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ABSTRACT

Frankliniella occidentalis is a polyphagous pest that is a pest that causes great
damage to vegetables, fruits, and horticultural crops. It is difficult to control the
pest, F. occidentalis, due to its ecological characteristics and occurrence of
resistance to insecticides. This study was carried out to investigate the biological
control effect of natural enemies as a part of eco-friendly control on £
occidentalis, which occurs in greenhouse cultivated at the cucumber and red pepper.
We investigated the effect of inhibiting the density of F occidentalis on two years
(2017, 2018) of Stratiolaelaps scimitus treatment, S. scimitus and Nesidiocoris tenuis
treatment, chemical control treatment and no treatment treatment. The density
inhibition effect of each treatments in cucumber for 2 years was 19.5% for S
scimitus treatment, 41.7 % for S scimitus and N. tenuis treatment and 43.9% for
chemical control treatment. The wuse of natural enemy showed similar density
suppression effect as chemical control. The density inhibition effect of each
treatments in cucumber for 2 years was 27.5% for S. scimitus treatment, 47.9% for
S. scimitus and N. tenuis treatment and 59.0% for chemical control treatment. In the
cucumber and red pepper test, the density inhibition effect of F occidentalis was
higher in the S scimitus and N. tenuis treatment than in the S scimifus treatment.
However, unlike cucumber in red pepper, the density inhibition effect of S scimitus
and N, tenuis treatment was different compared to chemical control treatment. This
seems to be due to differences in the characteristics of crops. In this study, the
inhibitory effect of Thrips on density was observed in cucumber and pepper during
S. scimitus and N. tenuis complex treatment. It is possible to control F. occidentalis
using eco-friendly technique.

Key words : Natural enemies, Frankliniella occidentalis, Stratiolaelaps scimitus,
Nesidiocoris tenuis, Eco-friendly control, Chemical control
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S e AlARCR Bl 2xshs AAGEFoR A, 2tY 5 Yo ahEollA
MR SIS FE HFoR HED ol B T 2 U HAlslel Lol aEw)
Abgholl ok Atetes HUoERM Aol ehEol EAHS HolmRith(Lee et al,
2017). 'T‘EILI'E]' Yol zkzol sl F= 58 S RE= ELdEN Hel|(Frankliniella
occidentalis), Qo|Z NWel|(Thrips palmi)go| Qch A |E= AlE =& Ho| Akt

5 lells RVR, HelllAlTlele EY £, 4% AlTlels ehAl xRl AAlsin] 5T o

o2 AAIKT) o2 EX ufRof sfstekx| Abm Al HER|&&o| Ych(Kim et al, 2009).
ok A=Ao) o3t AAdo] 1961 X B 1E olgi= CjfSt HE(S87]H|, FHatoo| EHA,

QL FE|o|EH|, mlgARo|E, Am|L4lH 5)9 4 %Iiloil oiek ME/do]l B E|qlch
(Cho et al, 2018). o|2{3t AMAIX] o]5Adoll whE HIN|a& Aske} A3A|of| chst AEH4do|
ByElozy ¥aof ojgdgo| I o|E FE17| I &LPﬂOJ tiQto] Hosich

x5S vASHT] sk AXloz i EXAREQl o EofZt\: x| (Orius strigicollis
(Poppius))Q} EYUER] n|BofELBIRN(O. laevigatus (Fieber))7} QJom =7} AlZ9 Lo A
el n3, mRollA ELEExE WA —i— 2I7F QlSS BEuskgioukKim et al,
2006). cfgt Qoloflx Qo|ZAlde Aol oFofEiBIxH WAl Al HA 3} siFo| F/dxtolo l
ofsf WAlEIIF S LieRd Fabt *J_»I&’i&ﬂ:l, FAF QA ETolA plEolE e RRE
Qo|mXtofAl XEro| ofrh= Bl YYcHKim et al, 2006). O-ZofZL-Zxf kRS
=7 ZURE : 18T ofsh, Y7+ 124 ofshof|A| FHof| o7k E7Jo] 3lom(Cho
et al,, 2005), FHE/Go| k= W2 WE ARgol Qlof F|<o] w2 ©HdS XA Eck
o FoiFErgAe| cigtor EhiFHRIMNE = 4 Uch EuiTHLEAE oladEE
Alst= EX o2 2A17}R0|5 ¢fjZo mAAY HMAozg FES uotcl(Lee et al, 2013).
TN R E7)2}(Acari: Mesostigmata: Laelapidae)e] tfji2 £2 ZAILS XL QojA]
EoFslE HARof| AFRE|= ZFo|nd I = Hypoaspis£e| o}fig|o|m-2olf(Hypoaspis aculeifer
(Canestrml))_p} oY =2 OH(H miles (Berlese)) (Acar1 laelapidae)= EFuE™ 5 E9F 7}
e ZJRolA mAlZES ofnd wiAlnle|Rel AASAURINR AdPeht 5loiQlckBerndt
et al, 2004). T3k o] F %—91 ZaES R %’.\:_‘%W!‘OIH SAe RS dedRor HAY 4
A= 58S THIckBerndt et al, 2004). & A= Qo|} TFofA HA| siEel H
ARl el R, ofd=ZofS o]fsto] FaidFel XeE WHAlES s

sl 2dst3ict.
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of = Sofrehu e e Rint)ol  WhARelgich BRPUH| A2l oot RojolE R,

2| ER UYSH|, AB|LALE YSotRlS 1S A2ldto] 53] daskgic.

