D3ouel 4ot YAE g AAwel 2o

117

ol AEed wAlS g AgA e £t

T

OIBM" - E" - Larg”
CHTCHBLE XIoIRICst Rioixteists”  ofutthsii XieiXlichst SRolMgstn)™

[ B L =

0

Isolation of Antagonostic Fungi to Phytophthora Capsici for Biological
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ABSTRACT

For isolation of antagonistic fungi antagonistic to Phytophthora capsici, a total of 157
isolates of fungi were screened from soil. Among the 157 isolates further screened by the
dual culture test on potato dextrose agar and V-8 juice agar. 16 isolates were tested to
show their antagonistic activity against P. capsici and Fusarium oxysporum. Fungal cul-
ture filtrates of screencd 16 isolates were shown to inhibit germination of zoospoorangia of
P. capsici entirely and conidia of F. oxysporum considerably. Antagonistic fungi were
shown to suppress of P. capsici infection of red-pepper plants maintained in the green
house. IFour isolates, 27 J5, 37 J10, 36 J13 and 31 K10. with the reduced disease incidence
53.3~60.0% were identified as Fusarium sp. (27 J5). Trichoderma sp.(37 J10. 36 J13) and
Penicillium sp. (31 K10).
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1. A

rhu

Phytophthora capsiciol &g 23 & 15 A4 2 Aol gloj X 7t 2 A&
8290 5z U WaEA A FHAAe] Ha U (H 5, 1982 1 F F. 1986).
£3] P. capsiciv EY HolA A7 AEHA B Jdodls EYHAAAEId TR
FoFALGo ol & WA 7L vh - o], AFFETY S g o] FAsE W @A
N A v Fal7] w 2ol oo g mapAQl WAl e File] @ 7E 1 U},

Ao PES ol L3l AESAE A= AA A YoM M2 g F Fhd dojd
e A 7, 2ARA e YA E S 4R LS AAH R -] o] & &}
Hegsd 1970dd JAEGo] EGU AEES 4528 o3t Aoew Hug o
ZgAgAge d¥ozA ¢33 FYg=Holxy gow, VL FHE ac-
tinomycetes. bacteria @ fungiol &3l ZIo|YESol Eel o AEH x|
A 5ol & (Cook,. 1990). 3 EGHAGYHE L s o2 x A7t o) § of 2] 1,
Wbl o] ol X3t AL BeE7 dEel 7S EdAGY Hdde g A EEH
A o] Bgk At @2d £ ¥ 2 vk (Handelsman and Stabb, 1996 Kim ot
al., 1997: Smith et. al.. 1997). o1} #& Wyo] =jd AL WA TR/ 23 7
FEd AL FJdon TR L & AHA B HP e, a2 AFEdel &
AE Z2Y 5 U7 "Bl TFA HAYe Aoz v $ v st & + Ut

L ol gk AR WA B dFE 1980W FW olF FvIsATFAH
ditet FF AF2 B ATHE FHoRE g8 a5 Pseudomonas cepa-
cia, Bacillus polymyxa 2 Trichoderma harzianum %9 Z23vAE(H 5
1988: ¥F % 1989: ] 5. 1988: & %, 1990: Kim et. al.. 1991: Lee et. al.,
1990: Park and Kim. 1989: Park et. al., 1993)3 v Y4 Phytopathora
capsicilHwang and Kim, 1992)& ¥&lslo] A EAUA S A A AN ol o} 27]
A A gg A Ao] o) Fojx glovt A 83 DA E o] 2A Rata Q)

AP PEG o)Lt AEA WAl A7 FAE AT 5 2YMNYES
Au 2] Eokoll A Helste] o MAS AAATIE e FYelet & 5 Uk, wepA

fr -l>

o

_4

g A vg AREAS $HEHEAN PABYe dE FFY Rel, e g F
a3,

@A aE e 4R B GUE AU AP AW dwoRy 2t
AwFel g AFAANI 9549 B4 AFAFS B4V w7150 FAAD A=

Edol A ddatr) ela AR
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I, AR 2

FAEY  EH AGATE AR/ Asl AH BTN AW A A F AR £ Y
Hubdeh el wAE AR FEL TL U M EY T AHAAT. Egun
10~15cn 2ol A ¢ 50g9) £E¥ & Astaon Aael 2ele A% 24 £ e

(8T Bt M HAE ).

