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ABSTRACT

Garlic is the second major crop plants following potato in Jeju island. Garlic
leaf blight is severe between in middle of March and end of June which
cause a loss of yield of garlic production. The major protection strategy
against garlic leaf blight is an using chemicals which cause some problems
such as destruction of agricultural ecosystem, pesticide resistance or chemical
residues, if usage of the chemicals are indiscreet. Therefore, it needs
alternative strategies which may be environment friendly. In this study,
pathogen of garlic leaf blight was isolated from farm in Jeju island which
was Iidentified as Stemphylium vesicarium (Wallr.) Simmom. In order to
select useful rhizobacteria, 50 bacterial isolates from Jeju and Chuja island
were tested antifungal activity against garlic leaf blight pathogen in vitro
test. Among them, inhibition of fungal hyphal growth were found in isolates
THJ 609-3, KRY 505-3, MRL 412, BRH 433-2 and TRH 423-3. In the further
experiments, the bacterial isolates TH]J 609-3, KRY 505-3 and TRH 423-3
showed disease suppress of garlic leaf blight after inoculation with mixture of
the 1isolate and pathogen suspension compare to with only pathogen
suspension. The bacterial isolate THJ 609-3, which was most effective among
the other bacterial isolates either in antifungal activity or in disease
suppression, had a control value similar to those of commercial fungicide
metconazole. Based on these results, the bacterial isolate TH]J 609-3 may be

useful as a biological control agent for protection of garlic leaf blight.

Collection @ jeju



vk (Allium sativum L) 3}, &3 53 37 HELFFHCZ Allium=

(B 3= PR B2 dare AwMs AFEF ALE 5 A9

Z 9ol YrAQ FFolrol A9 AT Ak = H ez RE W
Exo] =guo] AuixEa kA, 2002; o]¢F #, 1995). A -t A 7}t

o
S8
o
Ry
=
i
k=l
R0
rlr
|
of\
rlo

b
k1
I
ofiny
=S

C

)
o
2 AuAe % a9 g
=y

s} A HWoo et al., 1982)

s A wek 2A XY wtsd dAE vtsE Rt (Hwang
& Lee, 1990; Ogawa T et al, 1975 ) A3 vl FH7|7ke] 2o d&F5 F
of Wolatw, FAE Wiz FHTIZo] Fa 1HEste] Bag A2e e

dol A% Fol Wolsh: 4L 2t 5 AU AW S0 oy £d

2 AHE oA E AqAHE 2 AS 9 FF 540 t2oa A
ATH(Shin 5, 2011; Hwang &, 1990). $Xq w5 T2 AYEE UWSEAY
T AR WFE Aol F2 AuiEa glon, dAY ntesd FE AdHgEEY
FE7 AFE Fo AdedA F2 AujEci(e] T, 2003). FAF whEe] i
& gErkEo] 80%014S AAdta glow, AFEoME YE uE'y AFF

AV AFZA mhs'o] F2 AMiE I JTHF 5, 2009 F 5, 2009).

2011 A=Fe] mpsAuf A 24035ha® A2H(7,546ha), 49(4,923ha), 245
(3)518ha), AlF=(2,806ha) =2 & o5 47] &9 WA o] M=o 78%5 AA gttt
Busta JoEA A, 2010). AFEUlA e visAwE E, A oo
AufA Aol wol wrke] Fo A5 FERE Ay Fa vk 53] AAEA A
wA e AujHA o] 2545ha® AT whE AlwHE A o] 80%o) S HFsta 2l
(A F5R71=, 2011).

ol9} o] mbm AA| FAEEZA Fag s dta oy B yaz <l

& y&7t b 2 HEe A8t Yk

Collection @ jeju



1 (Sheath rot),

[e]
R

s

W (Leaf blight),

=
=

3
(Bacterial leaf blight), 5% (Rust) & 16572 H

o]
2L

7F A

Ny
o}

&

L
10

o
ol
O
]

=
o

=83, 2009). 1 5 viE

Al
2

=

ki3

(

),

=l
oA

e
fite)

—
fite)

—

<H

Hoj ®A snz A wA

R

ol 74

p—,
=

AA Bl ARF ot

il

4

=

0|

%

2~

dr

A, 49 @A A

Sl

0.1% TA= Ao 44

PR, 2006).

243

= 23%7HA

59 Sl

]

molm £ 5719

e

p—

N

o

B

w =

Suheri & Price(2000)9]

KeN
=

mancozeb

] o]

procymidone(Aveling, 1993), tebuconazole(Basalleote-Ureba et al., 1998)¢] S.

