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71 % Diospyros kaki Thunb (Ericales Ebenaceae) X8 7 ¥ 7 FEDEHERHM T, HA
TIEE LS ORI SN TV D, @RIRIZENG 3200 F/EEMT, HAZITRAUIZD
AEEIIAAR—TH D, RANOERAEMIT S 13, §a™, AEKTREOHELII
BT, HYEZD, KFTORWRETHD, BAOELRBEFEEMEIT 547, AR
EERT, THEMNRA ETHD,

@R DR FI1TFIZ 4 HIZFIFL, 5 HIZRE - #5321, TOHRMBITNEKRT 5, IHE
Rl oD B ZIZREN RS AT AT, BAMFED 9 ALREBRAMLTED 12 A £ THi<, [
CHBERBICTH, 7 AL 3 HICBHEL, 6 HITINHET 2, SBHBEIEO 7 KU T,
FHEFETHNIT 3 HIZHEFL, 9 HIZITNELZKR 2 5, ZNbOMmBAICk~D L, BI¥x
O AT ENOINEE TOMEN 4 AND 12 AE TLEIEFICEY, 2FV, REBX
OZ DINFE BB Z RITTHEZNET 2R ERORGEMICHZ 5,

X EMETHHRITEA THDH, T/ XA a7 YU~ Scirtothrips dorsalis Hood
(Homoptera: Thripidae) (X EICREZICWHEZ2EL, IXI7 X T7HF I v~
Ponticulothrips diospyrosi Haga et Okajima (Homoptera: Thripidae) IZ/15(Z L 0 &4
RREWELGETET, WX ~F LT H Stathmopoda masinissa Meyrick
(Lepidoptera: Stathmopodidae) 17 I 4 & HIEE I, ShmAEAL, HhERCULFER BE
ODREEMEST D, 7X¥FL~HF T A A H FEuzophera batangensis Caradja
(Lepidoptera: Phycitinae) <°t X A4 LN & HIEEN D B A 3 A% /N Synanthedon
tenuis (Butler) (Lepidoptera: Sesiidae) &\ 7= E b IXZ DL RBZENICEAL, IE
RUTERFEOEILOME, BEUC KV ED T < D7 EBOEICEEEZELY &
9, TDOM, & A7 1A T H Scopelodes contracta Walker (Lepidoptera: Limacodidae)
b ~UTFATH Parasa lepida Cramer (Lepidoptera: Limacodidae) 72 XD A
HHEe, 7 AV vk Y Hyphantria cunea (Drury) (Lepidoptera: Arctiidae) <0/~ A
£ 3 MY Spodoptera litura (Fabricius) (Lepidoptera: Noctuidae) % Ol H # h o
hWHITEEZREEST L, FTx /) 3BV E NN~ FX Adoxophyes honmai Yasuda
(Lepidoptera: Tortricidae) <°F v /~~ % Homona magnanima Diakonoff (Lepidoptera:
Tortricidae) &\W\\o 7o/ <X AVEHOSNHRT, ELT TR RERHLRET S, £,
B ALV AT T LVEHELREEMET D,

IR D OFBRITH L CTAZRERRBE SN TR Y, BFREY I ZTEEs ATV D,
BIZAX, F ) ~F LT 4 A OV B BA AR B s KL OE— AR R 0384
K2 T35 2 N TE D (7D, 1968), Zia I T 5 L PiFkRiE# T 5 51k
IRRAERNT, BHRTIX6 H LAL 8 AT THTHD, ZORINIAF ) ~Z LT
WZBEROHDFEAEZBAMT D22 LI28Y, BEOFETHNIELD DBREHREZMZ D Z LM



T& %, Z<OHFFRITHT 2 20 L5 e FRITHBREEI A 2 FIETEREL T

o BIZIE, MR TIRED - HEPROFLI & 2Elk L THY, 1 ¥ —xy N TH
BIHZ N TED (@R, 2015), F7z, &% JASW RIFE Y ¥ —SOHEEERMILZ
WO DOFEBIZHT LBRBEZER L TWD, EEZFOLZ LB O DERITHE - THE R,
BREATO ZLICL, ZLALOFROEEZHLBEMZON TS, LirL, il
il L N TRIBEE ol H D, TO—DORRBAI A LIFHTH D,

Rt A L FIE 1973 AT E L TRERRZRAENE Y, URBEER S I2HF
234 L7 (I E, 1982), Mt A AU HAIE, FIZTF ¥ NRK T 4B A LY Plautia crossota
stali Scott (Homoptera: Pentatomidae), ¥ 7 4 4 A A Glaucias subpunctatus
(Walker) (Homoptera: Pentatomidae), 7 # %% A A Halyomorpha halys (Stal)
(Homoptera: Pentatomidae) ® 3 fEiT (BRI - MR, 1974), &M O TEATICHE S
WD RBI A DHADKT 80%NT ¥ NAT A NA LY ThHD (AL, 2001), AFE LI
OTELEMET, WRAROMMEY & L ThXeate 47 F 112 7, SiofEfy s LT 20 #
28 ARG SN TEY (UHE - 5, 1980), Fb TITFHCH FTHENMBE L 2o T
% (I H, 1982), ARIZ%H 2 BBRICIL, 1980 FARLIRE ARG HE A T2EG R E L A 1 A

RRFBFDEH SN TE R, AKFNE, R EF BRI L CTEMICER T2 F, L&E
PERI RN MELC & 2, FRMED @72 (H AW s, 2005), SIS HR & &R
KA 2 RM A A LHRITK U THBREIR D & <, IR Ebhigaiz, UL, f@liiliRmE
HEPIBRFTORNIC LD L, ZOZAHDBEATRNO D FETIET V3T hA T T LI FEAE
ETFDM L a7,

7 v a - h A H 7 A ¥ Planococcus kraunhiae (Kuwana) (Homoptera:
Pseudococcidae) DMERLHITARA 4mm FREE, U7 VR THRERIIAGKIKRDO 7 VWE T
BoiLTW\WD, B, WHZXRE, 3 WHRE2FE L CHERRATEADK R L d, —
07, HEVE 2 nh tho> O BRI, i A L Ok BIC R S (A, 1980), MERL RITA KA 2mm,
AHTRIGC 2 AORVABELFD, RAENLH L (Fig.1), AREIZHEDALIHEITD
T, PEINDOTZDIZIIRENMLETH S, IBTMERR RO G ZGFITIRIZET S, I8
BRmEIIZEOMK e VWE CTEDOND, AFIZHVXRLT NY, v, hrxy, A FY
77 ERBEHOEEREFERTHY (LT, 1963; {4, 1980; L2 - M, 2000), FFIZHE
ARKOTF TIHIEFERENHML TEBY RERMEE 2> TS (&, 2008; ﬁT,
2006) , AFRIZ & D 0 F OWEITFICREICHET 5, TIHEALA LT 5 K5 TVIER,
PR | BT 5 /RIS K 0 REXMmICT IR LS 2 U TREOMEMAME AL L <
KFEEs (Fig.2), 72, KK ORFETIE, 7Va T AT T L20MFEICLY=F
VUARRESHEML, BHEEABE S D AR RIS Tn D (BHED, 2012),

