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Biological Control of Major Pests in Eggplant Greenhouse

Paik, Chae-Hoon - Lee, Geon-Hwi - Kim, Doo-Ho -
Choi, Man-Young * Kim, Sang-Sco

This research was carried out to investigate the seasonal occurrence of major pests
and the effects of releases of natural enemies for biological control of the major
pests in eggplant greenhouse. A total of 8 pest species in 7 families were identi-
fied. Among these pests, Myzus persicae, Aphis gossypii, Frankliniella occidentalis,
Tetranychus urticae and Trialeurodes vaporariorum were the dominant species in
eggplant greenhouse. Two aphid species occurred mainly from May to June, but
their populations decreased rapidly from July. The population density of F.
occidentalis was high from June to July and 7. urticae and T. vaporariorum were
abundant from July to September during the growing season of eggplant. In the
trials of biological control of pests, aphids could be suppressed within the range of
87~97% by two times releases of Chrysopa pallens eggs. F. occidentalis and T.
urticae could be suppressed within the range of 76~90 and 87~91% by three times
releases of Orius sauteri adults, respectively. The releases of C. pallens eggs and
O. sauteri adults were as effective as three times applications of insecticides for
the control of aphids, F. occidentalis and T. urticae from May to September.
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I. M =

FeUt ALZE A AL soict Frkste] 19909 34,767hacll Al 2000 105,758ha
2101 d Atolell oF 3uf o] EAIT 2007\ A= 94,508haE 20001 ol W3}l 11,250ha 7+
A RT(ETAHAFH, 2008). 183 hRE B F2g07 AuEE A Y FEEF
< 200040 2,000 ©]4-& & $4,300,000 A= 93E HojEHUAY 2 2 d
Abololl 1,000€ ©l3t2 FE3tH FEF HHE RYU(EFAEFIRZR). a8y £3E7)
Ae E7bNA 8] Auidte AAFEo R A= ot $ejuetel] BAEE A4l
2 145 863} 318F ol o|2X T APt A AL HlEe] WAsE Fo] Fon,
I FAME FE EAHE HF2Z AYEF(aphids), 30 F(mites), FNH &l F(thrips),
247} F-0)(greenhouse white fly) 5-°1 TH©l, 1999). o] & #|FS W 7|3to] B HAH
of $AsIH A WM} Bols 318t WAy &I AFHAgo] FEH 3l
=9 2doE BAAE HolxE T o B EAAYE oA Aoltt, kM M e
o] &3 HEH WA AFH T9o FAHAT FHALe A FH ALE
=8 7 A=S AEH YAs gty PAE 23154 ol &3t HEFHBUAA T
o] AlFs &RHI Atk AEAMA NN F2 EAHE SoNF FAPAF F44
HA O 2 E NELEHANF(Orius spp)7t U3, AREF ¥AAH AFozE= EXAYF
(Chrysopa spp.)7t A, 53], EFAEFE AlA 98 vt FEAMA AN #4317 o1&

T MHoE, JARER oludE SoiF, YHlE §5, dzo] REgg WiFe b 5
< FY37] qEo YESA PAJAEZN 2 7|3t T #AS Fo|hth(Finney, 1948;
Hagen, 1950; Burke and Martin, 1956; Hagen and Tassan, 1965, 1970; Shands 5, 1972; Hagley
and Miles, 1987; ©l, 1999). ©|9} Z& v ol HZoll 318H8 A7} o)) )& 5ol A
A& o8 AEH WAL Ha Bojues FAoln, 44 HHA B Fe 4
A RE ol A JHA AF S  WADTI FHE ] YTHLingren 5, 1968;
Nijima, 1993; Song &, 2001; Paik 5, 2003; Kim =, 2008).

