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Effectiveness of Integrated Pest Control Program for Thrips palmi Kanry on Eggplants: A case study
in a commercial field. Ouno Kazuro, Hiroyuki Takemoro, Kazunori Kawanol) and Keiko Hayasm?
(Fukuoka Agricultural Research Center, Yoshiki, Chikushino, Fukuoka 818 Japan, 1’Yame Agricultural
Extension Office, and ?)Fukuoka Plant Protection Office, Chikugo Branch). Bull. Fukuoka Agric. Res.
Cent. 14 : 104-109 (1995)

To clarify the effectiveness of the integrated pest control program proposed by Nagai (1991), densi-
ties of pests and natural enemies were investigated in eggplant fields under IPM control and conventional
control. Only selective insecticides, acaricides and fungicides were sprayed over eggplants in IPM field,
taking into account the conservation of natural enemies, Orius spp. In contrast, chemicals for the conven-
tional control were chosen by a farmer according to prefectural standards. During the growing season from
June to October, the density of T. palmi was higher in the conventional field than in IPM field, despite the
intensive application of insecticides in the conventional field. Significantly more fruits were damaged by T.
palmi in the conventional field than in the IPM field. The density of spider mites in the conventional field
was also higher than in the IPM field. The density of Orius spp. fluctuated with a peak from late July to
early August in the IPM field, while few individuals were observed only in late June in the conventional
field. From these results, it is concluded that the IPM control with a combination of selective chemicals
and naturally occurring Orius spp. is effective to control T'. palmi and other major pests in eggplant fields.

[(Key words : IPM, Thrips palmi, Orius spp., native natural enemies, selective insecticides. ]
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Table 1. Practical management of IPM and conven-

tional fields.

IPM conventional
Location? Fukuoka, Yame, Fukuoka, Yame,

Tachibana Kurogi
Area(m?) ca. 700 ca. 800
Variety Shoya Shin-

nagasakinaga

Date of early May late April
planting
Trained with — 2 four twigs
surrounding  Ppaddy fields paddy fields

1) Both fields are located with the same altitude and the
distance is ca. 1km.
2) Eggplants were not trained with any twigs.
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Table 2. A list of chemicals applied in IPM and conventional fields.

Date of application insecticide or acaricide fungicide
(IPM field)

3. May imidacloprid (gr)

15. May zineb

24. May fenproxymate

10. Aug. * pyriyproxyfen

25. Aug. buprofezin trifulumizole
8. Sep. buprofezin, milbemectine

(Conventional field)

14. June * methidation chlorothaloil
25. June unknown

28. June unknown

3. July unknown

5. July * cypermethrin zineb

7. July unknown
13. July * methidation, unknown

22. July * phosalone + dichlorvos, unknown

26. July * imidacloprid

30. July * cypermethrin zineb

5. Aug. * imidacloprid

9. Aug. unknown

13. Aug. unknown

16. Aug. * imidacloprid

22. Aug. * phosalone + dichlorvos

24. Aug. polynactine zineb

27. Aug. fenbutatin oxide chlorothaloil
29. Aug. fluvalinate

5. Sep. fenproxymate thiophanate-methyl
13. Sep. * BPMC, unknown

15. Sep. fenbutatin oxide polyoxins
18. Sep. * methidation, bromopropylate

25. Sep. methomyl guazatine + polyoxins

* indicating the insecticides against Thrips palmi.
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Fig.1 Changes in the density of Thrips in
conventional (above) and IPM (below) fields.
A total of 50 leaves were collected from the
top one-third of the egg plants in each field
and then examined under the binocular in the
laboratory. Thrips palmi became dominant
from early July in the conventional field, while
it became dominant from early August in the
IPM field.
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Fig.2 Changes in the density of Orius spp. in
conventional (above) and IPM (below) fields.
The number of Orius spp. was investigated in
each field by choosing 150 leaves randomly
from the top one-third of the eggplants.
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Fig.3 Comparion for fruit quality in relation to the damage of Thrips palmi between conventional
(above) and IPM (below) fields. Every 2 weeks 50 fruits were randomly examined on the basis of
market criteria.
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conventional (above) and IPM (below) fields.
The number of aphids, Aphis gossypii, was
examined as mentioned in Fig.1.
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Fig.56 Changes in the density of spider mites in
conventional (above) and IPM (below) fields.
The number of female adults was examined as
mentioned in Fig.1. Dominant species in
conventional and IPM field was Tetranychus
urticae and Tehranychus kanzawai, respectively.

