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AT=RS ZE AEYAZITl tislel B SRFAMBAMY] Aol 7HsE 838 nitrogen sourceE AT
ZYXEE HRY nYES BE ullEo] Bol HI1EH 1 e AFolch 2o R EURE 249 YHE
HA, ol SthAEAL AE Al 363] & 53] Q77 gksoirl ZEguiel 4] SB Hg £2 =28 & & US A ZEnYEY AlEHA gt &9 £ AFolA] AE gRla &do) mhe Thet AMSEAA &3t Jlof AlEEA
S ARNSEE 81 =8 Soi &2 e TER2 BE, CU=RAFA B 2 7|hEch ZAle} njUES 5E B S7EdY HF =2 JY6-10F = Gram-negativeo] 1 3144 ol £2 = L)
4 o) Uex RoP B A e WY Sl EFdd £8 4869 O CIEEHE IUFEIS HE 2y 2o A2UE 7Hs) AS 48 susilnh A WEe BT 2s4ont AANE  ohlel o] B Hel
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o] =E2 4 1 FAZF EuL s ShehE7E 280) tlel HEehA Rolrhe vz EMshks 2 iR 9ndle dTekl =H e Phytophthora infestanesrztol] o kKls
A 704=rt 28 AOE FriEdch 7t sk 89 EAIPE /dal oiE & En0f 2w 1+ AlEgch o 2 SR 5HE VERIICL M SBMES




X126

19994 123l 18l 329

368 SHHOSA AAR

seu

o

L%
Ntz s s
domonas cepacia JYo-104 +4

[.H2

BUS vt At

>4
g
o
o
o
1o
-‘}’

o
e
i)
X
A
£
%
o
5
€
Kt

Eal, AlEdol
tHAREE] Q5] Q15
2 A A=Y S0 Jito] 25|
I EF7F e Hek

olzish MEZ SUAE depe AT A Al 79 UEeR LFEd, 7IE
U9 FRE WA SFEE =oAL W8Tl thsle] fast Ag 2oH
= AIES ALl A Y] nllE RS B85l MEE SUEDE ok Wl
QTH3,14,21,24). B 71E U TEE #Zoks dTE 7IE8 2 5 o
o 7 EAHZE 710l Aled iAol A4Sk 1B nldEss Zohlil, ot
ndE ALYtk & SREde Ad 22 BYciEE A7t Feb] olRo]

A2 Aek6,7,8,9,10,11,20,23).
oAl Bl sEREel &

2l A87sEE £2 ACR F71Ea JUrk5,15,21,24).

AlEH WS Q19 28 n|4ERE Trichoderma spp., Pseudomonas spp., Streptomyces
spp., Agrobacterium spp., Bacillus spp. Myxococeus spp. 501 2] 0]&F 1 len $Hx)
A7 DYE T ATK2,21,22,23,33). AEEATON et ZEnMES] 2SS o

Jislol wawol Wae

HolA] AlZo] BHIghs tiAtEE & B9
A Yot EQol Exfishs & ol
=8 sk A, A, dedol 71dstel
(3.13,15,26,34).

SUELES BHgeRy ZEAEE she nIdES tiRER WU Ee Aldolm,
0] FollAl Pseudomonas® Bacillusoll £6h= AldEE o188 WESH Wrloll theh A+
7} EU5HA o1RAX I QArk(9,13,16,17,25). & Pseudomonas cepacia TS0 thet &
7} Bo] ZHES UEDl, P. cepaciai Phenylpyrrolel EITFEEQ] pyrrolnitrin,
aminopyrrolnitrin, 2-chloro-aminipyrrolnitrin 53} PseudonesE 4445h= A22 HIH0] Q)
H16,17).

i gl el
HeFo) olsh Rt
S

7b Atk

A

2gnlyEel ABHAT
<
s

27) Q1%

ZET i 220 s £UHRS] FH EUQE AHORRE 10emiQolA] A
Z, polyethylene bagoll o] 4Col EPSINUCE EQO] EHQQICZA pH,
M.C(Moisture contents), O,
F4(pHT.0)]9] H1E( 1:5]12 519 160rpmolA] 1A17F B9 shakingBh
-5l MCE 105C2] dry-ovenollAl 12A17F B9 Al & weightS
O.MEZ 4500CS] H71Z0llA] 4417 St HAAT & FF6KAch
U zekEe) Bel
ALS EYolM BELE e nMEES Heloh] 918 King's B Agar #iXI9H
NA #izol 4B ergol wel 45 Al colony 45 40-80 cfulcolony
forming unit)/petri dish2 XX T2 Botrytis cinerea®] EAFHEINS Zt7}0] Hij %]
o] EREEESKICEL BREE B8A F, SFEHE UEME onyE EEI5iel
Aol AHSBIACH20, 2D).

