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Table 1. List of fungicides used in this study
\

Control . . Dilution
Fungicide

target (<)

Powdery Triadimefon WP 2,000

mildew Pyrazophos EC 1,000

Chinomethionat WP 2,000

Triforine WP 800

Bitertanol WP 2,500

Myclobutanil WP 1,500

Hexaconazole SC 2,000

Triadimenol WP 1,000

Fenarimol EC 4,000

Polyoxin B WP 1,000

Fenarimol+mancozeb WP 500

Fenbuconazole WP 1,000

Difenoconazole WP 1,000

Benomyl WP 1,500

Downy Dimethomorph WP 1,000

mildew Kasugamycin WP 1,000

Fosetyl-Al+mancozeb WP 500

metalaxyl+mancozeb WP 800

Dichlofluanid WP 600

Dichlofluanid+ 2,000

copper oxychloride WP

Tribasic copper sulfate WP 1,000

Bithianon WP 500

Fosetyl-Al WP 500

Mancozeb WP 600

Folpet WP 500

Copper hydroxide WP 1,000

Procymidone+mancozeb WP 500

Oxadixyl+propineb WP 500

Cymoxanil+mancozeb WP 500

Gummy stem Iprodione WP 1,000

blight Vinclozolin WP 1,000

Propineb WP 400

Procymidone WP 1,000

Gray mold 1y thofencarbrearbendazim 2,000

WP

15%, Q2o Tet ozl F 3%, A
Zgolge ZEAPESIA 5 253 & 29 2ol
34 AREY oL SBA § 3%, B
spbsTublel HZERFEdNTEA § 4%, &
AR} AR 2ARA 5 3%, QoAU
JzzdddraAE S5 INuMsE JlFos
715 wgE PDAwjA Zz Hrlbslg AA

88mmo| FET A EFsl o]&3Art 25T
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Table 2. List of insecticides used in this study

Control .. Dilution
Insecticide
target (%)
Immidacioprid WP 1,000
2,000
. Espenvalerate - malathion EC 500
Aphid 1,000
Profenofos EC 750
1,500
Teflubenzuron SC 500
1,000
Bifenthrin WP 500
Cotton 1,000
caterpillar Ethofenprox WP 500
1,000
BT WP 500
1,000
Deltamethrin EC 500
1,000
White fly Phenthoate EC 500
1,000
Methidathion EC 500
1,000
Thrip Fipronil SC 500
1,000
271X PDAHAS]  20U%F  wikd  FA)

AQ940139] #&& A7 S mm Z=2IARHZ ol
o] FFo]l H7tE PDAB|A|O] ©]25le] eutR oz 2
4To F27leA 2047 widF 79 AFE &3
ES 37] wjdlel EAEEAE0x10'/mL)
of 24T} #a7]eA 347 widE XF
100744 39tEo g JEu| AL o]§ste 40082

FApdolg AT 719) 1/20]4F ol st
IAS SAste] dwolgg ZAFEITH

TE7IAT AQY40139] 7| ES FXA7)7] 3t
of gukd oz AL83l= E 33} Zolpolyoxy ethylene
alkyl ethers HIZE3 9% AHAAE #7 FEI|\YT
TAAGA@0x10%mL)s] FeuEE Artetdnh. &
ol = &AM TKS29 AAF7|KFHEFEE 111
(volume/volume) 2 &35l 27 12cm FEd] Q0]
(NN E BFete Fr7HEH ol A Al
et 24 299710 M3 1054 AHEste 1Y

of £ 199 87199 JuHaee 2T

o

Table 3. List of spreader stickers used in this study

Spread sticker Dilution(x)
Mineral oil 2,000
Water -
Spreader sticker" 4,000
Pinolene Nufilm 17 2,000
Polyoxyethylene alkyl aryl ether 2,000
Amoblen 1,000
Agrimax 3 1,000
Silxane EC 3,000
Mix power 3,000
Need 1,000
Zn 3 o
Szl