AERVAGE (FRE) RELLOBEBRTLT7ALR
ZHEDLEL, FORLEVIETL, 8 ARMITRBES



108 ERRAEERSRBIBIIEHE 14 (1995)

rote, BEHMAZELE A RBEOHEBIIBEBRE R
LEAHREB TRIU & 5 REBEMER LS, WTh
ORTHHETHRICHNBREHHRT A REITFRIZE
Mot (GRE, p<0.01), AfZEREEREITET
BB L CREHBREBO TR 7T A LBl
WL, 7, EITRHBREIR T 7 A 95 40N
ABuzEmML, 8 APAIIIFAERBOKIND % Hdi,
TAEAPBLV8 AL, 9A LEOERIFHTIR KRE
BERR B33 2 LRI R BB TH R RITAERICE P o &
(GBE, p<0.01),

4 FISLVEBEBLIUNT_BOBERB
BEBRRB L CEITHROWTFROBBTHL I 7T S
LY Aphis gossypuMEEIIZREL, FOFEIXEMSE
PHEL B L (Fig. 4). REBBRBEE CidEdkic—
BOKRTT 77 AVEORENEAESNI D, 1 IKX
gy FRA (S4B, 7 F<AY— 1R#H) il
L, FEBTRIATALLT T I LVEOEENLE
L, 10 HARBEDLEVI6HEHEI o, 775
AVHEHEMBLE LEBRIIER L2 -, Tk, BITH
BREHTEAT 77 AVEHOBEIIREHMABEL TEH#
Bl, AEBTRIFIFSaT7FIve2/RIILE
BEHBAAIC LD T T AV I b b E R BID,
NE RO MR RFE TR A PR K OMEATEE RS
BTREL BB -7 (Fig.5). RAVKREE TIIHRHR
FEIREYRERLTEDLY 0.7THUTTHERBL, b
VYU NK = Tetranychus kanzawai KisHipa DA
bhie, Zokd, "NEF=EENBIZ LRI A LY
O1EEBENZOARTH oz, —F, BITHRESR T
BEREFEILISARLUVIARBEDY — I B LA D
EH Lk, ¥, "FoEHOBELREREE R,
+ I & = Tetranychus urticae KocH S K¥%Z 5Tz,
EATRFR B TIIMNB LGB R E D INF = fHkHEOF
EREL, "NEoEEaRRIZ URBRR 7T RERS .

5 TOHOMBESLUXEBE

REPBRERTIE, TEEHRIIMA, ZEHZAXA
Agrius convolvuli (LiNNAEUS), 7 % /) A A ¥ Ostrinia
scapulalis Mutuura et MuNgroE, A€ 3 b Spodo-
ptera litura Fapricius ZOBABERIC I ZMEL KR
EN, FOBEIBETEOIBEThH k. ¥, =
EHFGAXARANREYD PYOFHEFER DB e,
REBIBREB TR I EREROTERIINE, 775
LAVOHWAMRBMTHD 745 u g BRT7 L FY LAY
B/, NPT 7ELREDLNE, Ibiz, FEEHDOEEN
BT LERAT, BHETIRRVE 2 F3a/BoRsH
BERBEIN, —F, BATURES TIREEERIM
OEBITIFLALBEINRP ST,

& =

SEBROBAFCY) X7 = AR ZHGAL R ERE
MRk R Tix, METBRRIC A EEH OB RIBSHRER 2 A s
PokiZbPrbbT, IFTIFAeTHIVRIVT
T LVE, "NE2FOXBEZEROBEIRELHEB L L,
ZDZEPS, FEEHROEEIIL AT I ALVEIZK
V+amElE i Ll s h S, £, AREIIBAHT
BIZREBBRBERTI0% ~42% ETEFLE, LiL,

