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Biological Control of Bradlysia difformis using the Predatory Mite
(Hypoaspis aculeifer) in Hydroponically Cultivated Strawberry

Hyeong-Hwan Kim*, Jung-Beom Yoon, Dong-Hwan Kim, Chang-Yeol Yang and Taek-Jun Kang
Horticultural & Herbal Crop Environment Division, National Institute of Horticultural & Herbal Science, RDA, Wanju 55365, Republic of Korea

ABSTRACT: Biological control of the fungus gnat Bradysia difformis by the predatory mite Hypoaspis aculeifer was examined in
hydroponic systems of strawberries in Namwon and Hapcheon varieties of Jeollabuk-do and Gyeongsangbuk-do provinces,
respectively, from 2012 to 2013. The damage to strawberries caused by B. difformis was examined in seedling stages and during
cultivation periods. To achieve environment-friendly management of B. difformis, 60.6 individuals of H. aculeifer were released per
square-meter three and four times during cultivations periods of the Namwon and Hapcheon strawberry varieties, respectively. H.
aculeifer had better control efficiency against of B. difformis than that observed with conventional cultural practices. Wilt symptoms and
damage of strawberries due to B. difformis were decreased by approximately 7.4-10.4%.
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A2ge]ute] o] G52 el 22 = Jdste] A AR =
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& Ul LS sl = Sk, o 2fgh Hale Sk wEko]
o]P 1 ZA=2H ulg|E 2 21E]7]% 3tHLee et al., 2001). A=
Eot BAlo HUFL B8t} 4EAZ ofF, s,
Ahetehe I ol A B det-S v 78l ] = SHek(Lee et al., 2001).
Zrowmalala| 7} wisfslhe Y2 Pythium, Thielaviopsis,
Botritis, Fusarium, Verticillium 5-°] 4&4 ¢loJ(Kalb and
Millar, 1986; Jarvis et al., 1993), 1=+ 0 & Z-oMa]ulg] 1]
sfek A B4 g7t F7kskal Yl Aol

Z-exiejutelof o5t wsfE Fol7] flsl AFAIE o]-8-5t
= SpotA WA of] WA o= oSkl Qo F SEE A
SARE g o7 YA 4= glof Tzt Sofual )itk &
5] X2 ARl A= B AA 55 o83 HAart
EFte] Yol 7 EA e A oloh

2R uel S Bl e H Al o] AEA] WAIE fIRh &2
A1 A O 7= olFd|o|H-o\(Hypoaspis aculeifer), v}
23N Hypoaspis miles), 27 0| E230lStratiolaelaps scimitus)
5ol lom, 7184 WA o re= LYY AT Steinernema
feltiae, S. carpocapsae 5-°] 4] ItH(Chambers et al., 1993;
Gouge and Hague, 1994; Wright and Chambers, 1994; Freire
etal., 2007). ], F-9 FollAl= Aol Y she 225
2lu}e] et 5EolY A B. paupera Fe| 9|7 YAIE $15te] vl
@] =-2-ofj(Chambers et al., 1993; Wright and Chambers, 1994)
O I U AT S. feltiae S 183 AH|7F lth(Richardson
and Grewal, 1991; Gouge and Hague, 1994).

oftg|o]H-golli= A Kk A5t siF-2] A=A
AE flste] HE dofztZofA] AE2 oz o] 8H =T, &
o] 573 Aul oA EFA 4] A SOl Geolaelaps sp. nr.
aculeiferS ®AFSIo] WAlT2] Bradysia spp. (Gillespie and
Quiring, 1990)E, Z2IA|E|o} EEu R A] o}FF|o| S
oS PArsto] 222 ule(Jeon et al.,, 2007)E, WIE ZEA
EEREEE NEER B BECS LR PR PEE
Q191 Scatella tenucosta (Vinninen and Koskula, 2004)E &
E oz PAISH ERE Al oA A7 Alut
2](sciarid), HS3}2](phorid) (Jess and Bingham, 2004), ¥4l
u}2] Bradysia matogrossensis (Freire et al., 2007; Castilho et
al., 2009b), Bradysia spp., HA1A1Z(rhabditid) (Szafranek et
al., 2013), Lycoriella ingenua (Kim et al., 2012), 2-2-¥g]w}
g, F1EAAHA I, FuHASIE|(Kim et al., 2013), 71
2 BB (Frankliniella  occidentalis) HUH]7]
(Glockemann, 1992; Berndt et al., 2004; Wiethoff et al., 2004;
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Wu et al., 2014), 57 5-3-N(Tyrophagus similis) (Kasuga et
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3534, 59259, 69 159), acetamiprid 8% WPS-23](5
9129, 6929) 27k B2 )9t
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HHZIOHH SH 270 ol d|o|H-GolE 33] WAReE A, 2k

omajgla] 30 w88 0~142.0uke] (4 115.61}2) 2
“ZXﬂE 53] TEAES BT 152.3~379.6ut2)(B
237.4uke]) Hok QI ekFig. 1A). EJE, 22|k ot
&l 7} VehA] QR obstEo]H-goff HiAtek= e,
3 Aol A= 0~21.7%(H o 8.7%)= LFERH tHFig. 1B).