Ba7F Al Bas o AuQlelA ] Abg-

o e

=
=1

vesicarium©A| ol

FA

59

A=  metconszole, tebuconazole

ok
2

AF o A ls oluEy

=13
=

=

n

B33 2011)

i

NI

}

=

}

;OL

A (

2
~

ol

}

Fojxa o} kAl

%

Ak A el A £

=
-

F A77E ol

<)

Ao o

%

CECIEL R

915

=
=

H4 WA= sEe Al

B

Collection @ jeju



n A= o A FE T AESH WA AE&H i vk (Cook &
Baker, 1991; Kloepper & Schroth, 1981; Raupach & Kloepper, 1998; Spencer &
Benson, 1982). 71 5 AZ¥ U] tist dgvAES o] &3k A=A whA o
o)t A7l el A FAEH I A (Jung & Kim, 2004; Scherwinski et al.,
2008).

nhs JHASH A B subtilis YC240, B. vallismortis YC84, B.
amyloiquefaciens YC240 #F5 E%oA E&5] in vivo FEAHS 5350
nhs A A e A+l P marginalisol] gk BA| o] 70%°] ol H Ao A

As AssAH(A =, 2010).

o w3 g FIAAAN FIH BAS A= AEFFS JhEste] 1998d =
d 9] Prophytarlell A4l ‘contans’ FEFHOoZ FHI HuloA Al#dFHI QJTi(
Copping, 2004; Sandy et al., 1993). A3 A+t ©. 2= Bacillus subtilis QST 4Fo]
e Po] AgHale Ho] s ¥ SFAYGHA Y] ko] oo TFH o
AbE3E AEFoFS ItH(Copping, 2004). =W G2 Bacillus subtilis 122
©} Trichoderma harzianum 23155 AAS sto] g Ay} FA g ol A
17.8%¢] WAyl H|sto] 7} 26%, 1.2%= WHEAo] A st=(o] &, 2006) &
ofel A47F AL AT

ute] dutE S WA AT = Stemphylium vesicarium®] FubAfuf] ol
A ®83%  Bacillus subtillis, Pseudomonas fluorescens, Trichoderma
harzianum, Gliocladium sp. Z1¥] il Saccharomyces cerevisiaeS in vitrool A <&
o JutEuAEYE =43 A3 P. fluorescens, B. subtillis®t T. harzianum
ol A S. vesicarium®] A A AdAE B, SAAAY in vivo AFAA =
B. subtillis, Sacc. cerevisiae 2} P. fluorescens’} &= WA oA 235 e
Wh(Hussein et al., 2007).

v Pyt R ojyg AFEoAR A, A goR
T2 AEa AR vk Wefol] gk A= wnjE Aotk & AT

Collection @ jeju



= 3l

el v

=
i

A

o

\mo
it

—
fite)

EREN SR T

A1

XA

%

TE F

afaLak it

2 v

>
=0

Collection @ jeju



1—l

o. Az =R W4

>
>
)
12
[o
fr
£
ol
ofs
ol
1
=
d
=)

A 71 AAsAT. wEY FE2o 747 drnsd AFxAPor HAAs)
FaL, ZAFZIZES 2011 39 WOl A EE 49U 71A] 6 HF o2 ST AL
e ZF mts el A 18719 T8-S v o] zZF FEnit) S5A 9 vE

= AEE F 69 vt 1559 vhede HRAAEE 0~67bA(0: 24, 1t

1~5%, 2t 5~20%, 3: 20~50%, 4: 50~70%, 5. 70~90%, 6: ¢+ A} A A st

3023 AAehe] AT T BUAT F AFFw o 27 194 33
— 6 —

Collection @ jeju



A A3FATCE. A 70% ethyl alcohololl Al 30x7F A sl &
433 AlFg & Hatd filter paper(274 90mm)E ©]&ste] E7]E AlAS
AZF vl st o] & A" HAF 27 E5ES wolA A 2E PDAR A &
71 25°C incubatoro A 793 wjdstA 2, thA] V8 Juice WA (V8 Juice 100ml,
D.W. 900ml, Agar 20g, CaCOsz 0.1%)°l &7 25C incubatorel A 1597 v oFs}
Atk PDAS} V8 Juice HIA|olA Aeh HALS} E A= ARAe] AekS loopE
7ol FRFE dojxwd Sefo)laFes FHo] 2 mwdt F 33 Hu|gS o

gato] #A} B mA 7], B A2 5& BAAAT vy AulEuAT
=

TF Y vis AutEHYTe HAHo AHEE dolr7] fste] WY
i =l o %7 25T incubatorol| Al 743t w3t vis vlEH

