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Isolation and ldentification of Antagonistic Microorganisms
for Biological Control to Apple Tree Diseases, Canker(Valsa ceratosperma)

Park Heung-Sub* * Cho Jeong-ll
Dept. of Horticulture, Chonnam Nat’l Univ., Kwangju 500-757, Korea
Dept. of Food Technology, Technical College,
Chosun University, Kwangju 501-759, Korea*

Summary

For the purpose of acquiring microbial agents that can be utilized to biologically
control the major airborne disease to apple trees, such as canker(Valsa ceratosperma),
the effective microorgaisms were isolated, tested for antagonistic activity to the
pathogen causing major disease to apple trees and identifed. Screening of more than
3,000 species of microorganisms collected in nature for them antagonistic action to
the pathogen, Valsa ceratosperma causing disease to apple tree resulted in selection
of effective species. Out of the 11 species, one species designated as CAP141
demonstrated outstanding activity. The bacterial strain, CAP141 exerted antagonistic
efficiency of 65% on Valsa ceratosperma The CAPl41 was identified as a bacterial
strain to Bacillus subtilis based on morphology, culture conditions, and
physio-biochemical characteristics.

Keywords : Valsa ceratosperma, antagonistic microorganism, CAP141,
biological control, apple tree,
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Abat B2 (canker, Valsa ceratosperma) A3 UF9 Abalds A oA 9]&i7l B
Hi glen, Afus £7] 2 ZhAe HAEe] Jtx e 4R HAAE Fo|A A
& FEAEd A Fd Z FFE UG o Had FEHE Uggdoe gdaor
Wk, §57F 47 REojezm A WARAL, WHkE 4590 $57F ¥
A F£38 Ad9ste 549 sle~6¥ddE #Hel #AEP FA7 AN A¥EVIV AHT
Al A moke] ¥AEF e v 2 49 Be YAyl F97 2agnt

A ZTHAA o] &HI e vAEAANE A BFHH, 27 H 55
ABEEE EXANIE AEAAYG AEFGOZE ALHE 4% - 27 - e
REA o2 FEE & Uth o] FolA AEFHCE o= A3 ng R
PR FHE AU EFES B BdA nAEC ud FFAERY A ¥
Sato] ZeAE HUA Ao Wi 7], vEYA uAES
Zupole] 2o % 7HPAE Fol dov, AAHA HHLAE B
2gHog fgate] HE28H BAst o]FoiNE Roeg HuHT It &, Al
g Mg, 2, dadd 9 ulejefs Fo] o] &EHT glom, ol v AEAAY A
£33 2 d7ge] s LE IUke vF, dE Solv, O Yelx A 2094 =7}
oA Ag87t ol Foixz Y,

Ag7A fuatel A sdEore] 4 uAE B Ay TR EA
© TR EGMIA HAlE ez s ftu, AELE JEFROE =4 P AA
ANiaFel #F Id7E FHORE AYHo ffon, w2 9 A|dALEFo WS
2 ANT AESH gAd #Y AFE oMAE FEHF 4Aon? B =
wAse FaHe HAdd S £8 2 w3y, 29 Al SEEadel g 23y
o] ¥+ gIg ATFE XNAAZRE Eedluzt st

0. ¥ 2 Ak

1. XA 2R Aso|Yge 2

AgAY 4, Y T A4 € 73A ESY AFERE 5~20cm EFEL A
Aot HAMEHY L ELSWAETL o835ty ©Y TFE Ry ®£F Ay W4
Toll g GRZYFE £ st el Hajx e AR e Jdog i
D AEe 2o §8uAE Fauyde AN NS tris-Cl buffer solution(pH
75) 100midl ¥ XS 108 A= AAS T sl e S48l nAES A
A4(0.85%, NaChE 34l FUddAdu A [nutrient agar(NA) plate]ol] FA3dle] 5%
Wz TEEdct NA plateste 30T 28l 7] (incubator SW-901)ell M 24~36A17F A
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T oujE & F#FE Bt Awue Radldd. BEE vjAES FUgdH Ao
HES D wkste] &Y colonyE EAHAAH HYATde A

2. ARt RetdRol 2l ¥ +F

Apak S Wit 2 RE W Ade Feld] 5’43}&1 gAY F8 AR e A &
2 gabstdM BA 2 gEe gebs st o % g’ 28 $&2