1(Organic Matter)& ZHoI0om EQQ] pHE [EQE

ol

0z

2. ZgMizel 58
7}, Gram's stain
H2l8 ATE Cystal vicetOE G F, Gram's lodineQ = 127+ @4, 95%
EtOHZ €M% Safranin 2 4510 AlFe) Fel B Gramd S8 ZABIN
TH18).
L} motility test
Semisolid media(Nutrient broth containing 0.4% Agar), 28°C incubatorollA] B} 2F5HH A
o] Alzhs B9 WEE o] yWoks TENg AEGIUA motliyS ZAIACH
(29).
o}, 24t HEEA
SRl o] As7IE E7] 918 Streptomycin sulfate 18.8%, Oxytetracyclin
1L5%7F §7E otazimoll(8EsishE 50ppms =2 KBuiAlol E7ksto]
colony B4 ERlsizich
2l xRk gol o5 Fels wE
Hel8 2ol FelBEe $16) 28, King's B agar HIRIOIA] 307} B,
FAVARIEARZ (Scanning Electron Microscope @ $-2460N, HITACHL Japan) 22 &
EoIATH8,23).
1 1%k 28 © 2-dhr at 4C with Kamovsky s fixative(2% parafor-maldehyde and
2% glutaraldehyde in 0.05M sodium cacodylate buffer(pH 7.4) Joll EXIGH 4Coll

Al 2-4A17 B 1EGEIIC

2) A1 15min at 4°C, 3 repeats with 0.05M sodium cacodylate buffer(pH 7.4)Z 4
CollA] 155 &¢F 3kEsl] MAGIACE

3) 27} 1" : 2-dhr at 4C with 1% osmium tetroxide in 0.05M sodium cacodilate
buffer(pH 7.4)2 4CollAT 2-4A17F B¢t THBIACE

9 AAE  DWR 204 24 MG

5) B4 1 EtOHY 558 F&( 30, 50, 70, 80, 90% )3HHA] 204 1584 &
SAIZ F 100% EOHZ &+20j141 1687 38 X &S AIZch

6) ZAZX : 15min at room temperature, 3 repeats with 100% HMDS (Hexame-
thyldisilazane) 4120141 1527} 3 Azl 3

=, AZAEL
) AElE AEE SUE Ul F FAKAAn o2 PRSI
Ok Msfe[ BiS ZAL

2] Aerobic, Microaerophilic ZE710lA] ZkZh ASstEQl WSS QI 4
QI GNI(Gram Negative Identification) KitS o]&sle] Z Ll

22 0, Bergey' s manual(28)3} HI 5l MES

) 2 AmERn Do) e

2t o
B #F JY6-109) SRFEHE FAY) Q8 45 AEgAFED tix)
US FIUCh iy ABHATORZE Alternaria alternata, Botytis cineria,

Botryosphearia dorthiorella, Dorthiorella mali, Colletotrichum graminicola, Elsinoe
ampelina, Fusarium oxysporum f. sp. cucumerinum, Fusarium oxysporum f. sp.
Iycoporsi, Glomerella cingullata, P. drechsleri, P. capsici, P. infestans, Phytophthora
cactorum, Rhizoctonia solani, Sclerotium rolfsiio] 2ACt. PDNA plateoil Z}2+] A& @)
3} Pseudomonas cepacia JY6-102 4P AzIE HET &, 25~280C
incubatorofl 41 3~5U7F MRS &, KX Q) A ok, AHE A
9] FelE 3018 (Nikon, OPTIPHOT-2, Japan) 28 TEBIAC

