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= Tlel] 6Fo] RuHY v (Lee &, 1999 Kim %,
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A AF dF BAE, A 2 A 238 A3 g}

zdstn 45 HAAE sl
FEME AsA7lE 5 93 dol
T} (White, 1986; Lee 3, 1999; Kim %, 1999).
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¢} Vogel, 1977), mtUlolM= A F (1990a)c] EA o)A
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Table 1. Toxicity of insecticides to adult and larva of Lycoriella mali under laboratory conditions

Common name AI"(%) & formulation”

Recommended conc. (ppm)

% Mortality (Mean*SD)

Organophosphates
Chlorpyrifos-methyl 25 EC
Fenitrothion 50 EC
Fenthion 50 EC
Flupyrazofos 10 EC
Carbamates
Benfurcarb 30 EC
Furathiocarb 10 EC
Pyrethroids
Bifenthrin 2 WP
Deltamethrin 1 EC
‘A -cyhalothrin 1 EC
Neonicotinoids
Acetamiprid 8 WP
Imidacloprid 10 WP
Insect Growth Regulators
Diflubenzuron(adult) 25 WP
(larva)
Cyromazine(adult) 75 WP
(larva)
Control -

3125 100.0+0.0 a°
500 100.0+0.0 a
500 975+25 ab
100 775+56 d
300 975+25 ab
100 975+25 ab
20 60.0+106 e
10 95.0+3.1 abc
10 825+46 cd
40 850435 bed
50 850+61 bed
400 163+113 f
92.3+25 abe
375 50+50 f
903+35 a-d
33+33 f

’Actlve ingredient.
WP Wettable: powder, EC : Emulsifiable concentrate.

“Mean followed by the same letters are not significantly different at p=5%, by Duncan’s multiple range test [SAS

Institute, 1991}.
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Table 2. Effects of insecticides on the mycelial growth of Lentinula edodes in a sawdust medium

Mycelial growth inhibition (%)

Insecticide Concentration (ppm) Lentinula edodes strains
Imhyup 1 Sanlim 5
Organophosphates :
Chlorpyrifos-methyl 500 4561272 a” 1000+00 a
250 *188+164 b 1000£00 a
Fenitrothion 800 491+254 a 100.0£0.0 a
400 13.6+104 be 824+289 a
Fenthion 1000 123456 bed 4424271 bed
500 14+07 cd 47.2+10.8 be
Carbamates
Benfuracarb 600 32%65 cd 256+255 ot
300 1.6£3.6 cd 334+281 b-e
Furathiocarb 200 34+53 cd 498+147 b
100 08+45 cd 205+19.1 b-g
Pyrethroids ;
Deltamethrin 20 9.3+57 bed 109149 efg
10 01+45d 114191 etg
Insect Growth Regulators
Diflubenzuron 800 37+23 cd 95+47 efg
400 00*£00d 15+t18 g
Cyromazine 150 25+t33 od 89+39 fg
75 00+00d 1.7+12 fg

“Mean followed by the same letters are not significantly different at p=5%, by Duncan’s multiple range test [SAS

Institute, 1991].
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Fig. 1. Residual effects of insecticides to adult (A)
and larva (B) of Lycoriella mali.

methrin, A -cyhalothrin, diflubenzuron, cyromazineo]
2¥7F 90% o)Ako)it  AlZol uiEiAl: benfuracarb, fen-
thion, furathiocarb’} z+z} 93.3, 88.9, 86.7%2] WA7}=
vehloir)k o) Axte) A benfuracarb, fenthion, furathio-

100
£ —I‘j
< 80
=z
%
= 60
-1
»
° 40
5
=
(=]
O 20
. 0 )

Cyromazine  Diflubenzuron

Deltamethrin

A gt Frielde wAsAE #s) difluben-
zuron T3S olgate] FHHF Aol uiR]o| oA A}
gt ok ey FadA AuiA] 13 8 Fof A
st wAlTteldl sl Edk dhAdiRo] glo] why A
odbollvk sl Qe AAelth  uwpebAd o] AFHES 14

ST o BAsE BE WA 2 B A
dol AL ope] 7)2ART © Ao Peenk
LALel 2
2 oATE $UF wrleviy A9
A% Aol PR,

Abbott, W. S. (1925) A method of computing the
effectiveness of an insecticide. ]. Econ. Entomol. 18:
265~267.

Cantelo, W. W. and ]. S. McDaniel (1978) Mushroom
flies controlled by incorporating diazinon. ]. Econ.
Entomol. 71:670~673.

Cantelo, W. W. (1979) Lycoriella mali controll in
mushroom compost by incorporation of insecticides
into compost. J. Econ. Entomol. 72:703~705.

Cantelo, W. W. (1981) Advances in chemical control of
the sciarid fly, Lycoriella mali. Mushroom Sci. XI. 255
~264.

Cantwell, G. E. and W. W. Cantelo (1984) Effective-
ness of Bacillus thuringiensis var. israelensis in cont-
rolling a sciarid fly, Lycoriella mali, in mushroom
compost. J. Econ. Entomol. 77:473~475.

Choi, K. H, H. C. Park, H. W. Park, B. R. Jin, 5. K
Kang, and H. D. Sohn (1996) A study on the

Adult ] Larva

| I

Furathiocarb

Fcntﬁion

Benfuracarb

Fig. 2. Control effects of seven insecticides to adult and larva of Lycoriella mali under

sawdust cultivation shed condition.



