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ABSTRACT

In korea, the most important tomoato disease is bacterial wilt caused by Ralstonia
solanacearum. The pathogen is soilborne disease, it survived in soil for 3~byears
independently and disseminated through soil and flooding waters. When it enters roots
through wounds by root—knot nematode or natural openings, It multiplies throughout
the vascular system and finally destroy xylem. The only method to control tomato
bacterial wilt(TBW) is to use chemical fumigant, there is no commercial pesticide
available for control of it . But the fumigant treatment in soil is difficult. As an
promising method to control soilborne disease, biological control is considered as an
alternative or a supplemental way of reducing the chronic threat of TBW. There has
been a large body of literature describing potential uses of antagonistic microorganism
as agents managing A. solanacearum in Vitro.

In our study, TBW disease suppression has been achieved by applying the s. griseus
as the form of spores, mycelia, or combinations of the two in growth chambers and
greenhouses. To enhance biocontrol effect in soil, compost amendment is necessary.
Compost made by livestock manure fermentation processing is a valuable soil amendment
for prepairing healthy growing field. It not only supplies macro and micronutrients for
plant growth, but also is a source of organic matter. 70 to 80% of the phosphorus and
80 to 90% of the potassium will be available from compost the first year after
application. Increasing soil organic matter improves soil tilth, increases the water holding
capacity of sandy soils, improves drainage in clay soils, provides a source of slow
release nutrients, and promotes beneficial soil organisms. Many researchers have made
an effort to change soil microflora to provide advantages for soilborne disease control.
Bacterization means inoculating a microbial culture into a diseased soil, and such
inoculation sometimes results in a effective control of soilborne disease.

Among the antagonists which inhibited A. solanacearum growing by antibiotics in
vitro, We selected Streptomyces griseus as antagonistic agent to control TBW. The
spores harvested on agar plates added to ricebran—chitin mixture and formulated as
granule, and water soluble ganule(WG) formulated with chitosan—sugar. Pellet is
formulated for soil amendment or compost inoculant. The compost mixed with pellet
suppressed TBW in tomato growing greenhouse.

Key words : tomato bacterial wilt, fermented compost, Benificial microorganism, soil
disorder, water soluble granule, pellet



I
B

&l

E0tE

=
=

IE DAAIDI

=8%

A
A

AAH E2I12H Lo

Ab
— o
Ralstonia solanacarumOi|

o

=

o
u—

(Bacterial wilt)

= A

LHed O

t1, XI=0l

=1

SAECZ MEQl It

2

= EY Wl 3~54 &I

E

Ju
K

Rr

M=0ILt

t

=4
Ot
3

U

el
0Kl

3
n0

i’
9]

oM

o0
o
i

-

[m]

o
0k

HU=

H A0 ==ot) UL

ull
KD

i)

)

ors

I adl

JHIA =2 Of

2 =
= S

| B}
o-g

A
Al

RO

[}
Iz

o

ol

Ol

ULH.

22EH0N AFE0 HA S0

DFCHOHA

b X2l Al2H0l

sS4l

= XM2lAl

2T

o)

o3
B

-
(.

o
o

0l
]
Ik

m

RO

Ie]

[0

M

NE=PAL

=
S

Ie]

BN

A ol =
b= 2 SEL

¢

tel2 NExN

ul

A
ol
fall]
10

oJ
Rl

ol

.

KO

J
0%

&

ionl
fall

==
o

un

o3
B
o)
20

-

ol

oJ
(0=

o+

KO

0l
A

=)

2 0ICH.

0ot=

3

o0

CHAIDILD, &

KIo

0l
ol
ol

I

| Ol O0I X ot #ele

285

cld= JHEotd 250ILE ==t

Ok

o0

o

ol
ioll
ar

i

Rr

o
OF

ol

o0
80
104
Ok

ol gSsHES A

E2H0 FAXD|

ES

Jl & SOI4HE, ElHIMZ2 C/NEg S9

100

H
ol

[
%

J|J
104

gyl

110
o
Al

RO
=)

Ju

fuy

o0

7o)

00

0

i

Ss]

tE Ol Ct.

