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% % Diospyros kaki Thunb (Ericales Ebenaceae) X7 27 JFE O ERE <, AA
TIEHELSPOHEEE STV D, BIIXEWNS 307 FAEMT, HRSIZRUVUTEO
AFERITAA—TH D, RANOERAEMIT S 213, ¥aT, AEKil Eosk)n
BT, BE720, KIZTFTORWHRE TH L, RO ERRFEEENEILT 56, AR
EEA T EMNRA RETHD,

WL OB 1T EIT 4 HICHFEL, 5 HICHIE - fiEL, ZoBNFITIEKRT 5, IHE
RO BZIZRENRSAT AT, BAEMED 9 A LR AMLFED 12 A £ T, [
UCHERB TS, AT 3 HIZBMEL, 6 HIZIWHET 2, SHEEE O 7 N7 T,
FHMETHIIT 3 HIZRIFL, 9 HIZITNEEZ K25, ZNbDOMBIZH~S L, TF
D EIIFHENGINHEE TOMMN 4 A0S 12 AE TEIEFIZEY, 2FD, REBX
O DI HE B 2 KT TRIEZ INE T 25 E R ORG EWEICh 5,

DX EMET HRIIELY THD, Tx /XA a7 I~ Secirtothrips dorsalis Hood
(Homoptera: Thripidae) | E IR EFICWHEEZEZEL, WX 7 ¥ 7 H I v~
Ponticulothrips diospyrosi Haga et Okajima (Homoptera: Thripidae) X152 L 0 &4
SCREWELS TR T, WX ~H LA Stathmopoda masinissa Meyrick
(Lepidoptera: Stathmopodidae) X7 2 X H & HIEIEN, SR EBAL, ShFCUTHER B
ODREEZMEST S, 7FF 2~ X T AA N FKuzophera batangensis Caradja
(Lepidoptera: Phycitinae) °t A AH N E B XL D & A 2 A B 22N Synanthedon
tenuis (Butler) (Lepidoptera: Sesiidae) & - 72 fpEdIIZF OB NENICAEAL, B
RUTZRFEOHSCMEE, MBI LV NI < 2270 EROFKICEEEZEL &
FY, ZOM, & X7 A T H Scopelodes contracta Walker (Lepidoptera: Limacodidae)
Lt u~YTAA T4 Parasa lepida Cramer (Lepidoptera: Limacodidae) 72 DA 7
T¥ESe, 7 AV v NV Hyphantria cunea (Drury) (Lepidoptera: Arctiidae) <°/~ A
® 3 bV Spodoptera litura (Fabricius) (Lepidoptera: Noctuidae) % Ofifi#l H & i
MHMITE2»RET S, Fyv /) ah 7 E NN X Adoxophyes honmai Yasuda
(Lepidoptera: Tortricidae) X°F ¥ ~~ % Homona magnanima Diakonoff (Lepidoptera:
Tortricidae) & \W\\o 7o/~ FX AHONMRIE, ELT ThRIRERTIOLRET L, £,
BB ALITEACNA T T L VHAELREEZMET S,

O OFERITK U COIADRER DR SNTE Y, BbREY L IZIEHEI LTV D,
BIZIE, %) ~ZLTHNE 4 H ORI AR s L OV — ik h o 5 4k
R 2 PRS2 Z &R TE 2 (TS, 1968), ZhaLic THIT 2 LBFREY b 2 51k
ke ERIE, R TIEe H EfE 8 AP TRTH L, ZORMNZD X/~ L)
WO H LR AT 22 LIk, BEOETHNLH HBMERELIMAD Z LN



TE D, ZLOHFEFERITHET 2 20X 5 RFRITA BRI R~ 2 FIETRE LT
%o BlZE, wEECIRER - HERO T X 2ERLTEBY, 4% —% v TH
W22 enmTEsn (@R, 2015), £/, & JASE RS ¥ —SoREEAIL
NoOFRITGT DBERE ZE L T\ D, EEHEDZL B I D OFRIHE > TERP;
BREATS Z&ICKY, BEALOEROEETHIBREMZ N TND, LiL, FIiZiX
PiBrL s TRIEE RolchibdH b, ZO—DORREI A LTFATH S,

Rt A L FUT 1973 FFICRINE LT RERZRZHAENRE 2V, UREEFER S I2HE
NHEALU-(UH, 1982), £t h A L HEHIL, EICF v N T A H A L Plautia crossota
stali Scott (Homoptera: Pentatomidae), Y V¥ 7 4 4 A L Glaucias subpunctatus
(Walker) (Homoptera: Pentatomidae), 7 # ¥ 5 2 AL Halyomorpha halys (Stal)
(Homoptera: Pentatomidae) ® 3 T (BRI - M4, 1974), RO TEIIZHERK S
NDRME A A LFADK) 80%INT X NET A B ALY THD (aAD, 2001), AR
HTEEVET, BOEY & LT X 25T 47 B 112 f, ShliofEfEy & LT 20 #
28 MM S TERY (U - B, 1980), FAf TITFHZ I F CHRENMBE L 2o T
% (I H, 1982), AREIZxE 2 BIBRIZIZ, 1980 AR LI RS ERDVHE A T2 AR E L A 1 o
RARFEBAAME S TE 7z, AFNL, TRGE e H RISk U CTHIAER T 2 &, tLiE
PSP RRPELS & 20, RAMED @720 (A AN e, 2006), FAsiESM 0 6K 2 LRk
K3 2 BM U A D FITKE U THBRZR S @ <, IR <fEbddrz, L, fm b R
HPTERATOM~IZ & D &, ZOZLNBREEARNOVXETIIT O aF oA 07 55k
EGRDGIN U AR DTz,

7 ¥ a F B A H T A ¥ Planococcus kraunhiae (Kuwana) (Homoptera:
Pseudococcidae) DML HIIARER 4mm FRE, U7 UM CRIRITACKRO 2 YYWE T
o< d, milh, WA RE, 3 R AR L CHORRATEAD R &7 D, —
05, HEVE 2 g B oo o B ik, WA R L TR RIZ e D Gl 1980), HERK BT AR 2mm,
ABTRANC 2 KORWHEGEELZRS, RAENNH 2D (Fig.1), AREITHAEMAZITD
T, PEIND T DI RN LETH D, JHTMER B OEE A S %I ITHIRIZE T S 41, I8
BERmIZEOMKe VWE TEHDND, AREIZVXLT VY, v, Aok, A FY
77 ERBHEOEEREFERTHY (LB, 1963; 4, 1980; LE)2 - M, 2000), FFlZvEH
AO T H TITIEFEFRENRML TEY RERMBE L 2> TS (@b, 2008 & T,
2006) , AFEIZ L2 0 F OPEITEICREICRET 5, WIHEALA R T D K5 < FTUER,
HEMEA 2 B 2 R IRE IS K 0 SRR T IR 40l S 2 U CTREOR MM A5 L <
KFEH25 (Fig. 2), £72, KK ORETIE, 7VaF AT T L00MEFEIZLY =F
LB AL, R BE SN FREEN TR I TV D (il 6, 2012),

AFEITAFE 3 AT 2, B AR OFE S I AR N, 5 1 #HA3 6 A, 5 2 A
75 8 AU, 55 3 AR 10 HEH TH 5, £ 3 AR fin s H 3 i DB % T L,



BEICITHAMAR B & U TR EICBE L TES - MET L5, KO E2BRTE
I, AN EOCES i (R, 2006) AR 2 EAIEA TH D, REEH
NI BEET7 0 aF A TT L OEENEINT 5729, L3R TITAkET %N b 3EHA)
Bk Thon s, UL, & 2 HREE 3 R TIakk~ el O K NRIET 5 9 %,
REOPRIZE > TEBBHT TH DL RELE AL ORI 220, WHINRELIZL L 2
2 EMBRIERIRS iz v, £, ERIPBROBIZIENT LT BN S ®ET
TEHES A WA T D LENH DO T (F@kAL, 2008), flodpE BEHERIZE R TE S O3
RS LEZ T2 Y, RESCHIOANRRKRE WV, D70, PBRIFEOM B8 LOBGERE:
OB RD SN TS, BT, ZHE TIOARICRT 5 R oma s L O
BRZITo>CE, ZZTIHZO—EOHIEEIY £ DT,

AGRCOHF 1T, RN O T8 RBUHZ TS, &b 2 MRS FAEKRICK T
BIHN OB L SN LTz, &BIZ, Z7VaF 04 H T 7 a N FI fIFETHEEEND 7
WA TRESE U 72 RAE AP BRIRRIC K AR 2 MG U7z, $£72, WU iofbo 2 08
BE LT, BIRERNAE I X OB@ICBAT 5 HIEOREERAE L=, 8 2 T,
AFEOMT =1 F o 2 U3 TEEORESCRERILEOREEZR LML, B
3 ECTIHEINETAROKIE L TR I T\ e AR EFES T 20 EEFIA L
o RHGE S| HR O mTEEME 2 it L7z, 2 b ofgelE, —, EofeEdies LOEO &
JELEE X TV 7 cnT L EEHER T v 72X 57X F R IPM OffNL], 12X Y EL
WA D TH D,

Fig.2. Japanese persimmons injured by Planococcus kraunhiae.

(A) Skin burning by sucking. (B) Pollution by sooty mold.



B1E RS AR ERAR

BLIET TYaFhAHT LY OREAE

TVAF AN T LUK BRI E LT, BEERNEL AN i F il HE A R o0 SR
B TN TS, LaL, ERGIHAFONERCRE L ~Z ORI EEF DD
WS Wi Ch D Z &, EIIWIHZARE S, Shio SERFAR Iz W &, Sfkghdhio
KA X8 Imm LR ERUNTH D720, FHTHEIZL D ZOREZHRT H Z &N
Ly, OB X0 FEABGERO D RITITRA R SV, HHARDD F TRIEEL THIEE
o TWD, —J7, AFOTEFERKE LT3HOEAR L 2HOMAENBRESNTEY
(Z2ks « W), 19655 HIHF « /MK, 1971) , 2 b0 LB REHE 7V aF A BT LB
BRICFIACE D AEEERH D, LL, KRCBIT 27 VaF 04 707 Ly OWEIT D
<, REHOMHANLETH D, €T, MHARNOTFEIZENTTZ Y aFhAT7 Ak
CORMERE L, KO %1772,

MEtR X OF %

FHalN R

KEFORE T 7V aF A TT7 LI N (B, #olArR) 2Hniz, &
SN RIZ 7Y F=0fEICH N7 74 b N7 w7 Ui, 2000) Z# B L7
HOT, K& 12cm, 1§ 2.5cm ORAHE T 7 A S —IZREER LK EE TER L, %9l
N ROERMEENBIC L THRIZEE ST TEL R EGTL 7 a4 BT LV Mz
AT 572, FAEBIZTAE ST EERSCHEE FRFICRETE S, FIIL TERICRA
7Z3Mhcx L, 15 ~6RIc#BlI N REREMT, #70sU v 7 TCEE L (Fig.
3A).

TZYaFERNAR

HBIN FOBAROEBNC T P aFhA BT L OIBK 10 (HE2HE L 727 2 28
N RENZ7 w7 (BLF, 7Va b R) 20l iTo7, 7Y a A
YREMEZIE, TYaFT AT LRFENAN RTHiES RV E D RIRE SR T T
L RAFHAEARET 2N TE D, FIEED SHHERA CHER L L, S5k
FEEEAN REeX TN ) y 7P TREE LT, 20L&, /Ny NICHER L I KUz 38
ARENRTWE D, BAREAIMUIZ L TikiE L7z (Fig 3B),

1385
B30 2 0 7 I 0D BRI R L R ek 3 IR0 P 0 R E A 0 7 ¢
(BLSRBFITT) 35 & CURNO BB 8 2 2000 (HIANT, E4E0T) 00, G 8 1 Chio 7z,



FEREFTH CIE 1999 -0 5 4 4Eff & 2005 12, FHAITE X OVE AT CIiX 1999 2005 3 4F
Sk U7z,

7V a RN R E RO KEORE AR O RGN IES 3 X RN O BERER
X200 (Wb EHET) OFF 3 2T T 2005 FIZFEE L7z,

A A

OISR 4 A6 10 A 10 B Z & locfi L, 11 A DRI His 3844 4 A1
B L7z, 7V a AN RiZ4 AICREL, 0% 10 HETITMI0 B Z & 28 Ln
bOEZH LT, P L7258y R IO T ¥ aFH N F‘W@T@ﬁ%‘ﬁiiﬁﬁ%ﬁiﬂﬁ
MEL T CREEFE L, MBHEOMANRHRINHEAITY Yy —L (X7 AF v 78,
é&mmX%éum)u%L,79:%%4ﬁ?AvmwﬁﬁiwﬁﬁmE%ﬁzfﬂm
SHt%, BmERE L, FEERBICOWTIE, Mifdd2BRWiFsl Ny FBLO 7Y
aFEE N R AR B = LESIZIUR LT 26 THRE L, K 2 A KIC B =/LIEN
TIE L TW B p & RE R L 72,

Fig. 3. Band-trap of Planococcus kraunhiae and its natural enemies.

(A) A trap made from hook, loop fastener and yarn, and without P kraunhiae eggs.
(B) A trap contains eggs of P kraunhiae which attract its natural enemies.

FERBLUBE
Table 1 [Z§E51N 8, 7V a Ny RCRESNT T V3T AT T LT DKL
AR LT ARIOMEIZ LY 8O FH /LKL 5 FOM AR RSN, 209 b,
TAEMSFELMAESMIT AT AT VORI E LTIRLEHKDO LD Th o7z,
KROBMEBN Lo Z 7V aF A 07 27 anNF Allotropa subclavata
(Muesebeck) (Hymenoptera: Platygasteridae) (Fig.4 A) To > 7z, ARIIAER 1mm,
BEOHFERTHY, L7V NAHT L2 1~2 i BIZEEIRT 2 (H - /M,
19715 FLE5, 2015), 25°c, 16L8D Zff T TOINNGPYLE TOWMITAK 40 H T, B



AMZBIT DERMEAEIT 3 mIEHEE SN D (TR, RFEK)., EIMOFHFmIT 8 HRRJE,
PUEY RIZRIREIINAEA L T Y, 1#HdH 70 ORIIEITK 500 T, FEL+HHI20V
IPHEE 2 AUPNIZIZERCOIIEZE T T2 (HF - /K, 1968), ZHE T, AREOM
ZAZDW T OFLHEITIED > 7203, ABRIOFHAET 10 HIZikiE L 4 AIZENR L7275 0 K
RNO~ I =B HIPPHE L7 Z &G, AFRIZT7 P aF T4 0T L ORIk T4
LTWbEEXbNS,

FHOIN RET D aFHERANY RO 2OV K T TR 5 ARRORER % 7
Ll BEBITRR2 OO ELRERFSIIFEKRT 6 AP TAE 8 H, 10 HD 3 HTH
-7 (Fig. 5a,b), 7V aAF AN T LVBIRTVad A BT 7 o "F X, BERED
LM 3 HARFEAEL TWHEEXLNDD, ZOMBETHREROME L o7, 61T,
ZORHNIFERI N I8 27V aF A T T Lv D 1~2 s b il & 13— L
TEY, MEEORAENFGB L TWD I EDRE ST,

IR N L~ Te DX 7 Va1 4 HT b ¥ 23F Anagyrus fujikona Tachikawa
(Hymenoptera: Encyrtidae) (Fig. 4B) To - 7-, AMEIIKER 2mm O HEEK T, filkf
DYl IMER S €, HERCRITRETH D, ARk - #0 (1965) ([ZB W TH 7Y
AFHATT L OFERLE L TT7VaF DA HT7Y RY anFoms Citfish T
D, ZZ TIPS (1989) 12hEo 7o, ARIEIEIC T Vat A BT LD 3 g ROk
BUZESY % OF k=, 2003),  25.c, 16L8D &fF T TOINN G P E TOMMILA 20 H
T, PEUNMEOFFMIL 20 HFEEE, PUERFORRIFEIIA 2 BFE D7y, 27 vaFaA
HT LD 1 s MO AR L2 S RN O 2 ph S &, AJEREIREITH) 60 (23E
+5 (L, 2003),

Y ) J'v kv 3F Anagyrus subnigricornis Ishii (Hymenoptera: Encyrtidae) [X{4
FeA) Imm, (REIFHEE A, MR OMAIIRETH D, FEIIRFEL SN THDEN CEIE -
A, 2008), SWIOWETT Vat AT LNIRT DHENHERI N,

7Y at e H b anNF Leptomastix dactylopii Howard (Hymenoptera:
Encyrtidae) (Fig. 4D) 1XAEHK 2mm, KE@IIEBEOTH S, ENRABRIZL D I Db R
2+ H A HF LY Planococcus citri (Risso) (Hemiptera: Pseudococcidae) @ 3 f#iiish s
L O HRIZHET D Z ERHSL M7 > T D (De Jong and van Alpen, 1989), 7 =
FTHATTLUNZBNTEH, £OVI—OREEING 3wshidl LOHIZHFEL TS
LOEEZDBND,

