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SUMMARY

In order to acquire microbial agents that can be utilized for biological control of bitter
rot(Glomerella cingulata), the major airbome disease to apple, the effective
microorganisms were isolated, tested for antagonistic activity to the pathogen. Through
the screening of more than 1,000 species of microorganisms collected in nature, 11
species of antagonists were selected. On of the 11 species, one species designated as
CHI1141 demonstrated outstanding activity. The bacterial strain, CHI1141 exerted
antagonistic efficiency of 65% on Glomerella cingulata, The CH114]1 was identified as a
bacterial strain to Bacillus subtilis based on morphology, culture conditions, and physio—
biochemical characteristics.

Keywords : Glomerella cingulata, Antagonistic microorganism, CH1141, Biological control,
Apple,
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gAge APIRE FA02 oF 300 £o] A wAsts Wz 78 skl 89 4}
o] me T BN W PAo] He Wolh.) Ao o]2a) BN HF wot
o] EAV 12 EAd g fde] Yukle] Balel Hx glw,? %wu AGNNE BAA
g2 o] B DR a0 B FAE Fetn ek, 53] AL RS ANE) 9B
ol B AL H8, B4S AR YA HAFo R ALEY B i AT Ao o
g 277 Axz AXn Yok At BF AME =P oA AR HdTe) wos okas
9m 1 Abgel] Mol waA =ct, old] tid WEo A wWad ty ABSA WAt
BAS A Ik A2 BAle 4F 7FsAo]l Wilson SV o8 Qgsoigon, 2 7|
%ol o} A9 AF A Fo| FF nFHAY. olF HEEA WAl Yzt A7l
N Pseudomonas, Bacillus 59 A7, Trichoderma 59 2%0® 1813 Debaryomyces,
Crytococcus, Candida 59 E2" 7} 2 ol&5n lam, ol2idh WESA wAlo] A& 4
7 g2 wAgake] Ego] FELD gch?

B ATE Aol 2Aste @A HU7 S 2 2 £stn, PelE Al eRudd
o thel Aol 5% TN AT L AAARSH Eejstnz st

0. o 9 Hik

1. XgA2RE JE0lME 22

Ayl 4ok, A 59 Ard 2 A EYY ARZEREH 5~20cm EGE A3 st
gagad 9 Edwayde olgsld Bd #F& ReElaigth, £ Al HLPo W @

AgaE Felshr] Ast] "#o AR @& ZRE Hde] JozRE nYEE FsH
CIEV RS —raﬁhﬁ”" AH S ARE tris=Cl buffer solution(H 7.5) 100mlell ¥z 2
108 A AAIRE & wixdle] Eelsle P& Ael494(0.85%, NaChE FA
sty o A ﬂHZ [nutrient agar(NA) plate]o] 348l @z T@8gct. NA platese
30C eujrI(incubator SW-901)o A 24~36A1F A= vl & AFE Eeldted AlAy)
Aol BastEc, FeE vlBEe it Ao] HEsta wiedsted @Y colonyE HFAAIA
HedHe] 23 HAHol A

2 M3t IRl 2l X 4F

Atz @AY Hte2RE WAdEE ] st AdAgel Fa AR E dA
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TAbetEA W 9 FAUE Wk HYslel H97S et w8 vE03A gy
g}7]5 9 (NASTI ; National Agricultural Science and Technology Institute) ¥ i34
(HI ; Horticultural Crop Institute of Research and Development)Z %] Al #g &
glo} 2 AgdeA 23t Hewd vlm 2 FEskch

BATE Eeldr] st A Wk 20T, AUFE 0% o3 2854l 3zt
FAAF oHzZ L 70% ethanol ¥ 5% sodium hypochlorite(NaOCDEA HHAHEE D
g7 A4 wixl[potato dextrose agar(PDA) medium + streptomycine 200 «1/ml, pH
3.0]0l Wwkz21E &v] ¥ 25C F2uidrlelA 2~3U3t wigsta] dE(colony)S FAAA
HYFE EelstichFig. D).

D

o2

Wash and surface-sterilization
(70% ethanol, 5% NaOCl)
)
Rinse in saline solution (0.85% NaCl)
!