A
At #AME ZE2AHH(FA 09mm)E Zet FLF wiA e &0 F 47T,

@

15C, 25C, 30C incubator °lA 1093t wj<FstAh. A Y A= Zol= 10

d FoajgE wARA Rge 2AEaL A A S AR SA sl YEr it

AFstal A5 A Ao A= 20049 ~2010W 7 AlFE ghebaka 44
As Astar, 2 FeolAd oA vAEs 25k
H

Aol M= fek 2ol 2] Bl st

ki
e
=
=
o
e
rV’
ox
1
i

%
S
(@)
=
f
ry
ol
2
22
i)
I

Collection @ jeju



SR AR BIE APH HBAL Rt FoA ¥R z2: B
AHT T BE A S AAF 1g9) RelF ANk 1go PelE 10mle
WEsh g B Hn o F oudd 299 A%E g3l Aoy

. AE 934 ImlS 9mle] H 7

ﬁd
il
_%
32
i

test tubedl] B3 &3 AL

€3 10°744 SMEkeich 107100 SM s Zhzh 200, FE3ke] Tryptic
Soy Agar(TSA)ujA] o] Z=2sk & 28°C incubatorol]l /] 48A1%F &<t w3t}

ok & plateo] vERG Ry A o] AME THE colonyE AwEta A9

[_£

M (Streak plate)S ©]-&3le] TSA ujx]o] Z=2al & 28C incubatorol Al 484 7+
Fob wjFstedtl. & Eol® colonys Awste] W H loopE o] &3Fe] TSAH|
Ao =@3 3 28T incubatorol A 484 k& QF v UEtal, o] 2 FE3F| FHol W
% Trytic Soy Broth(TSB)%} 20%°] glycerin®] ©71 1.5ml micro tubed] <
StAl 490 -80CelA H¥stm AFo o] &stict.

of¢} & Wow Rk 3007 ol de < mAEE oM B AT
AR 2 MAES AR Aol &3E vEbd MRL 412, TRL 2-3, TRK
2-2, EnfEAY AR g3E el KRY 505-3, TRH 423-3, KRJ 502-1,
TRH 427-2, 3159 35 eEFH MRL 409-2, BRH 423-2, 7t tj®o|®
AAE vekdl TH] 609-3 & *3%ste]l 50709 #F5 A8 AtHKim &
Jeun, 2006; Jeun et al., 2004)

<@ MAES o] & vy AvtER AT AFgAAe AHFH 5HE Pt
wH7] 95l BeEd vhs AdvpEHYde Z2AR (A4 09mm)E ©]-&31]
AH2 % PDA #iA| 9ol HF3d 3 25T incubatoroll 4 7L37F wiFade. Akt
50709 +d mAEL BA] o] 100p0® =2alal 28°C incubatoroll A 244

B owgs vk AnEdEs 9N MA4Ee mEancdE 4E §

2
>
=

Collection @ jeju



PDA #}#] T A=A A L3 tAo =2 HESt] 25T incubatordl A 10¥
ZF x e st Adda st e 28 ARy ARe HEd A nAE

249 vls vl aire] oA
6. OHsOIAl Al2 22 0|NSo| 28 nks YotSE X
1) "

Aol AEH vhEe AGEPutEd A ARF =S TPl A
o wE e 1% NaOCl] 127 AA & F At s 1

Z At O F ddH 8 HE(E oL, JER2 25~35%, ZAFAE 40~

2 319 HE&E S AEE TAA 147 2% 3 plastic pot(68x100mm) ]

T et vhES FESAT B vhE2 13ARF A2, 11ARE <l
28Ce wiFdolA Wi FetAth REFF 2~3Y F WolstH T AR Fell= ol

b ArkEwite]l £4 P4 G257 s PDA MANA 77k v

I
g vis dviEHdd ¥ARE Z=2aR ez Zd V8 juicediAlol &A 25T

incubatoroll A 1547t i3ttt EA7F WA SE plateo] 10mle B S YL
loop= 2 Fo] W & 149 miraclothell 2zt 28]l ojgdo) Ai+E Y