79U at A HT bE 2 NF Acerophagus malinus (Gahan) (Hymenoptera:
Encyrtidae) [ZKEHK 1mm, (KIZEEE T, 7 U a3+ A 47 b5y Pseudococcus
comstocki (Kuwana) (Homoptera: Pseudococcidae) O 172 KiltE LT B TWA N
(KL, 1966), 7223 FUA T LA T 2 FETNO THER S iz, A7 =)
AT ZX RY a_XFOMAL TR S TOzdy (28 - 0, 1965) , I Z TILFH



(1989) (ZHtoTe, AFEILY VAt B A H T 5 TIIIILIO L TORMIEINL, Efd)
HBLORIITIIZHET 2 2 LE SN TEY (KWL, 1966), SREIOHFHETT V=)
HATT LA L THEFRET L Z LR INT, AITRBEERENHELS, 77U a)
HA T BATKEL 210 G OWIEREN) 2 FE2 9 2, FEIIN B 10 B THEAZFEL S S
LEMBIUAFTNATT LS OHENRRMTHL L SNTHDHH (KWL, 1966), 7=
FTHA T T LT TORERIID oo T,

~_= kv aF Leptomastidea bifasciata Mayr) (Hymenoptera: Encyrtidae) 1X{AR
) Imm, AR 2 KOBRHIH D, (KREJTHEREE bARTO & BV ALAO LT, Ff
\ZHEDIREIIRECN T o B, Leptomastidae JBOFEII T2 A 7 LAFICTHFET D
CEmg - #&A, 2008), Afid L /7 = L. rubra Tachikawa (Japoshvili et al., 2016) %A
Xb A+ hAHT LY Spilococcus flavidus (Kanda) (Homoptera: Pseudococcidae)
S LCRERS TR Y (L - I, 1965), SRIOFECTT VathAHT LI
XD TFAENO THER STz,

Ophelosia sp. (Hymenoptera: Pteromalidae) XM 2 L C 1 BHERE ST DA
ThH b, Ophelosia JgDFF AT H AN TITIERRBRESLEIZIE) 7203, B CTlEat+h
AHTLAVEOKREE L THBHILTWD (Berry, 1995; Ceballo and Walker, 1998),

HEECRLEZERESNTZDIX 2O X v {4 T, 1T Diadiplosis hirticornis
(Felt) (Diptera: Cecidomyiidae) (Fig. 4C) 2M& \5FE T o 72, A O B HUTARER) 2mm,
IR T AT AT LD D, 25°c, 16L8D £ T TOIINEPLE TD
WIFIE 17 AT, HPISIRENT 2 2 LI3M 60N> T DY (A - 12, 2009),
IR DR ER EIXAATH 5,

Trisopsis sp. (Diptera: Cecidomyiidae) |X D. hirticornis \Ztb~2% & FRELIT/V 720
o, KFIZaFTHATT LAVEDOIEIN IRV VA L A SR REROMERETH D
(Abe, 2003),

FHA B YT e AT N Seymnus rectus (Ohta) (Coleoptera: Coccinellidae) (Fig.
4E) 1%, N NPTy TN TECHRBHER SN, ZONINZT AT AT LoD
B L Ol A G x 7 & 2 A, il ETHRE Lz, AEITFHSI AN FTHEESH
e, 7Ya gAY MBI ARELBN L o7, DI, BREHRIFI 2O R
N7 v TN L > TR 57 (Fig. be, d). #5130 FTIZ6 A 30 HIZ 1 EHRE S Wz DA
ThHoleh, 7Va gy NTIIEROLHTH SO0 5 NG 9 AP ETiE
FEERE SN, 2L, FHoIN FTRESN D KiEII ANy FNOFERICEL S
NDD, 7V HEEAY PRI EROFENAET D720, FAORBDOIEEE
TITPEINERE AR Lo b D e EXOND, DEY, A FZYST e AT MUIE, b
ANE 9 HETHEINL TWDATEEEN S 5,

A7 mr AR ay Sympherobius domesticus (Ephemeroptera: Hemerobiidae) (Fig.



AF) FA = ae A W7oyt H MATI Va4 BT L5A0OKE LTREEIN
T (Zf - 50, 1965) , AL T o v FCEJEREI NN, oy
RTIE7VaFDATT L OIENOEREIND Z ENEhoTz, BE LT AR R
Tat A TT L OB L O A B 278 2 A, BB E THRE LT,

LY Ry aFJ 4 v Spiloconis sexguttata (Ephemeroptera: Coniopterygidae) 13755
Ny RTEHEESNT, 7Va AN FToARESNT, AEZGHAAED 2 S
Bra UEPMRE SN FOITIER IR TH D (T4, 2007),

TV a AN FTE, fBRROOIMET AR Lz B s B 7 e O
PP SN, KRR TE R o7 IO ORAHNT 5 Z LT TE 2o
7oo FEIZH B ZHWAERE, BE LR Z2HEITPMEI L5700, HOMARETEN
VETHD,

ek, 7VaFT AT T LAVORE L TREEINTWDLIT AT EAT U Y
Scymnus phosphorus (Coleoptera: Coccinellidae) 83 X ' v A v 7 H o v
Chrysopa albolineata (Ephemeroptera: Chrysopidae) %, 4[RO CIlImER Si7eh
-7,

TVAFAAN T 7 anNFIZ A QNG 10 AETRESH, 7VaFThATT L8
PRICHET L2 Z ERRENTZ, FIZERESNT6 AZ7 Va4 0T LV H—
S AR TH D, ZORH, 7V aF A BT L UTHHREE TH D08, K
HROBEICEEL RITT 720, R EREERFYCHL, —F, MigEnZix7 v
FTAHATT L O EHERE L7277 Va A FTh5 ANnD 9 AETRES N, »

O, MEBEXT7aFThATT LVILOELEN LRI 5L, ZoMElzZE#KT 5 "ie
VEWN S5, BRIZEERD L D>~ 7= D, hirticornis 137 254 T L3 OF N K E
L CHIBRIZRINIC& 2 /REMED 8 5

WERRAREE D H — XTI TUE,  SRBEEU 28 1 RIOISENC R g Ba 5 x5 Z &
D BT > T D (REFD, 1999), £z, Z< OB FETHEMINLTNDHEME LA
oA RRZHRAND, BEOER~ ANE T VAT Liriomyza trifolii (Burgess) (Diptera:
Agromyzidae) O FAMERBUIKR L CTHEREELZRIFT ZENREINTND UNEDS,
1998), E5H12, ARE LA A FREBAOHEMBA N T V2 F DA 0T L O
MEFLS ZENWESNTEY, EERBOBDICE LD LRI TS (T,
2005), TAEKBIEHATER T 2720120%, A /72 138 RgEIZ s U CA RSN RIT T
BEWOMNITDREND D,



Fig.4. Natural enemies of Planococcus kraunhiae.

(A) Allotropa subclavata, (B) Anagyrus fiyikona, (C) Diadiplosis hirticornis, (D) Leptomastix dactylopii
and hatched mumy, (E) Larvae of Scymnus rectus, (F) Nymph of Sympherobius domesticus.

Tablel. Natural enemies of Planococcus kraunhiae caught in Japanese persimmon

orchard
Species Caught amount
Parasitic wasp
Allotropa subclavata +++
Anagyrus fujikona ++
Anagyrus subnigricornis =+
Leptomastix dactylopii +
Pseudaphycus malinus +
Leptomastidea rubra +
Ophelosia sp. +
Signiphoridae sp. +
Predator
Diadiplosis hirticornis +++
Trisopsis sp. ++
Scymnus rectus ++
Sympherobius domesticus +
Spiloconis sexguttata +

This table shows the species of natural enemies and the amount of caught by band-trap in
Japanese persimmon orchards in Chikushino-City, Yoshii-town and Asakura-town from April to
October in 1999, 2000, 2001, 2002 and 2005. +++: much > ++ > +! a little

.9.
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Fig. 5 Seasonal prevalence of natural enemies of Planococcus kraunhiae on band-trap
types in Japanese persimmon orchard of chikushino-city in 2005.

(a) Allotropa subclavata caught by band-trap contains eggs of P kraunhiae, (b) A. subclavata caught by
egg free band-trap, (c) P kraunhiae caught by egg free band-trap, (d) Seymnus rectus caught by band-trap
contains eggs of P kraunhiaeand, (e) S. rectus caught by egg free band-trap

-10.



ol TYaFHAHT I unFIIHT BEADOHE
RN O X EICF T 5 KEHATREIC LY, 8 FO%AEK L 5 BOMAE I FEL T

WHZERHBLMNERY, RO EERBEEN 7V a AT T L OELMENZRHT
& 2 WRBMED R S Te, E PBRICAE T 2 A O X R B A2 RET b
DORHEINTEY UNES, 1998 ; Z4x R 5, 1993 ; FH - #1/2, 1997), fadfbEi
TeRHHAZFIH L CTDO 2 isk s OB 3 - LS TITA MR E 2> TWnd, L,

TaAFTHATT LY OKRETIE, FEHOLBIZHONWTORE T, 22T, ARROD
05 B 9 5 AR SEHI DS B RUC TR B2 S c T 5720, KEHFAE I
BUBREBNKR O SN2 0aF A T T 7 a N FIC/T D EFIER O P B LR~ -,

Mt X O
R o
Tar A AT 7 aNFIE, 1999 FIC M R ERERGRBSEN (LLT, BN BX
ORABRT O N ¥ THREL, ERENICBOTIRF Yy RECTHIH ST aF A7
TLYOHRERLEE L, AF IV AL LT 25c HAAAESRMET CRNREAT LZFik%
fE U7z, £72, 2003 FELIFEIT 2002 4F 4 HICHURRT O 7 [ CEAE L, [FIRRIC REE
U7l R Z2 e U7,

HERZEH & 2L
LERHEA s K ONR 1T Table 2 (2R L7z,

A DERR R

TVt A HT I v NFREBI KT D IKA OB e B A PR D T2, BER R
UNED, 1998) IZHEU CRERZ 1T o 7o, (ERSEANT I X ICBER D & 5 IO Fs 5 AU
T a5 FAN A D R A 16 RS X OB A 8 FiE A% E L7z (Table 2). %
SN2 FRPRE VAR D DI ET HEBERED 1,710 DK THSITEN LK, 7 R
T 10 fFICA R U CAREER & U7z, SR (B 2.8cm X & & 20em) (23R 0.1ml % 3t
LiAZx, B S W7o, IS IT LR ORRERE 2 JHV 72, f & U CRUBRE T ol 12D
BONFIVEBRMALT 15~20 HO 7V aF A HT7 7 a A "Fkbhz2 AL, BEOay
T T 4NV TH U7z, 26cc HARNA RS CTHERF L, 24 FFFHZOERE LA L TRRLERE
B L,

KA DR BRI

ANR OFER THTFER @D > TLHANCONT, AT LIZGEa0 7Y at A 77
7 aSFRHNI R 2 B O R IM 2 i~ 2 720, B ARE (MRS, 1998) (ZHE
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U TR A AT > 72, 2000 35 JL N 2003 - 128559 O i s 7 =6 #8112 92 FH R CHEA 2 B
L, #HRERECHEANNME LZEEZEIN LT 2em X 4em OEEF B L2, BEFICDVE
DNANFIVERML, 7VaF 04077 a"Fpm b & IR RE (B 2.8cm X &S
20cm) ZAN, BIOHZ/ T 7 0V ATH U, 1HFSKEEL, Af 308U LD~
TAFTNANT 7 an"F iU, 250c HIR R RS CHERF L, 48 FFH#ZIZET ik %
FH3, Abbott ORIEZ (1925) N SHMIEATREZR LT,

whR

BREIEAN N7 o ad A BT 7 aNFIZh 2 558 % Table 2 (2R Lz, 3EAIOEHE)
TR BB b R RE BRI L B 24 RO TV aF A BT 7 a "FORERT, 2T
DEWE L AR A RRZEBA, Thbbr T 7047 = kKmAl @Eins: MR, ¥ a—%
—KFnAD, 72 U F b U KFnAl (7 —7 > hKRFAlD, ~v A R U okFngl (R7 7«
F UKD BLOEKY o REBA, Tbb T m T AR AKMA (6~ 7 F4 kK
#D, AFZFAAKMH (RATZHA RAKMAD, 7=k aF+rKif (A F4
VAKFAD, 77— hKRA (AL T UoKRFD T 100% Thot, i, A=
aF ) A RBERAITIE, A I 707 RAKRA (A7 K~Aa v —AKF) &7&43
7V RAEA (FE 2T KEAD 13 100%, =7 > BT LKER (AR LT — FAER
F) T 95.T%ENVTNLEWELERTH-T2, VT 7T KER (RAZ—T v/ T
XY UPERIAREEAD, 7 A N 2OKEA] (F7 27 2 7 BRIKEERD) 1%, APREEREfR I
LD 2WIt D7V aF A T T 7 aR"FREERE W, ¥ )T 7T KEANE 70.9%
EE, FTTAPMRHLKEATIL 48.9% & ORm Mo Tohy, FA=aF /A FREDH
OFTIHE -T2, —F5, IGRFNETT 7 u 7 =2 wkf#H (A7 7 a— RAM#A) € 7.1%
IR, ZuanrTuT Xa kgl (R7 427 SC7ua7 7 L) TiE 0% TR 1)
o7, BT Al (F=—VU %A RAFAD) T 3.5%E Ko7, ZEHITIE, ~r BT KM
Fl (R B THKRAD B 48.6% & CREWMETH 72, I 7T Z = LkRAl (F
—KFAD TIX11.4% KL, Z LY X A AF KA (A hrE—RKI74 707 7))
TIX 0% CTRBITE) - T2,

VLR U7 RKIN 7 aF A BT 7 a _AFOAFERIC RIF TR ST, AL
PRIEREARILIZ K D HHIESE A 26% L T2 72 - 7= B & s BRG] & L C Table 2
IR LT, B E L 2 A REZERFANOS T 7 0F 7 = KT 7 U F ~ U KRl
FA=aF ) A RREBFNOA I L7 a7 KK, ¥ 7777 0KER, FT7 AR
T LKREEFNT DTGP 17 B oL EERERRE Lz, AU A=aF ) 4 FREkHR
FoOT7 v I 7Y RAKERNITLH 4 AF%OMELTEIT 58.3% Th o727, 10 H#EIE
10.8%IZIK T L7z, AU v mfkhFl o7 aF 4R AKMANL, 10 B O EL LT FEIT
% EmMoTeh, 17T BB TIE 81I%E TR T Lz, AFXF A KMANL, A 4 A%
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DWIEE LRI 70.4% & @ 72728, 10 HEICIZ 226%F TR F Lz, V== b F 4
AKIFN O IEL T FRIL, A5 AHIZ1E 23.4% (K> 77,

Table 2  Effect of pesticides used in Japanese persimmon orchards on Allotropa

subclavata.
Main Group / Active ingredients Dilution Mortality 2  Harmful effects
Chemical subgroup (%) period » (day)
Insecticide
Synthetic pyrethroid Silafluofen X 2,000 100 > 18
Acrinathrin X 2,000 100 > 18
...................................... Permethrin . ...X2000 100 .
Neonicotinoids Imidacloprid X1,000 100 >18
Acetamiprid X 2,000 100 <10
Nitenpyram X 2,000 95.7 —
Dinotefuran X 2,000 70.9 > 17
Thiamethoxam X 2,000 48.9 > 17
Organophosphates Prothiofos X 800 100 <17
Methidathion X 1,500 100 <10
Fenitrothion X'1,000 100 < 5
______________________________________ Acephate  X1500 100 T
Insect growth regulator Buprofezin X'1,000 7.1 —
. .| 1+ 1. v 1) S .11 A .
BT Bacillus thuringiensis X 1,000 3.5 —
Fungicide Manzeb X 500 48.6 —
Myclobutanil X 2,000 11.4 —
Kresoxim-methyl X 3,000 0 —
Control 0
a Mortality due to treated wall contact method. Values of Dinotefuran and hiamethoxam are results of treat
day in treated leaves contact method. b Harmful effects period is time to correct mortality fall below 25%.
— 1s uninvestigated.
z %

TaFT AT T 7 aRNFIIRT HRBENTEALER N5 72 IGR A, BERofit
B oe BREAIRELT 2 Z LI LR C S MAITH S, EIZTF a v HEROBERIEHR T
HY, 7T AarKMFE X7 Z T I oIl b BERNH 5, R 7va)
HATTZ 7 a_XF T HHENTIEALAELALN -7 BT #liXx, #iE Bacillus
thuringiensis Berliner (Bacillales Bacillaceae) MEANIZAEKRT 2R A2 G D &
LR BHNT, BB OBGHTH DO RKBUZKT HRBEIT D, Lo T,
TVAFHART LYOBRE T P at A BT 7 anFEERT D700, HREE
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B U TIX IGR AIX° BT Al TR ZIT O LERH D, LoL, B XFREFITE CIERmE
T A LD X D IZIGR A BT FI TR CE A WER G RAET H720, 7VaF A
T 7 aNFITHEEN D > THMARROFEAEZENE I 22 G0 0WEERH D, £ DR,
HWENDORFEEZEZBFE L TV at A BT 7 aN"NFIZ RFTEE 2 R/NRIZT 5 X ) 123K
HERET HMERD D,