W 2R g7 AR A ofsta| o] -g-olE 43] HWARSE
A7}, 2R ma|ula] AJ3=0] Wl Ei=89.1~134.40}2)(H4 110.7
ohe)) 2 $HeY7-2] 102.3~323.6012)(F 4t 258.20k2]) Kk 2 9]
thFig. 1C). E3t offefo]H-golf HARLolA T of&2 0~
1.0%(B4t 0.2%) & YT 0.7~16.7%(BF 7.6%) =T} 2k
tKFig. 1D).

A B7] SHoA oftHo]H-goff 33] WAt whE A
Wajgle] 3] WEl 959-115.6ute)(H 10320122
ASAIE 53] WA WPl 107.1~357.0uk2](HF
246.21}2]) Hrk A QUh(Fig. 2A). &1 5 2R e
Fof&-2 oftao]H-golf A 0~0.7%(B <t 0.1%) SAAIRL
WA= 0-25.3%(Fat 10.3%)S UEho] 2R-2-Htejute] o]
L Aot -FAlofl Tafi= 10.2% WA YebgthFig. 2B).

312 @] Bilo) olFdo]w-2-o)l 2 43] HIA}St Au), zRe
ma)ute] &) Wisls 23.5~107.301e] (4 65.90t) = 2
35 32.5~325.9u2)(H 4 217.30t2]) B o} 29) 2 H(Fig. 2C),
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Fig. 1. Occurrences (A, C) of the fungus gnat 8. difformisin strawberries and consequent damage rates (B, D) in #. aculeiferreleased and
insecticide-sprayed plots during the seedlingstage (A, B) and cultivation periods (C, D) in Namwon from 2012 to 2013.
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Fig. 2. Occurrences (A, O) of the fungus gnat B. difformisin strawberries and consequent damage rates (B, D) in H. aculeiferreleased and
insecticide-sprayed plots during the seedlingstage (A, B) and cultivation periods (C, D) in Hapcheon from 2012 to 2013.

opste|o]u-goff ARl A 2] wlelEte 0~1.3%(Ht 0.1%)
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(Fig. 2D).
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7} 71 =k

Ao malntalo} 2o
A AIE Slote] 2599
1995; Cloyd and Dickinson, 2006), X5 Y4 A%
Steinernema feltiae, S. carpocapsae (Richardson and Grewal,
1991; Gouge and Hague, 1994; Kim et al., 2003; Kim et al.,
2004), EAA A2 2P (Atheta coriaria) (Jandricic et
al., 2006), 3ZAIA Soff olFd|o|w-3-ol(Hypoaspis aculeifer)
(Chambers et al., 1993; Jeon et al., 2007)2} w}=-3-of
1993), i?]t’]—‘?—iﬁoﬂ
(Stratiolaelaps scimitus) (Beaulieu, 2009) 5 22 %

Fjo] gltt. o] obtalo]m Gollof e A
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o A3k A4 ShERol tet AR WAl B A S

5‘{ enus)ol] &3k= wiAlTtE] o] e
A3 R\t Bacillus thuringiensis (Harris

et al.,

(Hypoaspis miles) (Chambers et al.,
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HoJF31 @)t} Castilho et al. (2009a)-2 3414 -2-of] Protog-
amasellopsis posnaniensis7} ARG/ A T2l Bradysia
matogrossensis, 22N HY|(Frankliniella occidentalis),
18715-3oN Tyrophagus putrescentiae), ¥-2}-3-o\(Rhizoglyphus
echinopus), &5 Rhabditidae | £:31+= Protorhabditis sp.
=9 FAE 4= 9l ZAE o] gl A QLS B 15l % 51
o515 A S 4 8 Geolars s
nr. aculezfer— ot 6,000uts] WER HRARSIe] wAlaty]
Bradysia spp. 4= 4% 105 5ot avpx oz TFAA7]
A &= QItH(Gillespie and Quiring, 1990). Jeon et al. (2007)-
SEQIAE o} AufR| ol 4] 55 5 TR o #|o] 3o pot
F20m2]E HET A 100%2] A ENE HeRfglom,
FH A= 2 5 ATt sk = sheitk ool
SOt =GO E 0] 89 Eﬂ‘j‘)ﬂ S F= At
Rl 301l 68~100%7FA] WA g A
%= It Vinninen and Koskula, 2004). whaha] A4 S-of
S Aol R Tla)E FE o AN djEe] 4R
W12 Sisto] sl o] 88 4= Sl

7 A 7] Al A off ®pARRE ofst-#o]#-g-ofl= HiA]
oA A&l oz TSkl QIQITth 3], SH Fofl "ARRE of
Freo]u-golis 2] ute] o] Yie oA ave} vEo] i
O 2 YA EHA B7] 5ep oA ol g2tste] 27] 2R
2] o] HHY-S A= a9 UUTHKim, H.H, personal
communication). =728l G7|ol|A] olFd 0|30 o] U
SR} 29T R Hifo|E, HE 5 §7]BE o]Zo]
Aol BV olsfalo)m ot 5 Fo x 02 ks

Z] o]
S|

| Scatella tenucostaS 3¢
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o U=g gty oz At 4= 919l FHEe) FiE 7.4~

2 29 4 qlo] U B7] ko] 2T 4 e A0
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