Place on fungi selection medium
(PDA +streptomycine 200 #1/ml, pH 3.0)
{

Sporulation and pure culture
Fig.1. Isolation of fungal apple pathogen from apple tree

3 WEdE MW A S5

PDA #HuuljA] Foo] WS AF3td 25C U] vyl 24A7T B= widst ¥
a2 FHd Bag FFE $Fo HEe 5T W& 2xdM 74 Fx wgstEs A=
(inhibition zone)E FAsle AFE ZPgFo 2 AL tl, PDA Hou)dA Ha7a 79
7r XA zhzh PG Hdd T (colony)el A AL &3] A2 P9k v wdio
AR A& BESE Vehlo] ZgE S vasigrl. 238 4de 35y Ao Ao
< PDA viAl & o] 8312, incubatorie] wiF&L G| BT AR FFolo Ao &
3% 252 wigste HdA AP Sl HFE AU HLddo] tig ZEgo)
S AgA T8 2eldd

230 P89 TR AlFHdTodisiA AYgHol ¢ CHIIE 487 s,
Bergey's mannual of systematic bacteriology,” Microbiological method,® The procaryotes” 5
o Whgol olsld vlAEe YA g, Wiy 54 £ A AsEH 4 58 HESA
3N NZFFEN Bacillus sublilis= American Type Culture Collection(ATCC)(Rockville,
Maryland, USA)<llA okttt
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Doetch‘f“&c‘ﬂ 9314 Gram €4 ¢ IHES ?’%%ﬁ%iil, O Ee] HEEA 2 2EAe
Gray3 2t @8 gelol=oz sy}, pAE9 ZAE malachite greeno 2 FA3to] YA T
AP 59 LAAE #v|A L o] L3l Batslct,

)

@ ™ ME

282 (CM ; complate medium)ujx|ellA] 2+ 2=d8 #Fo] A& #AeP s, YDCHA
e HEF3d colonyd & #AsIHTE. T3 KBuiA|o| kanamycin, tetracycine ¥
chloramphenicol 5& A7tste] vl &< Ao N AP S SFsA

3 MeiN ME

Oxidase test, gelatin 71=%-38ll, starch hydrolysis, arginin dihydrolase, urease, Tween
80 hydrolysis, catechol ortho cleavage, PHB accumulation, B2Z&, sucrose® H-E
levandd 2 g49 =3k 5 24189

. fR 9 &%

1. RNIGAZRE Old@el 22

FE 2YRI YRS ADAZYE Eeisb] fsted AFAANN Y ARE AP PEAIA
St Zol Al BYTFE 1,0090F Eeltdrt. 28 ngRL JFFRNAC) BFo
o 3¢ BYN ¥ PRV A HATR 29 Aol At

2. A} HRI0ME #2| U 4F

AgAe] Fa ARl JgT AEE BFe] JAsFE A gAleluM Wy 2 &
Ez ke ARste Absel Wald gl HddEE ERSATHE D.

r&

Table 1. List of pathogen isolated from infected apple tree.

) Pathogen Korean name Common name Source
. . this study
X tﬁ & * ’ *%
Glomerella cingulata 12k bitter rot NASTI, HI

NASTT' : National Agricultural Science and Technology Institute
HI* : Horticultural Crop Institute of Research and Development
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3. ANy CiEt ZiEnjdEel Mt

A A ddTe] A AR E AR Bofolu delM e n|dE 1,00044F
7hedl At &A gl i AYPuIYES ALY Ade <E Do Jehidrt. Table 2
AM BHe vieh 2o CHI412 Atk e ddol dig A= &o] 65%2 vetstct. CPl1l4le
= AdeA B2 At gxEddedl dis 2¥FHo] Y ¢4 nAEY Aoz vebgr.
= A7 8% CH1MI2 ©E AEHYT stz dgo] & Aoz g,
et BE 6 o] A7 IPAA CHlllel #vldte Z¥EAS e BA 2gE2
2AE 7Rt A8 k¥ Aee Algddh

Table 2. Zone of inhibition*(%) of the each antagonists against apple pathogen, Glomerella cingulata on PDA
media for 7 days at 28C.

