AMEZ0AM O
cucumeris)ol| 2|8t

x-l?_l_l.* H101% . g.g%{ .

Mo
O

EMEREE 45(1): 1~7 (2006)
Korean J. Appl. Entomol.

L 2IX{(Orius strigicollis)2} 20|0|2|200(Amblyseius
Mg Leofd ot

of &
_~
=5
O

]z

VR

[=

Biological Control of Thrips with Orius strigicollis (Poppius) (Hemiptera:
Anthocoridae) and Amblyseius cucumeris (Oudemans) (Acari:
Phytoseiidae) on Greenhouse Green pepper, Sweet pepper and
Cucumber

Jeong-Hwan Kim*, Young-Woong Byeon, Yong-Heon Kim and Chang-Gyu Park

Applied Entomology Division, National Institute of Agricultural Science & Technology, RDA, Suwon 441-707, Korea

ABSTRACT : Effectiveness of Orius strigicollis (Poppius) and Amblyseius cucumeris (Oudemans) as
natural enemies against thrips were evaluated on greenhouse green pepper, sweet pepper and cucumber
respectively. Control efficacy was calculated by the formula, (Deonrot - Dreatment)/Deonrsl X 100, where
Dcontrol is the average density of thrips on the plots in which any natural enemy was not released and
Durcamment is the average density of thrips on the plots in which natural enemies were released respectively.
As a result, control efficacies of O. strigicollis against Frankliniella occidentalis (Pergande) on green
pepper and sweet pepper were 14.3~99.5% and 21.6 ~98.3%, respectively. In addition, control efficacy
of it against Thrips palmi Kany on cucumber was 61.2-74.4%. Control efficacies of A. cucumeris against
F. occidentalis on green pepper and sweet pepper were 12.9~38.3% and 17.1~87.0%, respectively.
Control efficacy of it against T. palmi on cucumber was 90.4~97.4%. Field evaluation showed that
the prompt applications of. natural enemies were effective to reduce the density of thrips. In detail, to
control F. occidentalis effectively on green pepper and sweet pepper in spring season, five to six
individuals of O. strigicollis per crops should be released three to six times continuously. To control
T. palmi effectively on cucumber in autumn, more than 100 individuals of A. cucumeris per crop should
be released four times repeatedly.

KEY WORDS : Orius strigicollis, Amblyseius cucumeris, Frankliniella occidentalis, Thrips palmi,
Green pepper, Sweet pepper, Cucumber, Biological Control

= 5 A-AN HelnF, oy B BT A S Qoo WAt olF:Ad o A
224 A2 sle] FEEHE dHQ QLN E AN (Orius strigicollis)y WAFE, $.0]0]2]-8-o)(Ambl-
yseius cucumeris) WAVE, FHATE Fo] Ay T4 a5 ALY OS2 )0
ot FaAde Y U= AET 4 4L (AT dr-HET dn)/FAE 9 X 10082 3
o ZARAZIERE 2zt 9 A, HE|aiFeA SFNE=UA WAE FHal 143%00A Hi
99.5%, Qojolg]go] HeETE 129~383%F 1, HHo|r =2 =R g T= 21.6~98.3%,
Lololg] gl At 17.1~87.0% At} QojollA oo Aa]le 61.2~74.4%, 20]o]d]

*Corresponding author. E-mail: jhk53@rda.go.kr



g0} AeATE 04~97.4%F HAk webd B A7] B nFoh sG] 2
E g 7] OB ReAAE £ 5~6012F 3~63)2 o] WAIBL, 71 27] 2ole] %
e 2olEAMYE BAYRT] LololdeqE T 3

P oFREEA, QololEol, ReFEAYE, LolFAR, HE|nF, A, Lol B WA

ZAHEE o] 0.5~ 1.4 mmo)H 22842] F) Rk
E 7] vl A Solt) uldle ¢ 60 Fo] 3lony,
ZHEC) 7 - PR o2 A I E Fe= T2
B (Frankliniella occidentalis), L0122 Hd(Thrips
palmi) & 2 Fol B3|t ol& FAPH = F2 AR
o A4 2 SEHRE THoE 2 Bt S8k
tHHan er al., 1997; Hong et al., 1998). -f-%3 %2
%, Full, £ 55 7iElstal Al 7ie Bl golA EY
ol A Anfat7] whzel] ANl E3o} ol v}
A FAG HAE 91 Therel Sofo] AEH T, o] @
FopEL BRI ME AF L B0l B FAE
233 95, Folol o WAL FH e 91
WEo] §1 5 AAFANAE oln] 2o AFH AHE
o] &gt AEAYA7L Bol o] 8= gltiTellier and
Steiner, 1990; Gilkeson et al., 1990; van de Veire and
Degheele, 1992). 53] e HH o2& n|ZfLZ:
AN (Orius laevigatus) 5 3~4F3 Q.0]o]E]-g-oN(Amb-
Iyseius cucumeris)7} F=2 AFH L2 o]&FHT Yo}
(Malais and Ravensberg, 1992).