66 ek fAF T

biological control of sciarid fly (Lycoriella sp.) using
Bacillus thuringiensis. Korea J. Life Sci. 6: 293 ~298.

Grewal, P. S. M. Tomalak, C. B. O. Keil and R
Gaugler (1993) Evaluation of a genetically selected
strain of Steinernema feltin against the mushroom
sciarid Lycoriella mali. Ann. Appl. Biol. 123: 695-702.

Hussey, N. W. (1972) Pests in perspective. Mushroom
Science VIII. 183~192.

Ishitani, E, T. Gotoh, and T. Kawasaki (1997)
Development of sticky light trap and attractivenesis
to mushroom-infesting sciarids, Lycoriella mali (Fitch)
and Bradysia paupera Tuomikoski (Diptera: Sciaridae).
Jpn. J. Appl. Entomol. Zool. 41:141~146.

Kalberer, P. and E. Vogel (1977) Control of sciarids
(Lycoriella  auripila) in mushroom cultures (Agaricus
bisporus) by carbofuran. J. Pl Dis. Prot. 84(5):270~
275.

Kim, S. R, K. H. Choi, E. 5. Cho, W. ]. Yang, B. R
Jin, and H. D. Sohn (1999) An investigation of the
major dipteran pests on the oyster mushroom
(Pleurotus  ostreatus) in Korea. Korean J. Appl
Entomol. 38:41~46.

Koo, C. D, J. S. Kim, N. S. Cho, D. S. Min, S. Ohga
(1999) Effect’ of moisture content for mycelial
growth and primordial formation of Lentinula edodes
in a sawdust-based substrate. Mushroom Science
and Biotechnology 7:169~174.

Lee, H. S, K C Kim, C. G. Park and W. K. Shin
(1999) Description of Fungus Gnat, Lycoriells mali
Fitch (Diptera: Sciaridae) from Korea. Korea. J. Appl.
Entomol. 38(3): 209~ 212,

o1

o3 - uAF

Sato, Y., and K Asawa (1995) Uptake of the
insecticide, fenitrothion, by fruit bodies of shiitake
(Lentinus edodes) from treated bed logs. ]. Jpn. For.
Sor. 77:220~223.

Scheepmake, J. W. A, F. P. Geels, L. J. L. D. van
Griensven, and P. H. Smits (1996) Substrate dependent
larval development and emergence of the mushroom
pests Lycoriella auripila and Megaselia halterata. Ento-
mologia Experimentalis et Applicata. 79:329~334.

Snetsinger, R. (1972) Laboratory studies of mushroom-
infesting arthropods. Mushroom Science VIH. 199~
208.

White, P. F. (1986) The effect of Sciarid larvae (Lycor-
iella auripila) on cropping of the cultivated mush-
room (Agaricus bisporus). Ann. appl. Biol. 109:11~17.

AR, BED (19%) B @3 EneA 2 e
ARl B 5] B AT FLA), 35(1):45
~51.

AYY, #3594, ol&y AW, olFw IHH F
(2001) 2B AFE o8 =EEwAEsS,
e (Lycoriella mali)d] A2 WA Fe2
40:59~67.

SR (2000) eFEAH 3]

Mg EnAslE (0000 EnERANIIE pplza~
260, p.389 APATL.

A4, 38 A5E (1990a) dPasshA] Mzl o
celejHAste] A #d dF sAEEd 32
(2):58 ~63.

AR, 3 A, AFE (1990b) =euAste ¥
Aokl g3 AeUHl BE AT FAERY
32(2):64~70.

=]

T
P
T

N, of

)

Selection of insecticides for controlling Lycoriella mali in Letinula edodes sawdust cultivation

Gil-Hah Kim*, Jeong-Su Yoo, Chang-Duck Koo', Sang-Gil Lee’ and Ji-Doo Park’(Dept. of Agri. Biology,
Coll. of Agri. Chungbuk National University, Cheongju, 361-763, Korea. 'School of Forest Resources, Coll. of Agri.
Chungbuk National University, Cheongju, 361-763, Korea. Division of Forest Biology, Korea Forest Research

Institute, Seoul, 130-712, Korea)

Abstract :

The thirteen commercial insecticides to Lycoriella mali were investigated on their insecticidal

activities and mycelial growth of two Lentinula edodes strains. For the adults, insecticides showing over
95% insecticidal activity were chlorpyrifos-methyl, fenthion, fenitrothion, benfuracarb, furathiocarb and
deltamethrin. For the larvae, diflubenzuron and cyromazine showed over 90% insecticidal activity. Fenthion,
benfuracarb, furathiocarb, deltamethrin, diflubenzuron and cyromazine did not affect the mycelial growth of
L. edodes strain, in Imhyup 1 variety. And deltamethrin, diflubenzuron and cyromazine did not affect that
in Sanlim-5. Insecticides showing over 80% residual effect for 14 days were benfuracarb to the adults and
diflubenzuron and cyromazine to the larvae. Control effect of furathiocarb, fenthion, benfuracarb,
deltamethrin, diflubenzuron and cyromazine against larvae of Lycoriella mali showed 90% ten days after
application under sawdust cultivation. Among them, benfuracarb, fenthion and furathiocarb revealed
excellent control effect against adults. These results indicate that benfuracarb, fenthion, and furathiocarb can
be used for the control of Lycoriella mali in the field. However, further studies are needed on the effect of
insecticides treatment on fruit-body yield and chemical residue in the mushroom tissues.
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