EH
=

o]

oI

~
5
50

J

SAkIOF

)

e}

ol
KO
20
ol
]
o

huy

D

J

Ie]

SOl

Zeild=2 D

0l

=
=)

HAHI Ol

=
A
OISEENE JIsdEH M 2ES M

It
=
A

totl, E0t

3

Ot MIE

==
o

ol

0l

¢

EH= JtSotd, EHlol Hel



ol
R
KF
13

1]

00
OF

0l

=
=

i PN

b AR AERS] E2FOil A

i

. ESLLHOIA Sl 2D

i

t

¢}

O
i}

wor

a|sne

FE014= [l

H CHE N

0

o
A

HNB2= HLSH]

0|8t

A& 0l

4, daE MS2 Eldl

o

2
=

i

S
o

oI
il
0

JJ
M0

Ki

S EHIA

=
S

Ch. E0IEX0ISEEHE Ol

Jo

D
of

ak

100

o BHdEsA

k=1

A, ea==3th MAXMS E0HEZE0ISEYH

ct.

otJl <ol S

5+0|
_/ —

AZIXE

SHAl 2l

AbA
o T

A2 &
tOf & JIFH E4J0HA MA X

ot

g He5

F

J
Gl T8l BHe

i
)

A
RO

-
o

—

)
~u

KF

Jt=0l

[—
=
[==}

E0tE A< TH Bl

S0l

Ol =0ILt E&XIE DA

al

HMHHAIE 2

-/

Cél:o

PALHO" 1)

ke

i1
=

SME

ot EOtE

0l
HH

~

W

<

-

20

ddMH= 854L=H

OH

il

-
o

Ok
i
=

ok

H
20

B
o
o
Ell

1
G0
[
<

=

ull

Uiy

Ho

[
-

-
o

ok
]

PN

Z0tS48

AL

o HO

=



B NEEU=0 ads 8 85
J 230 Ot E LH ge-d
2HstI#et M2 D

ZOIEEAT0N 2g8E EltE= JI201 R2 SLMIKNME M550 el 83|
Jl201 =0t&0l et F2tile AX2LIF AE1D of2tille dsd= SADL Br=E 0 =8 Y
SH0I €KL, D120l =2 53 ~7E =0 ZAIGHH Mol AMESE sIHiM= E4A = 15
2 OILHOIl ol 2B MADE AISH S=Ct Z0IEgel A2 AISUHE2 ENE SIIE
Zeh 20 g% 24E SERUAN 2R woozelt EHURE 222 HHGIAICHIY 3). Y
232 EI|HHS 1% Sodium hypochloride2 A58t ChS TZCHEUIXIO &&6H0] Ui otH
Zeto| JIEAEII SRMAS T SARLN HASFRSME U= MEH0 HAH Z0ISYR
oOZ EOIGIACH, 22lst 28 BACIHAM DM BM Catalase test, MZ?SEII(Biolog)S
0l&3dtd S& S 21 Ralstonia solanacearumLE S EIUCHIAE 4).
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2 AR20MEe EONEZX0IEY (Ralstonia solanacearum)e SZ&SHE0l o=z g
g £ Uz JI=S HLStOXSHAUCH ZOISEIAZU e 287 ELUM Zelst 7=
E2 PDA% NAE 1:112 40 EHIst Platell 722HAN T H-28C, Y2 F-25T) ISt
0, &8 MM BRI W 2HME cork borer2 MW glass—petri dish2 2!
S Chloroform@2 ZHME AZEAIH NI ZAMAISZ Z=HIGHJACH LS8N Z01EY
222 nutrient broth0ll &356t04 16A12F HEHH(30T, 140rpm)dt 2242 33| A=
5t04(10,000rpm, 10min)Z XS #=2ot0d O.D. 0.49F TIH 0.85% Me|lAG0 SEA
Ct. ZHIst HJ}AZSEE W2 DASIIEF = 40C=Z A8l 0.3% nutrient agarbi Xl 100med|

I8t = basesal agartiXl {0 &35t bacterial lawn2 FH|5t12,
|ZE Bacterial lawn <0l Plate & 2J1% AXISIH HIZE &= &4
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t2O2 P fluorescens, P. putida, B. subtilis, B. polymyxa, B. licheniformis,
ZMAS0] A0 35 YA CHet 2&0] SIE/JUCHE 1). S

griseus= BHO0| DiL28+ ZXE SAGHD BHIXIZA0 M2t 3la L= sHAS T QIC O 6).

ro
00!
)
10

=2
S. griseus 6=

2SO0l Moe SRS E S7ES =H0Iot)| flol 24AI12F HHE ZOISEATS
=240 10°cfu/me(OD 4.8, 600nm)0| TS = SIAGIQUCH 2 LEFZS0| MAE 872
&2 B. amyloligefaciens, B. licheniformis2l n-buthanol Z=F&=& methnolZ, P~.
putidall methanol ZF&22 50% methanol2 R 3HAIZ|12, Streptomyces griseus &F
= AFES2 20 =0 AEE ZFHIoIALH FHIE 2 Alg= Z0ISEI}Z2 sS4 N0
1/1,000w/V)s&2 €0 & O3S 30CHA XEHUHLGHHA ZOISEAD dU2LE 2

