERREERS THORMER
1) \REE E5k2-1)
FLEEERARN DY 4 a0 v EERFBEES
PHEALT, 198647 H~10 BicEH A O
R ERE L. BBRIZEMLEKX (No treat.
X), EMABRMERAX MAK), Zarezy
VIZEBHEER (CPR) 8LV 7o) il
EREMARBHELLEK (CP+MAKX) 2%E
L, X 8.4m?(1.2mX 7 m, ¥4 a3 35
B, SRIETIT o7, HIBREREE LT~ S —
NVEDBR, VVE (P05, #V K.0) 2%h
Fh 120 kg, 200 kg, 120 kg fER L7-D 5, HAL
HRIIARDENVF THE LTz, MA KITHEE
#%, 1 m24D 100g DEH A 2REE (2%) 12
Ho T, E10cm, BE5~10cm ZEAL-D5
BLL, RBENVFTHEL.CPRIZZ oL
F2 U ERESIH 0 cm TERE, Eo—NLv
FT 6 HEEREBEUE L, 2Lz ) v
BERBRETERD, Po—NeVFRBRELT
S5HMMEL2DL, RAIHE-LFTHEL,
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CP+MAKig, Zunte sy vBEE, MAKE
FIRED FETEM A ZHAL, ROENVFTH
BLi BHANEG HE, ERELF A 2> (&
fERAD) 25~6RTOBMLL, BE
21 B 1 H%R2EL TH5| & 217w, 60 HE& UL
L CHEEHE L,

INEEL 7254 a > DR L, FEfB & T
UL, BEOBEZHAEL CRBEGKEEZEH
Ui %%, REFCELTIE, BERUADIFRKE
bEZONBI D, FFEREIIANCREREL
THEH UK,

INEL 7254 a3 V2ROV TEEEZITY, &
KZ e HEFkr et ekoE L BLERDO A D
INEERIR CEE LI,

¥7-, IWEEROHE O WT, #iE, RRHE,
BOERE B L U F. oxysporum DFE % FHHFCEHRE
THIEL, BRREAFCHRLEXOEEE 2
L LULEREEEH L,

2) £Ho&ES (F5g2-2)

IOEFMREBROAND S 4 2 VEHRRER
BER7 L, pH5.3, ARERF7.0%, 22
%:0.48 %, F. oxysporum EEE © 5.30%10° CFU
g ) IIBWVT, 1988 FE5 A~THRKEM A D
AR LA EREL CE X THERR 2TV,
T4 avERRIIHTI2EMADREEHAEL
y p

REATEMEX (Notreat.X) 7oz ) v
Z X 2HEEX(CP K), EifA 100 g m™*£HEEH
X (MA100X), & # A 100 g m™2/5 Fr i Fi X

(MA 100 PT ), &# A 500 g m2£ & i X

(MA500 X) BXUZunrE 2z ilBgEs
A % 100 g m 2R L 72 X (CP+MA X) %28
¥, &KX 6m? (1.2mX5m, ¥4 2> 258,
ISREBETIT-> 720

LEBAXTEEL(5~10cm) icEH A 24
HHRA U7z, BATHEAXIZEM A 2iEEE(275)
WH->T, IRI0cmXEZX 10cm KA LD S
Bt L, CORFERAREmEHCHEL, 57

4 a3 VIRBTOEMARAELSK S FCHHELT
Wb,

CPRTiEZunt 7z ) >550lha % LB
ERE, E=—VeAF 2T, 9 HEEZAES
Lize 2OBE=—N=LF2BEL, 6 HEY
AR & B {To72o CPHMA RTCR A AKER, B
A% EREERCBITRE L, B AKGA
1HBIEY 4 2> (%% THERAY) ZHEEL,
FEHE 55 HERICIHE 2 AT - 72 T8 13/ SRIE & (5]
BRIZITV, FERHERB L ORBEREI LTz,
3) TOAEBTHOEM ABAMNRICRIITH

EptRnE (5% 2-3)

DO LS RV, 19895 A~8 A, &M
ADHRAICHEEZHALEBRRKIEOWTS
4 2 VEFROFRFMHZIRZB/S L,

R U 7o #EHB I AR O BREEHEAE (PC) , 4-FEHERE

(CC) B N—7HE (BK) O3EHTHS

(Table 1)