. Isolated | oy | cH | CH
Pathogen I100gaNISMmS 14113011132 135

Glomerella cingulata 13| 27 | 40

CH|CH|CH|CH | CH
1145(1147|1150, 1152|1155

14 1 40 | 49 | 27 | 45

. NT-T
Zone of inhibition*(%) =
NT

X 100

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

4. dEn o0 et BNy FWO0IQ| N|En}

2es AXIHAUE W BAE FFolod i ZIHE HES] s, PDAuIx|] G.
cingulata® JEst 24X viFg & b el x| (nutrient broth ; NB)oll A 24A13t wj oF3t
284S 0.5m AT, dFo] AXY G cngulataE 25°C w71l 7L3F wjgst
o AL FHT NZTFe Hwatgot. (O Do B uiel o] Ay W]
oA B2ld Zew CHI1419 widdE Axsle] 25T dFUzt vidstsdlS u &4

HAd#A G cingulata®] 5ol 95%°173 AASHAT. wetAd B QT B3 A
o] 83te] AtTtIAo A HA e FAEE WA ¥ 4 S Ao g gi"d.

tlo o rR

Fig.2. Growth inhibition of Glomerella cingulata by antagonistic bacteria. G. cingulata were grown on
PDA at 24hrs and treated by antagonist, isolated antagonist CH1141, CH1150, CH1155.
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At atoll tiElA Aaelo] s 4% ﬂ"“"l CHI1141¢& BA3sl7] st njyg&e
g2 A, widz B4 2 Aty A 5L AES dye (F 3, L Zod, 3 ‘U}
BBl T3S AAF B3 Bacillus subtilis: 3 = AT},

Bacillus subtilis CHI11412- ¥t &84 Ze 3714 2 8714 9o s 4T 42T
oA &R g3 XAE Aste Gram FATLEA A2l Ase starch #ale S AU
431, catalase?} A, citrate= %43, nitrate reduction® %4, indole HAl= S4l0|ALt.
Methyl red ¥H8-& &4, VPRHE-& <FatA Uebten, HoSAA L K/AoIa 7 &3llsS
¥5%  xylose, mannitol arabinose’} ¥do 2 Jehdrt, B dFoM Bl 739 Hlm
W3 Bacillus subtilise vin ZHEZ A3 Fejsts, Ageld ¢ Asehy 4o A d
& Ao HyPr),

olg]$t HAHNE EWE Bergey's manual of systematic bacteriology, microbiological
method 59 718 &7/ 71&0l wel CH1141 #F< Bacillus subtilis =5 1 §37C2
FRE A,

Table 3. Characteristics of antifungal bacteria CH1141.

Characteronss Strain Bacillus subtilis CH1141
Cell diameter > 1.0um - -
Spores round - -
Endospore + +
Gram stain + +
Form rod rod
Sporangium swollen - d(+/-)
Parasporal crystals - -
Catalase + +
Voges-Proskauer test + + N
pH in V-P broth

6 d(+/- d(+/-

> 1 s - ~
Acis from

p~Glucose + +

1~Arabinose + +

p~Xylose + -

p~Mannitol + +
Gas from glucose - -
Hydrolysis of

Casein + +

Gelatin + +

Starch + +

Symbols : -, 90% or more are negative ; +, 90% or more are positive ; d, 11~89% are positive
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Table 4. Characteristics of antifungal bacteria CH1141.
Strain

Characteristics Bacillus subtilis CH1141

Utilization of
Citrate
Propionate - _

Degradation of tyrosine - -

Deamination of

phenylalanine

Egg-yolk lecithinase - d(+/-)

Formation of
Indole - -
Dihydroxyacetone ND ND

NaCl and KCl! required - -

Allantoin or urate required - -

Growth at pH
6.8, nutrient broth
5.7

Growth in NaCl
2%

5%
7%
10%
Growth at
5T
10°C
a0t
40¢C
50°C
55T
65C - -
Growth with
d d
Lysozyme present

Symbols : -, 90% or more are negative ; +, 90% or more are positive ; d, 11~89% are positive ; ND, no
data available.

+ +
+

d(+/-)

g+ ++

a4 4+ a0t
a4 4

V. =

AR sk SRR i AYAES 2] Asted AAAZYH fE0INES
geien A3 BA BeRd U A9 A4 278 $AY 2o 9w 2ok A
228 Qe 1000959 P42FNN SARLR teted BYHo] $4E UYBE 147
oz 113 Agagen, oA 7y 2Ye] Hold v|4E CHIAIE HFHoz Aust



106 Korean Joumal of Organic Agriculture 7(June 1999) Copyright 1999 Korean Association of Organic Agriculture

AT 2YUIAE CHIMIE 228 eAgd@d disk 6% ¥ AIALe B3d.
2ol $4¢ CHIMIY Feld 43, Wa 54 2 42 4sed 44 52 248
ulm AEQ A Bacillus subtilissh %A% #o2 AU

F80] : A, Glomerella cingulata, Bacillus sublilis, 23v1A48E, CAP1141
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