A st A FAEE Fo AUEFO) thell $93 TAY EFHHoZE o
X" AN (Orius sauteri Poppius)®t 24 E742}2] &) (Chrysopa pallens Ramber)7} 1.1, o5
HEE 5o THAHAA S o] §ste] 483 317 Y E BFHon 28 5
A= 7€l BR3dith gEbA B AFE AA7A Ao SAste 2 FaE F1 9]
= FAF FF I AAE Al o8 HFE HAHL 088 HA AL

AEst FHAYAA BPL A9 V24 VLA B YL A
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A B2 7R ats Fe5E0 o1E d1FY MR, AR 2 FHE T
S AR N R Hxlsh A TdEHATE AAEH-2(300nt)0 A
THIAT. 59 Aol HAE A4 F oY £E2 YEE HFSS AReto AR
dujAstoll A 7% AR efojre ko] oy e |EFL 27C FL27)(16L:8D,
RH 60~70%)ll M 7hA| & R B2 vlo|2 FF3tAA S g At 58 &)
FAR BN AR §how zapElgon, Fa) g o] we} sjFo] tAE 7}
et Szt vlol SES A Fmid), ANE FAW F71H o2 WAL kA
e T TUAHF(medium), AT} Astd Fr1H o2 PAVF BaF & ohiA
3Hv(severe)2§ TESAHLee F, 1992). AlAEES2 shH o] B Fa8F 450
et AL E At A, A& SolFe 109 B vhe]s, FAEY e edrtRoE A
€% FMEHE: 85em, A% 9.5cm) F TS E 59 AERE 99 dhertA 109 3t
Aoz WEI 3WHE o2 AT

ks

ol

TR EFAG R0, NEHA, &47F-olE™- (Encarsia
Sormosa)l2] HFARG YL o35
Aol AH8E A EA = TEEEATAY 24 HAE ZAg F Bgo}
S RE(Myzus persicae) T E-3} X QA E(dphis gossypi) & Z2A 7] T8 HAExtAe] Ho)
S 3044 HEsha ARSIt o, ojn A EAe Rl ojg e WREy) 95le 1t
AL AR, 71528 107)& e AMRE AT 128 5 AddA J9Ee o
|12 o1 8stHx, 3% #5374 2 ATARE Hol2 FUANSIIAT fEedAA=
1999 3o AL AdFF B 20 8 ZuUR FI&dA 453t A5
shod ALS-A oA K uko) g-ol(Terranychus urticae), B8N NE 22 vo|2 FF&d
AHEEFATE T Algo] AMEE 24UFRoEE e sdEdATA & 2
Aohs 7138 ATV o)(Tridleurodes vaporaiorum)o) A AABIY L, A7 o] e

Hol 2 FFSHEA AUl A ol A8k
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3. BAAE ol §F FadFe AEH WA

Fig. 15} 2o] A7t AujAlel Hado] Be AGEF, EieidFade, o] 2
A7 R0)Z WAl 18t ol FFel F&F A FAEFAAEo], AXLELA)
g eavRo]EME oF 50%8(30x6m)e] BIEE-S-2olAM 7t aFe] BAYFE 2SS 2t
7} Table 13} Z-& HEFZEEHH)CE WALEA siFE YAAES ZARIAH.

Fig. 1. The kinds of natural enemies(left) for biological control and their insect pests
(center and right) on eggplant. [A: C. pallens larva, B-C: aphids(M. persicae, A.
gossypi), D: 0. sauteri adult, E: F. occidentalis larva, F: T. urticae adults and
eggs, G: E formosa mummy, H: T. vaporaiorum adults]

=3 5ER A HeA AQEFE DY - T2 FA, Aol 3ol R
; GaAgeel Al Fols 2R, REEAR FIAE 47 AL, olE er
AP TE oF 50%(30x6m)2] BiEsh¢2olA 3RHEoR B A 3} mxﬂ age
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Table 1. Release levels and kinds of natural enemy for control of insect pests.