o -2 Ae =HA|E(Hemiptera), 2= 7 Anth-
ocoridae)ol] &8l 24 HH o2 AA Xz oF6T7F
o] B ¥ 3}1(Yasunaga, 1997), -2 kol = Orius sauteri
5 5%0| A28ka v Anonymous, 1994; Kim et al.,
2001). S Z=AA] 45 AFL F2 S = FAE
ek o)z} el U} 3, Soll, ABE 52 T8
£ BARE AUT Ak R B
#5343 LA 70 o 2512 W]
A9 27§52 THHE 202 L2l ArHNagai,
1991; Kim et al., 1998).

Lololgl gl e &l E(Acarina), ©]2]-g-o§ FHPhytose-
iidae)ol] &:3h= HH 0.2 AL 300~600 = &)
o} A9l vidith. FE FAEY 18 58 it
EA8tD 2% HFL XA oy S VMR
ATKKim et al., 2001). 2121} AR0) ZHHE A S22 o)
FU= 3 d2ol 79 SolA F:Add 2 27) )
& Aoz 71 wol o]&= 1l UrKGillespie, 1989;
Gilkeson et al., 1990; Brodsgaard and Hansen, 1992).

]

L

Korean J. Appl. Entomol.

45(1), April 2006

100714 43 %

£ AFedMe A HAHo 2 ) ERER 0%
NEZ =N (Orius strigicollis) 2} 2)=ZoA T3 2.9)
ol2)-g-N(A. cucumeris)E o]&slo HjuF, A, &
oo M= ExHFAH ) QojFAH o Uk
AA| EAE 2ASH Aojch

Mz J

ma| Do R-FEAHY LA &0

2001 A7|% UAl AEF sHA7Ied Hid
-2 EA AAIBHRTE AT LR =)
AT, ojolg]gof M+, F-X =T34 HE FAL,
Z} A gt WAL 2k 82 oW, A S8 S YR
A Fol M FYste shE T WAL Adetr] Slake
w A w04 mmx 0.5 mm)E AX|slgch

A FE2 AT 1FAAERER) 0|, X4
2] 444 27 olH, AT A BT F 12050] .
A A &l ) E-wdEx) 8l (Frankliniella occiden-
talis, Western Flower Thrips (WFT))2] A l= #2) 17
Y 39159 28 7 o 5t} E 2 AE T TR
AN ALEFR] AFE HALIATE AL A7)
2 pAlEER o EoEne )] e 5Y 29¢, 69
59, 129 747} 3 2w, 2uke, 1vbe] & SuleE
WAkeE AL, 2olole)gof AEate 549 29¢, 649 54,
12, 194 v} Al7)vle} =2 1000}2]2 Z 400112 S
WA AT ZAPPHL 1Y 7 0 2 23(X5)E ©]
|3t 78} & EURTE Se] A 313 Sl A4
ke Al o} B o) s XA A AV
on, &AL FE T E I TR A
7+ A2 7% F 4075 2AL SHHTh A1 A o) A
20 g WAl X9 E WA= o E-f-A) 4 E(Banker

plant)& ©]§-stATt

mgolM E-FEMEY L=AH Sat

2002'd Fe] 31 AP oF FLE £ LT



Kim et al.: Biological control of thrips with Orius strigicollis and Amblyseius cucumeris 3

Aeppios sustdnh AMETE Frolol2wcs
$EMmoE, 44 Qe 49 269, ANRSE Hel T
120Fo0]ch WA 9 LryFA R HFE of
SN Ahe] 59 189 T 2vke] 5202 YA
o A% OFRE A} o]0l ShE F 5 59
£ PASIGEE, WA I 59 209, 279, 64 39,
109), 17|, ©.Foh R A) A2} v 5+ 1o}
24 % Svel B YA, Sololel o) el TE o)
8] 7% 1007} 4 % 5000}e) B ARSI RESA &
T 5L URE 15D A0 2 AN F BT B
3 WHE I 2L Y UIA 47D F 40709 B2
Aasted 0% FFo] SoIE Ho] HOMYY Bot
Al delgoz Sy 2o Aashe A s A
H 55 2R A8 Bgo) BT W9E WA
#2313 APelN} FLG o ANk