198945 B3l HRZ¥EEB L UEMA 2/
AL, B 1 m*H7zD 2 kg ZREAL TH
BLEZOSL, B A %21 m®biz9 500g, EE 10
cm K LEBA L, B 14 BEE=—n= T
270, ¥4y (5 GHREKD) 2HEL
720 58 HRWINE 21TV, RFERAEET o7z, &
ERl131.2mX 7 m(8.4m?, ¥4 2> 33%), 3K
B/TTYw, HREERFELERCER L,

HE3 . A FOIERRREBSETHOEM A DY
2=

IS4 a v LD RuA F T 2RI,
EH A DA F TEHRRICHT 2R OFEFEEC
DVBTHRE LTz, BRI, REEHHEHTEDOA 7
TEERFREME (BHEL, pH: 6.4, HEER
£:26%, 22 #:0.23%, F. oxysporum %
B 1 1.58%10*CFU g '8z+) ZEA L7,

1986 FE 9 HI1HIWCZanvEZ Y > %3301
ha '13BwcERE L, E=—~<VF2fTol,
6 HECHEZBREL T AKER{To. T

Table 1 Properties of compbsts (Exp. 2-3)
Cow compost  Pig compost  Bark compost
pH (H.0) 8.11 7.55 7.40
EC (us/cm) 4690 4740 1142
Total nitrogen (%) 2.45 2.21 1.43
Organic carbon (%) 35.41 38.21 36.29
C/N 14.5 17.3 25.4
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Table 2 Effect of Material A on the control of radish yellows in pot
experiment using infected soil (Exp. 1-1)

Treatment Infection (94) Disease severity* Suppression (%)
st
‘No treatment 80.0 51.1+16.6 —
Mateérial A 28.6 16.7+11.3 67.4
2nd
No treatment 100.0 71.1%x15.1 —
Material A 60.0 35.6+13.7 50.5

* (Number of dead plantsX3-+number of damaged plantsX2-+number of
slightly damaged plants X 1)/(number of inspected plants X 3)X100.

a2 ) LERK (CPX) £ Lz, B A
WEX (MAR) 24 F08 (A @ Z2XE4E)
EEO 16 HATwz, LELE &M A % 1000g
m AL, BRI, fEE L TRAER (No
treat.X) %27,

BRI IT No treat. X C(6 mX18m, 4 F
400#F), CPRT (6 mXx30m, 4 F 718 £F)
MARXT (6 mX18m, A4 F T 398%k) &L, &
M6 BB LD 3 EEE THRRAEET- 7,

RIRFEE, HELBICOWTITY, 4 F T
BRORETH 2FEO—E/NUL L AES LU
EoRMERVBRON 2 O ERRELHEL T2,
Eie, BED2/3ULBHNIGEEMIEL LT,
FERHRER L OMIEHRER2EH Uiz,

B 4 . e nfhoIFHEER

F. oxysporum \Z8BHRT % 54 2 Y EHRK, K
VY TERRB LA FIERRIT 2 EH
A OFEFRER %, 1987~1990 4E1Z 4 1F THIBLIFE
TN E TOEMOBELR Yy NALEERHWTHE
Lz,

BRBELUZE

HER 1. BEHRRLHAERLIORY FELUR
BR
1) Ay bEBR VRLE) (CHITEM A 0%
R (FH&1-1)
BMARIEL 2L by 1 avERFE TN
T 67.4 % & 50.5 %I L 7e 23, MAERDFE
WOEL Bo 2fFHTE, MARDRERED
16.7 12 35.6 L < o7z (Table 2), 2
2 ERFRSEL CER TIREN A OFRPE
TFBIELERLTVS,

50

40| ,
% F/\i
3 30| /
@ /
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Fig.1 Control effect of Material A on radish

yellows in framed plot test in field (Exp
1-2).

M : No treatment, O : Material A

* ! (Number of dead plantsX3-+number
of damaged plants X 2+number of slightly
damaged plantsX1)/(number of inspected
plants X 3) X100

2) BEB \RLE) 28387 A PR
(FHEg1-2)

SR IZFERE 4 BT FRRELS 35.4 1L,
6 BHBICIZ 4.7 CE LT, —H, BEMARNXD
FEIREE L 8 HB E TREAIZE L koT:28, 14.6 12
EXED, Ry VRROBESERBS A 2 V&
EHREHEI L7 (Fig. 1),

Wiz, BIEKRTHRICS S 2> DRE, BER
UFEIRE L EOBEEE & EF ARINK & 0
BR T U7, #E% Fig. 2 kKT, MAR®D
POREEE LIERE, RE, REOVWThTLE
$, RIRE & F. owysporwm OFEE IIARE TIED
27z Fiz, MA ROMEEE IIRELETRIE
ok, WETEELoTz. DL ST, B
A BB EBEICBWT F. oxysporum BE DR
THE S Ui, 72720, BH A hOBHIBRE
W F. oxysporum BEDETR2RBEOME I LD
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Relative denalty of microorganisms®

Fig.2 Effect of Material A on microbial flora of
rhizosphere and non-rhizosphere soils and
root surface of radish in framed plot test in
field (Exp. 1-2).