AgAde el AT EYAE HgS 50mle) 2F AYAFFE @2 100ml
42 flaskel dead o & 1w & Hale 9m o] ool g A stn Ald 10852 10 714
sl e, 102 10" % 1049 zZF A o4 200ul® & Hate tetracyclinee]
b9 (25ug/ml) potato dextrose agar(PDA. Difco Co.) 15mlE %o £3 pe-
tri dishell #5388 & Fa858S Ab&sle] mdl & 27CoA vhFstgd. 24~48A1 7
W & 3d colonyd €5 Eeldte PDAC 3~54 7t vigslact. 23 aH7E S48
o7 Are g A (dual culture) ol 2 s AA AT, =FEel T w gl 2
el #E (A4 bmm)E PDA 2 V-8 BaulA o & Zol] 23 1S c}2 3 Fo
44zt PDAC #uleFé Phytophthora. capsici®t Fusarium oxysporum?® ¥ %
(5mm) & 42 dFstd 27CAA 4~542 v & F. oxysporum® P. capsici®
A RS AAATN & dF5 14 DI Foz Aaad:

AR ge] YT FFad dol AAET} AL - 72 AFATY I AL 50mig
potato dextrose broth(PDB)7} ©21 100ml 47} flaskel AIFHAE HF3sld

~T7Yz deEdAupF(27C, 120 rpm) F 12,000 rpmeil A 108 ¢ LA R s 4
48 33 4% membranc filter(0.45m, Millipore) 2 o 3}slo] vtEic}, vk
N 10mlE 100ml] 42 EehxAd Y uF A8 ade] dgH(5x105 zoospore/
mhI AEgH e BAXAR A (5%x10° spore/mD)S 44 1.0mlE HFsd
27T A 100 rpme & 2443 28 wj ok fF I""‘EY.“l73?'5}(200>< Yell A f5=2e] whol &
£ At Y. FA ded2 Ao gdw g Hh AR Wk mF A ugA] o] o e A
Pelg 435 B Qo A gEgon 91”*&—4 FEAG AL V-8 F24 3 b= o
A BtATH(A 5, 1988). Z Hele EF 3 HESA .

Aazide] n3 AW AA ZH AL AuG ’?%”‘i“] aF gy A ‘21?*1]1{4 Z At
= pot Aol o3l AAATG. AEAEF AT HANA A7 L2 AR Y= o F
AFE FF gl A ESAY. A 2379 %HE Yo & 4 E(Fisons, Canada)%
AL R-8ted ztARstel 24N FYEATE. BGATY MUYE 100gS 900ge] HE(Y
ALHE  AAANEG Rl =1:1:1, V/V/V)& EFF S HLdEE(FHA 17cm,
=°] 16cm)ol §3 BHol 304d 50 E FEG 5574 H3 459 39 E o2 o)A 3
Aok, ola & XxEY 50mle g # LY (6x10% zoosporangia/ml) & #F
AelstAdt, BHFEAe F 24A3 F4 AP G 24N A% AuEHA FAHo
U &S 2AE S AEgAge] 9 dAAHNE 24 G Y. AT MIEE A48
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4 € (Fisons, Canada), 2&%A EF L 2 E 11 W(V/V/V)E EFF F corn
mealZ 0.3%(w/w) #7883 12 THFF 9 £F3td 1liter A2 Eg2==0) 600ml
(Volume, ¢ 500g) 8 92 F 121 CollA 60¥ 3 DAENATE OGS 443 PDAC
A uts 2R #F(FAA, 1.0cm) 548 HF3o 27 CollA 1493 v Fdhof 7t
st 2 M e 25 3NES AdAs o

