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SUMMARY

69

Three antagonistic bacterial strains against Valsa cerafosperma, one of the apple tree
pathogens, were isolated from the nature and investigated. Out of the about 3,000

species of microorganisms which was isolated from the nature, the 3 strains designated
as CH219, CH220 and CH245 were selected through the test of their antagonistic
activity. The antagonists showed over 509 of antifungal activity against the growth of
Valsa ceratosperma on PDA plates and, by the treatment of the culture broth and the

heat-treated culture filtrate of it, showed over 95% of antifungal activity. When we

tested on the medium which contained their culture filtrate or heat-treated culture

filtrate, the antagonists strongly inhibited Valsa cerafosperma. In bioassay on the apple

trees, the antagonists also showed their antifungal activity.
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I.A 2

A2t Feby(canker, Valbsa ceratosperma)& A9l Asbds AlBol|A slsi7h Hors) s
ow, AP £7] 9 ZEAe] dAlsle] 7hA) e U AAE FolAu AlEe okl o)
of FAFoll 2 FEE vk, of waholl A=W UFAAo] Aoz wsle, 47} of
b FEeleEm 47 BiARG Wk 4590l FE} 223ellA F4e] s 54 o
T6Hols ol ZAR T8k At 2P EVI7F PSR b A 5oke] TAE) veE
ol ubel gl A gk Exh 292 2!

A TllelollA] o] &3 gl wIEAAE A EHebd, WA - Eule] B
EEE FAATE viEAAS AEsker ASEE 4% - 47 - AR n8EA 5
o8 FEE g Ak o] FollA BEFAoE olfE A wAE] Al w=
7SS Bl WY ool ok st Ede] A, A vlEste) Aite, WY
A gl tig 714, wiHA e o] 83 XA W obsulole] Lol & 7H4dAHE
ol sler], AARQ W AE B o]2fdt slvhiFe] EdHog gt Auehy

A7t olfoiAe Aeg Baslm Qiok? A, Ao A AF, AF, PAF Y vlolex
ol ol g glow, ol2d ulYEAAle] A8} W Aol sh it Fyhe n|F,

ne

E Solnl, 2 flollE WAl 200370 Frolla] AE3P} ol Rl 3 int,”
AF7HA Felvelelld] Fedioke] 4 nlWEol Bt AT FYIMA Wl F
2 Bofdd WalE didez Fslel ghu, A4S AefRohe A Y ARl B
g ATE FAoR Aol o, oA g AAAGFe) Helg viibo g AR WEEH
WAl et AT opA® BER AotV

B QAT ATtellA] washe ko] wAdEe el W fyeky, Feld A Ree
off thell Agtelo] S FFA AT AdARLE Helslo] B oz Babig Wy

372} alglet,
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1. RHENT 22 ¥ W

At A AR F ek A4S vedle S osle] WY e RE HdE IAE B
2lato] FAlBIGe, ARt Rabyd winte g HE] FEFHIE FElsly] flsted At Fe
AR & $2) gAsbEA HA gl FAHE sk Aol HATS Reluldd.? w
o TEXEH FE7]EU(NASTI ; National Agricultural Science and Technology
Institute) = odled+4(HI ; Horticultural Crop Institute of Research and Development) 2.
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He] A AFS Bokitol B AgAelx Helgt WA vz 9 HESUc HUFE £
glslr] Sdsted D wWuke 200, AUSE 90% olgel gl 397 FAAEF
o zA-2 70% ethanol ¥ 5% sodium hypochlorite(NaOCl) 24 EH4-Fsta Wl A=
£ wllA][potato dextrose agar(PDA) medium + streptomycine 200p 1/ml, pH 3.0]ol] =t
z24% &9 ¥ 5T dr]olA 2~3U3t wisle] FE(colony)S BHAEAIA WHATE

welslirkFig. 1.

Wash and surface-sterilization (70% ethanol, 5% NaOCl)

!