Fal

4. ZENITO| YIS £
7}, BEAITY) Growth courve ZEA}
nutrient brothol 41 28°C, 33} MRS BRI E BEACE lod wiAg 1my) &
#5le] 28C Shaking incubatorol Al BIQISHHA] 2417} AR NS A
Baush & Lomb Spectronic 20 spectrophotometer 2 0.D(Optical Density, T=100%)8 &
H51 Growth CourveE EAIGIACH24).
Ll 28] Gekde] 2=

o] EHY IAY Y B XS E4sl0] 28T, 150mpm, 72417 Bl
il g FXFHENN ) (Botrytis cinerea)oll Screeningglod 2+ S91 FollAl Zrh
9 inhibition zoneS HHTH= A Z, SFEY Wio] 71E F2 Guls Hwst
Qrk2d).
A AAQIENA] 7)1 E8iAI(pH 7.0) AE 15/ | SE2 F7h
=3
712807 © Glucose 30g/ [, MgSO4 - TH20 0.5g/ [, CaSO4 1g/ !, CaCO3

6g/ |
Z} AAQ) ¢ Beef extract, Peptone, Polypeptone, Proteose peptone, Bacto-peptone
Soytone, Tryptone, Yeast extract
7IZAI(pH 7.008 ZGT 7 2 ©Baflg g/ | 5EE W7t

w

ERagiufA]
=%
71280A] : Bacto-peptone 15g/ I, MgSO4 - TH20 0.5g/ [, CaSO4 1g/ 1,
CaC03 6g/ |
7+ Ek@) 1 D(+) Galactose, D(-) Fructose, D(+) Glucose (Monohydrate), Starch
Dextrose, Anhydrate, Maltose, Monohydrate, Saccharose, Lactose
SEXSIEMIA] | B. cinerea® PDA plate, 25CollA 1527 B &, FAP} o
Akeh wiAle] Bt 15nE 23 BiE AISGAFEOR REEA Hol =X
APt o] AS 5000golA AMEE, AN 3, BEFeR 29
Washing, A} UHS0] Hemocytometer 2 EARRE 1.06 X 108spores/mlE
28, EAIEAE ZLEIATHE0).

o

ESE

a
)

IMomsSE ZAL

B2 nutrient brotholl shaking incubation S CHS PDNA EZHixlol =26}
28C incubatorofl 37+ QRS Ch Aol AR WiXIE FoiA 100% MeOHol 2

A7 ROIA A AL
ol U 11000golA] YUREINF YENRE 5ol FRER fitering 417

I RS 5E7)IA ZBeHsEAIA MOHS o 2oL, sHAo0] Zsh
E|1 flask Holl £2H 50% MeOHO 5044 ERF ©7]1L aloohol HE2S 25 Al
Akt I thS freeze dryingA1AH powderE THEO] Wl Ths W&o 235iH
A vt £34 Aol ARBSIACE

1}, MIC(Minimal Inhibitory Concentra- tion) test
oAl HolRl powderd] SHEE EAKY] Yol HaFAIYENEES S86}
ek
Botrytis cinereaZ PDA ZZHHZ, 25°C incubatoroll Al 527+ HHQ¥5I0] Cork borer2
YHA7)|(Plem)Q) SliceS WHEO] SHEHO] BEER SME WA - F5E
FEEE 50% MeOH o SEEE S48 thg QEB(19mDY] PDAC] S4A1A
HIXIE Z4- o SEEot #AE] JAEE FasEE FH6KAct

I Ay

1. EYo| E ZAH Y ZEtkiZel 22

TS B2 pHA.59] AHIEQ0IA T M.C(Moisture contents)= 35.55%, O.M(Organic
Matter)2 9.99%2 UERATE EQORRE] ti¥gh Aldo] F2IEIich 1 Solxl 28
ol 9l 389 Al AS, JYT-6, JY6-108 AUale] 2t AlEyly Tdae) chxule:

2 o @3 IY6-103571 7K gadEsol Holkek (Fig 1)