1. D% AETol Byt AHTR My

Bz 230 7E Awer] e AFA ME doie] 1070 A G AHT FANEFAS
A @Y colony® 1577H9 I FL &FEAFAG. 167H FF T 2F dHT
(Phytophthora capsici) % N E&% o (Fusarium oxysporum) o 3 uj st
AW Fo A ST FAEEL AAAA clear zoned BAATFAU. TA AFE 9
AARA FEAR(Fig. DL e 1671 3F5 123 222 ALAH.

Inhibition efct of antagonistic fungi 37 J10(A) against Phytophthora
capsici(P) and Fusarium oxysporum(F) on potato dextrose agar(left)
and V-8 juice agar(right) plate for 5 days after incubation at 27T.

Fig.
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2. 27 HAT RFEAE Lot AN FZ 1} x“

A3 1670 AT g A Ao FEet AESHETY FAEAE
24Xt Fof ol g & AL A B i‘—ﬁ—J Hj kg Hol) M 15 AR Aol fF
el ol @HE A HAoY, ASSHe FAELA Wole A3 AUk
(Table 1). o8& Aot Ao A S AA e clear zoned FA8HA
U FA Aol daf FEHAAAE st Akt B Aol gAHA 2AE B
otn & F AN, % F(1988)c] ¥&l3 Trichoderma harzianum?$) vj %od o o]
HEo} fASEA T

Table. 1. Antagonistic effect of cell-free culture filtrates of antagonistic fungi
isolated from soils on germination of the zoosporangia of Phy-
tophthora capsici and the conidia of Fusarium oxysporum

Germination(%)°

Antagonistic fungi : — —
Zoosporangia of P. capsici Conidia of F. oxysporum

25 J1

27 J5

37 J10
36 J13
19 J15
35 J15
23 Jlo
28 J16
21 K2
24 K5
22 K1
20 K9
31 K10
38 K10
27 K12
PDB

Toococoococoocoocoooco

Ne)

The antagonistic fungi were grown in PDB for 3~5 days at 27T and their cell-free filtrates
were collected by centrifugation followed by aseptic 0.45m-filtration. a: Values are av-
erages of 3-replications.

3. 2YFRS 2F A4y o

fn)

fol
i

Ao igre AW 1FRE oY F 15 A § =S #F A8t 3
TT AN AT 4Y FHE HFE B2 7 AR (Fig. 2), 1494 74 BAH ez
oM EE £A A e Table 29 2. A3 4 F4H ¥ FE A2 T F AW,
6d Fole 9 AP d2FodMe BE 2o BEHdoY, AFAFE Al
ToAME e B AAHE TS 2. HF 8Y Felle 2T M FAM=E
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ol WA HI] AlZste] 27 J5, 37 J10, 36 J13 2 31 K10 @59 A oAM= 2z}
20.0%. 26.7%. 20.0% % 33.3%°) c|¥ES 2o 35J159% 21 K2 59 A g
Tl A= 100/)«] oM ES H FF Aojrt AAG AT, AF 149 Folles HE AE
o] M3 At RS BRYPo, T 8Y Fol R oWEL BYA 27 J5. 37 J
10, 36 J13 % 31 K10 @59 Hele]Ali= 53.3~66.7%2 c|HES B 13 gy
*gqltﬂf&ﬁﬂlﬁfq‘ﬂiﬁl%} MU

Water 21 K2 25J1  Check

Fig. 2. Effect of antagonistic fungi on disease development of Phytophthora
blight of red-pepper plants in infested soil(3x 104 zoosporangia/600g
pot soil) in the green house. Six days after inoculation.