AR RFEEBANT, T a T hA AT 7 aNF AU U CE B 2 % IR DS )
ol —F, ERENEIET o FARAKMATIE 17 ARETH-72), 7x=FuF
FAEb BREELEN -T2, v ANET Y ANZOKFAEYS Diglyphus isaea (Walker)
(Hymenoptera: Eulophidae) 3 X 8 Dacnusa sibirica Telenga (Hymenoptera:
Braconidae) T4, AHEY L FZ&xHAF O DDVP PLE % OIE R & 8l U 7~ pk o B T R
100% T o 7223, ALPR 1A% OFER TITK 10%LL PR o7 E OMENH Y UNED,
1998), AU VR BAIO I X F AR R L CEEELE KF TSR L0 L H
HEEZOLND, MR 2 REBOKE T, EHER 728 RIG DS B OSEAI 2 — P
FfENDEZOHORBOBIENKEETH H7-0F 0 L 5 REHNIFIHTCE 200, &
K aFIR T 2 %A 380 3EA O RN A ZR A 6 R L7 Kt X 5158)
NHIFFCTE D (KBS, 1999 PHIR D, 1996), A Y o REBANT T LNV F LY
HEOF a v HER, DA TT7 LU ALEEOH A L HE R E RO % )
AT AR BIENRD LN T WA, 7= hoFF ook 5 ZEEBE L KIF 41
NEWIEANL, T REAETENT 2 ECEHEREH 2V H D,

A Lo rA =aF /1 FREDANT, BT aF DA T7 7 a A "FI2x L THE
PR 2 IR TED <, R AE RFETHIM G 17 ALLEE R o7, UL, TEX R
7V RAKIEANTAERE 10 A% O 7 Y at kA4 A7 7 a"FOFMIELTRNK 10% &K<,
A =aF ) A FREBRBNOFTIIT7 Va4 HT7 7 o F 0w L CEREL KIES
FBHRR R, L7e > T, EEREEVIRICIER T 28, x4 =aF /4 FREHH
DEADLELRGEIIARIOFIANLEE L, rd, 7VaFhATTL00%, AEY
REBANICH — A — FRBBFN AR TR A =aF /4 FR&RAN 2 AN
NE GRT, 2006), E£7-, T aFARAKMAARLT BT = — NKFFlL, AFXFA LK
MANE 7 Va2t A BT L OMBOMET L & HICHARZENME T 2508, 7EXI7
U RAKERHITIE 2 i CARE SIEZEN @SN Z ENHE S TEY (&R T, 2006), AR
T aF AT T LD EIEAER O EBENTZ5A T LRI RS IR C X 5 ATEE
b5,

BHE L AT A RRBBANIREI F TR BN R, iz, b~ M TRHshD
EFZYUI RNV EAIARAFIZHLTHEAKE LA A FREBHTROVEZEL 5252 &
DL 72> T D (A « $iA, 2001), F7z2, MEaktco b~ hTIEAkRE L AB A
RBRBRFOWANZ LV FERICED2FEENPO L, ~ANET IV ARZOY H—T =
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AMEZ Tzt ORELHD (IS, 1993), X W v /"F = Panonychus citri McGregor
(Acari: Tetranychidae) & EEH v ¥ = Aculus fockeui (Nalepa et Trouessart) (Acari:
Eriophyidae) CiE, GE LA v A RAZBFINHEEIZ L THEERMEWN—F, Zhbo
KEFNZRE U CTIERAI #2720 BHIMIC 720 RO ER Z LT 2 72 OB ER RG]
&S (HE - /A, 1989; Kondo and Hiramatsu, 1999), &hkt’L 214 KR
MANIAR A =aF 7 A RREBARCAHKY RERANI AR 7o ad DA TT LD
SRS TR, 7V aF A 0T 7 a "FiZxt4 5 EREEIM, DXIIBIT A
KEEOFIH TIXEASN S ORFEOFRADEFGFTE D LTV, BB KIFTHIHOR
WK OB WAL 7 P aF A BT Ly DOY H—V v A %5 & Z 3 Al REMEN <
&T, 2005), tI)kET D0ENH D, GHE LA A FRE R ZHEER T 2 5
LT, BB A LB T DPBRN 8 5, ZIRKRFIZ TR R A0 D TRk T 5 5
B A LSRR L, HRIOES D 72 10 B CHUE T 2 LERH 55, Zhis
FOVT7TaFHATNT LD =V = A G| ERTAEENR DD, LichisT, R
B A DHOBRERI L L TIARE L 2 a4 RRERFNCEZT, 7VathAH7
LA D HEANE MR @m R A = aF ) A RREBFAOMEHNLEE L,

HEAITIE, 73T A BT 7 0 _XFOMIEL RN~ B 7 KA TR0 ME)
N ole, BEANTFEBRIZKITTRZERY ANE T Y ANZOKBFEYE D. jsaca 3 X
W D. Sibirica TH&EINTWD (ARG, 1993; /NED, 1998), Ttk L&, Fv
75 CFNERTERE 2 TR I U TR m W ETER O D723, £ O oFEEH Tl
RBUZR L TEE A EEEBITRD b TV RV, — OB CIERBUZ R L Tl S
T MIETRIREMED 8 B A%, B AN~ D &2 OREIR <, A2 KfgEIZ LIE T3
BIIDleneBx bbb,

ARRBROFERING, 73T NATT LVBIRIZ T V3T AA T T 7 e "Fa2iEHT 5
722, IGRAIB IO BT A2 E(KE L, ZNHOIEATHHBRTE 2N ERIZH LT
B7z=baFAKMFARLTEZ I 7Y BKRERSET7 2 F A7 7 a3FIZH LT
TR 2 R T WIS LR R A TS T 2 O E LV, 5 3 Hi Tk, ARBRO#KE
RAZEANW D X OKBEHUBIRAEREEEL, 7 aThA BT Lo 23l EH R
ZxE3 2 BHBRZN R D THL T & [/l TIT - 72 HRERBR O R 2 WET 2,
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B 3HE KiEARBAERER & 2 DER

DX CTIROGMEE 227 Va3 A 0T LUxT 2RI atrhA BT 7 ans
EIIUD ET 5 LERKEIAEHT 2720, BRNORKEIAIFRE CREMD R L L o777
TaFhA BT anNFIZRIFTERENDIOAE RS U KSR BR (AR %4
LT,

B O D F G CRIBE E R ERIE, 7VaF AT T AL DIENTHX ) ~F LY
T, WXLV, R ALVEND D, £, HEEINAETCINUERITILDE LR
ZERENCRAET D~ A F—ER LML T\ 5, Kds HABLER AR 2 R+ 5812 b,
INHOFERIZH L THOERE LR TER DRV, £ 2T, X EREERMEWI &
FAEBEIZ Lo THL, REICHT DY A7 2B LZBBREREZB% L7 (Fig. 6).
ZOERRTIE, o 7V aFTHATT LT A ERIT4 A L 6 ADRITW, 7T AL
FEIX T, BARE ANTRBY 2 BALET 5 4 A &, BRI mRARE o 6 A13E
WS CH 5, ZORNC T CaF A T A ASKT BIAIBLER TV, RIS
BEREAMET 5, 73 FT DA 0T L OELENEWGEIE, SIRRBAERYR RSO
D, WA ORI 2 2 DR S D, £ 2T, 1EHEOEAOK 10 B % A%
(BINBEERZAT 5. DR, —E RIS RIZROE W IGR A4, 2 18 H I 2 fin IR & %)
EPWIRETE L2782 I 7Y RKGRIZERT 2, WXORENIERTHZ L TR 2D
RELAZOBRBNCTET D72 FT DA T T LATHAER B0 I2 <725 7T AL
FEIXSEAIPI PR 21 T3, LERKBEEHT 2, LERBERENHT 57201201, AR
MR B A RFTHAOFHE2 CEHRT A2V ERNDH D, £2C, 0o 7Vt h
AHTLTHITLD, BFEEETRET DA R0 FFRITT20BRIE, 7VaFhA
T 7 aNNFITRT HEREN DRV Z WD, DXFEETIETaF DA77 L8
B REEZNMET LTI VS H X ) ~F LUH, N~X DGO ERNREAES
b, 2T, ZhboEROERELcHSH 5 A T, 8 A LA, 9H iz IGR #l% H
WTCTHIBRZIT O 2 21T Lz, 612, o Rl A AU FEZERITIAET 2 F RITMLEID
Jis UTBIBRZEINT 5, FRIZRME T A D FUTRIHIZ L0 REORMMEEA & L KT &
570, ZIREREOFLRIIAF R TH D, ZIVETERE I A LSFHOBLRRICEIZHEH
NTEEARE LA, FEANX 7 a4 BT 7 o "FICEEE L MFSE 7oa)
HA T T LATKET DRBDEIMEN R, 2005), —FH, *A=aF /A FRANT7
VAT HANT I aNFICEREERETOOORB I A LT a T AT T by
DWW IFINER @, 2T, BRI A LR T H58581E, kOB E L AR
A FRNCE A CTRA=aF /A4 RRATHRT A2 L &L, ZORBUEHRBLBRAE DR
FIZOWTHGE LTz, 7238, AFOHEHIV X7 Y ad hA T T Ly OBEEEE 2 il
% (FHTF, 2005) 721 T, BERL TV T AN T L Olb - FEINGHT 25 5
EEZ LD (fERE, 2008), 612, MR T CHRBATLIHX ) ~Z LU HRT X
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FELRHETAALT, EAIABINIH L THHEMTHLDOT Gipp - Tk, 2003), TX
AIRYETHZE & LT,

A ( A utilizing natural enemies) (A conventional control )
%c'n Bark strip: P. kraunhiae etc.
A b |
= L= | [GR: Pkraunhiae Organophosphate: P kraunhlae
= £ Neonichotinoid: P. kraunhiae Neonichotinoid: P. kraunhiae
S ‘s %. (many emergence)
E b > Organophosphate: tea tortrix
- IGR: Persi it moth ~thri
g 8 mmon fruit moth-thripus Organophate: Persimmon fruit moth
5 s .| IGR: P kraunhiae IGR: P. kraunhiae
e =
v © = Neonichatinaid: P. kraunhiae Carbamate: P. kraunhiae
e
» )
[+T+]
2 - _ Organophosphatre: Wax scale
E| |E 3
= el IGR: Persimmon fruit moth
i o ; IGR: Persimmon fruit moth ete.
1
g E 2 Organophosphate: Persimmon fruit moth Organophosphate: P. kraunhiae
= @ (many emergence)
c 80
> © .
= § §' IGR: tea tortrix, moth Neonichotinoid: P. kraunhiae
5185
g A )
© Bl
v E o ¥ Add unexpected pest control if you needed.

Fig. 6. Planococcus kraunhiae control system utilizing natural enemies in Japanese
persimmon orchard.

P, kraunhiae control system utilizing natural enemies is established by safer pesticides for All subclavata.
This control system is ® Safer insecticides is used for other pests as possible, @ Chemical control for P
kraunhiae is used for over wintering generation and first generation only, after second generation is
controlled by natural enemies in place of insecticides. ® Unexpected pest, for example Plautia crossota
stali, is controlled as necessary.

5 &

RBIE, RIE7 3T A BT AUNRIE LT EHITO D 385 GRS REX [E
A1, WK 50a, MK 30 44E) THEE L7z, 1FHO A RBRK & U CRBUE AR
KT, KD EIEITXE LTEITORRTHRL, £X00 3 f3 oA CildMs & Lz,
FRBRIE 2003 =005 2005 4 FE T 3 RSN L, sRBREI A28 L CXOBE ITE R Leh o
77

REY RE

AL - E T, FHROREBELZTRD720, 4 HIZHATHER 100 Briy
T, 6, 8, 10 AIZEZHEK 100 BTl >WT, HFELTWEATZVaFr A HF Ly
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BIXO~I—%d L, kB, 7VaFhA407 5O X OIS Lo/ o 5
S BRI 1 ERE LT 7,

INFEREH D R EFRE
INHEE BT 10 A T & HER 100 9>, 43 300 £/ Kiconw<C7yar b4 N
7 LVBIOEOMOERT L DHEEOH LT,

N RENT v 7T HlE

FRARII L TH LEHOFEI AN FEefE720 5 AREL, 2 HEMBETHLVLHO
M LT, EL L 72iABl Ny REBEMET T CRIZL, #slshieryarha s ny
BLORY RO~ I =45 L7, 618, MBEZRWEFHII ANV REBHAMRERE
ZVERITINA LT 25°c THRE L, K2 A RICE=AVEATIME L T\ b —RF LK &
ORI~ 2 —DEEFS, UTFTORTTZ7VaF A H T L OmEERER L,
WaHRAER=FIN N ROIUL L FERK FolNy FCRES N7V at A
7Ly (BIAERS) BLU~ I —4X100

AL, 2003 41X 5 A2 10 A, 2004 45 & 2005 42154 A6 1 0 H £ CTEM LT,
S HITEATORESL T 5729, 2004 4F & 2005 413 10 HRIZEKE L THE 3 HiZlE
W Lol R RBRICIHE L7,

BRBLOEE

L% Fig. TWOR L7z, B 14EH O 2003 4F1%, REBRELERE 4 H 18 H) o7 Y=o
AT T A TEER X 0.07 81,4, 1B1TIX 0.8 31,k L IBITX D 3% o 7,
ZD%, 7T NATT LVPERIE, REBRIXTIZ4 Ao 2L 6 D 2[FEOF 4 [0 7
THOTENBITKTIXZORM 7 o aF A 5 L AZEERD H 5 IEAID 6 B S i,
6 H 24 B OFE—MACIIIEITX 0.32 50,/ F &, ABRIX 0.36 B R L R%EE TR F L=, %
D, REBRX TIX 7 Va2t hA T T L ATEED B 2 IHNIEAT S o 7208, 1BITIX
TIX 6 A TR IO T ATaOG 2 [, A FZFAHLKMFGEOEHY »RERHFD, 8
ATHBIO®IATaOG 20, A =aF 4 RRERFIT )T 7T 2 KER DB S
N, UL, 8HOZ Y aF A KT LA 8 ks LUV 10 H of —tfx, #ERIX,
BITX E S 0.4 08 BRELFEETHY, ZORHOESEMIIT CaF A HT L0
BB AMENZ AR SN, VT T T UKEARNL, 82 fioRBiE R T
Tat AT a T T HEREN 17 AL T A 2 RS, 10 A 29
Ao~ 2 —1F, A HAT S e o 72X 0 0.020 8,/ Rl <% EEITIX T2 0.013
i/ FLDir b OORBO LN LD, 3 EMRERREE &I 72 2 BI#EA Thid,
AV OITENC R 2 BB ORE IRV ATREIER S D, 728, ZOFEORE N A L
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HORBRRN V2 nE PHRENZD, RBRK, EBITKE LR D 2 LIRS
PiBRIZ 9 A 30 HOBE L Am A RERFERAIS T T VAT = L AKRMFIDHR T -7z,

2004 1%, RBRIX, BITRESG 4 A 28 HOTZ7 YV aF A H T L& % 0.05 58
SHETRI%Th o7, TOHO 7V at A4 HT LUBibRE, RBXTiE5 H LA 1[EE
6 HOH— R EIzR 5 2 BOFF 3 [ ThHh - 7= DI2x LIBETTX T 6 [Tz 23,
6 H24 B 7V aF A HT7 L8 —MARUTEITX 0.15 80,/ 5 & RIX 0.05 51, %D 3
GChotz, ZORKE LT, 5 AR FaICHMm Iz 2 EoZBFNE, 7YarbAH
T LS OFEIINKT HHRTH Y, BAMRE R AR Y27V a AT T
LK T DR BME N o Tzfed L EXBND, SHIZ, 5 AND 6 Al Sz fh
FloOHE, 72aF AT 7 anNFICHTIHERERS L EEZOND LOX, AKX
TlHEARA=aF /A4 FEOT7EZ I 7Y FKEFI2EIOHRTH>T-Olzxt L, EHITK TIX
IEIE 10 AR T v F AR AKMAER 5 FH S TEY, Zh6RNKEOTEE) %
FHLIZATREMER 5, RKBOIEE 2R~ I —1%, RBRXCTIEEFIZLRnRB6 s 6 A
24 A% 0.003 K& 4 H 28 A 0l oML zoicxt L, BITIXTIE6 H 24
AIXO0fE H& 4 H 28 BHD 0.007 Kz~ LTEY, 5 ANS 6 AL
ToHEAND RECADOIE BN B L RIFT L, ZTORE, 6 H24 HO 7Y aF AT LV
—HEARIEIN L 72 wREED B D, RBRIX, 1BITXES 8 H 24 HOT7 P aF WA T Ly
BT 6 A 24 HICHATEIMULED, 6 A 24 BO 7V aF b A 5T LN
Lo T IBATIX T 0.10 86 J: & iBRIX 0.30 8H R 3 Ll EE e o7, ZOHEE, 6
A TN 8 A BT T, Bl A L O RBEA~ORKNZBO LN, £O
728, WBRXTIE 7 A2 3E], EITKTIXE S8 AR 1E, RA=aF ) A RAafk
AN A R E U BhBRS I S iz, D7H, 8 A 24 HOREIZE W CRERIX Tld~
SR R EN o, BITK T a T A BT AV NENoT2T20, <32
—2% 0.003 0/ iR sn=bon, 7oathA T A ORAERICK L TIEA R,
100A 26 HO 7V ad hAHT LV E ARIZ 068, KL Lhoiz, —J, BB Tl
10 A 25 B2~ 2 —280.007 il Bfeid S, 7V a T A A7 528 014 56/ iz z
bz, LEORERNS, 4 HAOBASREB IO 6 ADFH RN dicxt3+ 2k T7 v
AFHANT LY OBEEFHEIICIGEIT D Z L0, ZTOBROBEEZMA D7-OIZEHETH
HIZEDBRBRENT,