656 ([l| 2018d= N@ATR A



SHgelFel XAl 1 Aol wh
FHo2 mAsiyich E2 oA Al Yo EPEES 2
stoiond et EBS AlX|$p|7d(Carl zeiss stemi 305)2 o|8&slo] E= uff ZxjHez|E9]

x3] 4% mARISIC

|4 ExidelR BEA an
2lof o3t ’E Ax|Zal= 27 1, 29 Tk 20179 T A2)FRel Al

olofl A A=A
o F U=t 5 30%, 6% 9%, 6% 28, 78 74 ZApllM otd=gol Mzl EY
1M1+ 73.0, 61.0, 60.7, 142.00}2|% 1, ofU=Sof+ThuiAbd L 2ix) Xjg|ps 1t B of
1+2k 513, 34.3, 35.3 70. cha]o:lom] sFshubR| K2 = 21 353, 42.3, 32.7, 79.00}2),
2ubg K2l 12k 83.7, 102.3, 68.0, 127.70}2]2 Llepgch 2+ kgl 2e Obﬁl;@}b
o xGolf A2l 13.9%, ot xGol+Rhl = 2Ix)  AelTs 42.9%, shehyA| Azl
424

|

A%t 2018L‘I 1+ Azle] HAdelF YEs 5E 31Y, 6% 8y, 7€ 5¢ ZE/\FOIH

Zgolf Hel7= U Ef o 13.0, 47.0, 34.00t2], DP"'KQOHJF”HH”EE%'KH Hal-?’—
— 7K1+ 11.0, 32.3 23.00}2|, 3}EHMA| Az2l3= T 16.0, 27.7, 18.08l2|, FHIA| X2|t=
1 250, 440, 36.70t2|2 LiERiTE T MzlRe] HE N gl DPO'KQOH HEIT—
B 25.1%, 0fAR2ol+ Thafrbd - 2Ix) K| T 40.5%, SR Kz 45.3%Sic).

MR HedNzal= 271 @A AlFollA plU=Zol ThEAfz|Ect DhﬂH"“L"—E'KHOF =Xy
el Al He dm|lgabt = LERTon] oo+l IRl s SfRebiAel vl
50| x| gulE Bck

"‘_l

nfd=Folie] TEXe|Rot Huld Aol Skt B aabh = vhekd
N2, DPE'_OOH HEIOI B ntd=Foll 54 A 2ol AAlSke RRoIAE s iR|
Won ooty 2Rl e SxEeRe) Ml B ARlaubal LhERbn] X
Ae o, *33—% ”e'_‘i‘ﬁﬂl Qi A og "olx|7| miEos Belck BbE Hulid
wRIANel BeiniE] Al Hul AT ARl ofsat dEe ZAT e 2N BekelRT)
2ol = ARRDF} pld=Zol TEXNZ|ECE FH uehbs ez Beloh Ao
AL EAdoll mE ezl RE ARlmate] Aol AT BifollA B1E|lEd| Kim

et al(2006)°] AollA 13, mY, QoloflAl oFoljFiIxiel Qojo]2|FolE Z-Edto]

=S Eel colEMEee] e dNans & Bt ooz RLFEAM
Hejol|A, Qololz|Zolie QolExEeolA e ARlmalTt =7 Lpeksten, of2fet Bak=

cheoi o el gl weh skl cheol dehie foe salcke A
o4 BrpApselel oSohRreRle £ My AEold LE AN To| 2
mshod] 5 Be| MR Blasiel ol 2l HolsiFel Taol Bolélo] L. ofA

2k =1 LeRs Hog Holuf, HhE Qo|EAlEeel Qofo2)golis RErh=: o Felol

tOl- r-lE

=
ot
ol
off
i
r2
-
|
(@)}
(@)}
3



2R o] BBl on] Ma ATolN AEEH oZofFiralrel A
=
=2

THEH= @l ER)

5/30 6/9 6/16 6/23 6/28 77 7714
ZAMEE (2. 2)

72 1. Qolold pRAmSolel TP RR WA Al Sl Rel WEwsl (2017d)

EMEY = @lI/ER

5/16 5/31 /8 6/15 6/28 75 7/12 7/19 7/26 82
FMEE (E D

2. Qoloflxf mhzSolol TuldieRixg WA Al SARE ES} (20189)

]

658 [l 20189= g ma



Lh 3ol Sxfde R HEdH an
I3ollA MAKXzZo) oot W ddx Zuf= T2 3 49} Lt 2017 F Hz|Le|] x|
el Fol Bee= 58 30, 68 9Y, 6 28Y, 78 7Y EApA nfd=3ol Ael= ER T
F1k 175.7, 116.3, 102.0, 242.00}2]99 1, oldR-Sofj+ElRbd 2R X2|7= E of 1+t
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59.5%, &}SHIFR| A 2l3s 65.4%%ch 2018W 7F A2le] IxajeE wol 59 319
6% 8%, 62 282, 74 5U ZAloA plU=RLSof Hz|t= E of THIF 3.0, 3.0, 871.3,
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