Introduction level
Insect pests .
(No. of insect pests/No. of natural enemy)

Aphids (M. persicae, A. gossypii) 30 aphids/ 10 C. pallens eggs

F. occidentalis 7~10 F. occidentalis / 2~3 O.sauteri adults

T urticae 7~10 T. wrticae / 2~3 O. sauteri adults

T, vaporaiorum 5~10 T. vaopraionum / 2~3 E. formosa mummys

. d= « o3

L AAee2 7kA FadiE By 9 JajzAt

AB7VA] BFg-2eol] WA EHE F a8 FE FARE A} WY E I (Aphididae) 2%, S}
(Tetranychidae) 1%, = A|-8-°7Tarsonemidae) 1, Ex§H & I (Thripidae) 13, 7]—’?‘013’/}
(Aleyrodidae) 1%, = 32] #H(Agromyzidae) 15, 18] 3 3 d 3 Coccinellidae) 1F°] A F
Hol & 73 8Fo] ¥/ % FAHAI<Table 2>, ©1 5 % FolA e Lo] FE& 3)
T2 BE5olENAEWMrzus persicae), 3T E(4phis gossypii), 80| L-ol(Tetranychus
urticae), 3:-FF AN D e (Frankliniella occidentalis), -2 7}F-0)(Trialeurodes vaporariorum),
ot el 7t A 2 B (Liridmyza trifolii), ©)4 B uto) L3 E Hl(Henosepilachna  vigintioctoma-
culata) 5 °1UT. | Fo] LARY ZAb A, AR Sol= AR FHE F402 0
ASHRIL, Autolgol, A7 A oimaFtd s Yo, 2P BEolZARE
SN E, ExdFAdee da £ FA0g AP, oA T o] RhE Y=
U3 FufE Jheliste Ao® 2AHU

Table 2. A list of phytophagous pests occurred in eggplant greenhouse.

Family name Scientific name Damaging parts Pezl;csfr:r(:ge()f g;ir:ge;f
Aphididae Myzus persicae leave, flower May~Jun. o~ A
Aphididae Aphis gossypii leave, flower May~Jun. H ~

Tetranychidae Tetranychus urticae leave Jul.~Aug. +++

Tarsonemidae Polyphagotarsonemus latus shoot May~Sep. +
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Family name Scientific name Damaging parts Peak period o cgree o

occurrence damages*
Thripidae Frankliniella occidentalis leave, flower Jun~Jul. -+
Aleyrodidae Trialeurodes vaporariorum leave Jul~Sep. ++
Agromyzidae Liridmyza trifolii leave Aug.~Sep. ++

o Henosepilachna .
Coccinellidae L leave, fruit Aug.~Sep. +++
vigintioctomaculata

* 4+ o mild, ++ : medium, ++ : severe

°olF FEY F FAAVIE BY, A Agx7oE ARERFY ZeFEAg, A
F F~F7Ne SNF, 2AVIFo|, oivElFtdZvte, ol B to| T 7t WY E R
o s uvete] A4 deA e AL FL 148 865} 318F 0l o) ZX|¢ o] F 7}Hol) &
Aot 3L 45F 02 RAHJPGRITAER TS, 1986). =T ALALE =AH4
5ol Blsh 4] He Fo sFo] WA =H, AR AR N BAHE f5F
= SNF T AA&M(Tetranychus kanzawai), Holgof 183 ARNEF U L471Fo)7}

BART QJE Ao & dFA ko] 5, 1987, ©], 1999).
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Fig. 2. The seasonal occurrence of phytophagous pests in eggplant greenhouse.
* Aphids, mites: No. of individuals/10 leaves
* Thrips, white flies: No. of individuals/trap



AAEx 7t Y ol EH AEAH WA 233

AAZEA A Aol A Y EE Fa S FE s M, AUEFE AS5271Y 56
ol o TS, 79 o] Fell= WErt FAE YoiAE A, BegFydds
Met719l 6~7€ 0 thAEo] 28 F2 slafaty, Huto] oo} LA LFolE 1Ll T
HHE PV A B HejE Fa oy thi A )= 7-99U o) (U k<Fig. 2>, ©]
(1999)= AlEA 3ol LASE AQEL F2 59 sherRE dAsy] AR e Yo
G o] 7 wgten, 127190 7-8¥Uoll= Wy} WolA s AoE RIEHT ZE
A7)k A2 A7 whel AREF] BYA I 2 AR AAHAT ) AE BE 5
Y el AR AR BAEE AREY MAAGHE visEtgong JutE
S 2 ARERF BV 5 s AZbET B3 4% o) BdHos uhy
Bhe AIATEA] Sh-2mol A Aubol gofie} 2ATNFo] o] HiFoR £F FE A
Ay} dolx= A MAH #He Zalo] 2 goloE 283t A