2005 £ DA AR T 2004 O AN BA L2 b O TH D72, 200544 A 25 A
D7 aFhA AT A UBEAHARE, RBRIX (0.11 58,78) 12 TEITX (0.27 51,8)
DI NEhoTz, RERIX, EITKE HIZ2 4 AT, 5 A BAoBL, 6 A Lf) & df)
D — ARG BRIz RE U CRE 4 BRI BR AT o, IBITK TR 5z, 5 AFAEB LW
TR DOEFERIZRT DR E L CT Y at A 07 LUNIHERD S 5 IAEAT S L7203,
T aAF AN T A UERERER R AR TH o> oM LK o T ath A H
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T LK T AHBRRIERO T, WX E S 6 A 22 H O - HARITIFIFRIT VIS HE
BlLi, 4 A THETICEfM SINTIEA O &, REFHICEREZRIFTEEX LN
BIFKI O AESIE, RBRECIZ 2B Tho DIk L, BWIFEKTIX6mThorz, 8 A
23 A O~ < —Ii%, HITIX 0.013 i,/ & &ABRIX 0.003 il DK 4 fF& L VboD, 72
At hA T T L O3AER (BT 0.75 81/ R TRBRIX 0.10 B ROK 7 £%) 12H~D
L, WARIRAIN RECEDOIRENC B L - RS 5, 8 AnD 9 Hzt T, &
BRIX, WEITXE 2T a v BERBICHT AR 7oz, BRXK cflibhizAllxr v
NTZNT A KK 7 at A4 H T LTk AHREEN N IGR AN E(RT
botels, WITKTIEZY ) 777 VKERIER A =aF ) A FREBFNRFERT, 7U=
FHATT LN T HIEBRFEFCEXHH ThH o7, LL, 2003 FOFER & Rk, Z
ORI OMBRIZZ Cat A4 7 LT 50 RITRO N RN-72, SHIZ, Zhb
ORI BB A RAF T AN 2~3 BEEFRE T 4 BEdi STy, 10 H 26 HD
TaF AN T LUH R AR (BTTIX 1.54 87,7 £ TRBRIX 0.34 58, RO 5 £i)
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Fig. 7. Effect of integrated pest management system against Planococcus kraunhiae in

Japanese persimmon orchard.

Line and bar indicate number of P kraunhiae and mummies per band-trap respectively. A
shows utilizeing natural enemies and B shows conventional control. White arrows indicate
the term brownwinged green bug, Plautia crossota stali, came into orchard. Fine arrows
indicate insecticide application on P. kraunhiae.
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KOs BRI BRA R % Fhe U 72 akBR X C1E, & RAIECHE R S0E 2003 4 10 [A], 2004 4F
9 [a], 2005 4 8 [H]C, MEITK O 12 [F], 13 [6], 11 BN T 2~4 [BIHE T X 72, 3KA%E
4 10a H72 Y 2,000~6,500 MEIE T X7z, WA EN L7 3 Fl%2E L TR D 7~
AFHATT LY DORELBEITREVERIMZA D Z ENTE D, IHERFH ORERX D
PERIRIT 2003 4 6.0%, 2004 4F 4.7%, 2005 4 12.7% &, WTHHIEITTXO 14.3%,
11.1%, 34.0% DL FICMA 5 Z LN TE 7z, FXICHAA LI-ERFD > 6, 7V
FHhA T T 7w NFITHEE A R AF T HEH OB EIE, SERIX T 2003 4F 3 [\, 2004 4F
5 [a], 2005 4 3 [61C, HITXO 8[F, 10[E], 10 [R5 & 5~T [ 7ev, 135 Kt
DIEFN 2R THEG N RN T D aFd A BT L OEAERIT, Bk 14 H O 2003 413
FHEHIMS 5 A5 10 A & Z D% O 2 EIZHA_RTEN > 7272070, dBRIX 20.9% 2~
THEITHHBRIX 39.0% DS MR En- 72, 4 A E4E 3 A £ Tl 2 Eit L7z 2004 451X
ABRIX 17.0%, 1BITX 14.2%, 2005 FI3RIX 11.7%, HITX 7.0% &, 2 4B URRIEKR
O BB BR IR X O 23 < (Table 3), KU ER A RIF T IA O 22 7= 2
LT, RiiBIFHTEZEExLND, 2F Y, KEUCEREL LIFT A OM A Z P2
7o RaE BRI BRARIE, EERBEAEMNIENT 2 Z L1 X VIBTTOREBRERIZHAT
HIATE I L OSERE ZH L T 7P ad A BT AN L AWERIRSMZ S =
EWTET,

KEERRRIRE D 7 P aF A H T LSO ERIK T BRI EIC SN T bk
MEITo T, N XLV X AW EREE, RBRIX Tl 2003 4 0.3%, 2004 4 0.3%,
2005 4 1.0% EMEITE D 0.3%, 0%, 6.3%Z_Toed 72 <, AN X DBHBRZhF A
Wbz, —05, RBU A LB X DRERRIT, WX TIX 2003 4 6.7%, 2004
H0.7%, 2005 6.0% &, 1BITX 0.7%, 0%, LO%IZHARTOCEMN o7z, Tl A L
HDZIERNFRD BT 2004 FIE, BB, BT E S ORI R D A L HHIZ
95 HAIBGBRDS 2~3 WM CEM Sz, 20w, Ffith A L UHEIC L A HEIT
RSz bilz, —J5, REH A LR DIAETH - 72 2003 43 L O 2005 1%, 18
TR TIEREB D A LB IRR D DA =aF /A4 FRBIOAKRE LA A FARM%
HANR 8 AND 9 AIZ 3 ElF LU | S22y, BRIX TlanTFhofEs 9 H TR
A L An A RRFEBRF 1RO E Doz, ZHUZ LV, REBRE TIIRm o 2 L
JIC L DEENRORSELBELLEBEZOND, Bl A LN IRA LTRSS 4
ThoTh, RHCEMIZ X > CIIWENKET AN D D720, HBHIZ L - TEE
HEAG 2 BN 5 LR 5,
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Table 3 Effect of pest control system utilizing natural enemies for Planococcus

kraunhiae in Japanese persimmon orchards (Yoshii, Fukuoka).

year  Pest control method Insecticide Cost Infested fruit rate (%) Parasitization
applied times 2 (¥/10a)  Planococcus Adoxophyes Plautia rate P
kraunhiae honmar crossota stali (%)
2003 Utilizing natural 10 (3 19,902 6.0 0.3 6.7 20.9
enemies
Conventional control 12 (8 21,703 14.3 0.3 0.7 39.0
2004 Utilizing natural 9 (5) 16,952 4.7 0.3 0.7 17.0
enemies
Conventional control 13 (10) 23,552 11.1 0 0 14.2
2005 Utilizing natural 9 (3 20,432 12.7 1.0 6.0 11.7
enemies
Conventional control 11 (10) 22,495 34.0 6.3 1.0 7.0

a! The number in a parenthesis are applied times of insecticide have a baneful influence on Allotropa subclavata.
b: Parasitization rate = Number of primary parasitic wasp emerged from band-trap / Number of P kraunhiae or
mummy without eggs caught by band-trap X 100. Term is May to October in 2003 and April to October and

March of next year in 2004 and 2005.
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FAH FREBFIBEEME

XA =aF A RREBFNIRBO 7 o aF 407 7 v "Flox L TRBEZEL
KIEFTN, 70aF A 07 LK T HPERRTE . (R T, 2006), ZOFRA==F
J A RBREEMAZ RFGCERELZ RFEITNIZ T aF A4 07 L5 ORRIZEN T 5 ik
AT L7z,

FA=AF ) A FREBANIREBITEEZ AT D2 LD, EHERRBERDIREZH- T
IKUEHNSE DA, AEAREL D S WINBAT S TERPMNET HEEROZ B R %
o ToRIAI DKFGIZ 31T 2 B WAL RI2 61T 2 HHERMR L, £oMRELTIMN L7
WAk %< ERLES T D (R, 2002 ; %7, 2002 ; (LH, 2003), HACizn
VXYV T I voN® J U W Phyllocnistis citrella Stainton (Lepidoptera:
Gracillariidae) 3 7 > %7 2 Diaphorina citri Kuwayama (Hemiptera: Psyllidae)
Zeb G & U T R B o0 L RV AL PR s i SR O SR S Tn D (BH - i,
2002 ; ZH 5, 2007) OO, J % TIEHREA~OFE ZIH - 72 FHEHC LA O LFL 1512
B3 2T, REOTEDR, 81V NIZF A7 7 % — b AF~—R Ml & O
AREREZBAAT 5, itk hEHT, IXOMBTICREBITHEOS L x4 =aF
J A RRBMAE BT LB EBMEZERL, TOMRIZONWTY ) T 7T L KEH %
MWTT7Vad AT L3 2RMRIIHR LT, S 51T, AAPREAEORE R 235 BT 20 R
W RNETRESL, RMDOT7 2 aF AT 7 e "FICRIFTREORELRF LT,

e L Ok
BRR1 FATZ77RX— M AFAR=Z MR L=V V) T 7 7 VKEBRI OB EAMAIZ
X7V arhA 0T 52 OREBRER

TVAF AN T LT EICE ISR TEAL, 4 H B 6 s TR FICEE)
T4 (A, 1980), ZOMAMN DT D aF b4 AT HBAE BRI, R
ARG O B X TRl 21T o 72, EENE, WFE () BEO g4, Him 26
A, BHER 8.5m, BHERE AR 20em THh 72, 2005 4F 3 H 4 A2, 5 B oOHEEIZUT
W ORLE 2 & RO~ T 2 AV TK 30em DIFE TRzl ~72%, ¥/ 575 M
KiKIEH 20g % F A4 7 7 F— b A F~4—Z b 60g \ZIRF L 72 @A Al 2 424 72 0 80g fill &
TH®AL TP & L7z (Fig. 8A). 7ok, DA OB F, AFX, AP L il
DR BAN O WA I T e dr o 72,

4718 H (WLEL 45 H#2) 12, KM & H | 150em FLHEE OBy 5 A2 %A THER & L,
ZTNZFNICHENOEBRETRREAFT L WD 7V at AT 7 LMK 50 BH%
GCHERE L7z, OISR g 7o a 70, RS E LIERRR) 2%
o THREBORE LHBEDRAZE, 3~4 FEZICESRET -, SbIT, H#E3
Atk (4 H 21 H), #ME8H%MUA 26 MBLUERM42 A% (5 A 30 A) (AR Lo
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TVaFHA AT K EIHK L,

AR 2 FAT7 7R —FAFAN—=XMNFNZRBM L2V ) T 7 T L KEH| ORI EA 03 K
Bz RIETRE

BIERAEN T 2 aF DA T T 7 aN"FREOEFIZRIETHELM L5720, NED
(1998) DULPFIEFfLLEAZ S22, WBREZ1T o7, B 1 OB & BELLHL ) & HE A £R
BL, 2X4em OEFZER LT, ZOHER L 2X4em O AHH CGRYFEIRARER) 272
HEAE 3em, & 20cm OFRBENIZ, B 1R L7 VatbA H T 7 a STl
FI20BHZ L, fHE L TATFIVELEZ TRBEOOZ T 7 4 )V ATEM LT, 25,
HARHESRME T CHRE L, 24 K% OEIFELZR T Lz, 3Bkt 2005 44 H 26 H, 5
H17H, 54 30H, 620 HD# 4, WFhb 3RKET-7,

AR 3 BHFNORFMEM N7 P at A HT LY OBFRRIRIC RIETHE

FAT7 7 R — b AF A=A NNIBEFIZ L D90 08B T 5 6% OREA I EHA
THDHIW, BhitkEL 1VEU EE EF o> TR EMR#ET D, ¥/ 777 v KEA %
IR L TR IS8 A0 L7o3ha, SR O PR & CElb L2 @A EE LTy, HK
HIVEENREEE 72D, 22T, 47 73— M AFAHNRD DEMEM & LTKkEH
W, ZhERERGE L 72,

AR AR AR SRR A RBR BN O B X8 CIT o 72, ik, R T e BEOVTE
A1, e 27 4, BHEK 3.6m, BIEERERK 20em T, FX 4oL L7z, 2006 F
3 H 23 HIZHIBR IS T WIS DR 2 @S8R D~ T Z TR 40em OlE T2 Hll > 72
%, K 80g iz 77 7 VERIKEEHA] 40g 2R U 7= A Al & RlE C8lAi L, AKiEfX &
L7- (Fig. 8B)., KOO VIZF AT 7 Rr— MAF A= Kl 80g 12> /7 7 7 kL
IKVEAI 40g 2R L7z b O % [FERICE A LB <—2 MERIX & Lz, 7ok, BLTFOR
BT, WIh oK b o A OBAIIITO RN T,

TaFNANT LK T DR ORI E TR 1 L FRKICIT o7, 4 H 18 A (AL
BL25 Af%) 1T, M5 L 150em FREE OB b AZ TR E L TRY, FEAZHNO
FRETREREFABT L CND 7 aF DA T T L2 DSbHHRK 50 BE 24 THEfE L T 3~4
WREf 2 O E A S A T~ 7o, BEFE 10 A% (4 A 28 R) Wit Eo 7 v a A BT Ly
AHBL, FREEADO T aF A HT L 8AE 100 & LCAEFRREZREB L,

RER 4 MBI Y OTREDBBFRBIRICRIETH

R R AT 1 | TR 2 H o 72 LR R v i HE A A & JUBR 5 BB AT A OO 2% HRBR 5y & R
PICHERICRE SELTDIZITHE Z TE LRV RET L2LE R H D L TRINDD, K
HiBZ GO RN KL D ERE AR O T EITHI D 72 DIERITITR M2 0%, LaL,
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FA=aF ) A RREBFNIEBBITIED @2 &b K ORI OFRE DT b 1
KNIZIZIET 2 O THIVTHAAI D (EENE b TcE 5, 22 C, HAHIY OWEN 7 ¥
AT T AT T L OB IR RIE TR E A BEE L T,

AR T AR ] LR ER A RN O 8 CIT o 72, (ERIHE, R PR,
i 27 44, B 3.56m, BHEENEAK 20em T, &KX 1EFoL Lz, 20064 5 H 24
HiZ, HIERIZ WSRO 2 &R O~ T % VW TH 4 0cm Ol TAREEIT< £ TR
< TEEZHI o 7o 2 VRHI Y X, Rl OO OB & @ Hlo 7ol 2 &0 K e Lz, 2
NN > -7, K 80g 12 7 T 7 T L K¥EEHI 40g AR U 7= B4 #l 2 il & T&A L
72, 7ok, LLFORBRBIFEF, WFho i 200 9 AR CTHERE L T 3~4 W% ICE S K
AT, B9 A% (6 H 2 B) IClEK LT aF hAa HT AL, KX
FHOZ7YaF 407 5 8% 100 & UCTAFRFEEZRH LR,

RER 5 BAAINEIESRDRICRIETTHE

WATH 2 BRI B RS, APREAE SN S WV E A Al — T L 2 T, Ei
WY THVEND S, WREEAZIART A Z L2k, WM 2B Cx 5 E, &fhAl
DN BEHERNICREE LT <A d B2, £2C, BAALBEREN 7 Y2+ D
A T T L O FEMHIN RN R IE TR RGE LT,

AR T AR R ARG N O B X CiT o 72, ftakihE, SRR (e, TRAR
EEA), TEA), M 32 4, BEf 3.6m, BEIEAK 20em T, %X 3 B &
L7z, 2011 4 3 A 2 Az, AKEFHEZAT Y 884 O THIERAT T2 & 412737 F T 70em @
g CHLEZ 252 22 HI Y, K 40g (22 7 7 7 7 KIEH 40g ZRFn U7 @A Al % Rl & < @A
L 7ot % Eip £ X (Fig. 8C), [AARIZ 3258 O HIBEATIT 30cm D 2 O % Hil > T#A Al %
WU L 7=t 2 Ei o X & L= (Fig. 8B), 7od, LITFORBEIMT, WFHLoOX Hio
A OWATII TR -T2,

TV At AT T LUK T DR OHE TR 1 & FRRICIT o7, 4 A 22 AL
B 51 H) IC&M D 150ecm FEEOHHY 5 A% BA THMAKE L, HRIZHNOE
BRE CRREAB L TWA 7 ad A 0T L3 05bs BK) 50 504 4 THARE L T 3~4 I
MR EE B AR~ #fE 21 A2 (5 A 13 A) ICdk o7 varhAa BT L%
ML, HERERIO 7Y a4 H T 55 % 100 & UTAEFRELZHE LT,

R 6 BMEROKBENABIBRZIRICKIETRE

KIZY 7T 7T KEAN IR LT BRI ERNIZ L VT L2 a, PIBRGIR VKT
THAREMEN DD, £ 2T, BAAMLHNGERICLDMEE TORMN T P aF A5
T bV IR R R RAF R A EE LTz,

Al R A i) LR MR B R N O ) M AT o 7o, RN, AnfE TR B RO T
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A1, Mt 32 F/E, B 3.6m, BIEEERAK) 20em T, £#X 3T oL Lz, 2011 4
3 A 20 11 KEZ, AEAHLEHI D 82 O TR o -IBER AT 2> B F 812233 T 70em &
W& CHLEZ 252221, Kk 40g 122 ) 7 7 7 L KIEAI 40g 2 R0 L 7= @A Al & il & T8 A
U7z, Wi 4 R ORI A 15 B (4 BREREIX), 12 FE#% ORI B 23 B (12 FEX), 48 BF
%O 4 B 11 K 8 KfHIX) 12U k9 AZHWTK T U v bV TEBAAIZBEVE L7z,
AR K TRV S 22 W HGE XX, 3 H 6 B (BBfi 4 H#) © 15mm OREREIZ LY &
MANTIFEFRTIME Lz, 7238, DL OB, Wi o X fit oo 2 b o 8ot 1317
DI T,

TVt AT T LUK T DR OHEE TR 1 L FRICIT o7, 4 A 22 B
P51 HA£) ICAM D 150cm FEEE DY b A% @A THMAKE L, FICHN O E
BETRENREFABT L TWD 7 aF A H T LD i 50 B4 % CHME L T 3~4
REfI 2 S A A i~ 7, #2FE 21 A% B A 13 H) G o7 vatha T Ly
EHBL, FREEAOT7VaF A4 BT L HE 100 & LCAEFRKREZRH L,

| e s e

Fig. 8. Insecticide application on the Japanese persimmon trees after removing

flayed barks to control Planococcus kraunhiae.