BITBHBREIG L AT A BERFRICEP - L a2E
BT 2L, BAVRERIIETOERRIIZEVHED LE
zxbh 3,

TERBOL ANF I ALVEOEE LPHEST, Wk
EHTHDEIFIFA 0TIV 2 MHTE 2BRM%
BEAOBENIREZ V., BE, IFIFAMaT7HFIverN
S L UTeEERIT, b ANTFHALTEICH L TEEN M
VBRI BRFAIIE ) 7a %7 2 b AFORTH B, L
Tehi T, HEFROMERERIZ X - TIREFBIHOETR
EHREOBELTFHEIND, AMETIREINABRBH O
FEXE2®BIME D20, ABEXPE0% £ TETLE
SHEARE ) ZuXx7 = HREZ 1RBIETHA L. Z
D, AGEISATRIZIVD ETETLEN, 9AHIK
XA REIZ60% ETER Uiz, AHF10T A BEINE0%
FTETLESAMALIARRKEY 7ax7 = L HH
A LTz, 90% L ED AREEB{BTHSE, 0T L
PhH, BOARERZHRTIEDIITBRAORHFAZ R
DIZBHTEHERS - LEZLND,

EANFHALAVEIZIFIXARTFIOORRDL
P, T LAVERONT = ErRET 29, BHETIICH
LEFEEHOBENELRDIBELDY, BRoMKEER
5, BE=FORICIZRIRNZE DOREED I ki,
WE), 77T AVEERNKEL LSO T DDVP ALA
(DDVP) O4TH 310, Crorr! iZBIRRIRLMFIHIEEIT
PRCERTREBBRGEREMALTEIHEL LT, 4
B8R4 (ecological selectivity) OWEEM #H T . %
NizkdE, KERREBOHIEETH, KBORER
Kotk R4 20 Tl 92 2 & T, KB H~ORE
PERBRTEDZLELONS, REBRBHTT 7508
Bl D ERBICME I I £ 7 0 7Y FRAIZIE
BWERHEEE2 AT 2IBBROBHATH D4, b AN
A AVRIZRT 2 FFOEEIRD LN h ot FMl
RF—ZOSPITTERNE, EANFHALVEOEE
DR E - REINCIIRAIORMET LTz SHEIE NS,

BEVRERTORRIBBHOHASBRONTVWIHE
RTE, FERIRERBRHFOMER BT HEVBIRTH 223,
IBIRAIR EA ORI b REEIIRDS. KEEEEDER
72 BB ENER SN 2R EBRRES T OIREIRR R
OFERIZ, WNBREROALLTRABSIZOPELRIET
LEZOLNBZPHTHSD. SzeNTRALYT & KozarSZE
R TORRBEOSRESHIMECENL S ITHBIL,
E LI BAEBARETOBEEZOBREICIKATIZ &
BEHBELTVWS, AHETRESHRERTEESh S
BARKEEIZOWTOREBRAZSTIET > THRWA, B
5 KA A BRR % O KECH S5 SUR KR ATR R B 3B i [k
REETho. ¥, REOHICIIREFNIC X SHELN
MR BRBIETEHTRANWTF I T HOBERB I U
EEBOBMARD bhie, ZOTHFI <L An)
TALEOBELRDZ MDD, THI U EREOR
B ANFHRALVEOER L BIEIZBED > TWAREHE
BEV., BELBEOTTRROBE2EBATIZ Lid#
L, REPIRBERICBIT2EMRERBE L EHREDOH
B, BHBEOZERIZOWTRHBLELEDbh 3,
ZOEREEEL, & OIGBRREFRIBERNE RE O
HAGDORIZ L IRERBROBELED DI LERD D,

HEMIZ EBIZALNDE ANF I ALV AEOHT



BHBIEO T ARZBIT D IF XA v T I T ORAVREROFENME 109

FABBTHRAINI L, F Ik AT I ALY Orius
sauteri (Poprus) BLXUak A+ Hh ALY Orius
minutus (LINNAEUS), ¥ Y& ANFH A LY Orius nagaii
YasuNaga D 3FETHH19.20, ZDH5h, FIk ANTFH
ALY HBEERE L 25 T B ARERESE OB (RIE, BA1E),
FROBREHM B LI ANT A LVEOBBROE
RIZ DWW T RBHREBE . B ANT I ALVEITH
RE-THRKEBRZZZLDHLATE Y8, £
E#oE ARG T THRIBESEILT 5L 5. £
7, Mirupa & Cauwune®ic XIE, Orius tantillus
(MorscruLsky) OEBBFRixLEIchbRzY, HhUXE
BXUOhTERIY, YAVH A, FAZEOEYOMRIZ, A
OB THAEANREDOND, LR -T, EANTFIAAL
VEEMAAATEEKRT ATOREREREELT S
HiTi, FABEZEDTBERBRTOE ANFH ALY
HOREEREBLHNICTILERD D,

3 A X ™

1) Crorr,B.A. (1990) Arthropod biological control
agents and pesticides. A wiley-interscience publica-
tion. 723pp.