Rinse in saline solution (0.85% NaCl)
4

Place on fungi selection medium (PDA +streptomycine 200p 1/ml, pH 3.0)
X 3

Sporulation and pure culture

Fig. 1. Isolation of fungal apple pathogen from apple tree

2. A2 RE RE0MERE

AodARZEE v WS Eelsly] flstel, A S FHsE a2 WS AR A
o] L ApEE Ne B AFIH 93l plate count agar(PCA)uiAloll Exbstar, 25Tl 484
7k wiekslk 3 vkehd colonyE dw|7dstollAd 27dste] wlEE Feldich. i Eoke g HE
e 2elg 9o, AZERE 5~20en B Azlstn s|Adaby 9 EoRdaiYE o] &3t
of vyl FFE Heldeh Agu|AE Helbdde A2 A18% tris-Cl buffer solution(pH
7.5) 100mlol Wi Aedueks 108 AT AARE & wixvel] Folsds v8ES Aeldds
(0.85%, NaClE 3}43s}o] ofokabxdulA|[nutrient agar(NA) plate]oll #Aslo] FEHE &
whsiodel. NA platesy 30C d-2ulek7](incubator SW-901)oll4] 24~36412F A% vzl &
TF5 Relste] Al Eabelgivt, Helsl ulYE dodkuiRlel] HEsta wioksiod
3 colonyE SAAIA wdTahe] Zgke] Addell AHgslsivt.
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3. FHO| ujuy

ZATEE GPA AluiAloll 28T, 8217 33] A% ATMIFAA $¥e] B4 A7 F
0.1% tween 80 £ 1ms} W SmE 7he v1g F2e] Helo] EAE Aojulo]
gl zARIED oiyloll Mkl WERE Hrlelol WulAog Bl EAGE 10107
2 zgetel 2 iellA) 0.5m4 WS,
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4, AT dxo| gt RHY WHT| Ax|F}

AGHE AZUS o Fek WA digk Ag-E HEs] s, PDAsIRA] V.
ceratospermas 315810} 24A1ZE widet & ookl (nutrient broth ; NB)ollA] 244]17F vl
der AGFE 0.5m AEAeY Aol AER V. ceratospermad 25C MAANA 7Y
Fouljodste] A ¥ Al dze) vlasigic).

5. WET AAUF 0|8 ArS2}

sy

g& bl (nutrient broth ; NB)ollA] 48412 vk & F FA& AAz7] 93l
o] YAReslo] AANG 1L & (). 22un nitrocellouse membrane filter(Micron Separations
Inc.)oll FFAA FAelIsicHFig, 2). AdFe gl o] &3t IAAE Azl
THO|E FETlo] FHole FAARE PRI,

Culture broth
M (NB, 30C, 16hrs)
Centrifugation
(5,000rpm, 4T, 15min)
Filtration

(0.22¢ m membrane filter)

Fig. 2. Preparation of cell-free culture broth

6. @Aelst 2T efYdo| Faks WHF| AH|&=}

Axelat AT wlokalo] by WYFol iyt Agtele] AEAE sty glal WA, 7
72 oA (nutrient broth; NB)oll4] 24A17F ulokst ¥ FAIE AAel7] e AL
21(12,000rpm, 10min, 4T)ste] AANE o1& # 121C1.371DoNA 15587 w3kdd Fol
gith. 2eby ol PDAMAlG 24417 wokst ¥ wjoksl V. ceratospermadl) MR 2
FF vlokd 0.5mE D AEslo] Fole] AFHES AsHok. Axelg AakT ekl
WjZE= PDA iAol ZF< tilel] sk wotolg Hrlelo] wiAE Alzsigict, Fabg W
QPP 25T idollA] TUZY ekt AgFe AR tlzTekel oA FEE wla
3t
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7. R AlzolM REE @S o &2

