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ABSTRACT: Monitorings and management experiment of adult Lycoriella ingenua (Diptera: Sciaridae) in artificial sawdust grown
shiitake mushroom cultivation were carried out by using yellow sticky traps and Hypoaspis aculeifer (Acari: Laelapidae) at Hwaseong,
Buyeo and Cheongwon in 2012. The larvae of L. ingenua reduced commercial value of the mushroom by direct eating or retarding
the growth of mushroom by spongifying the sawdust medium. The number of L. ingenua caught by traps showed the highest peak
in late september resulting in 127.5~1,025.7, 87.4~743.6 and 133.7~650.4 individuals per trap in Hwaseong, Buyeo and Cheongwon,
respectively. Damage rate of fruiting bodies in shiitake mushroom by L. ingenuawere 7.7~30.3% in Hwaseong, 6.7 ~25.3% in Buyeo and
5.3~26.0% in Cheongwon and showed the highest peak in late september. L. ingenua were effectively controlled when 30.3 individuals
of H. aculeifer per ni’ inoculated for three time with 7 to 14 days of interval. In Hwaseong, Buyeo and Cheongwon, density of L. ingenua
which were caught on the yellow sticky traps were 168.2, 126.1, 132.5 individuals, respectively. And, damage rate of fruiting bodies by
L. ingenua were 5.9%, 5.5% and 5.4% respectively. Both of the L. ingenua density and damage rate of mushroom reduced more than

60% in all experimental site in contrast to the control treatment.

KEYWORDS : Artificial awdust bed, Hypoaspis aculeifer, Lycoriella ingenua, Shiitake

=
Eubul ] Ea AL FEE o]8-3F L&A ul ) Ajuj
W2 A2, Y AP A 9] 100% o183 4= ¢l A
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SRRl s AlolA s MAutel=  Lycoriella
ingenua, Bradysia difformis, Bradysia longimentula,
Bradysia trispinifera, Leptosciarella (Leptospina) sub—
dentata, Scatopsciara camptospina ¥ Xylosciara in—
ornata 5 7%°] Hi1E Qo o]0 L, ingenua®} B,
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3} sto] FAMA| Y] S-S AsfistA, FARA] W A A 23]
S A3 7feleto] =gtk #okAZIct
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AHDINHALR| Lycoriella ingenua®| 'L} m|5H
EWEIAL AL AR oA A PO ERYS o]
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133.7~650.41t2] 2 FUst A7 E Ech(Fig. D).
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Fig. 1. Mean number of Lycoriella ingenua adult attracted to yellow
sticky trap in the artificial sawdust beds of a shiitake cultivation
in Hwaseong, Buyeo, and Cheongwon.
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Fig. 2. Damage, larva and adult of Lycoriella ingenua in artificial
sawdust bed of a shiitake Cutivation (A-D). (A) Damage of
larvae infected sawdust bed. (B) Larvae on the sawdust bed.
(C) Damage of shiitake fruit body by larvae. (D) Adult on the
sticky trap.
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Fig. 3. Mean percentage damage of fruit body by Lycoriella ingenua
larva in the artificial sawdust beds of a shiitake cultivation in
Hwaseong, Buyeo, and Cheongwon.
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260l 30.3%% 7Fg w3 th(Fig. 3). FofolA 9] Hsj&
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d 18U7MHA= et vlse et #9kar, 9 26U 25.3%
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Fig. 4. Mean number of Lycoriella ingenua adult atttracted to yellow
sticky trap(A) and percentage damage of a fruit body(B) in the
artificial sawdust beds of a shiitake cultivation in Hwaseong.
The arrows represent treatment of Hypoaspis aculeifer nymph
and adult.
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ofF|0|HES0HE 0|8t Lycoriella ingenuall =
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FHElA] BAHAE Aeiste sHY, Fof, FolA L
ingenua 5 WAlTE] 9] G52 EABHE E2F HA|Q] ofF
glofw-Zofl o] WA RIS ASIGIT BHdo] A A
i E7 ol A= A2 Re] A ol Ej O] A fel7t
4t 511.70k2](127.5~1,025. Tvle]) Hou, ofFd|o|w-3-
of #2lq= Hat 168.21H2)(96,7~132. 70k2]) 2 A 2]t
of vlste] AQIthFig. 4). ERF FEIHA ZAA| O] 5L

= RA Pt 7.7~30.3%2 Bt 19.2%%.01, oftdo]
H-goff AT 3,0~10,7%% B 5.9%= FA 7o A
2 g 7tol| 2folE B ATh(Fig, 4). Fofo] Al Al
F7tol A= Al te] gAY o Eq o] A% 5907t 3
Tt 329.27H21(87.4~743.672]) o, oftelolu gl A
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Fig. 5. Mean number of Lycoriella ingenua adult atttracted to yellow
sticky trap(A) and percentage damage of a fruit body(B) in
the artificial sawdust beds of a shiitake cultivation in Buyeo.
The arrows represent treatment of Hypoaspis aculeifer nymph
and adult.