hemocytometerE ©] &3F¢] 2x10* conidia/mle] ¥ =S @& T E 539 0.01%

9] tween20S ¥ 10mle] £ XS vis A EAd EHFelo] HF:AT. A
3

3 A EAE 95%9 FEE FA3E dew chamberol]l A 25+3C ol Al 244 71 v <k
st & 28CE A8t Aol metstaA Bl Jeg wjd B3t
%3 T}

— 9 —

Collection @ jeju



3 28 MAEY EFHF

ks dutE ATl A 2d vAES AHAQ WA aHE dopr7)
kol 2 AN Hdds EFHTE STk -80TelA rad 4 v
= XI5 MRL 412, THJ 609-3, TRH 423-3= TSA®| Ao 1004 =2 %
28°C incubatoroll A 143F wl %3t a, o] S thA] 1002 loopE ol o] TSA
Hjzlo] =% F 28T incubatoroll Al 143k HjFS 33] k& wjFstSitl. o] Z A
et ol 20mle] WS Y1 dgds medit vis JuiEye 2x10°
conidia/ml, AW AEL 1x10cfu/ml T2 &tk o ¢ 10mle vt
= A=A &Fstel HFTsRL, HE F B%Y FEE KA dew
chamberol Al 25+3C ol A 24A17F Wl eF & & 28T &5 FX3h 2 Eul oA

st A A=s fd BESAG

2ol AED s AtER AT FHAAS s AntERAT FEH
FAsA FAHA 29 AR 5RE ms] 96 AsE AEAs

AYF(FHol12 metconazole, 20%)S A£Gt vhEs  AnlEH AT S

55 A3 Dew Chamberol A 25+3C, 24A17F wjF 3k 3 28T 2] Enwj<%

5 A3 £4

vhs AmAle vis dviEHA, vhe duiEEddy 2 A &,
b AvkEH I AdAe] EF AT F AEES HF 1do] Ad F 70 AR
stRem mts AdutEH Y BAHEE 0~67HA(00 A, 10 1~5%, 20 5~20%,
3: 20~50%, 4: 50~70%, 5: 70~90%, 6: 1A} AAste] ZAFSHS T

_10_

Collection @ jeju



o
h=)
it
-
=
N,
12
=
i
of\
=
i

o
h=)
i
4o,

o
g
ul(f
o,
i3
0%
o
k1
il
17

(03
)
f
N
Ho
o
2

BN
S
>
P
N
ol
i3
o
o
k1
rlr
d
]
g
i
E
N
)

o)

(o3
S
)
=2
do
X
o,
2
—

Q
=2
o
o)
S

t (Fig. 2). Al 290A 58 537HA= ZAF 713F &b F F53H9
=9 o7k AULh Al 29901 20~50%<] W HAAHE=7F vElgow, FA
717F S ¥ #AA Lol 2 Wske I tH(Fig. 3). Al 394 E 10~30%°]
SAH LT e om ZAIZE Sk oF 10% HEe ¥ LAFET S
UH(Fig. 4). Al 49lM e ¥ HHAEE 5~20%2 tebyton, A 713 Fet

9= oF 20% A= F7FelAth(Fig. 5). Al 5PNAe A %7]
B AT 5% Q2 TP ko, AR 717 Eb oF 40~50% A= 7t
ato] ZAFZIZE Eob W wAAEe] F7F b ZAvh(Fig. 6). Al 1999145 H 5

a

ok

_11_

Collection @ jeju



)Collection @ jeju



Fig. 1. Disease severity of garlic leaf blight in the farm (A: early symptom,
B: developed symptom, C: sporulation of conidia on garlic leaves, D:

entirely death of garlic leaves in the harvest).
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The 1%t leaf
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Fig. 2. Development of garlic leaf blight disease on the 1st leaf of garlic (cv.
Namdo and Jejuchosaeng) in the farm located in Seogupo Daejung(0:
no symptom, 1: 1~5%, 2! 5~20%, 3: 20~50%, 4: 50~70%, 5@ 70~
90%, 6: entirely death).
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Fig. 3. Development of garlic leaf blight disease on the 2nd leaf of garlic (cv.
Namdo and Jejuchosaeng) in the farm located in Seogupo Daejung(0:
no symptom, 1: 1~5%, 2! 5~20%, 3: 20~50%, 4: 50~70%, 5: 70~
90%, 6: entirely death).
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Fig. 4. Development of garlic leaf blight disease on the 3rd leaf of garlic (cv.
Namdo and Jejuchosaeng) in the farm located in Seogupo Daejung(0:
no symptom, 1: 1~5%, 2! 5~20%, 3: 20~50%, 4: 50~70%, 5@ 70~
90%, 6: entirely death).
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Fig. 5. Development of garlic leaf blight disease on the 4th leaf of garlic (cv.
Namdo and Jejuchosaeng) in the farm located in Seogupo Daejung(0:
no symptom, 1: 1~5%, 2! 5~20%, 3: 20~50%, 4: 50~70%, 5: 70~
90%, 6: entirely death).
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Fig. 6. Development of garlic leaf blight disease on the 5th leaf of garlic (cv.
Namdo and Jejuchosaeng) in the farm located in Seogupo Daejung(0:
no symptom, 1: 1~5%, 2! 5~20%, 3: 20~50%, 4: 50~70%, 5@ 70~
90%, 6: entirely death).
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Fig. 7. Development of garlic leaf blight disease (cv. Namdo and
Jejuchosaeng) in the farm located in Seogupo Daejung(0: no symptom,
10 1~5%, 2: 5~20%, 3: 20~50%, 4: 50~70%, 5: 70~90%, 6: entirely
death).
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Fig. 8. Photograph of Stemphylium vesicarium (Wallr.) Simmon isolated from
infected leaves (A: hypae grown in PDA medium for 10 days, B:
microscopical observation of hyphae grown in PDA medium (x40), C:
hypae grown in V8 juice medium for 15 days, D: microscopical
observation of hyphae grown in V8 juice medium (x40), E: entirely
infected garlic leaves in the farm, F: microscopical observation of

conidia isolated the entirely infected leaves (x40)).
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Fig. 9. Mycelium growth of garlic leaf blight pathogen(Stemphylium
vesicarium) in different temperatures(A: 4C, B: 15C, C: 25C, D: 3
07C).
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Table 1. Length of mycelium of garlic

temperatures.

leaf blight in the different

Temperature
4T 15C 25C 30C
Growth length
of pathogen® 18.0£1.0 62.0+£2.0 78.0+£3.0 45.0+1.0

(® cm)

Values represent means*standard deviation of three separated experiments
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I oA ejeks A3 BRH 433-2, KRY 505-3, MRL 412, THJ 609-3, TRH
423-3, TRH 427-2, TRL 2-3 5 719 Z# HAEC] vis AvlE5r Ao A
A a5 BT 1 FolA <4 v AE THJ 609-3% ZHg AL A%
o] 1.3+1.0cmo] L, AL AF A& 689%= A AH A Ut HE =
Srth(Fig 9 ¢} table 2). KRY 505-32 55.7%, MRL 412% 51.6%°] A A%
AAES HIom KRY 505-394192t= &2 MRL 412 A9 AR At
AL s £ JAHFig 9. C, E ¢ Table 2). BRH

rlo

=S w2 tH(Fig 9. A, G ¢ Table 2).

KRJ 502-1¥ MRL 409-2+= 10% ols}e] @& A AR dAl&S B
KRY 502-1elA &= Wdwe] <+ vAES 915 Yol #Agtor, MRL 409-29
Ae 2 MAE F95 82 Bddo] Asth v dntEHd
AE T2 AL Adhe Aoz Hol 23 vAE] AHAHA FHtads A9

g= Aoz e Art(Fig 9. B, D ¢ Table 2).
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Fig. 10. Antifungal activity of rhizobacterial isolates to garlic leaf blight
pathogen (A: BRH 433-2, B: KR]J 502-1, C: KRY 505-3, D: MRL
409-2, E: MRL 412, F: THJ 609-3, G: TRH 423-3, H: TRH 427-2, I
TRK 2-2, J: TRL 2-3).
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Table 2. Inhibition rate of rhizobacterial isolates to garlic leaf blight pathogne

in vitro test.

Bacterial strains Growth of pathogen® Inhibition rate”
BRH 433-2 24.0+0.0 41.0
KR]J 502-1 28.0+3.0 5.7
KRY 505-3 18.0£3.0 55.7
MRL 409-2 37.0+1.0 9.0
MRL 412 20.0+1.0 51.6
THJ 609-3 13.0£1.0 68.9
TRH 423-3 24.0+£1.0 41.8
TRH 427-2 32.0+4.0 21.3
TRK 2-2 33.0+1.0 18.0