AREITF 3 AT AT D, A OE S DR ARINE, 56 1 #7236 U, 2 R
75 8 HEH, 5 3 LAY 10 AEH TH 5, FITH 3 AR ns) B 2 DR S T4 L,



BEIITEAMAL R L UTHHPREICBEI L TAEE - MET D, AEOERPRTFE
X, FEARZEREOES R ERT, 2006) FAERYICHT 2HABMACTH D, HIGHk
HNCR DI E TP aF AN T A OBENEINT 572, ZFETITHBEHIC S HRA
BikrosThon s, LavL, 5 2 L5 3 Tk~ el OBENRIET D 9 %,
REOEKICE > TERBBHT THDLRELAZ ORI 220, WHINBGELIZL <72
D2 EMBBIBRENEN ER Iz v, £, HABGBROBEIZIENT 27 NN L 5 &ET
TEICHEA A BATT 20D 50T (R, 2008), MoOFERHFRICESTEL S O3
RSB, RESCHITOANRKE W, D7D, PR O M EH LOBGERE:
MOBFENRD SN TS, @HETIE, T E TR 2 BRI OMEs L O
BIRZITH-o C& 7z, ZZTIEZEOHOFFEEZEYD L7,

AFwSLOH 1 ETIE, BHBENO L5 REREETN, kb2 < RS FAGKICRd
LA OEELZR SN LTz, E6IC, 73T DA H T 7 a R "FIZRIFTEREN D
UWNERACHEEE U 7 KOS AR BRIRSRIC K D R A MGE LT, $£72, BRI 5087
HBE LT, @RERRFE DX OB@SICBAT 5 HIEOREEREE LT, 5 2 BT,
AKFEOMET = 0 F 2 IEH LI AETERIEORBESRERELEONREZH L Lz, B
3ETIHINETAEOKEE L TR Sh CWiaho - HE®REZFHSTI2WEEZFIAL
T RBGEE S HIROFREM ZREt Lz, 2o offstix, —i, EoEERBRE X OEO S
FEALEE (X TNV T7 e EEEER N T v 712X 2 0% F R IPM OffENr), 1280
DA LD TH D,

Fig.1. An adult female (A) and a male (B) of Planococcus kraunhiae.

A B

Fig.2. Japanese persimmons injured by Planococcus kraunhiae.

(A) Skin burning by sucking. (B) Pollution by sooty mold.
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FBLIE 7VatrhAHT A OREE

TAFT AN T DK T HEERREE LT, BEERZDEDS SO I b Hh 36 A R 0> 35
BTN TOR TS, L L, EBEFMNEONTCRIE L ~Z ORI e EIRA O
WS WEFITh D2 L, EIHIHARLS, Shho MR RHIc< v &, SMeghho
KYA X8 Imm LT EMUNTH L7280, 1FHTHMRICK D ZORELZHERT D2 L0
LV, FOBEIZ L HEABBRONRITIIRA R H Y, FHHARD D F TRIFEA L THIELE
o TS, —J, AFMOLEREE L T3HOFAEKE 2MOMATNHREINTEY
(ﬁ@-ﬁk,w%;ﬁ¢'$%,wﬂ),;ﬂ5@i%fﬁﬁ%7vﬂfﬁ4ﬁ7AV%
BRICFIFHCX Al 5, Lovl, RIRICB T 27V a4 07 L O®EITL7
<, RKAHORABLETH L, £Z T, mEARNOIFEITENTTYaF A7 A
CORKMERE L, KBEHOMEIAZIT -7,

MR L OH ik

FEEINVR

RBEEOBRE\ T 7V aF A TT LVFRI AN K (T, &5l R) 2w, &
SN REH TV X =DfEICH o774 M7 v (M, 2000) kB L7
HLOT, K& 12cm, §§ 2.5cm ORAH 7 7 AT —ICROBR 2B EETER L=, #5]
Ny ROBAREAZNRIC L THIZEE ST TR ERME T 7 Vath A 0T LT HM2
AT D78, FHAEBRIZHEESNTEERCHER bRIFFICRETE 2, £I13% TEEISEAL
7Z3MHIxt L, 1M 5 ~68IC#FHEsI N REEEMT, ¥T7 v Uy 7 CHEE L (Fig.
3A),

TV aFEENR

FHOIN FOEXRORENC T P aF AT T L OIS 10 HAERE L7 v a8
AR NZ v (BT, 7YVatElAr R) 2H0WERE T2, 7Y a AN
Y REEZE, 7Vt AT T AURFESIN RTHEI WX O RIREESLG T T
LREIHABRET D LN TE D, FIFHELD SBHRATHRAER & L, £ 5HiIc7 Y=
FTHREN FEX TN )y T CRERE L, Z0LE, /N2 RICHR L ZII8E2 RFuo %
RIS nWEH, BhmasMilic & L7 (Fig 3B),

FEIZS
oIS R 2 FI T2 KD B AE 1 34 i) B R AR ZE AR & BB 35 N 00 B o 1| S 1A o o &% [
(ﬁ%%%ﬁﬁ) ki@%m@ﬁ%ﬁkﬁ ﬁf—. 2 Z))Fﬁ ($ /Fé* ﬂ:‘#ﬂﬂ‘) 0)) §+ 3 75)@?’6’??07‘:0



FEREF T CIE 1999 00 5 4 [ & 2005 4210, FAANTIS L OVEHNT CIX 1999 40 5 3 4R
fE5EhE L7-,

7Y a RN R DT KE D BRI AR OB N33 K O O EBIER
X 20T (W TR EET) OFF 3 23T 2005 FICE G LT,

FEH

FHINRIZ 4 An 10 AR 10 H Z &AL, 11 ADBRIEARHE 344 A1
B L7, 7Y a8 "y Rid 4 AICREL, £0% 10 AEZTIEH 10 B Z & TH Ly
%@kx@bkoEWLK%%AVF%&U7V:%@@AVRW@%ﬁ%mai%WE
WEET CHEZFRE LT, MBEONEPERINZHEIT Y — v (FT7AF v 78

£ 3.5ecm X & S 1lem) 2B L, 7“/‘3ﬂ‘73/1'ﬁ?AVODEH*/%iSJZU‘PE%dJﬂ%’—?—ZTEWB
SH-1%, BEFEE LR, FAEEREICOWTIE, WAaELBRWEFHII AN FBLORT Y
T F RN REEMARE B = VST LT 25CTIRE L, K9 2 2 ARRICE = L8N
TP LTV BB EREICHE L,

Flg 3. Band trap of P]anococcus 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 R kraunhiae which attract its natural enemies.