2. Zaizel 83

ALE JY6-100F = colony®] A2 yellowish 1L, el circular@ch S Gram
negative, JFHAHCE 0.4~0.6X1.0~1.3mZ7 |12 SEH0] A1(Table 1, Fig 5),
Oxidase 244, catalase QO Pseudomonas%9] SHE HCh

o] #Fe &718 @HolM Glucose, Acetamide, Citrate, Malonate, Lactose, Manose,
Mannitol, XyloseS 0188+ 4= 91911, Esculin, Urea, TDA(Tryptophane DeAminase),
Polymyxin B= 0185 25I3r}. 0127]% 22014 Adonitol, Arabinose, Lysine 0]&
& 4= QAL Raffinose, Sorbitol, Sucrose, Tnositol, p-Coumaric acid, ONPG(-Galactosidase),
Rhamnase, Glucose, Arginine, Omnithine2 018314 Z518 0 H2SE 4¥5HA gilrh.ol
A3 22 gelsty YBHER2 1E(4) ©] E3] B Bergey' s manual of systematic

bacteriology(28)0ll 7171 P.cepacia®) S A9} URGIACE Teivt FF JY6-102
& arginine, adonitol, %! lactose ©] 01840l 2loiA] 4719 ESoll 71ME S dolst
CH Table 1.2., Fig 5.).

3. ZeMimel ZE ZAL

P. cepacia JY6-109) SRTFEEE Loky] 9ioh that 22 ASHATED thA
org &} AT} P.cepacia JY6-102 Alternaria alternata, Botryosphearia dothidea, Elsinoe
ampelina, F. oxysporum f. sp. cucumerinum, Glomerella cingullata, Phytophthora drechsleri, P.
capsici, Rhizoctonia solani, Sclerotium rolfsiioll S2H58S UEMA M, E5], Dorthiorella
mali, Colletotrichum graminicola, Botrytis cinerea, F. oxysporum, f. sp. lycoporsi,
Phytophthora. infestans S0 2% 2858 S LUERICH P. cactorumol= ZEE0] g
th(Fig 2, 3.) 53] %HE Binerea®] TAHE BETH AT &0l FAL (Fig 4. a)9t
= 2 swellingGHAL} lysisElo] TAF QA E= AOE UERGTH(Fig 4-b.).

4. ZEHIZ| YN S
7}. growth curve
P. cepacia JY6-10TF= R S0AIMMA] tharmiel HES ASaiien o]0l
€ PRI Eoi7hs R2E Uehdth(Fig 6.).
v dehlel JerdelzEAL
P. cepacia JY6-10 #59) SRTFED WLkl vl
ZARBIACHEY HAQORE peproneS H7FE ©f BR)
11, tryptone, yeast extract, beef extract, soytoneS H71et mol= ST E4sE0]
St) T A 7k k2 71 iAlE EEolA] &

EtAQI O 24 = saccharose”} 7HAF EQFIL maltose, starch, lactose, galactose”’

712unAIF A9 His

T glucose, dextrose, fructoses EHASIS E7V6HA 222
P SRITEEE UERAITH Table 4,5.).

ol 22 1o o

o

SRIBHMBEO F5 L MC test
P.cepacia JY6-107F9 v Hoj ghrd SRHFEES MeOHE FE5H
evaporator2 553 & freeze dryer2 EH9] powderS BRICE. FEE powderE 1/100,
/200, 1/400, 1/600, 1/800, 1/1000, 1/1500, 1/2000, 1/2500, 1/30002 B]43A1H PDAHNA]
ol B7KAE ) 1/300071K] FAL A2 ol 58S UERIUEKFig 7).

Table 1. Characterigtics of Pseudomonas cepacia JY 6-10.

Cell type Rod-shape
Cell Size(ym) 04~06x10~13

Form of colony circular
Color of colony yellowish
Gram' sstan negative
Motility positive
Antibiotics susceptibity resistance
Oxidase reaction positive

Table2. Characterigtics of Pseudomonas cepacia JY 6-10
identified by GNI Kit.