2= et 126.1012)(76.3~203, 50122 Fx] @] Ttof| H]
sto] A lck(Fig. 5). L8| AHAA| Q] Halge FA =
6.7~25.3%= Bt 15.4%% o1, ofqtd|o]H-3-of Ael4t=
3. 1~T.1%= Bt 5.5%% UepHo] FA e+t v]sto] HJ
afl-g-o] Wokth(Fig. 5). FYo] Al Aufs7tol A=
Aol A o ER el % vt 133.7~65o.4
o2 Bt 333,70t o, ofFdlo]H-go A=
87.2~210.6vF2]2 Ht 132.5ut2]E UERfjo] FLxje]+
of wate] HArh(Fig. 6). AHLA| Fafl&S KA g7t
5.3~26.0%% Bt 14.8%% 21, ofFHlo]#H-gof M=
4.3~7.1%% B+t 5.4%% UERHo] FA 2]+t vlste] 3
allgo] Wokrh(Fig. 6).
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The arrows represent treatment of Hypoaspis aculeifer nymph
and adult.
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Sl Al dRlshE WATlels  Lycoriella
ingenua, Bradysia difformis 5 7%&°] BiE W& 2|+
A7k 387 LR 9lk(Shin 5, 2012). ey @)
EA= B4 wAlate] Al o2 S5 oAl §
CHKCPA, 2012). Zeli SepelwAl, abolo] S5 of
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(T 75 1981, A &, 1990; ©] &, 2002), whEba] WA
OFA| 7} theFShAl Hetar ARgAl 7ol AloFe] wew autrt
HojRl= HE== Qloto] F% Al FHEfuiAlolA L,
ingenua 52| WA THe| 70| WA} 1]6) = Wolx| il A=A
o g ghito] S-HErt, AAR E Aol Aol Zro] FrbulZ]|
2 RS Aulst= A7) 3, S Folet el
Aol WAskAL QA L. ingenual] AE4E AR 2
T} A IR0l ERY o 3o 4] 127,5~1,025. 702, Kol
oA 87.4~743.61t2], AolAl 133.7~650.4nt2] 7} A
gl_ﬂ 0104011] Hl—/\ﬂgqx—iﬂl_—. 994 260101041;} X]—Niﬂs’q j_]
e SHAdA 7.7~30.3%, F-ololA 6.7~25.3%, A
oA 5.3~26.0%%Att. o]H-e L. ingenua®] /3% WA
Lo} mof FeFe S Ao A wAlake] o] dFel Ae-Eie] )
2)(Bradysia difformis)7} 49 ~6Y, 9L ~3Yo| A=2
Aol Zete] G pjahgo] Z/kaeh B} AA|5}eL
(3 &, 2000). E3F =Ef2uAlo] WAgste] TaiE =
AN AT (Lycoriella mal) T 3E~6Y 3k, 7HA]H)
Alof A = of s 7} ghotthar shlek(e] &, 1999). ghA
L. ingenua= FPIA] LA iR ol A F-5-0] aj Ao
g sto] 7ot o = a7} A s A vj A 7} AEA] )
of FAMAIY] A5 AslistAY, AR H ZAA| o] 221&
A7 7hsfisto] kS ASHAIZIT, o] Hgt HeiFAS =
et Ao A HASte] f-50] HARS BOH O 2H AL
A% wsial wix| = whal Foi7t o5F At FAAst
et A Alate] el fARE Tl 5, 1999). &
. e amAlatg] e o) v | eF AR 2 ZHAAIE A 7
aste] 8ol HAE Ze|sls [, ingenua®l AT} 3
a7k 9L ~1090ll H5E= A 7FEA] SRl A 4L
“1“0] A& li | W& AIZ1R1 =4 Aol Ak
H F7toll 713 = AAA

ri_YLmE

Oy i

e

s B AAelA chorst wstskelh sgsha
S3)E 1 eolE B7HT AYRAL PAUES &
B0 gAY 4 gl o] gl Agolth Als
2o) A gopE Lol Aw SAAQ FaBol A, K
sl A7 9 71544 Boleks QAo alstel A
ZA) -2 B Qlek, A Bk Ao ALt
L AEAE gAlst AsAA o mAnteE YA 4
ol Stho] WA oS WEAIZ 4 9l Ao EFAA]
4 939 AL oFAelASoleler, & AT 3,
ol HeUolA offalolHSolE m & 30.301e] Wew
714 Aol A2 33 Aelet A3} 2 Ale] EaA

7l RAE T vmste] A% 9150 HAA o
&0l 42 67.1%, 69.3%, F-ooll A= 61.7%. 64.3%, %
AAI= 60.3%, 63,577 Fastadrt, A7 FhelA