BRBIUEBR

Table 1 I[ZFE5I/N R, ZVa N RCRESNT 7V a T AT 7 LT OXKl
Fam LI ARIOPFEICL Y 8FEOF AL 5 MOMEMERBP RSN, 2D )b,
A SRR SHIIT Y a )l HA N T LVvOREE LTUIREHROLDTH -T2,

BEOLBREENZ N T=DIX7 Va3t A 07 7 a T Allotropa subclavata
(Muesebeck) (Hymenoptera: Platygasteridae) (Fig.4 A) To o7z, AMITAER 1mm,
BEOHFERTHY, BTV aF AT T LY 1~2 EGHRIZFEINT S (BT - /M,
1971; FL5, 2015), 25°C, 16L8D &ff T TOIIN LPYLE TOHMITK 40 BT, B



MR DEMMAENT 3 EIEHEE SN D (FLR, RFEK) ., EIIMOFMIL 8 AR,
PULY BIZEINEINNAA L TR Y, 1ldh 7= v ORIIEIIA 500 T, FEN 2TV
FZPHER 2 FUANICIZIERTOINZE TS (AP /MK, 1968), ZHET, AFEOBK
ZIZOWTOFLHEITIE) > 7228, AEIOFHAET 10 HIZeEEL 4 AICEI L2§F N R
MO~ I = BRABPUE LTZZ &G, R T V3T A HT Ly OGN TlA
LTWbEBZBLND,

FOIN R T aF RN RO 2O/ R N Ty TR 2 ARFOERERM R 2 7
HE, BERIIELR D OO EREERFIIIFRET6 AR TAaIE 8 4, 10 HD 3[FITH
7= (Fig. 5a,b), 7V aF WA HTTLAVBLIOYT Va4 07 7 a"F 1L, BEEREN
M 8 HRBAEL TWVDHEBEXLNDLN, ZORETHLRKOERLEoT, I HIT,
ZORHNTIFES N RIZBT D7V aF AT 5O 1~2 g iR & 13F— 8L
THY, MBOFAENFEBR L TWDZ LRI,

ICEREEZN S I T=DIX 7 Y aF A HT ¥ a"F Anagyrus fujikona Tachikawa
(Hymenopterai Encyrtidae) (Fig. 4B) TH -7z, AFIIAER 2mm OHEFEK T, filif
DY IR B A A, BERCRIIREATH D, ARITZR - L (1965) ICBWTH 7Y
AFHATT Dy DFEML LTT VAT A AT ¥ R anFofis Cildsh T
P, T T TR (1989) (XMt oT, AR EICT VaF A AT LD 3 Endh bRk

HUZFEIR$ % (JF L, 2003), 25°C, 16L8D Zf: FCTOIRN 5Pk FE TOWIMILA 20 H
T, PEEIRMEDTFANIL 20 HAREE, SPUERFORINEIEAT 2 I & D7y, EiCT7vathA
HZ7 LD 1 g MOz IR U7 SRNOINZ i &, RIS 60 12
% UFk, 2003),

Y ) 7'va kv asNF Anagyrus subnigricornis Ishii (Hymenoptera: Encyrtidae) (H4&
F Imm, RO IREHEA, MR RO IRaTh s, FEITRELE SN TWHDR (CFIE -
A, 2008), SRIOFHETT VAt HA T T LUATHT D FERHKR S LT,

7 Yat v AN anF Leptomastix dactylopii Howard (Hymenoptera:
Encyrtidae) (Fig. 4D) 1ZAEM 2mm, (KEITEEBETHL, ENRRICEID IV B A
2B A HZ LY Planococcus citri (Risso) (Hemiptera: Pseudococcidae) @ 3 finsh Hi3s
FORHBIZFHET D Z ERHLNIZ/R > TS (De Jong and van Alpen, 1989), 7 ¥ =
THATT LB NTH, TOFI—OKRE IN6 3WMHRBIORBICHFELTHD
bOEEZBNLD,

79 at AT b8 3T Acerophagus malinus (Gahan) (Hymenoptera:
Encyrtidae) 13K EH 1Imm, KIZEA® T, 7 Uat+ A 457 LY Pseudococcus
comstocki (Kuwana) (Homoptera: Pseudococcidae) DA /172 Kite L TH LN TWHMN
(K1, 1966), 722 F A H T KATx 2 FAEFO TR STz, AREIL7 =5
HAHT¥ RV a"Fofs CREIN TV (Zhe - L, 1965) , 2 Z TILFIS



(1989) IZHt o 7o, AFRILZ T 2T HA BT AL TIHIILAOETOMBICEIIL, Einth
HBELORBICIZHFET 2 2 LlESNTEY (KL, 1966), SEIOFHFHETY V=7
HATT LA L THEFHRET D2 LR R INT, REITRERENHELS, 7Ua)
A TTT DKL 210 5 OHFERES 2 K52 9 %, PEURNBH) 10 H THEEZSL LTI ED
LENSITATHATTAVOENRRMTHD & SNTHDHHR (L, 1966), 7=
FTHA T T L TORERIT DR o7z,

~R= kv aF Leptomastidea bifasciata Mayr) (Hymenoptera: Encyrtidae) 131K
) 1mm, ATAIZIE 2 ROBERSH D, KREOITHEREE SARTO & B0 ALAOLEFR T, K
\ZHED AR TEECTH B, Leptomastidae JEDFIIET T AN T LHIZEFET D
CEIg « ZxA, 2008), AFfED I/ =2 L. rubra Tachikawa (Japoshvili et al., 2016) | A
X RAatrhAHT LY Spilococcus flavidus (Kanda) (Homoptera: Pseudococcidae) ™
ML LTRSS TRY (Zf - i, 1965), SRIOFHETT VathA AT LI
XD A EDHIO THERE STz,

Ophelosia sp. (Hymenoptera: Pteromalidae) XA #AM 218 L C 1 SHERE SNLT= DI
Th b, Ophelosia J&DFHAEMEITH AR TITEXRBRETLFITE) -T2, EfCliary
AT LVEHOKREE LTHMHN TS (Berry, 1995; Ceballo and Walker, 1998),

HEE CROLESBEEINT-DIX 2O X~/ T, FTY Diadiplosis hirticornis
(Felt) (Diptera: Cecidomyiidae) (Fig. 4C) 23M& HFETdH o 7o, AFEO AL HULIAR EA) 2mm,
BN T AT A BT LY DINEHRET D, 25°C, 16L8D KM F TOINNLPLETD
HIFNZ 17 ARRET, HPITEEIT 2 Z LI LMNICR > T0D s (FLe - 12, 2009), &
B DB ER EIXAHTH 5,

Trisopsis sp. (Diptera: Cecidomyiidae) % D. hirticornis \Ztb~% & BEEIT D 720
Slc, ARIZFTHANT LVEOEN ALY v A VAT EKARBBROMAEHETH D
(Abe, 2003),