M : Non rhizosphere, : Rhizosphere,
[J : Root surface

* I Log ((CFU in treated sample) / (CFU
in untreated sample))

Percentage of diseased plants
ad
o

[}
No treat. cp MA CP+MA

Fig.3 Effect of Material A on the control of
radish yellows in field test (Yatsuka) (Exp
2-1).
M : Dead, Ei:

Slightly damaged

BEERL:LIXHEETE Y,

HEr2 . &1 2 EERREES TORMER
1) ARBESZICETHEM A DR HB&2-1)

¥4 a2 v OLFEEREI L TEERERRE
EREHEROAE B 2E &R, ELERKT
24.7%, MA XT12.3%,CP X 12.7 %, CP+
MA XT5.1%k%b0, JREBZBWT, &H
ARRZzunterz) v rRISOEHRNEZIRE %
~L7: (Fig. 3),

72721, RRBICBWT, EEROEHLEER
HFEL T8, WIIT X BRENSE S 5DRE
WERT 200 2HECTER P2, LHL,
EBRXEORFRREOE»S AT, BM A DEH
RHIGRST I L EZ SN,

Wiz, ¥4 a3 INERORSTE REX VN
2 cm LAWN) OEIE % it U 7z, A X D5

[Eeind] Lt
K I

Fig.4 Microbial flora of Yatsuka soil treated
with Material A and CP (Exp. 2-1).
Axis indicates the proportion of the num-
ber of microorganisms.
A/Fo : Actinomycetes/F. oxysporum, B/
Fo : Bacteria/F. oxysporum

EYEEINT 2 RROBEMEEDHEV —F
—F ¥ — b T Fig. 4 &R LTz, F. oxysporum HE
X CP+MA K5 & U CP LB X THEMBEX L b
&<, CP RCIHMIEEE D A5%, MA K TIZHlEHE
BIUVHBHEHEESZLZLELS X2 F
oxysporum EEP I HEL &> 72Dk MA+CP
KThotzo RREBERZXEOXMTHENL D
>72o HUEE/F. oxysporum k. (A/Fo) B X U
B/ F. oxysorum k. (B/Fo) wowT#H#% k, MA
X Tk A/Fo®, CP R Tix B/Fo DFEWw Z &4
RENI, A/FoR B/Fo R EE 3Ly 4
VEEBOME LEEL TWwa b LA, CP
MERIT->TH, NERZIZ F. oxysporum BEE
BEAERX EAEOKEEZTREL], L2L,

CP Itk 2 1IEBHEEORCEM A ZHAL KT
&b F. oxysporum BEME» o7z Z 6, F.
oxysporum FBEDOEEICEN A B’ HE L2 RIET

ZEDHERE NI, AR T O ME L L D,
BAERICEM A 2T 3 &, F. oxysporum
B OREBIFE & h, KEMORFMHRIRES
IVEEB I EBHIFTE B,

ERICBF B84 a &% Table3 TR L7z,
MA X8 & V' CP+MA X T8 1 a > OEEYE
BWEB X CINEEML 72, CP ROEFRFEYE
BENBXDZ N KER D120, FHEH1E
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Table 3 Yield of radish in Yatsuka field (Exp. 2-2)

} Total ) Healthy
Treatment = Average fresh weight Yield Average fresh weight Yield
(g plant™) (ton ha™') (g palnt™) (ton ha™Y)
No treat. 1282 (100)* 70.2(100) 1014 (100) 65.2(100)
MA 1427(111) 82.7(118) 1295 (128) 79.1(121)
(0] 1191( 93) 73.7(105) 1077(106) 70.9(109)
CP+MA 1298 (101) 80.9(115) 1289(127) 80.3(123)

* Figures in parenthesis in dicate the percentages in the absence of treatment.