AT BASRE R 3R ASER, Hitel Sol, RegFAEe 3 LustRol

& PR et ol AR AYFFAe o), HFwAA, UM S YAl

&hod WA & 8-8 HAES Ai<Table 3>, AA7FA] Au)7]17HQ) 5~9L74A] oF 5719 Sk A
GER, ExgEAde, Halto) °°H WAE st oRAlE 33 Axst B2k IAWE AF
A AAERAE o] A& 23], gy, Aol go] HAHQ NEw-AE 33 )

AbeE Ak A Ego] HlkE AT 4T Rolo HFeE AN E 43 AAste] HAQ
38 H**}GP Aol A &L v S AARE T2 55 YA AL
FAl A7) tha vhop
ol 7}?<l AR Lo BAEE FR8550 tate] fEAAE ST L EAdu
o AEH AE T %@ *@%1} S 2AM YA o r(Kawamoto and Kawai, 1988),
T4 FRAYFE IUERY FEE Aoz Ay ¢eld AUrkFinney, 1948; Hagen,
1950; Hagen and Tassan, 1965). T3t Al 13 Auf Aol A A= A& WA 93}
o 59 Fof 2 el nFE AAE FT F87)90 997A FAEA S 48] AN EE=
S AL AP EAE R 2E 33 AR AFte} Ao FEE FATH90% o hE
2L F ARG BHaE ub ke, 1999).
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Table 3. Control effects of insect pests according to treatment methods from May to

September.
Control effect (%)
Treatment
Aphids T. vaporariorum | F. occidentalis T urticae
Introduction of natural
87~97 64~85 76~90 87-91
enemy
Chemical application 93~99 76~89 85~95 90~97

* Frequency of natural enemy release: C. pallens(2 times), O. sauteri(3 times), E. formosa( 3 times)
* Frequency of chemical application: aphids(3 times), F. occidnetalis(3 times), T urticae(3 times), T

vaporariorum(4 times)

9 2o AHEL TN B o4 /A sFol BB BYPFE Hol: A A
o ASelE B FY BF £E 1 Aol me} HAT A AHs] PAA £
Hoz 338 WAL & 9 Ao $RAT Mehy YoF AUIH o] BASHE Fa
NF AREFH, Witol Sof, P L ATl FEBYS AMAE o)

o YA PAAAL DA FAAeel AR % LAY SOl BETE %

V. A k<]

AT THANE Ttk e FFY BAYST o]Ee HAHEL o]’ YEF
FAel dish APstArh & 73 8% SFF FRHHNLH, o]F FolA EFolEg
=, FTE, ftol o), EaFady), 471 Fol7} Al AL LHFo T A}
HAh IRERFE S~6¥o) @ado] Bkod 79 o3 Ry FHs FAasYTt ExPE:
AP = 6~780l, Hufol oo} A FolE 7-9¢ol WYL ET} EYTh o F ] Zo
tﬂsﬁ FHE o8 HEAR HAZA, A FAAT R &L 23] WA S AS IARE

= 87-97%, NE=dA FFE 33 PASIAU S AF BrFEAdy et o] go= 2
7Jr 76~90, 87~91%2] WA ENE AATE AE7EA Au 7)1 5~9871x] ALREF, H o)
o B ExFFTANYY TAE A5t GAXNYE 33 AT AL B WA ERAE
ol &2 23], NE=UA 45 & 33 WA Ao} A7 FAEIE T
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B A9 AXNELRAE B (Chrysopa pallens)®] YA 54
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