HIZDI2tE2 AI2E M8 £ Basal medium(Dextrose 10g, Peptone 10g, Casamino
acid 1g, agar 18g, D.W.12)0ll ESHILoIH A0IE2 Z4E ZAMGIQULCH 28T = 45
SAAEoE ENEZNISEHIAZL MILI 246U S6l S griseuss|

=
oxolinic acid®t Hl=§t HIIE

no 4n

2 Mo

S. griseus?| 2==28 C18
2 E0l= Oxolinic acidlt Streptomycing & HZ MAE s2420 &
=
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m—8. Jicheniformis » —P. putida, ®—-B. amyloliquefaciens,x * —Oxolinic acid

8 6. 28 XFEE2 ENEZOISYEE T sl
2 2 ZE0|USHA TS ZA
2R F BANAE MIC X X| & (mm)

Streptomyces A2-1 C18 column 1000ppm 2
Streptomyces A5 C18 column 500ppm 2
Oxolinic acid 2 B 1500ppm 3
Streptomycin 3=l 1500ppm 3

2t detad=52 X0 2t 2SS MG P. putida®t P. fluorescens
= K.B brothOll 2 | FaHst £ 241221(8,000rpm,10min)ote Z A2 B Hs Z2
5t2iCH. 22X = Phosphate buffer(0.1M, pH 6.8)2 33 MXs & 2010°%cfu/MsE2 Al
S E ZTHIGIALEH BHLYHMES 0.45um membrane filter®ll SAHAIH &Fdt= @XE MHSHA
SHE BHEHMS 1080 SI&5tH AME=2 ZHIGHALCEH Streptomyces= AHBHXIN 152 BN
A EZANE F=otU 1D, BHSH M2 Nutrient brothOfl 1022t st = ZHE FMHSHA
FHIolAL. ENESAHE= SAE MES = =t 28 AIZ0 12A12 HXst = 4EE
M 1627 Ed0I0 LOESHNH Z0tE2 XZAIGHACH X272 SHEOIE2 96.3%2 =2
SQULH 28X 2e Lote Sdsite 2EEXN RUALM Streptomycesxiel +2 &
P Y7 £ LOtMlE 86.3%= R0 Hlol &H 2EIUCHE 3).
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|0t Streptomyces A2-1= S. griseusE SEEZULH JIEEDE
HZHE JHKNLDRUCH S, griseuse= BHLI2E0] 201 ER Al Al

Ct. OIZ oiZ35t)| ?Ioi &0lU= S. griseuss &
U= JI=HLS HLESIH AMETHEZ ALEE = U 6t
H2FAl Nurient brothBiM= ZAFEESH D HIIBHAIN S
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@ HHHHLHX THY BALS M &t
Ee HARAXNS0l AHESt RS ZeldtHL ZANREHFNA MAIS tHAIEEE S8
St S. griseus TXNHEHHLS AMESIACH 2 HHAIEZE S &S FHIWGHA %22 gd

Ui XI(egg albumin agar-EAB, Chitin agar-CB, PHSP), =& 0/t 2l Xl (Potato
Dextrose agar-PD), AlIz#Bi 2B XI(Nutrient agar-NB)E O|E0otRUCH. HHMBIY2 broths
BIXIZ SAIGIRO(E 5), 204 BHLHEU 2 HHMEIXIE 1804 2F56t0 121TC, 1AI2F S
OF NHSD|ARGIULH. Z@FEES2 AER AMHIDMEHXI(Potato Dextrose agar)0l & =6t
0 28T HHDIOIAl 152 HiZGIH SEHE ZXE =26l 240 HMES = HXBHA
1meet 10%spores s 2 HZGIQUCH HHYR2E = 25T 28CHA =D, mEHGHHA B
SHACHOE 9).

H 5 HAHBHXZdE

oH I bl X1 2 BHXIZA 2

cAB Dextrose 19, KoHPO4 0.5g, MgSO47H,O 0.2g, Fe(SO4)s 0.01g,
Egg albumin 0.25g, pH6.8

o8B colloid chitin 2.5g, KH2PO4 0.7g, KH2PO4 0.5g, MgSO4 0.5¢,
FeSO4 0.01g, ZnSO4 0.001g

