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ABSTRACT

Fusarium wilt of radish caused by Fusarium oxysporum f. sp. raphan/ and it alives for
several years in soil as chlamydospore without host plant. Chlamydospore formation
induced more effectively in soil extract than carbon source sufficient PDB or inorganic
nutrient source added Joffe's broth. In artificial cuture chlamydospore formation rate was
76.3% after 18 days. In 2000, the soil samples collected from disease developed and
health upland counted the pathogen density. the pathogen density of diseased and health
soil was 6,000~ 10,000cfu/g.soil and the pathogen density had no corelation on radish
wilt development. The agrochemicals copperside(copper hydroxide) and basamid(dazomet)
decreased the pathogen density in soil. Microconidia and mycelia debris was effectively
controled and fungicidal effect was 86, 100% after 8days. In chlamidospore inoculated
soil, fungicidal effect decreased to 50, 20%. The plot treated with two antagonistic
bacteria and galic debris, wilt development rate was 3.9, 2.4%. and control plot was
4.7%. but the disease developing rate between biocontrol plot and untreated plot has no
difference in statistical analysis.

1. 93264

g 2 MHIXINAM 68 L 78 = R M0 oISEEH FH ASS S&L &8N &5t
= Sa0] ZEE LD, =0 NP0t Let== H0| LHoIRULCE YHE Hele MF0| 2
2ot &340l 9, el EHA 2RI SHEHU 220 BEE 0 JIssS Aot
, B2 & 2FHE 22| HEHHlle DAMAE0| 2FERUCE H HidisIte =201 1/3014 E=J2
0 &8t sJts #2801 =JIsoiRUbh 0 82 SIAEYEe=E I JUCH, D2
Fusarim oxysporum f. sp. raphaniBosland S 1987, Kendrick S 1942)22 21 UCH
L Y2 SAHAFIE JIFAZ20| gl ELUHUHM FEUYZNE S4HotH =82t SHAEZ



< o) i+ 0 — |r H
3o PRAED = S = < K |r L. I
oo W 5 =x o ¢ = K&~ N < < =
L= al 2223 ° o S S0 WA KM %
@ o T K icd i a8 mws o o 2
Ol o Z0 ) m > ur [ H i 2 oo 00 = o = ﬂo
5 H oy 8% S R’ om o JF © ol oz 50 oo
1 ol iy It < 2 o H
= oo HQ nOv i0J 0 H 30 &) 2 P m " ) H = od S
=R 23 ¢ = ZI gmySiBsy BT 5
o = @ > ET m K oo a qH c o — '°o K- o B Iy
oAl o0 =] =0 ol UH ol —= 80
R oor W 5 3B 5 i =g 8 "SR o O
20 wcb o < 3= 8 R SOS R Ew L i KT
oor o K o 0 E 3 3 ¥ A(TﬂxoM+=Ime o = 7
Smb bR oH O s 3 S nshma T
_ 3 Ie) 5 a : = A n 10 i
= 5 5 W ° K om 5 WAl XD ms W g L
B © ok Jij3 ]| o S < IH 7= O Y i
iy r+ - = X0 KF e} o- o M Bl =0 = 0
S o, = =~ m g oo we oo B oL TF U RO
oy S W + o 13 = o0 5w ok _ o ogr o _ 0 0O
Al S o o & E=) S0 ~oHo - RO ol o
= — mw o = 0l om Ko O o = = = = Al ok
=g oo o=y M o0 pp 8% o = E 8 = m N o
0= = h o0 gy I == - c < O o3 e
m Yo 3 . = __ 6 A gs = 8 Y g ) U o)
R ORO o B o] T . = MM_. = .« 5 - ° 10 5 o _ =
o5 Koz W oo 2 = EH Mol ey cW F o x
a_%,m_romﬁ B g 3 2SS m °SEE£E8848° Haw =
su oV M D 1o = = 12 o A = K0
%_n A H_Fm ~ ) M.__._l Mm_ 8l Dmn = _.O_n\__ m m rOy . m X0 NIIU % Dl 1 or % IH
o I — o = = - -
LW S T mo 5 2= SEEOmW® E LA DK i
Im3s & o= =520 2 200 0
o XV _ o e an = =N WS N o =, = 0 o 3
_ U< o A 2_u_mm mo_____%wwm_”_._@:'moﬁﬂ% =
w = mm ~ X |_J_||_ MW [ o _u% % w0 ADn = 2 = g ol xuﬂ._ ok = “_w_, =]
= < ol S o 106 = 3 3 o =< a gp R o i 80
W_HMW RS 1l ol m_no ol . M_ S m = | g X ~ o | T IH A W._m_u .rnn._ MO
B &% = MW HDO _im:mo_a S a%m% Emo_lg __g%
M 5 — 10 Tl IH g — — 8% o U _ D S g ol ., = m 2 o = U R
T o oMoy ZIsE Ew>a X Habawof S g &
K g X o o0 o S g o W w g 0 < m\maijEQI__m ko OF
- WgsO=s® Wy DgmAspmaewWz22sey H
N & i ok 50 S © H D R = o~ E s M=y 21 &l
o 80 = 5 © I @ B oy m_r._ ar i o o 0 o o D 1of ™l
- - K = — i S T D | =
X M 4 — W =k = N = - A_V_nm_ > © b =S Z - 50 S o= (0 ﬁ_e 0 30
o KD H = _._%%_xmkﬂ___% o BHiﬁooCtomvlro:___g e
=T Era®s =< WX e aﬁ_%_pj3_x=__5mm1ﬂuﬂm5 gmﬂ
KO 2 > o < RO = = w0 K
KO 00 20 B0 al H 20 @rooo = o M,N =< mn.uo ol =< B0

Pseumonas

K.B.2XIBHXI, B.