FA B <T e AT~ Seymnus rectus (Ohta) (Coleoptera: Coccinellidae) (Fig.
4E) 1%, N R 7 v PNTRICHRBPHE SN, TR T3 F AT T LD
I KOS A2 B2 7oL 2 A, BB ETHE Lz, AFILFETI N RTHEESR
T, Z7YVAaFHERANY RICB T 2 RERE R L o7, DI, BREBERIZ 2O
N7 v ko TR -7 (Fig. 5e, d). #5173 RTIE 6 A 30 HIZ 1 [BIEE I NIZD A
Tholeh, 7VaFEMAy NCEIEOEHTH L bOD 5 AFHNnG 9 A PaETIE
FEEFRE SN, ZhUE, FoINY FTERE SN D RltEIZN Y FNOFERITESL S
NDHM, 7V RCREIC-EROFEDFET D720, BHAOKIROFAE
IBPEINHRZKMLIZb DL EZ DD, DFED, AFFYSTAEAT U U, b
ANPB 9HETEIFL TWDLARMENRH D,

AV uav AHa Ty Sympherobius domesticus (Ephemeroptera: Hemerobiidae) (Fig.



4F) 3A =70 XA 75a W A TI U aF A 0T 2y ORBE LTS
Tz (ke - Wi, 1965) , AREIT T a8y R TEEI N, Fol v
RTET7TaFhA AT L OINNOETRESND 2 ENEh - T, BRE LIRS RIS
TYAFTHATT LVOINE LS R A G2 T2 E 2 A, KRETHEE L,

LY Ry aF kv Spiloconis sexguttata (Ephemeroptera: Coniopterygidae) 137551
Ny RTEHBEENT, 7Va TN FToORFES NI, AL G HARED )
A7 a UEBRE SN FHITFEF IR TH D (F4, 2007),

TV aF AN RTE, SERROTZOIET DN T Lz Bbond e vEO
PIRAHA SN, RBEEZHERTERD SO INGOREEZ T 5 Z LT TE o
Too BB Z VDT, BRE LR EZHEIPLEE 5720, HOMREEZEN
WETHD,

BB, 7VATHANTLAYORBE LTHRESNTVWDET AT EAT VU MY
Scymnus phosphorus (Coleoptera: Coccinellidae) B8 L Vv n AV 7 Hh F o v
Chrysopa albolineata (Ephemeroptera: Chrysopidae) 1%, A [EIDOFHA CTIImEE S en
27,

TaAFHAT T anNFIE 4 Hs 10 AETRESN, 7Va T A TT L DL
HRICFHFET D22 ERRBINT, FHCEBREINTZ6 AlZ7Va T AT T LV F—
A IR CTH D, T, 7V a A 0T LTHHREE TH DM, K
OB L XTI 720, Pk ERERELREHTHL, —F, MRFEOLITT VA
FTHATT LD EER L7V a A R T AL 9 AETRES N, »
FU, WBFEIZTZaTHAT T LVIPOEEDN LHT2 L, ZOMENZE#S 5 FTRE
WD 5, FRCEERN L) -7 D. hirticornis (37 227 A BT L OF 7Ktk
L CHIBRICFIHTE D AaletEnnd 5,

MEFEAREE DI —_FIZBWTIE, BIEHAR N 15 K OIEINIRE g B2 5252 &
P BN >TND (REFD, 1999), 72, Z<OAFRETHEAINLTNDHEMRE LA
0 A RAFBBFDR, BEOEFER~ ANES VST Liriomyza trifolii (Burgess) (Diptera:
Agromyzidae) O FHAMERBUIK L TEEELRIFT I LRREINTND UNEDS,
1998), =612, GRE LA A NREBFOERBAN 7V at A 0T Ly O
MERLS ZEMWEINTEY, EERBOBDICL b0 LRI TS (T,
2005), T&EKBIHAZTIEH T 5720120, A7 18 RKBUHEICKT U CHREEIEN KITT
BERAOLNTLIVNEND D,



Fig.4. Natural enemies of Planococcus kraunhiae.

(A) Allotropa subclavata, (B) Anagyrus fujikona, (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) Scymnus rectus caught by band-trap
contains eggs of P kraunhiaeand, (e) S. rectus caught by egg free band-trap
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Fofi TVaF AT T aRNFITH T HEA DFE
fEIAEN O D X EICIB T 5 KEFERAIC L v, 8O EAKL 5 BOMAEENFHELT

WHZERHBLNERY, IO TERBIAN T VAT L5 OFEEMENZFIH T
& D ATREMEDSRIR S 7o, e RBABRICAE A 3 2 KA O I IT RIS B E KT T b
ORHESINTEY UNES, 1998 ; Z4x R 5, 1993 ; 7 H - 12, 1997), @Mk
RKBEEEFA L TV DR OB - EEFTITARRERE 2> TS, LaL,
TAaAF AT T LY DORETIE, FHOEEIONTOREITE N, 22T, KOV
X999 B 2 B2 IEAIA 125 KU RIZTRHELH LT 5720, KEHHRAIC
BUABRELNR O E DT 7V at AT 7 a N FITkhd 585FIER O 2 A2~

MRS X OHE
fEE B
TVat AT 7 axFiE, 1999 FICkE IR ERERGREBEN (LT, H1N) B X
OHIART O H FETHREL, ERENICBNTIRTFT v RECTHIESE - 73T 0A4 4
TLAVOHHRERFEL L, AFIVEELE LT 2 CHARARSMN T CTRERET LI-AE
A L7, £72, 2003 FLUREIT 2002 4F 4 HITHIRHT O 7 [ CHRAE L, FERICARET
L7l st L7,

PERRIEH & R E
HEEEAN 3 L O EE I Table 2 2R L7=,

RN OEEN R

TIaAF AT T aNF LRI D AN OE R R AR D 7o, BEmE RS
UNED, 1998) ICHE U TR AT o7, BEERIEANT D 88D B 2 BEIR DO s B AR
T &2 AN & o Al 16 FREERS K O E K] 3 Ml A ®=E Lz (Table 2), %
%ﬁ%%ﬁ%ﬁl%ﬁ?éWCET%%%E@LﬂO@KT+AZm#Lt%,T?FV
T 10 fFICA IR L CHEER & L7e, SRS (B 2.8cm X /& & 20cm) (238K 0.1ml Z i
LiAdr, BEZ S 7o, xPRRICITIAEE OFRERE 2 FHW e, fHE U CRIBRE NSO EEH 12/)
BONFIVEERLT 15~20 O 7 VathA A7 7 anFlhzitAaL, oz
RTT7 4NV ANTH U, 256°CHR BRI CHRERF L, 24 FFfAZ DAL LA L TRHTEL
BH L7,