PD 2000/14 5% 2 X22H Dextrose 20g

NB Peptone 5g, Beef extract 8g

PHSB PD broth, KH2PO4 0.7g, KH2PO4 0.5g, MgSQO4 0.5g, FeSOq4

0.01g, ZnS0O4 0.001g

& 9. S. griseus HAIHH

[0l HH&st S. grseus= B =D 0l
o H HHED(2t0] 15 Ol&F XILFH O 92 20| fAISEHO| EHL/JACH DA
BO| MAFZE2 Chitin brothOIlAl 52 =0l EH4=2t2k(10%fu/m)0l 2RO (0

=
o 52
>h
=
>



HiZ= ZAIHEHES 2=&5610(5,000rpm, 10min) AIEE = 2t X2
extract+myo—Inositol SEEMHN 20 SZAHITAIIIH 22 MESIH SLAMEHZ MA0l I}

SotRALh

10

9 s |
/ e

8 /_r Y

7 \//
[ M R ——EAB
0 8 ~ —CB
g
c 5 —4—PD
f 4 ~—%—NB
U —%—PHSP

24hr 36hr 48hr 3days 4days 7days 10days
8 10. BHRAIZ=HE S griseus ME=H

@ LA

HINHHZAl AtESH 552 BHLHHXIO agar 20g2 &EIIGHH DABZ Al2l = 9emPetri

dish0ll 28t & 10%spores/m ST 2 =H|8H S. griseus ZASEHS (.1

beadE AlE5t =L EEOITCH DHMBIXIO BHZFSH S. griseuse =J| EIMO| RA}

6+ﬂ IXEAI|e 22U HHOZEH MLUS €0t BHXXS0l Tet
CIE2H Z2HEIA2D 25THIZXAl PDABIXIO Chitin agartiXI2] fI|H 4

II(PHSB)OHH ZUHEH0l JIE(EE 52 F)MEA I} 102 F0l= BHXl 1

10°%poresS $2& & AUACHE 6).

2

a8 11. S, griseus E X}



T 6. S griseus TXNEHARD|2H
AR TS HAQAUL(Y) spores/mé
EAB agar 22 2x10°
CB agar 18 4x10*
PDA 12 1x10*
NA 25 3x10*
PHSBA 10 2x10°
A& E 25C
2A40 EZXNE SES EESFS DMUIXN ZZLESoId 25TOHAM Hidols =&
IR40F 2x10%spores/MRACH MENLE AME AI2E [ MAHIEE0| H Plate™ X
Astets =2 L) JUUCH EXN=SH=UE ol S griseus HHILXR2EE 50 =D
MEECE =0FD HIXNEHHNAML JA2B2E SUHAIIDl <ol EsHH 2
Nutrent brothE ZJIst MU0 ZXE SEGIH EEROZ =HI5HD 30CTUHA HioHH M
ZAsters X AMOIQICH. Z €1 nutrient broth® E§8t EZM0 ZAE SEGH =&
X2l AIE0H T A4=220] 1008 OlAF SJlol|UCHIOE 12).
10
9
. []
7
| 6 |_ mgE a4+
0 =1% 4 g
5
g Oo5% & &
c 4 —l O10% & &
L mE N8
u
/mé 2
1
0
5 & 74 £ 10 £ 12 & 15 &
O 12, 8@ U230 Qs ZXL&SHa
@ A A
1% MHZ £=&st IXSEMS 500m A =2c|20 o 2Aa=22/(3,000rpm, 10min)
ol ASH2 el Jtetee ZX0 €248 20 dMEIIZ A2l £ 400mesh Al
Ol SEDHAIH BIXEAHI], A, A4 IXH S2 HAHGIKGCH M2 234 EE &2l
= ZXEsE 33 ARG ARS0ILE MMAdES 228861 MAHBHL(100,00081 014l
XE &3 ZX= 15m¢ conical centrifuge tubeE 0I&dtH £J1€ HIHGIARLH ===



IX= 25 M (skim milk 300g, &4 100m)0fl SEAIH SZ2HX ol SZAx= 2
SHO &8 ZAE 14 JIHAESS2AA0 2004 2==6tH —-55C deep freezerlil 12
AZE Ol& SZ A2 = 7mmtorr S SZAXI|UM AZAIZLH SZ2HE = 886 AMEE
g7E HIESXUH 20 2H £& = 200mesh MOl SWAIA = Cish OIAIS LXZ Ot
ot0d IS OIS LMt L&=3H MARAKME AFSOIACHIZ 13).

8 13. S. griseus &M

® EHIEsHelE UXNMA
S. griseusE ElHINH A EItE = UAHGH
Al AISE TXHE_ =
= FAHA=F g§=
(—‘?HIUI)E /\*01—’_5 C
&

. griseus ZXRME HIlotD =82 2206t BH=6HSICH
FlHge 23 4 &t
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