(A) Dinotefuran watersoluble (DW) with thiophanate-methyl paste on the main trunk,
(B) DW with water on the main trunk, (C) DW with water on the main trunk and boughs.

HRBLOER
BICHRE L7277 o aF DA T LT 5, A7 73— FAF =X MR
MU=y )7 7T IKEAIREAMIZ X HPERZE 4 Table 4 1 Z/R L7z Gl 1), HELLPL
RIZBIFT D72 F A 07 L0803, #E8 H#%E D 4 H 26 H £ T 50 SHAT# CTHER L 7=
DS, WX CIIEERE 3 A0 4 A 21 A7 P a A BT LU BNERED Lz,
FY, BENO 3 A IS EREZRFEZBAT D Z LI XD, Fdipkyp ik o it
2> THHARWNIZEAT L, KRR EARICEASFTNGEER L O 2 nE 57 at %
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AHT LKL, BEMHIENRBD b, BEAMHRO T o aF DA T L5+
BBBRIT, 2 E TEICIHAEANC L > TThN TE 720, Z ORI O EITH#E L,
REBATIHEDIRWIEA 2 BT 254, BRI N BASITCBe 7 o a Tt A T by
(ZEE L2200 0UE, BT O BEN U CREANZBEAL L TR THIBRDIR N BN S, Lz
N T, AN X 2 PRI 2 e+ 2 B, AT & OBEBRE] & 35 07210
RERTHVEND D, AEIBAFE Uz @is R iR OB AmiLlE, & dipkiss s ki &
HIREHAPICEIET B, Lavh, BASFNSEEN L7277 P aF A H T L30T Rk
EEINT S, LT, ZOFETEAMRITE T 2ERBRIENHFIND, £
7o, TRAHTAEER EO—MAWIET 2k (KU 7 0 7Y 2 ME) 23 2006 4 5 A2
TEN7=Z STy, BEEET 2 2EMI 3T 2 RIS IE R TR < RO b T b, g
WAL 2 B IS BT 5 2 E DB EUR O L 9 2RI O DR ELS, Z o
WVER 5 I SR EBL L o 7= o ol & LT HIf S,

Table 4 Effect of applied Dinotefuran on trunk on Planococcus kraunhiae.

Loosing day 3 days after 8 days after 42 days after
(18 Apr.) (21 Apr.) (26 Apr.) (30 May)
Applied 60.4+5.0 * 14.8+3.0 6.4+2.9* 3.0£2.7*
Control 43.3£2.5 51.2%5.1 48.5£5.2 20.6E2.4

Dinotefran water-soluble with thiophanate-methyl paste is applied to the main tree trunks of
Japnaese persimmon after removing flayed barks on 4 May 2005. Numbers are mean = SE of P
kraunhiae living on a branch of five repetition. * shows statistically different between applied and
control according to t-test (5%).

Table 5 Effect of applied Dinotefuran on trunk on Allotropa subclavata.

26 Apr. 17 May 30 May 20 Jun.
Applied 0 — 1.7 1.7ns 10.2+8.1 ns 12.1£1.6 ns
Control 12.9+7.8 15.2+15.2 4.81t4.8 12.813.9

Dinotefran water-soluble mixed with thiophanate-methyl paste is applied to the main tree trunks of
Japnaese persimmon after removing flayed barks on 4 May 2005. Date expressed dead rate of A. subclabata
(mean % =+ SE of three repetition). Ns show no significant difference by t-test (5%) after arcsin
transformation. — indicates out of test. Dinotefuran mixed with thiophanate-methyl past was applied at 4
March 2005.

BRBAANKBDO 7 Pt A HT 7 a N FRdIz RIET 8% Table 5 1R L7 R
B 2), 4 426 HOERERBRICBITS 7 VarhA 0T 7 a"FORRET, LK 0%,
MALPEX 12.9% CTh o7, ZTOH S, RBREOELTHFEIT 1.7~12.1% & K<, MUK &
BRETRD LN o7 (student t-test, P<0.05), ¥/ 7 7 T L KEFNL, @5 H9
é%ﬁfﬁ#:ﬁﬁ#nm7y:+W4W7Ay@ﬁﬁ&i%fmf%é7y:+w4ﬁ
Z 7 aA"FICH L CRMMEMEL KIFT M (Table 2), 47 7 %— F AF L= |
FNZIRIM LTy ) 77 7 o KEFI 2 i B Lc e, 79 a A4 0T L+
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DRI DGR Hiv7e 4 A 26 HORESIZEBW T O AFE 2 HEE L - FEICHERE L
27 VaFAATT 7 anNFORCRIIRLS, MBBMELT7 Va4 07 7 a"Fik
HOEFICEEEL RITI RN ED0URENT, Lo T, BB AmEII K E O P
LARETH 5,

BATHIDOIRTNVEM N T P aF A T 5y ORI RIET B Fig. 9 [IRL
(GR%R 3), Bl 10 B2 D 4 A 28 H OA{FIFE, MAFX T 60.0% Th > 7= DIZxf L,
KR 10.7%, ~—A MEFX 14.5% & WTNWOR BIEKL, 7V aF DA T T LIzt
T2 RSO BEMFNENRBO SN2, FAT 7 %— b AF A= NENT@RAZEE
D1 AELEEET D20, BAAAIZ LB U2 BRI 280 12 < < EEMED E Y,
KRTHITREBIFEAET S Z &idhnt, BRELIMAOND, BIE, ¥/ T 77 KEH
DAKIZ XD 2 HEMPIOBA N EFEFEINTE Y @HARNO D g CE L LTV D,
WATFLBLATIZAT O HLZH W OREN 7 P aF A T T 5 DRI RIE T
% Fig. 10 1R L7z GRER4), BERE9 B D 6 A 2 HOAFHREL, HEZAREHI £
TR TEICHI - 721RHI D KT 5.0% Toh o 7o DIxt U, i QML R D 7 % 3 < Hil -
ToEHI Y X TIL 65.5% & mno7o 2 &b, B EAR L CrIdBAmALER AT 2 ARE
S ETHELS TEIZHIAMNERN DD LB X bID, WO B 3855 CTIEB R T T4
2 E B OPHERBEER & LT, MEITRNCATRICBIE OMLEHI D MM Tbh 272w, Bk
XA XEFEEDIA E U S ARTWEIRNTH D EE 2 b0, BAAMISITEY T
BICHIADMEN D D,

BHFBREFEN 7 P 2T A BT LY ORRHRICKIETEES Fig. 11 ([2RL1E
(GRBR b), #RE 21 A% 5 A 13 A OAFHRERIL, EHORIIAI L 72IX TiX 25.5% T
BHoT=DIZR L, THETUB L2 Bl BRI T 10.6% LK1 ->72, Liehi->T, T
(2N 2 ERGH E TR AERE L 72  3BABRZN BRI R o 7o, & BIZ, EHOARINIRS 53
A, BHFIORIZR U TR &5 Z LD EARY 2175 BN H 0 (EEMEIC
MRES B o 72208, JUEREAL 2 B CTIRIF A Z L Ic K W (EEDE b B+ 2 & b b,
KWZY 777 T VIKERIERIT AT T A7 7 20— N AFX— R LAl &R
T AL AT AEEECRE O THEVLT VA, BEFIC X 25T THERZIFE O T A3
aENhD, 2T, BHNLENICLAMEETORMMN T P aF b1 H T LB
R R F TR REE L7 (Fig. 12, @Bk 6), H:fE 21 A% 5 A 13 H D47 R,
A 4 REFR A B AA A 2 et L7z 4 RER X Tl 18.9%, 12 FFf] X Tl 17.0%), 48 IR¢fH]
X CIE 12.5%, Bfi 4 AL ORMRE CEAMAIN & & F > 72 hKiE X Tl 10.6% & B Al T
ETORENEWIZEELS 2oTe, ZOZEMND, BAAIITELMRYVES EEELED
ZETHBRREM ESED LB LND, Lo T, BB AT O BRI TR0 A e
BL, PRl E LA TEINR2VAZRAUTERTL2ONPENEEILND,
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Fig. 9. Control effect of adulterant of
embrocation on Planococcus kraunhiae.
Dinotefran water-soluble mixed with

thiophanate-methyl paste or water is applied to the
main tree trunks of Japnaese persimmon after
removing flayed barks on 23th March 2006. Survival
rates are mean of P kraunhiae living on a branch of
five repetitions, different letters indicate significantly
different after arcsin transformed (Tukey-Kramer s
HSD test, £2<0.01).
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Fig. 11. Control effect of embrocation applied

area on Planococcus kraunhiae.

Dinotefran water-soluble mixed with water is
applied to only the main tree trunks or main
trunk and bough of Japnaese persimmon after
removing flayed barks on 2 March 2011. Survival
rates are mean of P kraunhiaeliving on a branch
of three repetition, different letters are
significantly different after arcsin transformed
(Tukey-Kramer' s HSD test, 2<0.05).

-29.

Survival rate (%)

100
*« Shallow stripped
b
2 75
3 .
o S
= 50
>
7
Z 25
Deep stripped
0 ]
0 9

Fig. 10. Control effect of bard stripped

level on Planococcus kraunhiae.

Dinotefran water-soluble mixed with water is applied
to the main tree trunk of Japnaese persimmon after
removing flayed barks deep or shallow on 24 May
2006. Survival rates are mean of P kraunhiae living
on a five branch, different letters indicate
significantly different after arcsin transformed
(Tukey-Kramer' s HSD test, 2<0.01).
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Fig. 12. Control effect of embrocation stay

period on Planococcus kraunhiae.

Dinotefran water-soluble mixed with water is applied
to the main tree trunks of Japnaese persimmon after
removing flayed barks on 2 March 2011. 4h or 12h or
48h were removed embrocation by water 4h, 12h, 48h
after applied, respectively. Untouched was removed
embrocation by the rain four days after applied.
Survival rates are mean of P kraunhiae living on a
branch of three repetition, different letters are
significantly different after arcsin transformed
(Tukey-Kramer' s HSD test, P<0.05).



HE2E MU xuErEER LR

IAE, HEEO=—ARLRE~OBLE, APE =2 2 N OHIRCAEPER O mEim{bI T © 578
N2 5 72 DIEANBA L OHIER KD b T D, ZRE2EBT 5 FBEO— D203
7xuEOMMATH D, FBFHAGTEE 2 S 2 7201201, &b ZIROE VRN &%
MHEZHAAT 52 ENEETH D, A TRITHT 2R OF AP ITFHELT, SREHEL,
MR DEEREND DN, ZR2FHERERBEMNEES 5, £7z, FRTICHLE SR
WFE TR OB AR O N NEETH 2 (EiE, 1984 ; H, 1979), LML, 7
TBES Ty T TIIMMEOR B OFEEN DL, HENEL LRI ENOLIAEMEIZEL
TW5, Z=vFr b7 v ICBIT 2R R 2 & FA B E S 2 704 5 7klE v
t A7 A Grapholita molesta (Busck) (Lepidoptera: Tortricidae) <V > 22k 7 &
v Nv X Adoxophyes orana fasciata Walsingham (Lepidoptera: Tortricidae), & -E/\E
7'V 5 Lyonetia clerkella (Linnaeus) (Lepidoptera: Lyonetiidae) %0 JfstE U CHfg vz X
nTwzd (HH, 1989 ; FIR - (I, 1983), F£7z, T YAV IAREEL L IAN
Carposina sasakii Matsumura (Lepidoptera: Carposinidae) T/IfE~7 =o€ % -
AAGHELIEIC L0, B iFHIBCR O HIBIZ P LT s (T, 1986 ; £k, 1992),
—F, 20 AaFAATTLIRIAN L CAAFTHAT T LV RED AT AT T LT
7 2o T OFEBLRZDOKRGDBH NI/ > Tnd Z EvE (Negishi et al.,
1980; Arai et al., 2003), 72 F I A T 7 LU HRERICHET = 1€V B3ME(ET 5 Al6E
MR E <, ZOMINT X R R EREAN OBFE BRSNS, £ 2T, PiBREATBR%
DEMELTT AT WA TT Ly ONT =0T OREREToT-, 7 =0T D
[FED DI, MO EZRET 20N NH 5, AFOLE, 100 Jif A 2 EH
Thd MRS (FHRD, 2009), EBEIZIE 180 i H Y &2 HED THL DN 2-4
TRV TF 5 AT AANFE LA NTFL— N THDH I EEHLNZL (Sugie et
al., 2008), ZhEIEM L 7zBikrEkir 4 B Lz,

B1E RETE
TYathAHT Ly O EREHN I R R AR TH VD, RS R AR o
BB A @, L L, LRI/ T B 72 0 B PEH DNF I CHERR T 2 D13 EE L U,
TR A2 0 33 &k a2l OB IR DNRIE LT L D720, ki S bsh o FsE R
Z 59 H 1R B AR OBRNEE CTH H 03, Z OREWIEIE MR 720 BHIC X
DHMERITS DICHEETH D, 22T, 7V FHAHTLALONT = o T o HlE A5
by Hh 38 AR R 11 VL O KE FE & BRGE L 72
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MEB L O E
TAEIL, R ERRIEN O BN B 2 F 3 L O A OSSR EL R I BV T, 2006
3024 HE, 200743 H 24 B GREHT BLXO4H 17TH @AM »67HKE
TIT->7~,

% 1 RS RF AR O T H

TVAFTHATT LVHERBOFEINRE LT, ALY at A BT LT = n
FBUERNG 224 TR T U AT AT AV T T L— b~ REREEIT
ZEFTHY) 100 ugx T L7 % A (HEE 10 mm, £ & 19 mm: West pharmaceutical service
#il 1F sleeve stopper 1888 gray) (& &~ b0 &2 V-, AAEHK (9emX20cm) %
B y— hTEVY, REICERMIREAA T LB EA ERhs  aEAT L —,
WAt~ LB AL TR 2WE L-MER EFRLMAG D7 znE L N T v
EAIFHT L, HiE 5 1.6m O R SR AN HIE 25 U CIRELIZ 22 % & 5 (e
L7z (Fig. 13), ol 1 2sA @IS, KiaA#iE 3~10 BEicfiLnbo &L, [H
W U7REBENICHEE SN TV a T A BT LM R 2 B8MEE F Tz, BY%7-0ik&
WaGM Uz, 4~5 H OFF R 2 BUAHEAURERL R AR & LT, REMB LOHAO
VR (7 A F AT — 2 FAEH) 2 IS AREREEZ VT 1 RS ks iugg e
el 2 5 Uz, 7eds, PEIRATHIMI L OWROREFE AL L OAMRAEREIZZAZN
8.1cc, 10.7°c, 225 Hec, 112 Hec &M 72 (B - ZREIF, 2008),

Fig. 13. A sex pheromone trap of Planococcus kraunhiae on a Japanese persimmon tree
(A) and caught male on sticky board (B, blue circle).
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B OHR

W1 ETHRE LSS AN REANT, 7Va3F A HT7 L Ol OHES & T,
2006 F134 135 3 8, 2007 135135 b B A& & L, & 5 KF ool Faak
ELTH 10 BRI LSO &AM U7z, [FIL L 72N RITSRRBAME FTligE L, N
YRRNIZEESI SNTe 7 o at A T Ly adilmsh i, Elndhm - pld, IR TR
B, N RS- 0FELI R EEI LT,