8

13

Percentage of deseasad plants
8

o

No treat. MA100 MA100PT MAS00 cP MA+CP

Fig.5 Effect of Material A on the control of
radish yellows in field test (Mutsumi)
(Exp. 2-2).
M : Dead, : Slightly damaged

BN, RENDRhoTHINEIZ 9 BEML Iz,
MA X8 XU CP+MA XT84 o VIRED M
L-EEHOD &I, Eif A OERH & Eh
ZEBES (RER W2.0%, PO, #1.7
%, K,0 1 #90.6 %) B—EHEMEL T4 a2
NSz Z e, LaL, FlicfTo
T-SRERDFEE, B A S TEWNC 1 » ARICIRIX
SNERIIEN ATDLERDFEH 4.1 %T,
ZRIEFEREL I o,

AHB CIELER OB ENTFHEMEL,
EMABLUCP OMASRVSEZ IR N
Brotre SORIDWTRRODDAEBRTD
HBRER L TEE LI,

2) LHOXREIBIZHBITEEM ADYR
(&HBg2-2)

SNERES TORBRRERICHE®R LT, o4HE
TR 1 a vEHRROREPEL L, ELEXD
A4 avDRERBIZMA%BTDH > (Fig
5 BMARERLLEIZS00gm2HA L 72K
(MA500 B) CizZur sy VER (CP K)
ERIZEDORR (EekE68.3 %) BEohi, T

MA CC CC+MA BK BK+MA

traat.

Fig.6 Effect of Material A and composts on
infection degree of radish yellows in Mut-
sumi field (Exp. 2-3).

Bar indicates a standard deviation.

PC : Pig compost, CC: Cow compost,
BK : Bark compost )

* ! (Number of dead plants X 3 + number
of damaged plants X 2 + number of slight-
ly damaged plants X 1) / (number of in-
spected plants X 3)X 100

nit, \EBBRTELNIHERLERTH -7,
@R A OHLEEE % MA 500 KD 1/5 (100 g m™2fE
F) & L7z MA 100 R T, MA 500 R & tbRT S
4 2 VEEFOMEIZIRIME L, BRI 52.1
RizEE¥FEotz, UL, ¥4 2 iBRRATHT
ALTRBOBEMABEL2ED %2 & (MA100
PTR), 20IEXREEE o EM A %270
VEZY v EMHAEHYTHET 2 (MA+CP
X), M ADOFRIISSKEEY, BEKER
82.7 %I LT,

RO TOME LI LD 12, B A DHBAED
S RIFRIRIMERIRICKE REEL RIZT, Ly
U, HHES TORAE I IIWER, BEIICR
Rb 2780, TEDPFVBTERE LA 2
179 CEBBETH S, BM A ZREBUCKAFMEA
ThiF, ZOMERBRTE 2 Z LBWRBENT,
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Slightly damaged plants(%)
N B
[=] o
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4 10

Dead plants (%)

<o

1 22 23 25 28 30 31

19 20

Weeks after planting
Fig.7 Effect of Material A on the control of fusarium wilt of strawberry in field test. (Hatsukaichi)

(Exp. 3).
Slightly damaged plants (%) -
Dead plants (%)

3) COAHEBICHITHIEMA CHIEOGHEY
R (#HB&2-3)

EEROEBED 36.4 Th - I EBLBR X
L, MAKX (500g #Z&EHH) 13 25.2 £ THE
EAMET U7z, BKEOHEAD, 4-3EMERE L Uy —
7 # A X (PC+MA, CC+MA, BK+MA K)
DRBEROVTLELBROZNERENEZ S,
FmEIFEIRIR RS >h o7z (Fig. 6). 2
TY, FEEIOBHR TR LARRELEL R
o7z, Elz, T o DHEALOD Z N2 BEMHERE i
AKX (PC, CC, BK KX) TbRFRRIZMNEX &
FLEALERRDoT, DL, BHKELH
Bl T OB EYMR X FRIMEIRIR 12 <, 7,
EROBEBEIC > TRFEREREIEE I LY
RENTz, BM A ORERZIRPHEED % EhEH 1
o THEEL-BERZHEETERZVL, L2, &
B U7 B3, 488X UONN—7#BRwTh
Y F. oxysporum BEZE T IR Ehro YT L
25, B A TOEFHMEDD F. oxysporum I
HIEIREEEL IO, i ZETMETOREN
EM S F. oxysporum 2FELIz Db L
wekEzohs, Lirl, BEMOREE, KA,
HRBEIC L > TIREM A ORI E % % l5E]
bhHoEEZONBDT, SHELKKRET 24
E23b 5,