= A ARl A wA T E e AR A=
ATk, ohek SE AL e R oA 714 e Alate]ef HAl
Sute)(Mycophila speyer)E &2 WASE7] f1ste] Bt
Al(Choi &, 1996)¢F ZFH AL AF(H 5. 2001; 1 5.
2004)& 01%5} 7497t ek, EgE LolzhE AfufA| o A=
SHY, 235 9 ZAAEl Aufx|oA T8z Al
2ejute] & Ao o2 HA|str] Qlste] Al A
Z(Steinernema carpocapsae)S ©|-&3sto] &3 A=
AE8E oA 5, 2003; A 5, 2004; A S, 2007), =
Oﬂf\iL EO*H““ ZALoff, Geo]ae]aps Sp. 1. acu]e—
rs WAFSto] MAlate] o] UE<Ql Bradysia < 2|
J-]— AZ4E 1037 o A4 e 71'/\/\]7:‘ S U%(Glllesme
and Quiring, 1990), ZA=te] AF<3] Scatella tenuicosta
of offeolugolE o]&sto] 2~3F Fof 84~100%2
WA A S YEFYItH(Vinninen and Koskula, 2004).
E3E offe|o]H-Zofel FARRE BejolE]Zof7t URt B
Hoh= A&7 30 W7] ol £5C2HE 2~12cm
Zol7kA] Mok &Rl Pt =2 A E o R HAlT}
2] UE9l [ ingenua®t Megaselia halterata®] WxEra
A7) =Qtha S tH(Jess 9F Bingham, 2004; Jess <}
Schweizer, 2009). wheha] FRFAEY T A O A] FRiuj
27 ARFESF Kok F=o] WAL vjx| 7} vlg el #pof QlA|Rk
Hj x| o] ofefj & O & o]Fo| golstm ujz|e} uijR|Abo| = &
WA o] 58 4= 9= A o] 9= wAlabe] o] EZAIA A A
¢l offef|o]H-gof & E-grtrt avta oz wAluke]ol 1
L5 9E 5 o A, ol AvE FHskd
SERA] AL AL AR oA A R a1 ZAIA| 9
af&r 2022 AAA = AZgt s i e A4
IR L ingenuas obdolH-gof S o]-&shH &

AMEE Fo|i, AR o] e 5% o2 £ 4 9]
of EILEA A5 7Ll A of |0l w Soll g H A 0 of

& o] 7,

Al O
= L

PR A AR of A B o] E e o] 84t

[¢] f

Lycoriella ingenua®l A% 4942 AR Axt 99 26

Aol oAM= EF o 127.5~1,025,70}2], Fojo A=
87.4~743.6112], AP A= 133.7~650. 402 2 Al XS

oA 9 shol WXV E BTt L ingenuas 5
o] ZHAAIE AR 7telste] AEAS DolmE| AL, HiA] &
ol Al f-Z-o] AAISHHA ujR| o] RS il AStH A
& 2EASlsto] A AAA Q] A A SHAI7 = T8
= e IEE L. ingenua®l 3184 A-AA| 2] 1] 5]
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&2 sl Al 7.7~30.3%, F-oolA= 6.7~25.3%, FY
o A= 5.3~26.0%% Al A|HollA 9¢Y shazofl Fsli7t wek
oF, ERhA] A AE Aulishs 3HY, Fof, FedlA A
ARl ofHo]#-golE o]-§sto] L, ingenual] WA EIE
o A v F ool #-gof o] FFat dF-S 30,31t
a E”Ei 7~149) 7+A 02 33] 2 a|ste] 0231 vhA| a )

Atk 99 FaAul F7toll A= ofElo]H-g-of A
EI—TLOM L, ingenua®) 3% FR157F 0| ERY o Bt
1682112, AHAA| #lall &2 Bt 5.9%= FA 29} vl
stol 22t 67.1%, 69.3%7F A Gt Hojel ] &
aAl ol A= T ERY & e fAdsvE 44 Hit
126.1DP‘11 132,502 AL AR A O] w)e&-2 5.5%, 5.4%=
A5 el FA et vlaLsto] 22t 61.7%, 60.3%, At
24| 1] OHE—: 64.3%, 63.5%7} 7t25 AT},

LA Y

0

o = 20129 = FEXEA T A EA el
A SAAIH A8 (PJ907036022012) 2 =3 A+ 75_44
Uk, Al el B2 Eae & H9E, oty o
of, o] TaHA Aulis 7ol TAEH Y,

2]

e

Ha

Atzl, 3. 1996, g W waAl 9l ERe]ua

Aufx]of] wzE At BWe A 581
A] 35 : 45—51.

Ads}, 4, Y, o), BAIFE, 2001, AL FHA
wjol A 71g=AwmAlate] (Lycoriella mali)2] BFA|2FA] A
Hh, g ofaketa]#] 5 1 62—-66.

AefAt, g3z, 1981, wAluke] WA oRA] S, A9
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