FERBLOELR

fE % Fig. 14 128 L7z, 2006 FOHEEH T T, 7ov®r N7 v ICBIT 57V
FHA T T DAL HFE NI 5 H 12 B Th o7, ThE RIS IR RIS
B2 X0 FRL 28— S AR 6 A 12 B Th o7z, —F, #Bl Ny RN
OEEHRIT 6 A 19 ANSiER SN, 6 A 28 HIkbLE -T2, v RNOEHngh X
1 S DB D 2 WS ENERTH D720, EEDOSMEShh AKX 6 H 28 H &
DERWEEZHND, B - R (2008) (2L 5 & 1Hsh RO EERLIT 13.3c, A%
IR IX 122 BETH Y, BIARO 6 A ThhIZ 2 BHRETHD, DEY, EEOS
feshh FAKTI6 A 14 BEH T, 7=0® 2 b7 v 712X 5 FHIE 6 A 12 BIZIEFISIT
WV, TAEME2S 5 HRIR CHDH Z EE2BETIIL, 7ovTr b7 v 2B KR
R A2 D2 RS b S B A P RNE ORI T m v EE 2 b s (Fig.14 a),

2006 SEDFAATCIL, 72T b T v ICBIT D7V aF DA T T LA
HEAERRREIT 5 A 22 A C, 2o L — S (ksh dog A rkdliz 6 A 19 B & Tl
Endtz, —F, FHOIANVEFNTIE6 H 19 AnS 7H 7 H & CHESRD R Sz,
DNV I o T2 T2 DREMN TR E Lighoiz, LER-T, Z7=oEFr b7 v Ik
PR ORISR E Lo 72 (Fig.14 b),

2007 FOFEEH T CIX, 7= N7 v BT D7V aF A 0T L B AT
RCORFERREWIX 5 H 1 H, 11 H, 28 HO 3ERBD b, RLFEENEZN-725 H 11
HZfAE LTPR LSS g EKIT 6 A 11 B Tho7z, #HBl N B
OEHRS I 6 A 7T BRI L, 6 H 28 HAVKW & 72 o7, 2006 4F L [AHEIZ N R
WOLERS RIE LIRS OB NS 2 BNERTH D Z L 2BET 5 &, EED S
SR FEAREEIT 6 A 14 AETHY, 7xuETLr N7 v I LA PRIEOKE ISV EE
z bbb (Fig.l4 c),

2007 FFOFBATNTIX, 720 ®r N7 v ANZBIT D7 Va4 0T 5B HATER
MFEAEIT4A27TAHE S A 16 HO 2RO BN, bLFEENEN-725H 16 H
ARAE L TPR LS S AT 6 A 14 B Th o7z, &5l RO
ilshdix e H 7 BbERES, 6 H 18 AN L 2r o7, Ny RNOFEHSh T 1
W OB NS 2 AN ERTHH Z L E2BETH L, EEOSMehBREAKYIT 6
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Number of P. kraunhiae caught by a band trap.
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a: Chikushino-city, 2006 b: Asakura-city, 2006 ¢: Chikushino-city, 2007 d: Asakura-city, 2007. Bar

A2REERSD, ZHE, 7=0Fr N7y 70O PRI EIY 12 HRW, —F, 7
cRES Ny AZBTDHE ) — D OBAMRBENR SRR TH D 4 A 27 B ARSI
TR &, LSRR AERFSIT6 A 2 B &0, 5N FOMERE L (Fig.14d),
2007 1T, EHH L@ ATICHBE L2 7=0F Ly I v I TEREREREIO 7 2 a
FTHhATTT LTSRS R S T, SR IS A 1A, 11 H, 28 HD 3
H D) B b RERNE o BEATORY, HIAT T4 H27HE 5 H 16 HD 2[4
D LFERBEZIIV VL OORNWF OB AR L & &, TRIRE N b @ oiz,
T7xrEY NT vy TIIBT AHERMNERE S H5E, E 2R E LTHW D RENT,
LSBT A EERL, BEET 2R ERD D,
TVAFHATTAYONT 20T b Ty FITBIT BT B R A
mE L, AOBEREEC L PR 28— HAS s iU AR X, R 5 2
AT 2HEDORAMBED DB, FAEND IR -T2 1 S AR 3 HAICB W TREWVEEE TF
Bre—H L7, ZOTPHREIZESWIEHPERIC XY, EERREEY Th 25 1 L)
R AR R DR RN M BT 5 Z LNt ES NG, kB, 7Va AT T LY
OREFERO7 x v FIIBEICHRENTEY, ZRTHHEHTHIZENTE S,

! / s A )l

Fig. 14. Accurate prediction of first generation hatch time by peak of overwintering
adult male on sex pheromone-trap.

chart shows number of Planococcus kraunhiae caught by a band-trap. Line chart shows number of
t male of P. kraunhiae caught by pheromone-trap per day. Black triangles show peak of

adul

overwintering male caught by pheromone-trap,

and white triangles show predicted first

generation hatch peak calculated by effective accumulative temperature with male peak of

pher

omone trap, developmental velocity and temperature average (AMEDAS normal value)
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F2H RAFHE
W7 xne s 2R LERERILIEL, ~A ~A H Lymantria dispar (Linnaeus) <>
KV >4 Cydia pomonella (L), 7> AL 7 AHEDERTERANIZESTWVDEN (1R
AR, 2007), 2FHA T T LVEORBEGITD 72 (Walton et al., 2006), < Z T,
W7 xaT o linEliofc7 at a7 LT HREREIRZ KT LT,

kR X OV
RefGHELA
AR T LT Z LN T PaFT DA BT L ONET7 ca® U ERS 224 7Ty 5 v
B AF AT ELANVTTFU—F (L7 —AN"—ASH) % 3mg FiRIET
b D% 10 T OEHE TR L TRAGHRELAI & LTz,

Fig. 15. Mating disruption lure.

Gray rubber septa contain synthetic
Planococcus kraunhiae sex pheromone.

Table 6  Condition of mating disruption test of Planococcus kraunhiae.

Test Orchard Year MD treated Area  Number of Number of Density research day **

no. term (a)  treated point insecticide (P/C)* O.W./ 1st/ 2nd/ 3rd generation
I A 2008 18 Apr.— 1 Jul. 5 167 0/3 24 Apr./ 20 Jun./ 26 Aug./ 24 Sep.
I B 2009 16 Apr. — Dec. 4 135 5/10 16 Apr./ 29 Jun./ 19 Aug./ 2 Oct.
m A 2010 15 Apr. — Dec. 4 135 2/6 15 Apr./ 30 Jun./ 25 Aug./ 13 Oct.
v C 2010 15 Apr. — Dec. 4 135 3/11 15 Apr./ 30 Jun./ 25 Aug./ 13 Oct.

*: Number show treated insecticide combat P kraunhiae from April to October in pheromone treated area (P) or
Control area (C). Fewer insecticides were used from April to July in pheromone treated area than control area.

**: 0. W. is overwintering generation. 3rd generation density of P kraunhiae and injured fruit rate were exained at
a time.
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2008 5 2010 Fi2, RIS X XN FE 1BV TRERILORRZ 4 1 R
BR1, 1, I, IV) {T-7= (Table 6), 1FHD ¥ 4~ball, 7= T ENK 1g/a &
25 XX ORI 1.6 m ONLEIZZEHEA (Fig. 15) #REL T7 = rnE UK
EL, EBYORIKAEITKE Lz, 2o, IBITRKIFIEITHIRAZITY, 7 =2 E XTIk
EWMZ B L CToat A 0T L8O D 2B MFOMHEZ 3~8 6 Lz, »
PO b 225 FEELAN T A HERL B AERTO 4 A PAICERE L, 8 1135 1
Bk ARTO 7 A 1 R, RBRI, M, IVIZHREIEXO 12 AKRKIZEILL -,

EFoF— Ty IR B HERRERE

I, RmEE=/L7 4V A TE-S - HAERK (10 cm X 20 cm) (ZHTE O F BT
AAT L —RBEI AR 2R E T CTER USR] E, 73 AT a7 xm
Ty (BRI E 72138 L7 L —N— R 0.1 mg # 3B W74
7% 5 CUF, #5101 HA2#HrsbEl-eT=%— 7 v 7 (Fig.13) ZHW/, 7=
BEVEROFREBIMEITKON T z v Kb GENZ DB OESH 1.5m OF
Blce=2— 17y 7%%BE Lz, fBRIIZ4H 48205 7H 1 HET, {BIO, I, IV
IXAAE FEELAIRRE B 225 10 A FAIE TR 10 B FIBE THEE R 2 25 L, 8% S 72 iEnk i
BWag~T, 7ok, FHIRITN 1 AT LS O &AM LTz,

EE Dt

RGBT & 2 R RILES R AT~ 57280, AR R OEINRE GABR 11X 6 A 5
H, ®BRIE 5 A 29 H) 127 =0 KEXEITRON FHIZFELTND 7V aT)
AT VMR N E KD 50 A BIZE L CRESN O A MR 2 G -, FESRIMESS 2 R L7,
g, RBRIE & OMVIE, AR i o0 25 MR < 43 A RS AS i (R C & 72 o 7
o, BT DRI,

7Vt HATT AVERE

7 xuECXEBIMBITRNDZNEN 5 B TlAR & Lo, AL B A
] (4 A FA)) (2K 100 8, 55 1 A hsg w6 A ), 5 2 g g
AERER (8 A A, BLOULHER (9 A TaINS 10 A TH) IZ&8H) 100 o %A hd %
A, T E T REYS 0 FAERB AR U,

INHER DOBEE

IVHER] (9 H TAIDNS 10 H FADIZ, 7 = B E X L OMEITX O FHEM ZHF1 100
REREIZONWTT VAT HA T T LAVOEETH LTI, KSIVEOHBEEZRS, #
FRFREFEH L,
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RRBIUOER

R RN O X 4~ba lZBWTCRERELORERZ 4 [0 GRBR T, 1T, 1, IV) {To7=,
WTHORBRIZBWT Y, BITRICHRE LEE=4— 7 v 7B W THERR RO h i
RNz s, RBREIFEFICEBRIZGENIZ 7 a4 07 53 OF AR FEAEL
TWeeEBEAbND, —J7, ZEHEILAREDNFRT, 7=2o® KIRELZE=F— T
Ty FIIHERRRITIZ E A EFE SN o722 D, 7 v X CIERGERELANC
X B ENPHLEENRD Sz (Fig. 16),

LA AR IE R H O FEDNIRFH L2 35 1) 2 R R D FEINSR1E, FRBR 1 CIXIEATIX 51.0%I2%F L
T7x2E X 1.4%, BRI TIHEITK 571%IC L T72a® X 56%E VWt 7
B EVRTHBEILDRN-T2Z B (Gtest P<0.001), A{EHELANC X 5 AR RHE
AR OH BTz (Table 7).,

FHBLORELO T Var A 0T LVHEEER Fig. 17 128 Uiz, A5 B ALFI R R
DOMAAH R EE L, WFhORBRICBNTH 7 2o X EEITK TRI% Th - 77,
Z D%, EITKTIEE i E THR ORI T a4 BT A OBEEITHMmL
7o —F, 7xaEVRTHE, HAMRBLTL T Ca T AT LAVOBEEIRIE G
L L, ST, MTEE e, R, VTIE R TETRE{T-o 7
TEAT IR THE R B LGRS’ RD bl (ttest, P<0.1, £721X0.5), Z D, 7
TR EVXTIET AT AT T LENED & % HH 2 EITIXIZ T 3~8 [EIH L
TWBZ s, RIEHEELEX, 7Yat A 07 5 02x L TEITOIEAERE L\l 5
BEMHDIRNRBO bz, ks, H— R RN AAE LA A s U 72 wliR 1
WZEWT, HHRUEL 720 XOT7PaF A HT L BEEMETTIKIZEAA TR
SHEBELTWD2S, Ziid, ZEFREILTH MR EmAZsicky, RIERUBED
BNz b= L HEER ST,

7 =B EIKICBIT AU O ERFEITX, WThoRBRICEWTHEITK IV AR
K<, RIEHRELIZ X 28 EMEZF2580 57 (student @ t #7E, P<0.05, Table 8),

4~ba OHM Y FEICB T, ZEHEAO T S aFh A HT DATKT 5 ENMMED
R, ZRMEEFESR, FERPGERZ LR L& LIRS X O EIR DR RO b, B
IMEEZZ BT A MG RS LD iX 2 A T A F Tl Walton et al., 2006 (2K
WT20IHThH D, ZIEHEITTF a VAFRRETEREINTWA M (A2 H, 2007),
MRS R DR BN HE ) 03 WG A T XBEAC R ME DS TR ONA A CREIN ™% D A B < 72 O MfERk B D1 TH)

FIH A A CTCELRTIASEETALENH D (A, 1993), Bl 1, =2+ Plutella
xylostella  (Linnaeus) (Lepidoptera: Plutellidae) TIXf{K 3ha FRENMETH D &5
ZHND (KD, 1989), LaL, WATH 5 ARl RIIT 2 7 BRI TBE)
REN D33 L <RV 72D, da &\ 9 HRBRAY/INATFE C & 2B HEELIC K 2 B EE I R A8 &
Nz B2 Tz, B E ORI PE-IIFTA #2872 5 /NERE OES T SN D Z &
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ght

Numberof P. kraunhiae male cau

NN, NEFE TS AL T H VI & o st AL CHRNBWIFF T &, EAIZE L TR
FORBEOREEMCTEEKL 2K LENENZDERALT 2 ETHERITH D, REH
FENEASHIIE, 7937 A TT L OWEEMZOND 9 2, AR % HH
BAREH O HI T & 5, ZHUTHEF O EECREEIR R OBLS D b RSN 2 LTl iF
DHBERIEFH LD, £, AERIZE > THIEEOE M, 7varhA
BT Ly ORFBFN G 2 BREMES R OBEN S HE R ch 5, FEEE, aF b1
HT LD N FETHYEMET D7 92T A 0T LNTEBNT, K10 FFTHS MM
BMANZK T DR ENR T Lz E W lmERH Y (JHE, 1990), WX T7yat A
HT 5y THHAMEZMEDR T 2R T 2WMENH L ERT, 2006), ZiLE TRIEHELN
DAFENET = v & &5 DM AT DM E D> 72720, AZAFHELANTE Mk
IZESTWARY, L, RFIZAR> TZOWEEBHEICANT 2 FERH-ICHESN
7= (Tabata, 2013), HifE, ERHALIZHIT THEIED STV 5,
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Fig. 16. Effect of mating disruption by synthetic pheromone on male attraction of sex

pheromone trap.
Roman figure shows test number.
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Number of P. kraunhi ae per branch or fruit

Table 7. Effect of synthetic pheromone on copulation of Planococcus kraunhiae in
Japanese persimmon orchard.

Egg-laying rate (%)

Treatment Test 1 Test 10
Pheromone-treated 1.4 (69)*** 5.6 (54)***
Control 51.0 (51) 57.1 (70)
Values in parentheses indicate the number of observed females. ***shows

significant difference according to the G-test 0.1% level between
pheromone-treated and control.
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Fig. 17. Effect of mating disruption by synthetic pheromone on population density of

Planococcus kraunhiae in a persimmon orchard.

Roman figure shows test number. *, ** shows significant difference according to the t-test 5
or 1 % levels respectively between pheromone treated and control.

Table 8. Effect of synthetic pheromone on the infestation rate of Planococcus kraunhiae
Infested fruit rate (%)

Treatment Test 1 Test 10 Test 1II Test IV
Pheromone treated 0.25 ** 1.39 * 0.88 ** 0.89 ***
Control 4.42 12.58 12.18 11.99

Infested fruit contain bruise by sucking or soot by honey dew. *, ** and *** show significant
difference according to the ttest 5, 1 and 0.1% levels respectively between
pheromone-treated and control.
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BIE KMOTEEZ =) D EM

el B o> 1 2 Fehs ClE 48 K& SRR 3 2 KOs ARBLBR AR (Fig. 6) 23% K&
LTCW5, ZOERRIEINDTOMBRERIZHARS & PEMEIS T2 & O TERL TV,
WEREZLSDRETTZaF DA T T Ly OHELHZITMAD N TETMEEL - T
W5, ZORESET DD, BB KEROFEBZ 8 5 H OB AT,

1 HANAR

TOAFTAANTLLONT =0 F L ERFET DB, 23T A TT LHOFERT
bHT7VaFe ST H IR anTFBIY, AXE AT DA HITLVIHETLHHTZ b
v o XF Anagyrus sawadai Ishii (Hymenoptera: Encyrtidae) #3553 2WE A2 KA L
Too HTORER, ZOWEIZ244- NI AFNL-20 7 Ba~AFE L RAFALTFL— | (v
7agR_yT 2 YVTFL—R LT, CLB) ThbZ & Ngh o 7= (Tabata et al., 2011),
ZZC, CLB THlsl S i=FwEKD, 7VaF A4 07 LA x T 5 HFAEIC DN THREL
Too 2B, YUXMNECanNFEIN AT AHATT L OHEF R Y ) a9
7 b ¥ 22 3F Anagyrus subalbipes Ishii (Hymenoptera: Encyrtidae) & ESELL T\ 57
DEBINF LA ETET, v/ = LOWHENE S H D (ks i1, 1965 ; il - A, 2008),

Mtk L Ok
PN ETIE
MNTATETE N S BR B I T 72 ATl o0 CLBO.16mg # &2 S¥7- a4t 74 4 10 %
HETHRLTIAE LEZLDEHWE,

iRl iR
TaAF AT T LNE, 1999 I BN D X E TERER, RBRGN OEERE TR
FyRELHE L THEX TRREE L EEREE VT,

RERITIE

BT E LCER (72 U 100%, 1K) & EfHF 72 R A Citrus sphaerocarpa
Tanaka, nom. nud. 332, 7V aF+hA 0T LY 3nsh £ 7213 EK 30 SHABFE L
TARALT v 7oAl Uz, fabd RURMERARBIBN O 7 % 6 1 (nAE 0T, i
# 30 4R, B OMERE 10m LU L) ZFRAR & L, &kE SH 1.2m ORIZ VR A N7
v 7 a4 CHEE L (Fig. 18), ikl 0 5 B 3 BHZIZ A A A kT v 7@ Sz i3
HEAZFHEDIFI 1A (Test 1) E£721% 10 A (Test 2) #&%iE L CCLBX & L, %Y 0 3%
HEALPRIC & U7z, 2 RRICA AR A BT v 7 & BT 2 & & 612 CLB XOFE5IH bR L 72,
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gk 1 EIORERE L, #FolFloFE, $7205 CLB X & S X DT 42 AR Z 72
MNE 3EFEREZFEMm L7 (Test 1: 201048 A 25 H, 9 A 8 H, 10 A 26 Hi%i&, Test 2 :
201049 H 22 A, 9430 H, 10/ 12 HX{&E), 7ok, AiRBROFELIFOREL S
72, WORBIT 1 EML EH T TEmLZ, BEIMXLIZIARANT v FIXTTAF v IR
# (HFE 8em, M & 6em, RIFFAAL CIT—ATEZELR N E L) IZANT 25,
HARBETH 1 2AMEE L, ML REFEOK &~ 2 — a7,

pgr

Fig. 18. Observation for impact estimation of CLLB on natural enemies parasitis

Thirty females of Planococcus kraunhiae were placed on a Kabosu fruit, and gray
septa are containing CLB.