%ﬁw%%ﬁﬁ%%

B OB CH T RN E D> T HANZ W, BTG LT-EE0 7 arbA T
I v XTI KT DB ORI 2T D720, ALBRIERHRYE (UNES, 1998) (ZHE
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U CHRBRZ1T 272, 2000 435 X OY 2003 471235 N O 38 Higkss 7 3 112 92 FH iR B C 3 4 1k
i L, $H WBIRE CHAIAATE L723EL L LT 2em X 4em OIEF ZER LTz, EHICH &
DNFIVEBGAL, 7VaF A HT 7 a Tl & HIcaRBe (ER 2.8cm X & S
20cm) (ZAH, BIOHZ /ST 7 0 VAT U, 1EFSKEEL, AF 308U LD~
athATT 7 anNFEMRA LT, 25°CHIRH R CHERF L, 48 RFfEIfZICSE T idix
X, Abbott OFFIER (1925) 2 HAFIEFLTREZFH LT,

R

FHIEHN N7 P aF A BT 7 aRFIZE 2 558 % Table 2 (2~ Lz, HHOE B
IR R BEHBEAIEIC X D 24 BRI DT P a A T T 7 u RFORERE, £T
DERE LA A RRZLRA, T7hbby T 7047 = kfH (fEi4: MR, ¥ a—7h
—AKFFD, 72V Y kRE (FT7—F > hAKFIAD, Vv A R U KRR (BT T 4
AUOKFAD BEOHEKY R BAL bbb T a T AR AKRAl (F k27 42 KkFn
), AFEFAAKFF (AAT TP A RARAD), 7 == baFFrkfmal (FAAF4
VKRR, T 7 =— KRRl (FA L T KD T 100% ThoT, iz, 1A=
aF )4 RRFERAITE, 4342707 Y RARMA (A7 K~A Y —KfH) 743
7V RKEEA] (R AT U KEAD 13 100%, =7 > BT KRR (AR R H— RAR
) T 95.7%E VTR EREWVELERTH -T2, ¥/ T 77 VKGR (RAZ =70/ T v
N UERIAREEAD, 7 A N 2OKEA] (A7 27 2 7 BERDKEERD 1%, APREEREREIC
XD 24WM% DTV aF A HT I anNFHERERER N, T 7T VIKERIE 70.9%
EEL, FT A RFFLKEAITIE 48.9% & @M T2M, FA=aF ) A FREAH
OFRTIE o T=, —F, IGRHNT T 7 u 7 = kf#l (F7 7 a— RAKRM#A) € 17.1%
LIRS, zan g Xa kil (A7 42 7a> SC7a7 7h) Tl 0% T2 T )
o7z, BT & (Fa—VUHA RARA) TH 3.5%E K- 70, FZEAITIE, ~ BT K
Fl (AT BTKRFIAD B 48.6% & CREVMETH 72, I 7 a7 X =L KFHF (Z
—KFAD TIE 11.4% &<, Z LY F T AAFAKF (A hube—RI74 707 7))
TIX 0% TR S T,

WAL L2 3RBIN 7 P ar A BT 7 a _"FOAEFRBICKETEEIC O 0T, &
PREEREMRIEIC K DM ESE TN 25%LL FIZ 78 o 7o R 2 B BRI & L C Table 2
R LTz B E L AL RRFBAIDOL T 747 = ke T 7 U F b U kT,
FA=aF A4 RREBRFNOA I L7 a7 ) KKRAF, ¥/ T77TKER, FTARE
Y LKBEANTN T BB 17 AU EEER e LTz, R4 =aF /1 FRf&R
HOTE'H I 7 RAKEFIZALEE 4 A%OMELTRIT 58.3% Th o727, 10 HEIX
10.8% MK F L7z, AV R MAI D7 v F AR ZKFANE, 10 BHHEOHMIEL T RIT
B%EmMnoTeh, 17T HETIE 81%E TIK T L7z, AFHXFALKRMANL, AP 4 A%
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D EFLLTRIL 704% & @mh-o7228, 10 HZIZIL 226%F TR F L7z, 7==buF 4
IKFNFIOMIEFE T RIE, AP 5 H#ITIE 23.4% &Ko 7=,

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 %2000 100 T
Neonicotinoids Imidacloprid X 1,000 100 >18
Acetamiprid X 2,000 100 <10
Nitenpyram X 2,000 95.7 -
Dinotefuran X 2,000 70.9 > 17
______________________________________ Thiamethoxam _ _ x2000 489 >17
Organophosphates Prothiofos X 800 100 <17
Methidathion X 1,500 100 <10
Fenitrothion X 1,000 100 < b5
______________________________________ Acephate xX1500 100 T
Insect growth regulator ~ Buprofezin X1,000 7.1 —
e Chlorfluazuron X4,000 ! O T
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%.
— 1is uninvestigated.
I

7oA AT T T anNFIKT HRENTEAE RN o7 IGR HliZ, RO
BZ o ERRERELT 5 Z LICX VAT SELIRBAITH D, EIZTF a v BFROPRIEAIT
Y, 7arTINTAaKMENEI X7 XTI Il L BERH D, AL 7Yat
NATZ 7 aNFIZHT HRENIEALELLNR)>T2 BT Flix, M Bacillus
thuringiensis Berliner (Bacillales Bacillaceae) 23 {RINIZAERT 5 338 &2 H 2l 5y
LRMAIT, RENBRIZOBRFNTH DD RKBUZKTT HEIT D720, LIz > T,
TVAFTNATT LD TP aF AT T 7 a"FEEMTL70120%, A E
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BT L CIL IGR AR BT A CTRIBRZAT 5 BN DD, LN, U FFEFTY CTITRME
T A LVFAD E S IZ IGR # BT A TIEPIBRCERWERGIAET L7720, 7VaF A7
7 7 OaNFITEREDN H > THOMAROER 2EMEE D 220 HERH D, O
RO EZBE L CT7Vat AT 7 anxFIC RIEFTELE L F/NRICT S L HI1cK
HlaRETDLMLEND D,

Y U RBBFNL, 7V a AN T 7 a"FR RISk U CEBER 22 5% RIS E D
olz, —77, BEREHMIIT 0 FARAKMFTIL 17T FRETH 722, 7==tuF
F x5 HREE Lo Tz, ~ANET VRO KUY Diglyphus isaea (Walker)
(Hymenoptera: Eulophidae) # X 8 Dacnusa sibirica Telenga (Hymenoptera:
Braconidae) C#,, AU >Rk hAlO DDVP ABRE % O & ik U 72k oS8 -1 X
100% TdH > 7223, ALEE 1 HME ORER TITK 0% FiZe T L OWERH Y UNED,
1998), A Y REMAIOHPITITFAKREICH L CEEELZ LITTHM M ENE 0L H
LHEZZBIND, MEEAREFIZIT D KEUHAETIE, (B 707 G2 8 O SRA 23— EEHK
MEND EZOBORBOEEPRETHL7-DFD LD RIEANIMATE 20, TE
Kz RIS 2 56 13800 A O BN E 22 VUEES ) b MR A L7 KEUZ K HTEE)
PHIRFTE LD (RIS, 1999; FEIRD, 1996), AEY R AL L RO NV F Ay
HHEOT a v HER, HATTLAVESH A LVEEDO N A LY BE R EIRFFHOE R
IR T DR BREPBO LN TNWDHE®D, 7= baF Aol 5 ICEZEZ KT HM
MELNFERNE, HAERBATENT 2 ECEBELRER L2 VGD,