M1 2=3 29.0+1.0 29.5

“Length of fungal colony near the strain(mm)+tstandard deviation, each containing
three plates per treatment
PInhibition rate(%)=[1-(length of fungal colony near the strain/length of fungal colony

without the stain)]x100
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5. OrsolM ZAnjd=o olgt o= AoSE AN

s FAE HEF F 239 AR dolEy,

—_

59 A& F+= 7~8cm
3}
E Yved 2 vAE<Q MRL 412, TRH 423-3, THJ 609-3¢] wl= 2] & A o] A
T ks AutER e WA gt JdEAE Lotry] fste HEskATh E=
FaAE Agsd AFTE k] <A vABEC] A} Bl o= A
o vtz AntEH Y WA EA d=A FesAth. Az FA2 -, MRL
412, TRH 423-3, THJ 609-3, A3t Al(metconazole, 2 H ¥ (sHol1z)) 5 57}
A HE AgE A
FAYT whsdolM e HE 5 24AFYH =9l £o] ntas HAo Y
Bl ot ool wgA WA= Fdth HF 3gAdE vsde] ntE= WA ol
= O A=A, JAF 449A s BAY A A Qo] =FA Wshr] Az
At HE 7dAol = F 60~70% Hxe] HUAE&S WAL
<4 "AEQ MRL 412, TRH 423-3, THJ 609-3= W73 =33t A
glet w9l A= MRL 412, TRH 423-3% A g oA HE 29 & A
ToF A mb=d e Eo] miEs= WAl AU, <@ HAE MR

L
A e vhde e FAY TR 20% AR = W BALSL wyon, ¥F

Axe] mads 45 F A s deiEH A A6 AR A FE

1:3011

H

ol

294 eF 7T A Aol = 10% Wiee] ¥ LAF=7F eyt 3 v E TRH
423-35 &F AT vtsdedM = FAET} FAR B 2AAES = o 3

4
w7b s%lelR b 2 v AR A TS b we  wAdEs tdehl,
4%F F 590 AvEAE W BAPET A9 QWA e Qow

o9 MRS vk AvEW oA mstsh wus] Askel Al HFAE
EFatel HFF vhEAAAE 27 3 WA %59 R dehgon, 1%
FIUAMA W OBAAEE 10%8 94 gk 29 YRS £l 4
@ vhsn BRFAT EFeel HED rhEUS W TS wastel ny, o

4 " AE MRL 412, TRH 423-32 2]k vl Wbt AtA| S A g
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Fig. 11. Disease severity on garlic leaf at 7days after inoculated with S.
vesicarium(2.0x10"conidia/ml) (A: Treatment only S. vesicarium; B, C,
D: treatment with mixture of the S. vesicarium and rhizobacteria(B:
MRLA412, C: TRH423-3, D:THJ609-3); E: treatment with mixture of

the S. vesicarium and fungicide(metconazole)).
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1. Control
2.MRL 412
3.TRH 423-3
4.THJ 609-3
5. Fungicide

f 4499

Disease severity(%)

Days after inoculation

Fig. 12. Development of garlic leaf blight disease after inoculation with the

mixture of rhizobacterial isolates and fungal pathogen suspension.
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AFEeA AW g vhel WASE vhs AviEde svid wase,
SRR EER SO
%749 F718 Holn AKFT]
ArH, 2006). B AFANAEL AFEAN Bol A m 9t FEekET A%
zATse] BEW v UrbEd w4l Htel 2Alsgth dEnpo
bk g B Ansh o 0% WA ZARYoH, F FERE 24

N7 Eo ) WAAES F/he o HelFig 6) 59 Fa¥H 64z &
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37174 W wAel A% ARsHE AR AZAth olne F EFe F44
a9e] wARE Aoz YAAh AREATE S vhs AviEyel ta 1y
o W] gErbse ARz v AZYE AW FFoR wuH I,

Stemphylium%; & FHLISE A& W& fFUste a3 A2 Aot
(Farr et al., 1989). Stemphyliumz:ol| 23t =2 ®UT S ofAFge A AFH

AE Y9 (Johnson & Lunedn, 1984; Lacy, 1982; Menzies et al., 1982), vt&, <

3 QvlEH (Aveling & Rong, 1994; Boiteux et al., 1994)% ©] Hil T o] it}
nhs AulEH S o= 2l Stemphylium vesicarium (Wallr.) Simmon< €1

SHiAI Q] PDAR| Aol A 3] A = 3] AR AbebH qtARS] Eo] A}
ol FEol &t st FAEAE whEo Wit FAEAE ZES gl d Y
kol AW Abwt] e} 22 E717F vk 2Eal 1~670¢ fA el 9l
oA e Ezs £49S 7Fxa I (Simmons, 1985). &gk FAYE AR
Ag- dutdo=m 2~37M¢ FATo] k. wisd WASE Stemphylium
vesicarium- South Africa(Aveling & Naude, 1992), Spain(Basallote et al.,
1993) 181l Brazil(Boiteux et al., 1994)%olx ZFAl= At $-rpeto A=
Cho®t Yu(1998)7} Hzxe] Hilo|ty AFIol|A WAst= whs AntEH Al
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44 WwAlE % B race Aol Fasitta AEY & Aol 2
ZALSE FdE FadA mis dukE BHAol v YoM HAdTS EE sk
PDAR Aol A vt A¥ 3|4 = 3 gAe] fAAE g = A (Fig.
8A). V8 JuiceH Aol A TABE FALoll M= FARS] Hddto] REol 0 & EAXA
B 7] BAstE stue]l FAXEAE BESUT A BYL B E ol
), 1789 A9 o8 /e FAS A= (Fig. 8D). oA A5 &+
gate] AFSG FAEA JA LI 2HE S F AR