RERBIUER

Test 1, Test2 &4, HERZNFNHIMOIARANT v F 2@ Lz, 2 HEORER
ETERZFHEL QWD 70 aF AT T LVEB0EIT 1 E Do 3 EFRL &,
R L7 aF AT T LT ARANT 7 1{HYS7-0 2325 385HT, 96505
33 BHA[HIN L7z,

Test 1 T, MUEHXNSEI LZ SHOWRANT v T EOT7Vat A4 BT LG
133 BHD 5 HLA AR THASINTZ L OIT )-8, CLB KB [EUL L7 7O AR A K
Ty T DT VaF A AT LR 105 O HH 19 B (18.1%) NEAEBIHICHES N
TWiz, CLBROZVaF A BT A NHIE L% AR 19 BHIT 2 TH U X hean
Frvvate S FH N anFThotz,

CLB &% 10 {2 L7z Test 2 1I2BWT, MAHX N SEULLZ 9 EO IR A T
T LT aF A TT AUE 175 O O BEIZHAIN-OE 11 8 (6.3%) 128 E
Fo7M, CLB KbEUL L OO DRANT v 7 o7 at A4 0T Ly et 149
FHD H B, BT AEIN TV DX 60 58 (40.3%) 123 Uiz, ML )5 Pk Ui %4
B 8EHICH U X N annFLtryratre A hEannFiigEiltninoyzis, CLB
KT L7z EK 508D 5 5 8EANY U X N a T, 48N T ater 4 bk
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EanRXFThHotr,

Test 1, Test 2 & HIT CLB KIZHA L7=7 aF A4 07 5T MO XIZ LR TK
WU XA EERERNE -2 (Fig. 19. GLMMs, P<0.005), & 512, 207 at A4 HT
LAy 7vafe S heanFed U NeanxFipYe L, mifElz X 5w A
W37z (Table 9), ZDO2FD D LHTEIXTZ VAT WA HT LV OHEEERTH DN, @
W, TV HANT AT DHEERXT AT AN T I uR"FRTaF AT
hE 2 RFZ AR Ty (Table 1), A EORBRTYL, X251 1ELIMEL TV
720 (Table 9), BEIXIN L AT HATT LV OFEKRL LRI, 7Va)
HATTT LTOREE LTEHRHINTWARWETHY (2 - L, 1965), &N
O RKHAAFIETHLRE SN TV (Table 1), 2D X 51T, BAARBRIZBWTIZBWWY
BT SN FAERPNARO T ETIERWEIZFHA L ZFAIT N E TRE I TR
VY,

AE ORBHERIL, CLB BAKD 7V aFhA KT hvOFEE7Vate A FH e
ANFIZEDHFEFREZR LS, &I, HUX MeEasFiox L CEAkoFETIER
WX 2T AEEFI SR L2 AR LTS, 2FY, CLBOFIHIZ LY, 7=
FTHATZ I aNRFRTPAFTNANT FEanFREOBERIIMZ, SHIZ2HDFH
W7 aF AT L UPBRICIEN T& 2 aREMEZ " L T\ 5, CLB %, JEy &
LC7VaFhAHT L OEMNET7 = g ' U HIDORASNIEZN, KREWNE ZITHE
TENEIRATH S, FoSNEHTE NEAaRFRTOaFhA BT AL DORBTIEA
w:kﬁ%,793+ﬁ4ﬁibvu%®3+ﬁ4ﬁ?AVﬁ®71D%V$KﬁihT
WD ATREMED B 5, F 72, M N BREFE ITINE S NG S I T 2128 Wl o hizix
ZOMEBFEDORPEMFOIFE L LONRH 5, HlziX, "F=lcREINZY v~ AFEITH
X =nF Y 7V X = Phytoseiulus persimilis (Acarina: Phytoseiidae) % %5 L
(Sabelis et al., 1984), > v A FE 3 b Spodoptera exigua (Hiibner) (Lepidoptera:
Noctuidae) IZBEHE I N by E v a VEITY TR B ONE % LK Cotesia
marginiventris (Cresson) (Hymenoptera: Braconidae) ##;5| L (Turlings et al, 1990),
/NI Xanthogaleruca luteola (Muller) (Coleoptera: Chrysomelidae) (ZFEJf X417z =
VA DIE TN Y DI A Oomyzus gallerucae (Fonscolombe) (Hymenoptera:
Eulophidae) #7557 % (Meiners and Hiker, 1997), Z ® X 2 IZHH N B3 212860
WEN CLB ThaAa[fEMELH S, CLB O RAKYOGFEEHLMNZTHZ L12LY, CLB
IOIZHREMNHEZ D L D2 D AREMER B 5,
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Parasitism {%)

Test 1 Test 2
40 L 40 +
30 - 30 r
20 - 20
10 - 10 r .
0 ! ’ 0 1 Il
CLB(n=7) Contrel (n = 8) CLB(n=9) Control {(n = 9)
Fig. 19. Parasitism rate with CLB or without CLB (control).
Parasitism rate = number of mealybugs parasitized / number of mealybugs collected X 100. Ten (test 1)
and 100 (test 2) rubber septa per tree were impregnated with 0.160 mg of CLB and used as attractants. A
significant difference was observed between the treatments in both tests (GLMMs: P<0.005)
Table 9. Effect of CLB on abundance of parasitic wasps.
Number of emerged wasps
Applied Test No. Anagyrus sawadai Leptomastix dactylopii Others
CLB 1 8 11 0
2 8 34 8
Control 1 0 0 0
2 0 0 8

10 (Test 1) or 100 (Test 2) rubber septa impregnated with 0.160 mg of CLB used as attractants or in
absence of CLB (Control). Number of emerged wasps was total of 3 repetiton. Test 1 were conducted
25-27 Aug., 8-10 Sep. and 26-28 Oct., and Test 2 were conducted 22-24 Sep., 30 Sep.-2 Oct. and 12-14 Oct.

Hofli BHRER
CLB ORI LY, 7V aF b #FH ke anFLh U s hEasso 2 loFEkc
FBTVATHANT L ORHAFDILETH 2 L0, S0 R TR Sz, Sl
AXEIZBNTYH, CLBZHET S Z L2k 2EOHFARNFES S, 7VatbhAH
T LY OBENME SN RN H S, £ 2T, BV FEIC CLB ##%EL, 7¥ =
FHAH T DK BB IR 2 AT,

Mk L O

Kiis 514l
BRI 2012 6 3EMFERM L, TNENER 555/ E2 Wiz, 37hb6, 20124
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XIS ATE R N R BR B E i pF e il oo, 2013 F X fE b TE KSR
CLBO.16mg Z# &R S¥/-d L7 2 LA 10 HE2E4&THRRELTI AL Lz 02 W,
ALETHZ L 6O CLB HEIFIZA 1+ A LHEE S/, 2013 FITDRE LV &
<Ffe SH 2 A TIRMIOKEN S 1 2HZRICHKRE Lz, 2014 £13, [FEEYL TR
Xt CLB4.86mg % F = —7IZEH A L7z b 0 &My, K% 3 AL Effr L
7= (Table 10, Fig. 20),

Fik

Ao, o, o XIHAICBWNTZENEI 2012 4, 2013 47, 2014 12, ke 131
% B T 2014 FFIZE M L7z, WL b@iRoh 3 g ch 2 Mation X E<T,
FHILX A X Cryptomeria japonica (Thunb. ex L.f) D. DonX°t / &% Chamaecyparis obtuse
Sieb. & Zucc. (Pinales: Cupressaceae) ([ZPHENTEY, L7 at A T LN
£ LTCWDIEFESTh o7, ML, 135 A T 11 A &4, 13385 B Tl
10 A ERHED oy Th o7, dBRIZSGO—ml 5 SHI KEGESIHl 2/ H7- 0 10 A,
BHEPIZAR Y 72 <RXE L C CLB X & U7z, 7235, (a5 A mfgl 45 206 130 nd
Thol-, RKGESIANL, 7oathA4 07 LR AR TH Y, Tl
DR 2T O F AN IAE Lind 5 7TH RANCEE U, IR THOB4E 1T HIZEI L7,
HEER 0 O i b BN 72 A —1ZHN D 3~4 B2 5 IRIX & U, CLB X & %HIX & [F URER %
1To7z, 72¥, 135 A 1X 2012 6 2014 4 % C 3 Ffliife L T2 17> 7223, CLB
X BT X OB E I EA N 2 T2,

HEBOREHE

SE NF7 w7 e UvnadiA T AHENEKR, CLBO.16mg 2 5 S ¥/ G087 4% A
1 2/ AAbEz CLB b7 v 72 E#) 1.bm @ SI2ikE Lz (Fig. 21), £ 28
TR A AL, FIU LR ERICEE S S U X R anFB Rl vatte
A N anF a2 Uz, HEIE CLB @R o RENHERE L L, 9487
ANIBMAFT LN D &ZH LT,

TOaAFHA T LVEBE

2014 F1E 3 8, ZNLSDOFEIT 4 B 2K X O &R & U, ol HExEE (T H BA),
WAARFAERY (8 A THINS 9 A FA) BXOUHEERT (9 A RIS ELU10 A TA) @
3, fdHi=v 100 Flz>NWT, REEOTVaF A BT L ¥BERT T,

T aF AN T AVICEE Lo REE
2014 £, CLB X OFHESLIS D 2 itk L OB IX O FHE Bz B4 % 2 B>\ T,
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TVAFTNATT LYBFELTONDREEFK 15 RP OB, REELEOTVaF DA
HI7LvBIOvI—2REL, YI72F v 7 v—1 (EE35cm, &S lem) [ZIAE
L7z, 25°c THRE L, K220 HBICPHE L7 RECEZRERNCEH R L7, B3R&E1X, TH9H
8 A 27 A E T 10 BEIKET 5 BT -7,

Fig. 20. CLB holder for field test.
At a grey septa used for test ® and o . B: a tube used for test ® and ® .

Fig. 21 CLB-trap

CLB-trap was made up of combination SE-trap, sticky board for white peach scale, and grey
septum containing 0.16mg CLB. This trap was hung in the test field 1.2m above the ground.
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Table 10  Condition of CLB test

Test Year Orchard  Treat CLB amount Holder Crown cover Distance from
No. day (mg/tree) area (m)  CLB to control (m)

O 2012 A 10 Jul. 16 septum 130 55

@ 2013 A 5 Jul. 16%2 septum 80 55

/5 Aug.
o) 2014 A 2 Jul. 48.6 tube 130 55
@ 2014 B 2 Jul. 48.6 tube 45 70
FERBLOELRE

SHEMO R 4 FH OB RN FEIZEBWT, KEGESIFI CLBIC LA 7Y athA 0T
LR T BB AT o7, WTHoORBRIZBWTYS CLB k7 v 7IIZIEEE, FF
WZTHMNL 8 AU X heanFngkans (Fig. 22, —FH, 7VatrhAH7
LY OKET, HBNRABRICEB W T CLB KW L7 YV at A T L bR Hn
MLz vare 0 hea s, 4 EOBHRBR CHEL/Z CLB b7 v 72k 1
HLFEREIN ol ZORKRIIAHTH SN, BFyL clizyatre s/ hhea
INF ORIV IR NATEEMED B 5

RBL 7V aF HA T T L OF— AR R AR B L7, o &ilBo 128
F5 CLB RO7 Va4 7 AVEEE, RBRBHBRII W TN O RRXIZ R THE
W@ o=y, WA ERITh 2 8 A TANCITX L [A% £ TR T L7z, #lio &
e 12B1T5 CLB KO7Vat A HT7 L EEX, BRI T RIX TRI% TH
STz, TR OFER T & b X C IR AT A RN B 23880 U 7228 CLB X Tl
L, BRI THEIZKL 227 (student @ t K&, P<0.05, Fig. 23),

Kt sl Al CLB OF%EN, 7V athA BT LU HET H2G%OREIC IETHEL
D70, Rifo BEL Vo I225WT, BB ZEO TH 9 ANG 8 H 27 HO 5 [HIZH
7oTalt 16 DO HEETHDI 7 VAT NA N T LAVEBIO~ I —2RE L, o T
1%, CLB X CEE L% 145 B D 25 BHOFAEMNPME L, 2055 TEHMAY T X |k
EanNFThotz, —FH, MBENGERE L 154 BHOZ LD A 15 SN L
N, PO REaNFIIIELEGEN R o7, WBReo LFEEKIC, CLB X CIIHRE LF
F M40 ENOLPUE L2 FHAEK 11D 5 6 4 BBV U X N anxFTho7a, xEXT
X 242 BHOTFEN O I L7z 34 BHOFAEKRIZH U X b a T 3G /e o 72(Table
11), £ Y, CLB ENHBELEZFENLOLYUZ v axxFnPkL, 7>, CLB
K CIHEMBRXINZEART T aF A HT LDVEENEAD Lz Z &5, CLB 2L S
POXNEaNFIZL DTt AT T Ly OEEMGIZ RN RSN,

—FHT, BELEFEICEDLZH U X b EaxFPEaiitbo 4.8%, ke 2.9%
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EENIEERLS BTN, TV aF AN T LR T HEENMRRE LU X e a
NFOPULE D - TFHNT 5 Z &1, LT 2 2OBLEIZ XV /el 72 2 AIGEME N &
5, —O2RIE, Z7VAFTHATTLAUNRYUX FEanNFOARDOTFETITRW D, K
kDT EICHE LB E A TIHEEMEN AR TH D, CLB D7 Pt A 7 M
NS 2 EEMHIDRZ LV IEL SFHT 272 0121%, AROFETIE RN T Y aFh
AT EDVNCETINTZGEEARAROTFETHDLIN AT NATT LVFEIFET S
NG EOY I X N anTFoORLFELHER LY, U X N a XFOEITEIH (RN
TIAFTAANT LV DOEFRIIKFETHELRE LY TL20ENH L, —HAE, P
BT U H P EannFOFERFRENREZBETERVWEATH D, FERKRELIII AT
DINFEZ Fm o 5 (Jervis and Kidd, 1986), U % k2 3F L[EJE D Anagyrus
mangicola (Bokonon-Ganta et. al., 1995) X°7 Y a+ A4 HF Feaxs (L, 2003)
DML F E DI 72 & 58 2 HeRE L7275 O ARBCGRIN & Bl &8 2 IR T d
%o F % v ¥ Manihot esculenta % NES % 71 A 777 23 Phenacoccus herreni Cox &
Williams OB A TH S5 s axF 0O 1 fl Epidinocarsis diversicornis @ X 5 2%
THREERNEFEORTCERN E L TEEE 2558035 % (Van Driesche et al., 1987),
L7z o T, AKEOLGAE G FERKEBIN 7 o aF 14 07 L5 OBEEMGNEE RIF
LCWORREMEDR D D78, 4%, ZORBEWNONITILEND L, 4k, o O
CLBRX»OOAHTZ7aFe s heans pPMeLeh, EHEZ®EL T 1EHO A&
TholeZ X, RBIMAZELT CLB F7 v FIZBIF 2N 2o/l Link, 7
vate S FH M annFIcxd 5 CLB ORBITHIRE Lo Tz,

U |||||11||u ed k. i T VARG TEPVRUON WSV USRS VORI Yoo
= 5 S W oW oD oW oM oo Qoa s H e T IR T MM WM WAL BEER
= DD 0 e e O = s S S 3 3 3 o ¥ 9 @
222333133693 9093 TTIIFELiF99900¢0
= oo~ L -~ oM w — o o — G5 W NS D

Number of A. sawadar caught in
CL B baited sticky board trap per day

N : . . . O B S S S S .
o oem oe= omp A MO M L O O QA e TS ST OW ¥ M We oz oap g R
S S3IZ2 ¥R LTLFEST B OB OB 5 5 5 5 3 33 3 9 9 9 9
SL22fE330999939F L4 fifferegoy
DLW QD s ) o2 — oW o

PREsegroerg-2ey TYTCRRRETRESR =&

Fig.22. Occurrence of Anagyrus sawadaiin Japanese persimmon orchard.