IR Llex A =aF /) A FREBANT, BRI T 3T hA 07 7 v 3F I L TR
PR 72 R gD @ <, ERE A KETTHIM G 17 AL EE R o7, LinL, 7TEZ
7Y RAKREANTAEL 10 BERO 7 Y aF A H T 7 a /" FOMIEFLETHRIK 10% &K<,
XA =aF ) A4 RREBRAFNORTIX T aF AT 7 a"Fixt U CEREE KT H
SRR, L7ei > T, HAEREEBRICIEN T 58, A =aF /A FRZELH
DOEADBERGEIIARFNOFANEE L, I, 7Vat AT L0E, A
RILRANR T — /N A — FRFBANL R TR A =3 F /) A FRBBAN T D FEHNES M
D GRE, 2008), 7o, TRTFARAKFANIRLT ¥ T =— FKFIA, AF LT ALK
AN T P aF AT L OEHIOEIT & & BICHEFEZMEMET T 208, 78417
U RIKIEAITIX 2 LA IR E W2 EAME SN TR Y GRT, 2006), HfiREHI3
7 at AT T AT DML R AR HENTGE THIRIR DR T 5 Al EE
MW d %,

BRE LA w A RREDANIREBIC RETREN R, fX, b~ FTHHID
BV IRV EAIAFIH L THEMRE VA A FRBRBANIR ERBZ 5252 &
M BT 72 > TWD (LA - A, 2001), £7o, Mgkt b~ FTIXERE LA A
NR&EBFIOEATIZ L0 FAERICLDHFERNHDOL, ~ANEZ I ANAZOY P —Tx
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ANREZ o7z ORELH D (FRD, 1993), X H '/ ¥ = Panonychus citri McGregor
(Acari: Tetranychidae) & EEH Y4 = Aculus fockeui (Nalepa et Trouessart) (Acari:
Eriophyidae) Tid, Akt L Ar A RREBAFDEMEIZ L THEEDMEN—F, T bo0
Kz UCIT i 072 0 REIENZ 72 0 KD &5 Z FRLIE T 2 7 O i8R K I8 AEH3 5|
TEZEND (51 - 1A, 1989; Kondo and Hiramatsu, 1999), &L A1 A N%#%
BHANIR A =aF ) A4 RRBBAAEY CRERANHRD T aF A TT LD
BB MRS, 7V at AT T 7 a"F T 5 EEE TR, IXICBIT 55
KBOFA TIEES DS ORBMOFHRADHIFFTE D & i1TV R, BEEELKITTHHOR
WEEKIOBE R BARIX 7 Va A T 7LDV —T = o A %5 23 reMEN <
(T, 2005), HIjEET D 0ERD D, GRE LA A FRERHZHEEIENT 25m
LT, R A LK T DBBRD S D, ZARORIHITER AN E A AR T 5 R
R A LUFEICRE L, FAN DR EM S 729 10 BB CTEAMT 20 ERH 503, i
IV T7ar AT T L D)=V 2 R B EEITREERD D, LT, R
Bt A LDUFHOBREA & L TUIARE L AR A RRFEBANCEZ T, 7VaF A 07
LUNZKT DIANEZ ENF A A =aF ) A RREBRFOMBEHNEE LU,

HEATIE, 7VaF AT 7 v FOMELTRE~ BT AKRHFITROR0mVME
W oTe, BRBAINFERIZRIET BN ANES U ASATOREEHEE. D. isaca 3 X
O D. Sibirica THEINLTND (ZxRD, 1993; /NEDL, 1998), ZHICL DL, F¥
72 CHENERTEE 2 FRA RIS L TRoR@m W IR TR b2 s, £ OO EH Tl
KBUZKI LTI E A CEEEITEO LN TV, —HORREF TITREUC 3 L CTEEE
T RIET AR D 203, B BANCHAD &2 OREIR, BEAD KECRICKE T
B3l EZEx b5,

ARBROFERNG, 7V aFHATTLIVPRICT aFT A TT 7 a"FLIERT5
722, IGRAIB IO BT Alx k& L, THHOFEFTHHRTERNWERIZH LT
Z7 2= b F A KFIRLT X I 7Y NKERIE 7V aF A 77 7 FItxt LT
R 2 AT I WIS LRV EEH TR IS T 2 ONEE LV, 5 3 HITlE, ARBROME
RIZHES WD FOREIENRPIBRERZHEEL, 7V a T DA T T 22 G@heh X ER
(2T D BIBRN RN DU THUM T [ TT o 72 RRERBR OFE R A WA T 5,
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%3 H  KEBUEARBLERER L £ D%R

WX THROGMEERD 73T aA 0T LK T BRI a T A T 7 anT
HIIUDETHLERBIELIERT 2720, BRNOREHERE CRELD KL E o127
CaFHA AT I aNFICRIETEEEN DI WFIE FR L U K0S ARG BRIA R 21
FLTI-,