S Stemphylium vesicarium™ §43tal, vl=do] HE3
A3 BAAE ASHJREH HAA). AFAS A AF #2d &

FABFE & ATE AFAG) FEA7 92 Aoz Yz,
=

ot
=]
2
o
}
32
£
rh P
r2
-
=2
2
4
A

!

(antibiosis)(Dowling & O’Gara, 1994; Labudova & Gogorova, 1998; Yedidia et
al.,, 2000), Alx® Falgio 93 7] A (parasitism)(Elad et al., 1983) 1]

Elﬂ
i

AdH- 3t F7F 7 A (nutrient and space competition)(Elad & Baker, 1985) %
A= A 712 7] 28 ol At

5o} 9t Pseudomonasd <@ VAES Ty st Ewnf
AEBddY A deadE Tl MY & AANEE A4S Py #FE AT
sto], o]& o] &3t EnE XntgH ZEAYoAME AEsE AEA EAA
el 60%e WA E3E UEHATHA 5, 2008). EF AIHAEES
Bacillus stearothermophilus YC41945 ©] &3t Pythium ZZ54Y ®WAo A= in
vitro A3olA EASe FFEAY P

ofuet A=Al 47 At AA Az
— 29 —
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E B MAE AAZAL N7t sAdS BHAFATHE 5, 2002). B+ ofyet
Al zgal] Fhdlel ol WAl eh= Y2 YT Fusarium oxyporumol| s 23
nAES Mdste] A2 A 581%9 w2 AFAIAHSE HRAHE 5,
2004).

=9 AE vk A tiE dyx= BHauso] de=d, wse A
Zgo|WS WAs7] 98 Pantoea agglomerans S59-42 10'~10° cfu/ml
=2 Agagddy FEFFolydve HF 57 1.0x10" conidia/mlY o

ks

AA BHE How, £& F g AgedS W A T vl
=

o
of i

i
rlo
o
=

B oA E el At gAE dolr V] $3% in vitrod Pl A Aldtksk
50709 &8 W AEZFA THJ 609-3°] 689% = vis ArtEw At Ao o
 7hd 2 JAES Bg e (Table 2). KRY 505-33 MRL 412% 77} 55.7%,

o Fuo] HolwA Ao foF /15 e MARAH 29 AR

(e}

(Kloepper, 1980)2 = 2l &9 ] F=9dA A4 spAqF 2E50] AR &
v Yo WA= B AR TPALE HAAA B AYAP S FEIE ol
ATHO'Sullivan & O’Gara, 1992). A ZA= 7% WYt (bacteria, fungi, virus
5)e FAL WS u Ax2E H 5] 93 hypersensitive response(Koga,
J. et al., 1998), antimicrobial secondary metabolite(Kuchitsu, 1993; Yamada et
al,, 1993)E A= & thYst Wol7]2s 7HXth 3 defense related genes
o] W& a1 pathogenesis related(PR) proteinse] AA4¥E % AHKim 5,

1998). Al=ZA7F A S

do
k1
o
rlr
ok
)
ol
)
=]
2

]

2] Zlo]  SAR(systemic
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acquired resistance)?} ISR(induced systemic resistance)©]t}. SARS 2 &4 &
o elicitors(avirulent pathogen, chemical 5)5 g dozZH A EH Al A
Aol FrEE Ao|tHCoridier et al, 1998; Ryals et al, 1996). ©]#
pathogen-induced resistancet pathogen®] &7l ¢la] 2= folA salicylic
acid(SA)7} signal intermediate® =% % 3, ©]o]4 pathogen-related(PR)
protein®] W& F T} ISR non-pathogenic rhizosphere-colonizing bacteriaS 2
A S AF AT F EFow &4 AAU, EY Hol ZH MAES A
g3 = FAE ANS W A=AV AgA A orR AFPS THAA He
NS FotH(Kloepper & Lima, 1981; Liu et al., 1995). ISRe] =¥ u+=
jamonic acid(JA), ethylene%s©] % 23 signal® Z}-8 3t} (Knoester et al., 1999;