20[0M 205 U=X| &

20004 e FHT AdEA7IEd TG
Sol Al HIELS-2 el AN STk NBTE ©
EojzteelA HelF, 2ololel gl el T, AT 3
2 %93, T4 WHE 2} 7Y oF 82y ouk
2 2345 EYRE RN S A 3
Aeral7] $18te] v A 90 4mm X 0.5m) & M)

Qo] FFL 2AYIPI(FEF )AL, Y de
84 10de]m, A2 A7 7050tk 20)FAd
g 8¢ 294l FH sh¢2o A AR HFE F7
3utgfHl g2 HFSHT HA WA AZle 94 59,
209, 279, 109 4o], X8 WA SFol%
=2 AgrE i3 F9 3vke Y F 1201E)E WAkst
A3l, 2ololg)-gl HE+e g 3 10074 &
400mte] & WALt FAEY S Ao R
94 59RE 13Y HHoz AgTE F 0FZ5E
F A4S T 194 et (X 5) o2 A}
Atk A1 E4o)) 2T IRE A= e a5 Aol
X9t FLE HoR AAIStk

Q0]9] It AZFEY WAIE fsty oFAER
A F8HA(9/22), AetEA4t s34, AP ERY F8HA|9/
29), &3 FIA(10/14)F ¥

A7 B B2 EY ) eEE AR 93t

o HOBO(Onset computer corporation) 2 2He-A] 71 2.9
of AX|sted 127 2HACE 25 Ho|H 7P Y EHE
& 233t A4 A o 083 &&= HOBO 2js) 4o
2 o8& 7} ZAF A7) A 159 te] Hd kol

Ao gt FAEe BEAA & &L (FAHE T
L% - AT LE)/FA 2T 2= X 10022 8t ZA}
AZER 2z S8kt

mX

o3 2

nE[nxolM 2-aEAY Y= ot

S BEEE PR PGB
olelgolo] o3 FwdFAgs YeolAE Fig 17
20 2 A el ZegdAded EE 59299, 64

129, 269, 74 39 ZALIA oF AR =-A At

7}z 274 0.3, 0.6, 0.7, 0.59}8] 931, 2.0]o]g]-g-<f A
T= 7hz 29 0.3, 1.4, 5.2, 182018, £X8)TE 22t
2y 03, 1.0, 8.1, 25.9u}2]2 JUERGTh

oL ATTe 59 29Y A WA A £
gy d=rt £9 039k em, A8 8714
79 10Q0)= 290,508 & 1.79)7} 2718 Ao = el
wouk, sy} g Ao} M Ed g one
A2 gt} Qojolg]-goll AE = 5¢ 209 20301
goi}, 74 100lE= £F 18.2v8 & 60.74)7} Z7}a}
Atk 7+ 2 glg-e] F-2 8 e A=A B O FolE
EHA Xt A A7) ulel HA4 14.3% o)A FHaL
99.5% 931 Hit 71.9% Atk 2.0lolggof AH+= J
A 129%94 H1 38.3% (1 HF 21.8% AUt

30 *
[ v Tgmporature

25 —a— O, strigicollis 1%
5 ---4-- A, cucumeris o
= 20 —4c Unrelease %
: 17
g P
w15 g
i [
: 424 E'
g 10 "

. 422

0 20

6112 6119 628 m 7110
Date

Fig. 1. Population densities of Frankliniella occidentalis with
Orius strigicollis and Amblyseius cucumeris on green pepper plant
as sampled by flower observing weekly. Upper arrows indicate
when O. strigicollis released. Lower arrows indicate when A.
cucumeris released.
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Fig. 2. Population densities of Frankliniella occidentalis with
Orius strigicollis and Amblyseius cucumeris on sweet pepper
plant as sampled by flower observing weekly. Arrows indicate

when O. strigicollis and A. cucumeris released.
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Fig. 3. Population densities of Orius strigicollis and Amblys-

eius cucumeris on sweet pepper plant as sampled by flower

observing weekly. Arrows indicate when O. strigicollis and A.

cucumeris released.
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Table 1. Percentage occurrence of three Orius species in O. strigicollis released plot, A. cucumeris released plot and natural enemy

unreleased plot of greenhouse sweet pepper on July 8, 2002

Percentage of individuals
Piots *n
O. strigicollis O. sauteri O. nagaii
O. strigicollis released 7 71.4 28.6 0
A. cucumeris teleased 7 714 28.6 0
Unreleased 12 75.0 16.7 83

*n indicate a number of observed males.
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