B X CRIBE L 2 2 F R, 7VaFTDATTALDIEDITHF ) ~F LYy
T, NeXAVHE, BRI ALVERD D, Fio, EFEIEIANAELI RUEEFLDE L
ZERINCITAET D~ A F—ERLBIML TV 5, KdE ARG R 2 T 5B b,
INHOERIZKH L THSERE LRITE R bR, 22T, AXERZTRMNENA &
SEAEBEIC L > CTHMEL, REICHT DU A7 2 ER LBBRARZB% L (Fig. 6),
ZOERFKRTIE, O7YaFhAHT7 LT 2H8AIBRIZ 4 HE 6 HOARITWY, 7T HLL
Bl Toe v, ARG RNEB ARG T2 4 H &, £ AERY O 6 AI13E
ERRNICH D, ZORINC T Y a A T AT DEFBFREZITY, MEEIC
BEZIRT 5, 73T AT T LY OBEEPEWGEL, SRBAERNRIICOE
0, BATEAI ORI 2 2 D RN H D, £ 2T, 1EHOEAAOR 10 A4 B%
ZEIBABREAT 5, OB, —E IR RIZEOE W IGR A%, 2 B HI% 2 B ©%h
RPHFFCELT7 X I 7Y NKRBAIZENT 5, IXOREBIPRT DL TR 2D
REEAZORENCEFET D7 VT AT T DATHAER R0 012 < 72D T AL
FRlZEAI bR 21T, LERBEENT 5, TERKBERENRT 27201203, &K
MOEIC B2 LT RAOERZ2 CE DR TEZLIBERH L, 2T, @7Vatd
AHTLTHIITCD, DFRPIETRET DML X FERITHT LRI, 72t hA
T 7 aNFITRT DR EN DRV D, DXREEETIE T a T AT LVE
SMCBREZMETHT I VST ) ~Z LT, N~X AVHEOERNREAET
b, T T, ThoOEROYREM CTCHS 5 A TH, 8 A EA), 9H EHIC IGR A% H
WTCBIBREATS 2 LICLn, 51T, ORI A AV RNCHRAET 2 F RITNLEEIZ
J&S CTCRIBRZ BN %, FRICRM A A D FHITWIHZ L0 REOMEMMEEZE L KT S
HD20, ZRERORIIRAIR TH D, ZAVE TREN A L FHDOPFRICEITHEH &
NTEERRE VAR AS RENXTZ Va4 BT 7 a R "FICEREL RIET E, 7Va)
AT T DNIKET DR BB REMEN (R, 2005), —F, *A=aF /A4 RRAILT
CaFhATT I aNTIHEEEERIFTOODORB O A L HE T aFT A TT L
DM FINREDE N, £ T, BB A LHEBREREKT 2561F, EROGHRE L AR
A FANCEA TR A =aF /A4 RRATHRT 22 L &L, ZOXREBIEHRBLERARDOR)
BIZOWTHFE LTz, 728, XFOMEHIV X7 Vat hA T T b OB & k9
% (BT, 2005) 721 TR, BERL TV T AN T LT O - EEINGAT 2T ST
LEZHND (@, 2008), S5, HETTHRBATLINX ) AL TRLTH
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BN HETAAH, B ATAD NI L THHETHSDT kb - L, 2003), T
HIRYERTDHZ L & L,

& ( A utilizing natural enemies) (A conventional control )
§n Bark strip: P. kraunhiae etc.
A oo = .
S £ Z| 'GR: Fkraunhiae Organophosphate: P kraunhiae
E g Neonichotinoid: P kraunhiae Neonichotinoid: P kraunhiae
Q s % (many emergence)
m© b > Organophosphate: tea tortrix
= = IGR: Persi fruit moth-thri
g (@) ersimmon fruit mo rpus Organophate: Persimmon fruit moth
S I .| IGR: P. kraunhiae IGR: P, kraunhiae
= c )
v o 3 Neonichotinoid: P kraunhiae Carbamate: P. kraunhiae
e
)
41 60
2 — = Organophosphatre: Wax scale
£ o 3
2 e IS IGR: Persimmon fruit moth
i E= ) IGR: Persimmon fruit moth etc.
D g o . : . .
=1 2 g Organophosphate: Persimmon fruit moth Organophosphate: P kraunhiae
© ) (many emergence)
c a0
> © .
— 5 ©| IGR: teatortrix, moth Neonichotinoid: P. kraunhiae
= el |
5 (2 &
© B =
v |-§ 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 A/l subclavata.
This control system is (DSafer 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.

S
REBUL, I 7T AT LUNRIEE LT EHITO D 385 H B mfET (g
A1, WK 50a, MK 30 4E4) TIHEM L, 1FHO—HEREBRX & L CREIE HRA
KT, HOZIEITXE LTEITOBRSZRTHRL, &£X205 3 B3 oA ClER & L,
BRI 2003 2705 2005 - F T 3 FRISEM L, BRI A48 L CROEEIZAEE Lo
7o

I RE

AR L =R E T, FHROBEBEZFTHIDH720D, 4 HIZEFAR 100 Hrid
T, 6, 8, 10 HIZKHER 100 BTolcHNWT, HEL WA TV aF AT LY
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B~ I =% LT, &b, 7VaFhA407 50N LOIIBE Eo G o 5
fegh BT 1 EfR L LT 72,

INFEREE O REFRE
INFEELRT D 10 H FAICAFRAR 100 9>, 43300 B/ KicoWT 7P aFhAH
7 LB LT OMOE RIZ & DHEOA AR~

N RET7 v TRE

FAEBNI S LTE LHiOFII AN R0 5 K% 2 MM TH LV LD
ERZH LTz, B L73E5I 8N REBEMBE T CTHIZL, #sldhiryatrhA 7 Ly
BLONV RO I =% LT, 61T, MBHEEZRWEFIINY REEMARER E
=VARIZIAE LT 25 CTIRE L, M2 N HRICE=AVEATPE L T2 —RkF/EikL X
ORI~ 2 =0 ZHFHR, UTFTOXRTT7aF A 0T L5 OWFEREZRH LT,
BHAER=FI N PO LI HFERE ol FTRESNTZ TV a ) A
75y (LA FRS) BLO~ I —%Xx100

FRATI, 2003 1% 5 A2 10 H, 2004 4F & 2005 4F1X4 H22H 1 0 H £ T L7,

ICEAF ORECH TN T 5728, 2004 4F L 2005 41 10 A RICEKE L THE 3 HicH

I L7Zd51 8 R RIS Lz,

ERBLIUEBE

R A Fig. TIZR Lz, RBR 14EH O 2003 1%, #ERBALAEE 4 H 18 H) o7 v
T A T T A TARITEER X 0.07 81,4, 1T 0.68 81 /X L HEATR D G B Lo 72,
D%, 7¥aAFThATT LUBiBRIE, RBRXTIZ4 D 2RE 6 HD 2 RBIOF 4 [BOD I
THH TN, BT TR IO 7 oot A 0T L 8RED B 5 FAID 6 [BIEAh S,
6 A 24 B OFE—HARUIEITX 0.32 50 K L, BHBRIX 0.36 1, R EFEE TR T L, &
D%, REBREX TIXT P aFT hA HT LNBERD B D IRFNIEAT SN2 - 1208, BT
TIE 6 A TABELONT AhEORE 2 [\, 2 FXF AL KMAILEOFRKY o RZ&BFD, 8
ATABLOCYAFRROE 20, XA=aF /A RREBAIY )T 77 L KEFID A S
Nnic, Ln»L, S8HOZYat A7 L 8  HRB LD 10 A 05 =HARE, #ERX,
EITKE D 0.4 80 RBELFASETHY, ZORMOEREAILI TS T IA HT LI
ST DR EIMRNZ LR ENT-, VT 7 T UKERNT, B2 EORBREE R T
CaAF AT T aNFIRT HIEEEN 17T B ERT A Z LA RS TZ, 10 A 29
HoO~ I —I%, AP HAT S o 73 BRIX 0 0.020 fE#, RITH A~ 2 & EITX Tl 0.013
&,/ RVt OOROLNTZZ LD, 3BEMBEREE &7 2 BIEHE ThHIuX

T AR OIR B ﬁ#é%%@@&ﬁiﬁwﬂ%ﬁ#@éo@ﬁ,_@ﬁmﬁﬁﬁxAv
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HORBRMRIN DR E PHRENTT-D, BRBRX, EITKE LRI A LA HEIIRT 5
BikRIZ 9 H 30 HOGME L Am A RRERAIT T T NA T = L KFFIDHTH -7,