. quisqualis 940134 & Ao AdgS FAls}
A f7HEEeE § 34F9] oAE HU7I% PDAWA|
Fell A AQod013e] FAMYY H ZAPROIHEE FAL
g As, SA7HEHY 14FF oA triadimefons} pyra-
zophos X 2] AJo| & AQO40139) EA}7} 99%0) At who}a}
Qow, Fxzld "M FAE 1B3FE BASAT
(X 4. =THYF 15F%F Fdre

kasugamycin+ copper oxychloride, dichofluanid + copper

dimethomorph,

oxychloride, tribasic copper sulfate, copper hydroxidex]
gAlel] EA}7} 96%0)d Helst@ on, FAE FHE
o Hlsled 14 ~ 1/3F = AASACE 7]El  iprodione
9} vinclozolinx] 2] Aol & X247} 85%0]4 ol 1,
Fxge] uisteq FAE 15~ 133= AUt
procymidone¥} diethofencarb + carbendazim >} 2] A]dll=
FA7E 0% Hotstfon, dTAbe F2jgd ulg}
o 15 ~ 1B3AE AAAAT B A@oAMe olE
A of o2 B YAFFE ALY A& 7P
of BA AQUOIIFTNY) TEIEHE EALE v,
AQU40I3E Aesto2Me o 4de Hid
2 g

A. quisqualise= triforine, dinobuton¥} pyrazophos,

o

nitrothal-isopropyl, bupirimate, benlate, sulfur, triadi-
mefon, flurotrimazole fosetyl-Al, propineb, copper hydro-
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Table 4. Mycelial growth and spore germination of Ampelomyces quisqualis 94013 on. PDA with different fungicides

Control .. Dilution Diameter of % spore
Fungicide 2 )
target (x) colony (mm) germination
Powdery  Triadimefon WP 2,000 9.3 99.5
mildew Pyrazophos EC 1,000 13.0 99.0
Chinomethionat WP 2,000 10.0 0
Triforine WP 800 5.0 0
Bitertanol WP 2,500 50 14.0
Myclobutanil WP 1,500 50 5.3
Hexaconazole SC 2,000 50 153
Triadimenol WP 1,000 5.0 05
Fenarimol EC 4,000 50 0.6
Polyoxin B WP 1,000 5.0 0
Fenarimol+mancozeb WP 500 50 0
Fenbuconazole WP 1,000 5.0 200
Difenoconazole WP 1,000 5.0 0
Benomy! WP 1,500 50 160
Downy Dimethomorph WP 1,000 10.0 100
mildew Kasugamycin WP 1,000 8.7 100
Fosetyl-Al+mancozeb WP 500 50 0
metalaxyl+mancozeb WP 800 50 0
Dichlofluanid WP 600 50 0
Dichlofluanid+copper oxychloride WP 2,000 16.3 96.3
Tribasic copper sulfate WP 1,000 72 99.7
Bithianon WP 500 53 0
Fosetyl-Al WP 500 50 0
* Mancozeb WP 600 50 0
Folpet WP 500 6.8 0
Copper hydroxide WP 1,000 184 99.3
Procymidone+mancozeb WP 500 50 0
Oxadixyl+propineb WP 500 6.4 0
Cymoxanil+mancozeb WP 500 50 0
Gummy  Iprodione WP 1,000 6.4 85.7
stem blight Vinclozolin WP 1,000 92 923
Propineb WP 400 5.0 0
Gray Procymidone WP 1,000 89 70.0
mold Diethofencarb+carbendazim WP 2,000 5.0 77.3
Control 313 99.3

% YMeasured after 20 days and three days of incubation at 24, respectively.

xide, copper oxychloride, myclobutanil® Z+& 2fAjd)
Wae 7iAx Aoz &eA  glolPhilippst
Cruger, 1979; Sundheim¥} Amundsen, 1982; Sztejnberg,
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Table 5. Mycelial growth and spore germination of Ampelomyces quisqualis 94013 on PDA with different insecticides