33 %<¢li}ety] & A(NASTI, National Agricultural Sc1ence and Technology Institute)
2 Ao H 1A (HI, Horticultural Crop Institute of Research and Development)® 5-¥
Al AT e Fdwol B Aol e AT d vu ¥ HES A
T2 Bast7] gt Q- wEks 20T, AdEE 90% ol4e] 235
HFAXYF olHZA L 70% ethanol ¥ 5% sodium hypochlorite(NaOCDEA &
WA relw HY9d A &8 A [potato dextrose agar(PDA) medium + streptomycine 200
pH 30Jol #Hdrx22g &8 Fa 25T F2ujdridA] 2~3U7F wigsley #%
(colony)% HAANA HLeTE EY39 H(Fig. D).

Wash and surface-sterilization
(70% ethanol, 5% NaQCl)
i
Rinse in saline solution (0.85% NaCl)
l
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. @¥njdE ME X I

PDA H 3l F4eol HATE HESIY 26T g widrIofA 2441 A= vl
g3 1 T B #FE % PEIE 26T Wy xAM 7Y A& w3}
™A A 2] ] (inhibition zone Aale 55 dgwoz Auerstgct PDA 3 9hu) A
oA WAFH 7UIF R ejF3HEA 42t AAT FLAT dF(colony)d B E EFH
o T e vusted AFHAEE WEEZ Vehdo] AYYE vusidt 2
AEE FAA AT ASo F£2 PDA WA E o] £33 1, incubatory] 9] HH°J
HAl 25T AER FFo|o A 435 2x= wjgste] HAdd ApdTel A&
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ot BHxAAA FAd iF Ao L% Aﬂﬁ“ a4Fg 93

Agegse Ao Angawdug Agdel $49 CAPUIE 5Ha7 A%
o], Bergey's mannual of systematic bacteriology”, Mlcroblologlcal method, The
procaryotes” F9 Wel ostel vl 4B Fehd A, MFH 54 2 Ao Ay
AE 5o Axstgg. 34 WEzFFEA Bacillus subtilist= American Type Culture
Collection (ATCC)(Rockville, Maryland, USA)o A} #9Fdgic},

i
&

O HeiH S

Doetch®'”el ]84 Gram ¥4 2 g BAsPYD, vAS] AZgs 2 2x4
2 GrayH# @Hsdgol=g oz 3tk PAEY EAES malachite green® 2 F 43}
of WAREAHEAL f5F9 IAYAE Hv|RF S o) &3ty Baeyt

A ) 21 (CM; complate medium)¥#| ol A 2t 25®¥ 7o AL sy, YDCH
2ol & HESA colonye AME #FEF T L3 KBeiA o] kanamycin, tetracycine
2 chloramphenicol 58 #H7tsted ul Y E-9] gfafo] thdt sk g A 2ado

@ deld 42

Oxidase test, gelatin 7} 3, starch hydrolysis, arginin dihydrolase, urease, Tween
80 hydrolysis, catechol ortho cleavage, PHB accumulation, ® 2 & sucrose® ¥ ¥
levan3 A 9 &4 #3A 52 FAs9 T

IH. I\D% t;lkl %%

2. Al HRADIYE 22 ¥

@A gatstEs BA

WA 28 AReA AT ABE B3 YABP
AFE $elSAHE 1),

9 EAEE Pue APsel Aol A 2y
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Tabile 1. List of pathogen isolated from infected apple tree.

§ Pathogen | Korean name l Common name ‘ Sourcer
this study,
NASTI, HI”

Valsa ceratosperma 23 canker i

i
)

NASTI* @ National Agricultural Science and Technology Institute.
HI** : Horticultural Crop Institute of Research and Development.

3. Feiyof e Ao|yE MY

A P ALY AAdGAE FHdog Edoly oM HEeld uYE
300001 ZhE oAb F-@Edded of %

KX
Ak e B npelzbo] A3rd CAP1419] Hagde] 7 48 o2 YE e

S

—E‘

Fig. 2. Inhibition effects of antifungal bacteria CAP 141(A) against apple
pathogen, Valsa ceratosperma(VC) on Potato Dextrose Agar plate
for 7 days at 287C.