I : No treat.,
—{1—: No treat.,, —-A-—-:MA,

‘MA, C1:CP
@ :CP

HER3 . M FOERREREZICEIT2EMAD
2ER

ZFERVPFRELULLERTHMHROA F IO
v AMBEREIEIC B VT, B A BXUCP OER
RER B 1T o 7o MEALEE X T3 SAERBAM 14 B EHE
SHEIBIC L BHEDSBEU L kolate ), 21 BTH
BE2ITbYo7, Zhice LT MA KiZEE» 5
25 @ OREHMcH 7z Y CP K & [FE O FERF
BB S NIz, Ld L, 28 EEIEIZ A8
SR L 7z (Fig. 7). FROMEME CP R T
AN SRBOONB IR R L,
Zhid, [BEFICE > THEVEDEEIMETL,
¥ REEORENERC R > el d Tk
tEzohiz,
ARBROERD» S, BN ARRAOA F TEERK
xtd BRI, FEHBEERINEEXS
nize

HEg 4. 7YY LREBICHT IEM A O
SHRIZBIT 3 % Dt DIRHBEIGERERAE

AR A DOz 38 2 B A DRBREE %

Table 4 IC% & Tz, ¥4 2 YEFEERFIIWL T
20 HIEH D> b A M TEDFE, D 4 HETH
BERLEWIERBEON, 2, 3HATRE
MNP T FIRIRD SN hoTz, D D 18
HisE (62.1%) TRIFSHFZIEIRD 517z,
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Table 4 Suppressive effect of Material A on Fusarium diseases in several locations (Exp. 4)
Material A Infection % or disease severity*** Degree of

Disease Location  Year CP* T od with disease
kg ha ! Method** Untreated ﬁejéﬁa‘lmA suppression****
Maki, — 2000 ST o - 38% -
Niigata B 2000 BC 2% - 26% -
Niigata, — 1000 ST - 5.9% ++
Nigata 9% _ g0 e 0% L gy +4
Showa, 1987 = 6700 ST 4L5% > %6.7% o
Fukushima 1988 — 6000 BC 100% - 90% &
Yabuki, _ =
Fulushima 1989 5000 BC 99 76.3 +
Sakai, Fukui 1987 — 1000 BC 26.3% - 5.2% ++
Mikuni 1989 — 6000 BC  25.3% —  15.1% +
Yatsuka, — 1000 ST o - 15% e
Okayama %87 _ 55 BC e - 6% ++
- " — 1000 ST - 20.1% +
dish utsumi, _ =
yeilows Tamagudl 1957 5000 ST 36.3% 7.2% ++
+ 1000 ST - 26.8%
— 1000 ST - 13% +
— 5000 BC - 24% -
1987 9
%7+ 1000 ST 19% - 18% +
_________ y S0 BC 3% T
— 2000 ST - 28.3 +
Teno, — 8000 BC - 21.4 +
Miyazaki 1988 + 2000 ST A s 14.5 o
_________ t. 800 BC o2
1989 — 5000 BC | 68.5% = % ot
1990 — 5000 BC 28.7% — 15.7% +
Sadowara, — 5000 BC . - 15.7 ++
Miyazaki 1988 _ 1000 BC 32% > 8.7 ++
Takayama, 1987 — 10000  BC 86.0% — 67.0% +
1988 — 3000 BC o - 68.9% -
Ist. — 10000 BC B0k -, 48.1% +
Fusarium . . 1088 3000 BC TSR of T
5 Kameoks, 1988 3000 BC - 53.1% 4
It of g .02
ginah Koo ana — 000 B ™ o sy =
1988 — 3000 BC - 1.6% -
0,
3rd — 10000 BC bER 0.0% +
Katsuura, — 1000 ST = 28.8% -
Tokushima 1987 _ 5000 BC B 50.1% -
* Chlorpicrine treatment.

. ST : Stripe application, BC : Broadcasting, PT : Point placement.

***  (Number of dead plants X 3+number of damaged plants X 2+number of slightly damaged plantsx1)/
(number of inspected plants X 3) X 100.

****  Degree of disease suppression+ +: significantly positive,+: positive,+: no effect, —: negative.
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RO HEELHL, WORLDANS & UH
IWENAENORBRTHD b1, RRERIZENZE
N2 %05 6%, 36.3%05 7.2%BITEES
Nz, HEAEE L CIIBREE I 1 RATEAD
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