LEF QA EYe] AH NN ARG ool A BE FA BYAF W) FE
A e mAol iz o) v gt AAHYA UL AAFE L £ AU, 53] HF 8Y ¥
AEEAYY AAFHAY 50%01% HAYD FFEL DY v AE S ]8T 23G9
BEH BA B g2 dPRA(E 5, 1988 ¥ 5, 1989 A T, 1988)¢ v
W HE3 w2y 2 AANEHE BojA e AT Ao FAL YA v wH &
< EARE UgRReBR olg F5 Y, YA 54L& FEstd AR A vy 58
N A 23S AEFHZ AT F e /M S 2AY.



naeyel 4B WAS A APV ¥

123

Table. 2. Effect of selected antagonistic fungi on incidence of Phytophthora
blight of red pepper plants in infested soil(3x 10* zoosporangia/600g
pot soil) in the green house

Number of diseased plants(/15)
4days’ 6 8 10 12 14
25 J1 0 0 7 8 15 15(100%)
27 J5 0 2 3 3 7 9(60.0%)
37 J10 2 4 4 5 8 8(53.3%)
36 J13 0 3 3 5 9 10(66.7)
19 J15 0 o 9 14 15 -(100%)
35 J15 2 13 15 - - -(100%)
23 J16 2 5 10 14 15 -(100%)
28 J16 1 4 9 15 - ~-(100%)
21 K2 3 12 15 - - ~-(100%)
24 KbH 3 5 8 13 15 ~(100%)
22 K7 2 3 8 10 13 13(86.6%)
20 K9 0 8 13 15 - -(100%)
31 K10 0 3 ) 6 8 8(53.3%)
38 K10 0 0 12 15 - -(100%)
27 K12 0 4 9 13 14 14(87.5%)
Water 4 15 - - - -(100%)

a davsafter inoculation.

120 A3 ZyAd S lYESE AFESIA S o 25 Ao disf AAEH} 22 37
J107 36 J13 75 = PDAYA 9 (hyaline)d 742 AZ &7 o & w251 v oF
Al zkol 7 B &tol| et XM (green) S ©™, brenched 482 conidiophorest &%
sln Eegt~=AwYgel phialides®t F¥e phialides spore’t ##EHS Tri-
choderma sp. 2 43I} t}h. 27 Jb 5% dAZE 29 Ao A zbebs wf Azt
o] A#eo wel =T (yellow)ME =11 conidiophored M conidia’} A=,
macroconidia® microconidiazt #&5 o Fusarium sp. & $33 A, 31 K
10 ¥ % conidiophorc® @&l conidia® el o8} Penicillium sp. 8 %3
o=

|\ iR

13 Ao AeA WA YRS gYas] AT HE dFe2X nF G
g A EINN 4} EF AFATE BAHIEY R 5do A Ue E
37 sl AR e 1 d0E gaoksty o Aot

} M A 1070 Aol A FAEFAENA &Y colonyRE 15771

CRRER
Wzl o
Fol A A
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FEe
M ZIgaAst Ade 1670 #FE 12 2R F o= s

2. 12 At e Agrigel wiFd At e uF A Ao FFade] oS A A A
Aow AlEEH Ty B XA Btz FA 8] AU,

3. g i ES A 1 FHE ol F u3 A FFEAGE dFH e sto
e 23 AT 44 F9H o|HFE BEE F dAer. 64 Foll= HAFE A
gixgel e RE A My Aoy, 2gAdE Mg Fola e e BAo] Ay
= A%& B

4. 351

49 Fole B E A8 &3] pAlete A4S B9em, 27 J5, 37 J10,
36 J13 2 31 K10 #5292 A2+ 53.3~66.7%9 o|HES
3 A A7 &S e AT
5. 23 g e dAEA) L 37 J10% 36 J13 &5 Trichoderma sp.
J5 #3F ¥ Fusariumsp. 2 31 K10 #5 % Penicillium sp. 2 Z}4 wjgH & i}
2 A 54 o8 Tt
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