Table 2 A B+ vtet o] CAPl4lE Atd R 3 ddod g A &o] 66%& Y
Bttt CPl41E & AEA @ Aai-adyade das 2@ M ¢

22 Ao vyt B Ao 8¢ CAPlMle U & A2 ddd dstde 2d
gol gl& HAow Ay watM g9 o d7E AHAA CAPI4L7 EHld= 2
ge2Ag 28l AAs AgEH EAE THNE A7E P Aoz AnEch
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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 287C.

e anisms | CAP|CAP|CAP|CAP|CAP| CAP|CAP|CAP CAP CAP|CAP

Pathogen 130(132135|140 141|142 (145147 150|152 | 155

V. ceratosperma 13 27 40 30 | 65 41 14 40 49 27 | 45

Zone of inhibition*(%) = X 100

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

4. gz =3

Alztg ol tisiA AFg=e] M 4% T3 CAP 1418 FAH3 7] 93ty vy
o Fepd A7 ugd 54 2 AYHTgH 4d 58 HES de # 3,4 ¢ #o
o, 2 AEe] FAHE AAI A Bacillus subtilis® 3= Ao,

Bacillus subtilis CAP 141 ¢Fte] 54 & Zte 3714 2 U4 dztd oz 4T
o} 42CoAM &R ¥ ETAE PA3E Gram YA To2A Aetel W35 starch
a5 UL, catalaseZ} %A, citrates %A, nitrate reductione %4, indole ZHAFE
o)tk Methyl red ¥t-82 &4, VPRIEE o3tAl Jebg o, HSHAE K/A°I
2 9 ¥3ee TE, xylose, mannitol arabinose’t YAL.2 YEIGT B A7 B
g3 FF9 vn #FA Bacillus subtilis$ ¥ AEI Az ety Mdeld o 43
4 EAdo] A9 T AR HYH.

ol8]3t A#}E EWE Bergey's manual of systematic bacteriology, microbiological
method 5ol 71&¥ % 7|&Fd @& CAP 141 &5 Bacillus subtilis £ 1 9T
o2 FAHAHAUG.

4
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Table 3. Characteristics of antifungal bacteria CAP 141
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Characteristics

Strain

Bacillus subtilis

CAP 141

Cell diameter > 1.0um

Spores round

Endospore

Gram stain

Form

rod

Sporangium swollen

d(+/-)

Parasporal crystals

Catalase

Voges-Proskauer test

pH in V-P broth
< 6
> 7

Acis from
p~Glucose
L~Arabinose
p~Xylose
p-Mannitol

Gas from glucose

Hydrolysis of
Casein
Gelatin
Starch

Symbols :

-, 90% or more are negative ;

+

, 9% or more are positive ;

d,

11~89% are positive
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Table 4. Characteristics of antifungal bacteria CAP 141.

— SUain | gacillus subtilis CAP 141
Characteristics
Utilization of
Citrate + +
Propionate - -
Degradation of tyrosine - -
Deamination of
phenylalanine
Egg-yolk lecithinase - d(+/-)
Formation of
Indole - -
Dihydroxyacetone ND ND
NaCl and KCI required - -
Allantoin or urate required - -
Growth at pH
6.8, nutrient broth + +
5.7
Growth in NaCl
2% + +
5% + +
7% + d(+/-)
10% ND ND
Growth at
5T
10T
30T
40°C
50C
55T
65T
Growth with .
lysozyme present

o+ 4+ o
o+ 4+ Q.

Symbols : -, 9% or more are negative ; +, 9% or more are positive ; d, 11 ~89% are positive ;
ND, no data available

V.8 =B

AR A BASE Beue de AYrABE RIAste] FAAZRE F4)
BES BYsy ABUE BQd U@ 289 P4% FFE FAY Ane 9o
2t AAAZRE L 30009%0) BATFAN PAPAT dstel APHe| 5
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F uAEL 1AHR 11F Audtgan, ojFdi 718 dgde] Hojd vAEE
Z2 o2 CAP 1418 Agsgo. =3, 2 dygoa £ R i 656%9 &
ARdAds vyt ZaFHo] 43 CAP 1419 HeFH A widy 54 2 A
AsratA Mgz 58 ZAete bl HEZ A3} Bacillus subtilis®t FAH% o2 54
= At

F890 : AARYI T Valsa ceratosperma, Bacillus subtilis, 2 3m 48, CAP131
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