" Dilution Diameter of colony % spore
Control target Insecticide () (m)a) gcnnjnationb)

Immidacloprid WP 1,000 240 100

2,000 25.0 100

. Espenvalerate - malathion EC 500 50 90

A

phid 1,000 100 53.0
Profenofos EC 750 50 0.6

1,500 5.0 12

Teflubenzuron SC 500 10.0 100

1,000 26.7 100

Bifenthrin WP 500 12.7 100

1,000 18.3 100

Cott terpill ’

otion CAEPAT Bihofenprox WP 500 13.0 98.0
1,000 20.5 96.0
B.T WP 500 7.4 72.7
1,000 8.3 91.7
. 500 21.5 250
Deltamethrin EC 1,000 237 980
. 500 12.0 333
White fly Phenthoate EC 1,000 145 793

s 500 50 0

Methidathion EC 1,000 70 0
. . . 500 73 95.0
Thrip Fipronil SC 1,000 83 973
Control 31.3 99.3

2 “Measured after 20 days and three days of incubation at 24°C, respectively.
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Asari, S., H Horie and Y. Nakazawa (1994) Current
status in semsitivity of Sphaerotheca fuliginea to DMI
in Kanto-Tosan District, Japan. Proc. Kanto-Tosan
Plant Protec. Soc. 41:69~75. ’

Beloanger, R. R, A. 1. Dik and . M. Menzies (1998)

Table 6. Effect of Ampelomyces quisqualis 94013 on cucumber powdery mildew by adding different spreader stickers

m the spore suspension

Spread sticker Dilution(x) % lesion area” % control effect
Mineral oil 2,000 3.6 89.8
Water - 64 819
Spreader sticker 4,000 8.2 76.7
Pinolene Nufilm 17 2,000 8.3 76.5
Polyoxyethylene alkyl aryl ether 2,000 10.7 69.7
Amoblen 1,000 189 46.5
Agrimax 3 1,000 21.1 40.2
Silxane EC 3,000 212 399
Mix power 3,000 237 329
Need 1,000 283 198
Control - 353 -

“Lesion area was examined 11 days after treatment.
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Effect of agrochemicals on mycelial growth and spore germination of a hyperparasite, Ampelomyces
quisqualis 94013 for controlling cucumber powdery mildew

Sang-Yeob Lee, Sang-Bum Lee', Yong-ki Kim and Hong-Gi Kim’(Division of Plant Pathology, National Institute
of Agricultural Science and Technology, Rural Development Administration, Suwon 441-707, Korea, 'Research
Policy Planning Division, Research Management Bureau, Rural Development Administration, Suwon 441-707,
Korea, and 2Department of Agricultural Biology, Chungnam National University, Daejon 305-764, Korea)

Abstract : A promising hyperparasite, Ampelomyces quisqualis 94013(AQ94013) was selected as a biological
control agent to cucumber powdery mildew caused by Sphaerotheca fusca. Effect of agrochemicals on mycelium
growth and spore germination of AQ94013 and effect of spread stickers on hyperparasitical activity of AQ94013
to powdery mildew pathogen were evaluated. Finally it was confirmed that mycelial growth and spore germination
of AQ94013 on potato dextrose agar amended with two fungicides for controlling powdery mildew, triadimefon
and pyrazophos; five fungicides for controlling downy mildew, dimethomorph, kasugamycin+copper oxychloride,
dichlofluanid+copper oxychloride and tribasic copper sulfate; three fungicides for controlling gray mold, iprodione,
vinclozolin and  procymidone ; and six insecticides immidacloprid, teflubenzuron, bifenthrin, ethofenprox,
deltamethrin and phenthoate were slightly reduced. Addition of mineral oil in the spore suspension of AQ94013
enhanced 7.9% control value to cucumber powdery mildew.

*Corresponding author (Fax : +82-31-290-0406, E-mail : Isy1111@rda.go.kr)