Penninckx et al, 1998). ©] & 53] FEA&FA o] 53 <A AES

Mistel HEgel YEA BA ol A¥ Be A7 FYH
4Enw  ARHS fEsheE UEA HBAYEY EF(PGPRIZE

Pseudomonas putida, P. fluorescens, P. serratia sp., ~12]3l Bacillus sp.% ©|
ATk Wei et al.(1991)2 Pseudomonas spp.= 2019 FApol|l A Elste] Qo]
WAk wAge e FE A s A & 5+ AU, Anith et
al.(2003)< P. putida 89B6litF9| FAet SEA2E WA ZolA EwlE]
WAy &= Bacterial wilte] S A ATE P, fluorescens 89B-27< 20| &
Zhell A elstelS wl ol TSt @AW, Al FHYE, CMV Hiol2] X~
Bt opdel e & gAlel &Aool tHLiu et al, 1995). Kim &
Jeun(2007)9] AFANAHE @ vAESQA Pseudomonas putida(TRL2-3),
Microccocus  luteus(TRK2-2), Flexibacteraceae bacterium(MRL412)< 1.0x10°
cfudl F== #F3 F A WSk Aol HWuAds dEd Ay
709019 ¥ HAS A AsH

ATl M= in vitro Al AHA FHEds vEdlld /i <4
" A& F MRL 412, TRH 423-3, THJ 609-3% vlE9lo] Aglste] v dntE

ol gk 2449 S FAsAn. 1 A9 ¥ HET 74T FAGFANA =
0% 4% ¥ TANES BAor, +d vAE AHFANAE in vitro FFE v}

APeAM= 71 & dAF BT oAE BAY THJ 609-39 A TolA 5%~
— 31 —
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100642 ¥ A8 el AEAE Ad dhzodel FuA oAsh §4
stAl YERSTH(Fig 10.). old s Ax= Hol @ WAE THJ 609-35 ©] &3}
uhs orhEgel AHFA W gA BET AL BE Aow Az

EERIEEE RS
%

i M
(2
o
e
>
£Q
X
-
2
Y
o
nj
k
o
do
ofo
oftt
i)
(02

HH(Glick et al, 1997). Bull 5(1991)e] 7%
Pseudomonas fluorescens®] @it =29l pyoluteorin A EA FHAA Lol A
T3 AE Foll we debdivar Ba sdeh Iy oy 7hA 29 v A Eo
AESEY 7t i, O gk AA A FJFAH(Van Loon 5,
1996). & AF-olA w} Al 237F M =A YEd TH] 609-3+

o]
43 womA Agalr] AsAE A4 v 4

|
(4
Lo
R
ul(f
ol

2

o] H3LAA el v HIAE

£
== 1! Tl = o] v il
o K¢l A3o] Fasitty Azt
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el

e AFEAA R 44 BeoR 1Y gol AuEm g AA AEol
ohomhE dutEde whirel 44719 39 BENE 69 87 X WAl
3}

A Aol rhse FagE 2 GFS VA oA G s UrtEH

=
el Zeld 2 vAES ol8ste], 507he] wFE AEstal oAl
Sl vhe dvbEel tE AfAd FHEI dPS FySAT. THJ 609-3,
KRY 505-3, MRL 412, BRH 433-2, TRH 423-3 57} 40% ©|¢ oA A%
AAE e T TH] 609-3°] A A gAl&o] 7Hd =9kt vhs dvtEH
of W A AR ddS fste] FALT, AHA] FHErAUE e 2
A& THJ 609-3, KRY 505-3, TRH 423-33 AtvtAlE WA &4 &3t
of mpzelell &%t HETeAT HE 5 LA FAGFAA = 70%0] %2
Hogo] yelwton, 2 wAE<Ql THJ 609-3, KRY 505-3, TRH 423-3&
=§ete] HE vhEddd = TH] 609-35 A& vkl ¥ 24 oA
27F 7V wokth Aol Etete] A vhEede] W A= S%uiel=
A4 = ¥ AAV M =ken 2@ v AE TH] 609-39] ¥ 24 oA &

H7E AdAE EFE vtsdoAe B A& FASHA dEst ol g A
I}z ks AutEH S doyE= Stemphylium vesicariume HAsH7] 98 &

nAdE THJ 609-3& &4 % Waldl gt &-&7kA7F dvkar Azhgh
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