Culture condition
Aerobic reaction Microaerophilic reaction
Glucose (Oxidetive) + Raffinose -
Acetamide Sorbitol -
Esculin - Sucrose -
Urea - Inositol -
Citrate + Adanitol +
Malanate + p - Coumaric -
TDA - H2S production -
(Tryptophane DeAminase)
PolymyxinB - ONPG -
(B-Galactosidase)
Lactose/ 10% Lactose + Rhamnase -
Manose + Arabinose +
Mannitol + Glucose -
(Fermentative)
Xylose + Arginine -
Lysine +
Ornithine -

Elgpsed time; 18hrs, +; positive reaction , — ; negative reaction
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Table3. Antifungal activities of Pssudomonas cepacia
JY 6-10 againgt variousplant pathogens.

Plant pathogens Plant disease Sizeof clear zone(mm)
Altemariadternaa w71E2REY 130+12
Botrytiscineria AslEZolE 176+15
Botryospheariadothidea Al R EE S 160+15
Colletotrichum graminicola SUEAY 193+23
Dorthiorellamali uHsy 23+12
Elsinoe ampelina EELH AR 11.2+65
Fusarium. oxysporum . sp.

cucumerinum LolgZxgy 93+12F
oxysporumf. p.lycopors  ERIEAISSY 163+15
Glomerellacingullata EZERE 126+23
Phytophthoradrechderi Fulg2ugy 149+35
P. capsici aFEAY 75+26
P.infestans Zxey 114+15
P. cactorum = 00
Rhizoctoniasolani zzEy 104+09
Sclerotium rolfsi Suksln| ey 153+23

Theantifungal activities of P. cepacia JY 6-10 were checked after incubation
on PDA mediaat 25°C for 5 days.

Table4. Effect of Nitrogen source on antifungal activities

againgt Botrytiscinerea

Nitrogen source Diametersof inhibition zong(mm)
Basd medium 00d

Peptone 213a

Proteose - peptone 143c

Trypton 187b

Soyton 163hc

Beef extract 153c

Yesst extract 160bc

Nutrient broth 16.7hc

Theantifungal activity of P. cepacia JY 6-10 was checked after 5 daysincuba
tionin mediacontaining 15¢/ I of each nitrogen at 26.5C.

Table5. Effect of Carbon source on antifungal activities

againgt Botrytiscinerea

Carbon source Diametersof inhibition zoneg(mm )
Basd medium 10.3c
Glucose 97c
Dextrose 97c
Maltose 24T
Gdactose 15.30c
Saccharose 21.7a
Starch 20.0bc
Lactose 18.3bc
Fructose 10.7¢

Theantifungal activity of P. cepacia JY 6-10 was checked after 5 daysincuba:
tionin mediacontaining 15¢/ ! of each carbonat 26.5¢C.

Figure 1. Antagonistic inhibition to mycellium growing by As, JY6-10, JY 7-6 with various
plant pathogensincubated at 25°C, for 5 days, on PDA plates.

Figure 2. Antagonistic inhibition to mycellium growing by JY 6-10 against various plant
pathogensincubated at 25°C, for 5 days, on PDA plates.

Figure 3. Antagonistic inhibition to mycellium growing by JY 6-10 againgt Botrytiscinerea

incubated a 25°C, for 5 days, on PDA plate.

Figure 4. Antagonistic activity of theisolates against B. cinerea hyphae on PDA plates.
(Nikon,OPTIPHOT-2, Japan)

a Normal hyphal branching of B.cinerea. ( x 100)

b. Abnormal hyphal branching caused by cell wall lysis,( x 400)

c. Abnormal hyphal branhing caused by swelling. ( x 400)

Figure 5. Scanning electron
micrograph of P. cepaciaJY 6-10.

Culture Time(hr)

Figure 6. Culture profile of Pcepacia JY 6-10. Pcepacia JY 6-10 was cultured in nutrient
broth at 28'C, 250rpm.
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cepacia® BYEIRNCH (Fig. 5), AEHATF] &
o Heldol sl EPHOR 2eES 2= EAUS AT AUrk(Figure.2).

S EE9] E7H8 SleiAs siAlol] 2Aaeint Bhag = Zo] E®
O, E3] AAAE peptoned] EEY S| b EUL BHALAS AR FFol
Aaglol HISE GREg Hole ZAQRE Ho} Peepaca JY6-107FE S8 49
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testo] A= 1/30008 58 sGliE anE 2 & AACKFigue?). ol 2] &7
TEHEE 250 WHENE BYon, FAMEAMN Zit RS AEHER
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