REM - PAHE - A 95 - HPEA - LA
- ERAEZ - BEESE - 1F & SWER - TR
- NEFR L - R ER (1988) BB HARTOZM
FRZREETDIFIFA aTHFIVOREHEA
R 28 34 ¢ 136-138.

Mrtupa,E.C. and Cauung,V.J. (1989) Biology of
Orius tantillus (Motschulsky) (Hemiptera:Antho-
coridae) and its predatory capacity against Thrips

2

~

3

~—

palmi Karny (Thysanoptera:Thripidae) on water-
melon. The Philippine Agriculturist 72 : 165-184.
4) AIHEL - BehgE T (1982) #EABBRE T 4 VAR K
B 3IFIXA uTF IOl EWEHEE 36 ¢ 466
-468.
5) K&IH—8 - FREH - @A # (1988) IFIxA
u 7Y 2 < Thrips palmi Karny (Thysanoptera:
Thripidae) iz %t 3 % & F > & A H# flufenoxuron
DOEBREER. IEBIE 32 : 297-299.
Nacar, K. (1990) Effects of a juvenile hormone
mimic material, 4-phenoxyphenyl (RS)-2-(2-

6

~—

pyridyloxy) propylether, on Thrips palmi Karny
(Thysanoptera: Thripidae) and its predator Orius
sp. (Hemiptera: Anthocoridae). Appl.Ent.Zool.
25 © 199-204.

7) kIH—R (1990) BHBIEF RIZBTDNF I ALY
Orius sp. X5 3IF IXxA a7HIy<0EEMH
whik., IGEIE 34 [ 109-114.

8) KkH—# (1990) I FIFA 2 THFIT~ORENT
H ALY Orius sp. CRTIEBEEHNOEE. LBHE
34 : 321-324.

9) kH—®, (1991) I FIF A THFIv~, HFD
NE =, BT T I AT DN T ALY Orius
sp. OIMERE. ISHHE 35 | 269-274.

10) AkF—#, (1991) FHEHEFATOIFIF A nTH
v OREHROBER. IBIE 35 | 283-289,

11) FHFIE - bl 34 (1988) BRI FADIF I ¥
A a7 It 2REHR. B ERHME
B-7 : 93-96.

12) PgrrecTo,l.(1990) Indirect and direct effects in a
tropical agroecosystem: The maize-pest-ant system
in Nicaragua. Ecology 71 . 2125-2134.

13) Ripper, W.E. (1956) Effects of pesticides on the bal-
ance of arthropod populations. Ann. Rev.
Entomol. 1 . 403-438.

14) Ruserson,J.R., L.Busa and T.J. Kring (1991)
Photoperiodic effect on diapause induction and de-
velopment in the predator Orius insidiosus
(Heteroptera:Acanthocoridae). Environ.Entomol.
20 : 786-789.

15) SzentkIraLYI, F. and F.Kozar (1991) How many spe-
cies are there in apple insect communities?:testing
the resource diversity and intermediate distur-
bance hypothesis. Ecol. Entomol. 16 : 491-503.

16) ¢h K B - BigfE— (1987) FRAEEZRBIT S5 I+ 3
FAuTYFITOREHR URHBIRE 33
154-158,

17) TuewinG, K. M. (1987) The SELECTV database: the
susceptibility of arthropod natural enemies of agri-
cultural pests to pesticides. MS thesis, Oregon
State University, Corvallis, 170pp.

18) VERE,M.van de and D.DecaErLE (1992) Biological
control of the western flower thrips, Frankliniella
occidentalis (PErRGAaNDE) (Thysanoptera:Thripidae),
in glasshouse sweet peppers with Orius spp.
(Hemiptera: Anthocoridae). A comparative study
between O. niger (WoLrr) and O. insidiosus
(Say). Biocontrol Science and Technology 2 : 281-
283.

19) Yasunaca,T. (1993) A taxonomic study on the
subgenus Heterorius Wagner of the genus Orius
Worrr from Japan (Heteroptera, Anthocoridae).
Jpn.J.Ent. 61 : 11-22.

20) BAEF - BESE (1993) HAEEL AT I ALY
BoSFEELFEE. EWGE 47 180-183.