Number-in-a-circle shows the test number.
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Number of P. kraunhiae per fruit

e LB treated
| - # = Control
3 @ 3 @
*
2 2
1
-,
")
0 - : . |
start of test next generation picking season  start of test next generation picking season
4 4
3 3
@
2 2
1 - 1 -
0 -+ 0
start of test next generation picking season  start of test next generation

(picking season)

Fig. 23. Effect of CLB on Planococcus kraunhiae density in Japanese persimmon
orchards.

Number-in-a-circle shows the test number. * shows significant difference according to
the t-test 5 % level between CLB and control.

Table 11 Natural enemies species activated by CLB

Number of Number Number of emerged wasps
Test  Treatment fruits of hosts Anagyrus Leptomastix  Others
No. sawadai dactylopii
o) CLB 75 145 7 1 17
Control 75 154 0 0 15
® CLB 75 140 4 0 7
Control 75 242 0 0 34

Numbers of hosts are total amount of Planococcus kraunhiae caught 5 times from 9 Jul. to 27 Aug 2014.
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SR =

TYaAF AN T LUNE, BIEOEERO B XFFIFICB W TR bR E 72> TV D T
b2, ZHET, AREICKHT 2BBRIZEICHEABAIC L > TiThhvTEz, Lo, £R
BT Cd B R & ~F ORISR T 72 EICBATERAI 0 0 12 <, BEERE 23R S
DEOHM T, EHNC X DBBRICITRAN D D, —F57, HEBHER Y 5 TIIARE DI AL
RN EDG, I FRETTHEH S35 AR AT O TE R R A Z KIT L TV 5 alhe
PER R S 47z,

WHIZAERT H2ARED LE KL E LT, HAEKSHEEMAER bEAHRAINT, KbE
SHERSINTZT7 Y at A 077 a"FIxk3 2 B sEs o R BB oRE R4 iz, 18
R M IE SRR D 720 Fl 2 b & U7 KIS AR BRIR R 2 HENr LTz, Z OBFBRIA
RITEITOBRRRICHEANT T Va4 BT LA X B EMFIE G, A A
Bk L OREDNHIR S D, 2 ORBOEARIBEREASR TIE, RO D X385 CRIE L 7
LEMIZOREREEIG U THREN DA, ZERMTIAET 2 F Rz LB R %
TOVENRDD, K2, Rl AL FITREIZERRWEE LG5 2512 OBRIZLATSH
BN, AT T AHBEA DL, 7V aF AN T 7 oA FICRIFTEEEN KX
W B A L O R R ORI B I I Lo TRES A D (B - (L,
1978; (L&, 1983), TRKEMN DI WK AL E 2R 2 8§ 5 Z L ITREMIC
EEMICH ISR TH 57217 Tl <, RFUCHEEBEEZRIFIL T VaFT AT 60V
=V AEGIER T, KD, SIRKRHCPBRZ 1T DR TR R e piEE2 Z 21 2
e D, Tk, ARICKT DBIERO PRI LD REIEENY i,

F A NRT AN ALVORAETEEE LT, MAEEMRAL (LES, 1983), TETH
ik (U, 1979 ; (LH, 1980), FEEMY COMEEMALE (LHE - =i, 1980), t /
FERR O O EHHEGRIE (], 2000) 3 BHFE S, REIEA~OTRCKK R L O&E O F]lix
AREL 7o C& o, MR T, MABESTRIT~OFZRHE, FE 7T %o
72 hT y TIIRTAHEME, v X RICB T AR, v FEREO O EHEERE A
TATE D R MR BRI 2 FHIL TR Y, ZOTFRNHE > THROES 23 E+
DX, B A LDV R BT, T athA T AVHBROBEN G L EH
BTHD,

K R BRIR R Tk, AN K DRI T ALUBEO 7 ad A T b
ZRT D PBRIE S REOTEENC KA LTV b, KiEFIAT 28, &R oy E 2K
KA DZem, iROKSIONFL72% (KREf,2003), Lo T, ZOFERERDOH
FIXTAETICDDNZ TP aFT DA BT L OBREZIMEITE DI hho>TWD, F2
T, ZOMEBLT D0, ZOOEMERTRE LT,

— ORI, @REZRRAOBBEMRLETHD, FHTLIRA=aF /4 RRERADOY
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T 75U KERNT, A TR LS RO 7 ad A BT 7 a N FEEEL RITT R,
B T IS PE RN 2 B8 5 720 BB 2 T &, Klds ABBHER AR 12 HL
HANNDZ EWARETH B, BATAIONRE + I S 572 0121%, BNk %
HI D L BEDN & 2 208, fm ] ik C I E oo B 2 i+ 2 A TAFITH A ZHl > Tk Y,
BB 23 R LT WDIRITH 5

ZoRE, M7 zwwoFERM LS RS BRI O FRETH S, I OkpH
EBABRDN R O @ O S S B O3 A 23T D 72 fie b EE AR IRFIL R O —o>Th b5, Zh
FTITHMRICEDEREL TR, SMEhBITEE Imm LR EFEFINEL, £, 2
ORI L & RN S Rie 5 hawd e Uiz, L L, AEIBSE U PRlkIE,
TxuETy Ty AIBITLHERRORBE Y — 7 EEHKIRIZ XY, B O Tl
TE 5, 602, BBREH O 120 A RNIRE 2 THRICE 2720, 4570 Wi B % fefr
TE 5,

PE7 = v 2FH LEBBREN & LT, RERIEICOI AT, SEAHARIZ X 5
BibriZ, DN LT HRET L5 ERIRNMET T2, £72, BWRALSI2X 0 EER
B D EPIERE I 2 KT ATREE D o D, — 7, A BB U7 G HELANE, Bt
R FEARTD 4 A FAE TIIFHICHRE L T AR L THEIITHY, ZD
FITIHER) & TR T 5 72 i i O AT TIEP BRI N B W T AU b 2h R
NHIRFCE 5, BITE, BEIEBEICmT CRAMERBREN T TW\5,

7220, M7 = a3 A S HRGEIREEE, U7 e 2FIHL
7ePibrE S o PR X0 TE v, BIBREFE OHIROBLEN G b, ZEHEEZHEAT
D5 a0 3B R BRI ORI REEZ 5 &b Lk, b2, 7¥a)
HARTLOWETza® 24T L LCHHLTCWS EEZLNDL 7V a ) A
BT WEanXFX, 70aF A TT7 2O R ERBRICHEILIND Z ENTFHREINS
(BtH, 2014), AKFELADO LERBITHD 7V aFhAHT 7 a_"FR7 0 b LAVHE,
B N HH PORMEFICRIETET 2 0B L AlOEBIZoONTY, A%, Wil 50
N5,

PE7 = v 2 WG ELE & KiEE 514l CLB 12 X 2 %48 O RFRAYFI H 4/ 2
AbEAHZEICEY, BVOFEEEMI ZENARETH D, T7hbb, REHRILTEEY
= BE L EANRELL BIZHERF T 2 0803 505, IR 72 & O CHW A 56, 2=
R[EVHENEVEY = o E UM EMIZHEARLT S BmO B TR 7 = n ' nkbihT
PBRZDEDF SIS WIEENH D (FFE, 1993; B, 1996; &, 1992), LaL,
WS CIRIE GRS HEAR R D B 5 Z 3% <, RN L AFET D RREMEN & 5 72
CLB 2 HEMIEHTCE 5 ExbND, —J7, KEERHR O X 5 72 V4 H0C I3 Pz Kl
MAERTE DRENDIRWIGENRH 20, RN DRWN oD RZERELEITEA LT,
F, M7z EAVERERILTEE 7 zv®s b e L LTHIALTWS
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TERKBOIEE 2 HET 28505 55 (Teshiba et al., 2012), CLB X7 a4 %
T LUHREGy TlE Wz, ZERELIE E CLB 12 X 2 T Ao REMmAFI X0 © Al
BETHhDLEZXDLND, SbIT, 7VaFTHATT L0 AFTIATT LK LT
LENTHLAREN S &5, CLBIZRRITAAEL TW D AREMNH VD, ZI0H 52T
NITEVDIRICFIATE L LBADND, Shb, AT WA T T LI LD HEEKR
RNEEDOE ML, BFEOFEMC 7R’ 5 X 9 #FFEICE Y #7720,

E IS

ARG D TH W o 7o T IUN R PR . mARIER M EICE 2R T 5,

£/, miREERGHEBS SRS ERE B BEUTE LI ZEg 2 vz 2unz,
AR5 03 5 DAL I I JEA T DI FE THux DR & 1 )1 & T2 72Tz, SR EBREE L
MAFFEpT AT ei L, WS Ml LIS 7 v B L OKEGE I WE OMIE 21T 9
(24720, ZEREWNSEM AL, oot o7 2ot ZHAL RS I e
kO, BLE7 L —"—KRXEtcZ 7 Var A T T L RETEAE 7 2 nE s
FOBRSE, (EEUb TERASHIIIZERELS L ORKEGE S E 2T 2B BR L
B OFRA ONC R TR W 2720 s, BRI O KD L RS,

BRE L RBIEORED T 2 WG > e m AR — Rl L, JUNKRZFZOEE—EL, JuUNKRF
AW IRER BRI O BB E i L, T E N EREN e 2 — O EIE— B
L E B E AR A Bl o 2 — O BGIFEEE L3 X O RS & i e o R L, 8
HERER D FEMalZ o 7o > T T W2 W el g R fist o & — 38 TOVARKS it
= DRBHHY E AL, RIEA — I — Y ERAL, TUNRFEOAEERK, ROEGE
FFoTo7Vat WA BT LYBLIRTVar AT 7o "xFa2lELTFS > -EME
KT Sh, REBFSA, FIHZES A, ARDIES A, RARES A, ARERT S A,
TREFES A, HFHBEEIAZONLEBILBA L EF5,
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L

7Y at AT LY Planococcus kraunhiae 345U D 71 45 CRIBE & 72 > T
LEEERTH D, 1k, AMEOPIERIZEIZFEATAIZ L > TITTbh TWien, REEA~
& ORI B DR 72 EIFRENE LIS WIBATNIZAER LTV D Z &0, iR O&E 0y
SALS I ARFH AR LIc< W Y, ZORITIERARH 2, 22T, AT
B BR AT o B % & ik A 7,

1. 7937 0AHT7 LAVUBRICEERBZENT 5720, BRNDXEICET S EER
MUHZ ATz A, A% STELHAE b MAMRINT, FHIIRESRD LN -T-D1X
TEMO T a4 T 7 a"F Allotropa subclavata 307 a2+ A 7 b
21 NF Anagyrus fujikona, fEVEX ~/ N> 1§ Diadiplosis hirticornis T& > 7z,

2. HEREER A XRTIX 7 P aF A TT LY OFRENDIRNZ NG, IXETHEMS
NWAIERINKPUZ R EE RIFL, 7VaF AT TLDOV =V A E5[&ERI L
TWOHAREMEDR B 2. £ 2T, BRNORBHMHMAE TR b Z MR INFHERT U ath
AN T 7 aNFIGT D HMER O E LR ~T, ZTORE, EENRERET, L
72 IGR #l, BT #l, ZEHCTIXIZEAERO NN oTo, —F, AREL AR A R
FA=aF A RRA, A CANTIZIE 100%DORHEFRE R L, Sl LArA R
BLOTES ITY FRERZRS 2 A =2F 7 4 FRAZONTL 2 BFLL EEE RS
Frfe L7z, WY RNIANC K- TR X 2R 2 RITTHIRN Ry, T uoFt
RAKFANT 2 WELL EChH o727 == b FA L KMAITIE 5 AR Th -7z

3. ZVaAFNATT I aNF AR BN DI FI 2RI U 72 0 %55 h O BhER A
K, RGP RASREME LTz, ZORRTIE, o 7V aFT AT T L OPERITE
ZAAR & 55 1 RS BRI O 21T\, B2 RO 7 aF A BT AT D
FHRIPIERITIT DR, o FRPBRTHEM T 2HANI 7 aF A TT7 7w NFIZRIFTHE
WENTEAET /NS DEERS, Z LT, o Bl A LAEEBNIBET HER
X EZIE U CRABRZ BT 5, FRIC, A h A DB ERKT 25E1T0ERDO AR E
LABA RRNCEATRA=aF /A RRATYHERT 22 & &L, ZOKREGEHPLER A&
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Summary

Integrated management of Planococcus kraunhiae (Kuwana) (Homoptera:

Pseudococcidae) injuring Japanese persimmons

Planococcus kraunhiae is the most serious pest of Japanese persimmons. The pest has been
controlled only by insecticide, but chemical control is not successful because of hidden pest habitat
and too small size of hatching nymphs to find. Development of integrated management system of
the pest is very important for persimmon growers in Japan. [ studied natural enemies of the pest,
side effects of chemical control to the natural enemies, and monitoring methods of seasonal
hatching nymph by using artificial female sex pheromone of the pest to establish the integrated
management system of the pest.

1. The natural enemy complex of P. kraunhiae was investigated in Fukuoka. I found 8 parasitoid
species and 5 predator species, and that Allotropa subclavata, Anagyrus fujikona, Diadiplosis
hirticornis were among the most common.

2. Some pesticides used in Japanese persimmon orchards, such as Synthetic pyrethroid,
Neonicotinoids, Organophosphates are harmful to natural enemies and induce resurgence of P,
kraunhiae. In treated wall contact test, I[GRs and BT were not so harmful. According these
results, [ established natural enemies-friendly pest control system with non-harmful pesticides.
It was revealed that this control system was more effective than conventional pest control
systems and could reduce the number of pesticide splay and cost. The period of residual contact
toxicity of synthetic pyrethroids and neonicotinoids other than acetamiprid were more than 2
weeks. The period of residual contact toxicity of organophosphates was different depending on
the kind. The period was more than 2 weeks in prothiofos and fewer than 5 days in fenitrothion.

3. The integrated management system of P. kraumhiae with utilizing natural enemies was
established by using more mild pesticide to A/l subclavata. The system was as follows: ©
Chemical control was applied only for the over wintering and the first generations of P
kraunhiae, and after its second generation was controlled by natural enemies, instead of
insecticide, @ Use more mild insecticide for other pests as possible, ® Use neonicotinoids,
instead of synthetic pyrethroid, in the year when Plautia stali invaded from outside the
persimmon orchards and became serious pest. This control system can reduce time and cost of
persimmon farmers than the conventional control system with only insecticide.

4. Direct whole trees splay of insecticide was not good for natural enemies even in the case of

neonicotinoids. To improve application methods of such harmful insecticides, I tried direct
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application method of neonicotinoids on the trunks of Japanese persimmon. In this method,
dinotefuran water-soluble mixed with thiophanate-methyl paste or water was applied to tree of
Japanese persimmon at high concentrations before April. P. kraunhiae nymphs of over wintering
generation were controlled in April when they start to suck tree sap. This method has no effect
for All. subclavata. In addition, removing flayed barks perfectly to woody part before applied,
apply extensively not only trunk but also bough, avoid removing by the rain as possible.

5. It was developped that prediction approach of hatching time of P kraunhiae first generation that
is most sensitive by peak of male of P. kraunhiae on pheromone-trap, combined artificial female
sex pheromone of P. kraunhiae (major component: 2-isopropyliden-5-methyl-4-hexen-1-yl
butyrate) and sticky boad, and average temperature. This prediction approach is precision, so it
is expected to extend control effect of applied insecticide on P. kraunhiae.

6. I demonstrated that a synthetic disruptet the mating of P. kraunhiae. In Japanese persimmon
orchards (4~5a), the dispersion of high concentrations of the synthetic sex pheromone disturbed
male orientation, leading them towards the pheromone traps, and consequently reduced the
number of females that copulated. In the persimmon orchard, mating disruption based on the
synthetic pheromone successfully controlled the population density of P. kraunhiae in the next
generation at 4 experiments for 3 years.

7. 1 previously discovered that (2,4,4-trimethyl-2-cyclohexenyl)-methyl butyrate (cyclolavandulyl
butyrate, CLLB) is an attractant for the maealybug-parasitic wasp Anagyrus sawadai. This wasp is
not likely to parasitize P kraunhiae under natural conditions. In this study, I showed that this
‘non-natural’ enemy wasp can parasitize P. kraunhiae in the presence of CLB in field
experiments. Moreover, CLB attracted another minor parasitoid, Leptomastix dactylopii, which
also parasitized more P kraunhiae in the presence of CLB. In addition, CLB successfully
controlled the population density of P. kraunhiae in the next generation at 4 experiments for 3
years in Japanese persimmon orchards.

By generalizing these results, it was expected that injury by P kraunhiae and
insecticides applying time were reduced. Reducing insecticide applying time brings
some good results that avoidance lowering insecticide sensitively, relief environmental

load, satisfy consumer needs.
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