—

[a—

fluorescens

fluorescens®t Bacillus polymixa 28522 XMl P



I-HH

!

41 5H X1 01

X

OH

F

S
uetd

L

S
=

Nutrient broth 2t Potato dextrose brothE& 1:12 &

—

[—

polymixa

Kl
B!

ok

—_

ﬂ
!

H

ol
o
<+

Ju
~
Ho

i0J

o0

<]

t

(-

)
e]

H Macroconidias

[wild

[m

ot0d

=
=}

pS|
=

CLABH X1 0

= O

SH

X
(i

NI D)ION

<]

o
180
o

ol
M

| —

[—

EH

=]
=}

conidia

=

al

X

subglutians(Summerell

F.

(Beckman,1987)2 «29|

Fusarium  solanni,

ulny

uir

ot
=

OF

F. oxysporum
F. oxysporum f.

Fusariuma

=
[a—

1987,

|

o

raphanfBosland

Sp.

=
ST
b,

Cl
XH BH X1 Off A

U=
o
PN

1942)2 AN

M=

2003)2
85

|

(=)

=

[==)

SY(Toit
Kendrick

MFStH Kommada

EXANEE

T0

gt
=

[
e

9]
ot

el

& ERHH X O

nl
el k=2l

=

K0
=0

2= ZMEHUAN SclEACH

©M|,

ol

oM

all
17

[
B0

OF
R0

ol
s
KO
50

8%

<]

<0

150
oll

T

a

o0

0l
K

U
all

]

[

Ok
R0

o

0l
00

ulJ

il

53
&3

J

=
1o

SJF 9.9x1000cfu/g.soil &

H

o3
1)
oJ

wor

ol
e
J
o

JHXI D

ol
Al

KO

ll
Al

50
o0
oF
oF

H
[

oM
10

a

o0
oll

70
00
oF
oF

=8

x1000cfu/g.soil

a

o0

KD
=3

3.2
8.1
9.2
5.9
6.2
11.0
12.3

3.4
8.3
3.7
6.3
6.3
12.3
13.7

2.6
2.6
15.1
4.8
2.7
14.7
7.6
6.3

2.8
15.3
9.4
3.3
4.7
54
15.4

4.7
8.7
11.3
8.4
6.3
8.6
8.7

1.2

2.3
5.7
6.7
6.7
13.7
16.3

=Pl
=0
oll 5 01)
=}
=)

<|
<|

0

.I
.I

I
I
I

IRI2(

L HI3(

il

L HI4(

i}

L HI5(

o R 1(
()
()
()
o

9.9

7.8

14.3 4.7

16.4

Ho
Rl
o

RO
=0




08 1. LAY 2 = ASS L 2554 08 2. 22/ 1disot
2 ASHAZRS JIFAS0 SHU FHEHO| 24 MEHWA ELEXE E4ol0 5=
EH2F EQH AOIEOF JIFAIZ2 THHHAI B2 ZMAIDI= EH2 JHX LD UCH 018 &<
IXE QAXO=Z MAGH| ol 352 BHXIG micronidia® & Zol0d HHFsH 20 EAXE
EMUNAN SHEITNGSHA0| 2HOIA2H Y 182 S0l 76.3%I)F SUEIXZ MEGHAC.
HARO| E28 POBL Joffe's brothOI M= ZAFMEO| A6t microconidia 2H0] &4
CIACHE2, O 3). UMM AMEZU FUIZX= microconidia®il HloH 2LHMIEHH S DOt
SO HAMEAEO 2 Ho=z SO ULE microconidiel AR 5L F0 RMHLSHM M2+
= 63.3%, SAIOIEX = 94.7%2% HaAR U240 EQIGASL) FUEXS AR
LM Ml 17.2%, SBFAIOIE X227 21.9%° &2 Hazgds 2401 &I QLY.
AEZ2Y 2 ASHIAZUME o AZHAMES DHSIHE JlUo) gD ELESH
HMeloHo] ARSIl Qs HYMIE JIsEAHo 2 &0 JCHE 3).
T2 SURNKRZAIE j__; -
SO T XM 2(%) e
Z AlBH X
i 5l 108 15¢ 18¢Y
EAFENH 0 0 14.4 76.3 :
PDB 0 0 0 - U
Joffe's broth 0 0 0 -

83, F oxvsporum f. sp. raphani $UFEARE
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)

(2l © x1000cfu/g.soil)
oH 2 ZHHESY ST ES
el ekl
2= 5¢ 8 15 25 29l 5 8 152 25
FH=3M  186.7 68.7 27.4 13.7 28.7 176.8 146.3 1054 38.7 23.8
SFAHDIE 43.7 2.3 0 0 0 112.3 87.6 23.3 5.4 0.2
2 Hd 243.3 217.4 187.6 110.3 39.7 184.7 182.7 179.7 103.7 86.4

SOHEE AMEgZL 228 24

I FO0IAl 2.4%, 3.9%01A2MH Xcl2te

fxXel+ 4.7%, STA0IE HMel+ 5.9%, Zed X

=2o

2to] ENRRIATE AACHIY 4, E 4).
I 4 2912 YRS
i 25 2(%) .
1 2 3

A 4.3 2.7 71 4.7
B 5.2 2.3 4.1 3.873.9
C 2.5 3.1 1.7 2.4
D 6.2 5.3 6.1 5.875.9

A2, B:sdEAEZ + Pseudomonas fluorescens 50kg/10a, C:sAtE A=+ Bacillus

sp. 50kg/10a, D:BFAIOIE 20g/m
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