AT Ago] Al 7Y 3ol Ate] 30en AARERE] 20en A2 T 22H(1
A 234 7HADS 0% ethanol @ 5% sodium hypochlorite(NaOCl) &4 i 4bdstal =
S )3to] Tohdich, WFG dIRE vlAZ 2AR] A4HF oA 5x10V1 WEA/ m)
wlo] WY TAE gx|moll B3] Azhlyrirle] A Eslel Xelsisivt, WEAL detey
V2 3em, AZ 2em, F7 0.2en 2712 GAWE @yt Exrt FUsHAl FEA) & & A
= gl Bojol] 7tar o1 gloll 2gbxele] g ol nAsigivt. WATE HE HeAe £
A 4bol] 48217F HelE wRol|A] EEAusto] ubE-E fluiadeh. ARhbRe] i
JAase gasiglon], A% el ks 10ell/mz zAlslo] HWAT XelHt
Heldol] 79 7HH o ool F-i-43Fslqirt,

ek

s

or 2 rlo
T~
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1. SR ol 2|

S AR AAZYE Heletr] st ATAANA SHE AEE ARHellA
of 7ol AMelstol whal FAZ 3,00000% Lelelsich, eldl v]4B-e ofepiauiAe) Pt
o] colony® WAAIZ & W waksleiA) WATe] e Agel) Ageiar,

L

2. FETE HHE 2al ¥

Adake] 2o AFigiAlel ookt A8 AFel Hbsas WA wAshdA WA 9 &
wukS AAsto] Ake] W) ¥ebdAF Vala ceratospermas HelstArt. HEgt

=
Held Bgoli ATleld FEEGole] MHA WEE Holz] ¥ Ay AT 3.

3. Ferggoll chet Z¥oPdgel g

A AT Aokl At ARG FAeR Eqelut dellx] Feltt vldE 2,50044%F
7heu) Azt Hehy Fstolell thyt AguldEg A3t Ak Table 20 vehligich.

Table 2014 Bi= uie}l Zro] CH219% At Fehdd ol digk Azgol 60% 2 7P
3 mjAEel Aoz vehten, g CH220(57%), CH245(54%), CH242(28%)EA
2 Zeteo] Fokvh, B ool el Qg 4% % CH219, CH220, CH245el visted 2
o] wiokiEo| ko] QA H& ool 7t EAJIAE gohugict, it Aol

T
2 Foolu} AlEdTel tislels AgHo] 3lE Ao A7t
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Table 2. Zone of inhibition*(%) of the each antagonists against apple pathogen, Valsa
ceratosperma on PDA media for 7 days at 28<C.

Isolated microoganisms

CH242 CH219 CH245 CH220

Pathogen
Valsa ceratosperma 28 60 A 57
Zone of inhibition*(3%)= SErt- x 100

NT : colony diameter of no treatment(mm)
T ; colony diameter of treatment(mm)

4, 287 HE0| gt H2hago|o| ARz}

b

1

AE

1ole uf Felggoldl oish A ZHESY] S, PDAwHA V.
ceratospermas 3Esto] 24417 wlekst 3 sk odokulA] (nutrient broth; NB)oll4] 24417F vl
et Agtg 0.5m AFESUcE. Adte] AXH V. ceratospermaZ 25T #Ng71NA T4
7b wlokslo] ZAghrs Fdelel iz} nlasigictk, Fig. 3ollA] Bz wiel o] Rabdedd
of] B odfoll4] Eejalk ZekF CH219, CH220, CH2459] wokol-g AbZslod 254 AFY
7V wekslod-e u) Rehy wWYTel V. ceratosperma®) ABHol 95%olA AAEIc}, ulehA]
HodFol|a] Eejgl Agdg o dsled Azt AAAellA sl FebEe WA & ¢ A& A

LU L ©

o2 7]dd,

o

N
ook
0|

T

e

Fig.3. Growth inhibition of Valsa ceratosperma by antagonistic bacteria. V. cerafosperma
were grown on PDA at 24hrs and treated by antagonist,
isolated antagonist CH219, CH220, CH245.
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5. W&zl T WYAF 0I8E AH|=2}
Belgt e CH219, CH220, CH2458 P odokuliA|(nutrient broth; NB)ollA] 48417+ =H

ok 3t X FAIE AAsy] fele] VAR sl] AANE 1S F 121T1.371%DelA 1587
aoka Falgiet, Heky Faloly PDAuRA|G 24417F wioksl & wleksl V. ceratosperma

of dxeld AT iy 0.5mE HH *E*M Holel AFHEE AHHEYHFig.d).
Fig.4oll4] Ei= nie} ro| 37k g 585 Fab 5golell tisted 7o %ol A Alsto]
ZAggo] HHlshe AgEdol 121¢(l. 371?!)01]*1 1582 sskgdE gAel stols Aol
HE:A b

Fig.4. Growth inhibition of Valsa cerafosperma by heat treat culture broth of antagonistic
bacteria. V. ceratosperma were grown on PDA at 25T for 24hrs and treated
by heat treat(1217T, 15min) culture broth of antagonist, CH219, CH220, CH245.

6. L&P wjLdo| Fa8 FZol2| Ax==}

7&%‘;&% Zedefulil(nutrient broth; NB)ell4] viddt & FAIE 4T eIHoE AAsn
08 dxlel(121c, 1.3718f, 154) kAL eioked-& o3#H(.22um nitrocellouse membrane
fllte) slo] o] SFrHA] wiokel-g o] sto] NAwIR|el| Z7i4 tldlol]l Hrlsle] nAwi & uts
Hebd el V. ceratospermas AEsIcl. Fig. be FabEd-E HEslel 25TlA4
747wk Aot AgalA Felstk A At B vt e g velyen, o
gk Au dxje] kgl ZFke] el ol wlkslod o]l Fujsle AdEAo] of
= AHE o eHE4ol A Ao A7), weld Zde] Eulshe AFEEE Bl A
slo] ZegA BAE TEshe vl desietn A7k,
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Fig.5. Growth inhibition of Valsa ceratosperma by heat treat culture broth of antagonistic
bacteria. V. ceratosperma were grown on PDA at 25C for 24hrs and treated
by heat treat(121%C, 15min) culture broth of antagonist, CH219, CH220, CH245.

7. XE Hjuf AfztoilM el &2 & 018 Faty WA &3

AR el Aol AJel 7Y 3ol Agbe] 30cn AARERE] en Ao FF 22H(1
WA, 2 HETE el Hollla, Hidh siEE ulaz EAR AdE ol W
ExE Helsldek, Valba ceratosperma(F2 ) HEL ASEAE T340 484]
el & A6 LEE ol WHE felsigich, Zd Aeles whle HAF Helda #Hy
T Al Fol] AdTg T o guisdEs)sic

Fig. 6ollAB= ulebzdo] Valsa ceratosperma(F-2rd)ut Haldt tzTollAs Aah}is:
7)ol ko] WAl mAE|G oLt B olollA] EEidh g CH219, CH220S Aeldt Avht
FollAe ol HHAEA] giokrl, wlebA] B qdFolla] Eeldh Agu|MEg o] gsle] Rehyo

WA Fhsstgih,

ol



A3t S=39ge) m A Aol .
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Fig.6. /n vivo suppressive effect by culture broth of isolated antagonist,
CH219(A), CH220(B). against pathogenic Valsa ceratosperma(NC).
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AP FiAl ol whAlshs Rebd Fato]l Valka ceratospermaoll thal ZghuWE-e- 7]
Stel ARIAIZTE v LS Felste] AgHo| 8k u[WEE Alslaz) sk, A
2Re] Feldt 3,0000F2] u|BE FollAl Fehyfltel] tisled ZAgeoe] 93t vl gES 1%
Aulslgiom, o]Fol|A ZiksHo] woit CH219, CH220, CH2459] 3%579] n|yE-2 2%
Hog Autsigivy, o) Ay CH219, CH220, CH245% Yebdoll oigk 50%ol4e] =
2 A AEg 2o, skl Vaba ceratosperma 3% ¥ ZA3FHelet Al
Z1gt wikNE Helsiolg o 95%elde] ZAges HodFdet, et A ok oule}
gAelste] TANAE THEE WolE H i g HoFeich Feldt Agig o4t
AR HE AgdA e FehEA el tist A g Ho £t

Fo0] : Azh IR, Ay BE Vala ceratosperma, CH219, CH220, CH245
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