2004 1%, HMEBRKX, BITXKEH 4 A 28 HO TV athA BT H AT 0.05 58
SHETCRISE ThoTe, TOH%D TV aFT A 0T LUBRIE, RBRXCIX5 A LA 1EE
6 A OF—HRGRIZHT 2 2 BIOF 3 [ETH > 7-DIZxt LIEFTIX T 6 [E1 T /=23,
6 H24 HO7 Y at A KT LV E—MARITIEITX 0.15 88, 5 & 3BR X 0.05 88, F 0 3
BThoto, ZORKE LT, 5 AR TMRICEHMINT 2 BORBANL, 73t A0
T AV OFERIZKIT AR TH Y, BA R R AR S - 7 v a A T T
LUK T DNEPNME oI B2 D, E6IT, 5 AD 6 AICHU S h
HDO>G, 7aF AT 7 anxFIITL2ERENL EBEZ LN DL, HERKX
TR A=aF /A RROTEX I TV RKEH 2EOHRTH-T-OIZK L, EITK T
EIE 10 AR T v F AR ZKFFER 5 BIEA SALTEHEY, b2 KD TEH) 4 fH
ELLARERH S, RBOES Z7Rd~ I —1%, BB TIEEFITDO20WRR5E 6 A
24 HIX 0.003 fiil, L& 4 H 28 HD 0l terbiimLizoicxt L, BITKTIL 6 H 24
Hix 0 & H& 4 A 28 HD 0.007 il /FLiZl~_THA LTEY, 5 AnD 6 AL
AN KECEDOTR IR E L2 KIF L, TOME, 6 H24 B0 7P at A HT LVE
— RN U= Rt D 5, R, HITKEH 8 A 24 HOT Y aFHA T Ly
BRI 6 A 24 BICHATHEIM L2, 6 H 24 HO 7 Y aF A H T LV —HAN
%o T-BITK CIE 0.10 88/ F L3 BRIX 0.30 86, D 3 5Ll L& e o=, Z O, 6
HTHMNS 8 A BANCNT T, Bl A LD BBE~DORENZ L BD SN, TD
7o, REBRXTIL T HIZ3FE, EITRKTIXEHIZ8 AFRAIZ 1E, *A=aF /1 NEk
W2 RS LB EM S Lz, 20700y, 8 H 24 HOMEICE W THRBRKX Tid~
SR REN o T, BITR TR 7 Var A BT LY NEN-Tlzdh, <3
—72% 0.003 5H,/ RHEREINT-b DD, 7VaF A BT AT OFRAERITK L TiId L,
100A 26 HOZVaF A HT7 AV E =1L 0688 KL Lholz, —F, RBX T
10 A 25 HIZ~ =2 0.007 il /BB sh, 7V aF A BT Lo b 014 80, RITHz
Dz, LLEDOREEND, 4 HOA&Shhis L0 6 ADFE R hicxt4ohRrTr v
aFHAHT LY OBEEMEIZIHT DN, TOBRORELZMZLI-DICEETH
D2 DR S LT,

2005 FOA AT 2004 FOF=MRDBBEA LD THH72D, 200544 A 25 H
D7V aF AT T LA, BRI (0.11 808D (2 TEITX (0.27 84,74%)
DI NE oz, RERIX, BITKEHIZ 4 H ), 5 H EmoLgttR, 6 A LA L df
DF—MARG I3 U TEF 4 BIEEAIBGRRAM Tz, BITXKTIEE B, 5 APAB LD
TR OEFERIZHT BB E LTIV a T A T KNI ED B 2% HAIHAT Sz,
T aF AN T A UBEIRER BB AR Ch ool BN LT RA O T v at A4 H
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T LT DB RITRD ST, WX E D 6 A 22 HOF - HARIIFIERMIT VIS HE
BlLiz, 4 A T HETICBAM SN FA O S b, RECRICEREZ RFTLEZLN
AN OMHEAEEEL, RBRXTE 2B TH-o7-0lIcxtL, BITXKTIE6ETH-7, 8 A
23 HO~ I —I%, 1HITIX 0.013 i, & 3B IX 0.003 /R DK 4 5L ZVbDD, 72
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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.



KFE AR BRIA R 2 Ik L 72 3R IX i, & iAIHAE a0 2003 4 10 [B], 2004 4
9[8], 2005 4F 8 [F]C, MEITX D 12 [H], 13[A], 11 BN T 2~4 BIHPRTE 70, A%
% 10a H7= 1 2,000~6,500 MHIKTE 7z, RAERAZFEN L7z 3 FfZ2E L TR D7 ¥
AFHANT A ORELBITR L VR MMA D Z ENTE 0, R ORBRX O
BEFEIT 2003 4 6.0%, 2004 4 4.7%, 2005 4F 12.7% &, WTIHIEITEO 14.3%,
11.1%, 34.0% D LA FICMA 5 Z EMTE e, FRICHEAA LIEERFDOS B, 7V
FAATTT 7 a ST A RAT AN OBAREENE, ERX T 2003 4 3 [8], 2004 4
5[\, 2005 4 3[BT, HATX O 8[E], 10[E, 10 [ENIHE~D & 5~T [ED7Z0N, 75 Kl
DIEIZRTHESN AN RN T a T hA AT L OgEERT, R 14EE D 2003 £
PR 5 NS 10 A & D% 2T THEN > 7272070y, RBRIX 20.9% (2
TIEITEHRRIX 39.0% DS MR Emn-o 7228, 4 AnSE4E 3 A £ CTHAEZ it L 7= 2004 41
RERX 17.0%, EITIX 14.2%, 2005 F1E3BRIX 11.7%, BITX 7.0% &, 24 HLBEITR
MO RIS BRIERIX O3 E < (Table 3), KEUZHERE L RITTIA OB ZEZ 722
LT, REIEHTE-EE26N5, 2FY, KEUCEREZ RFETHAOMHZ2 2
7= RIEE AR bRARIY, EEREBEANIEAT 5 2 LI L 0 IEITORBRRERIZHART
ABA B LOEAEZH L T 73T DA BT LU EDWEELELIMZ S 2
EBTET,

KTEMABIGRIERD 7 P aF A T T L PN DEBIZKT DR RIZHOWT b
NEIToT2, N~ F LAV DWERRT, RBRX T 2003 4 0.3%, 2004 4 0.3%,
2005 4E 1.0% EEITIKD 0.3%, 0%, 6.3%ZH_To0b 2L, AN X 2 Bk R
RO LIz, —F, REA A LRI L DHERFIT, HBRIX T 2003 4 6.7%, 2004
£0.7%, 20054 6.0% &, EITX 0.7%, 0%, 1.0%IZLERTOLE N>, Rt H 2 A
VHEOSZRRDFRO HivTe 2004 FiX, REBRX, BITX L HEZARORRFTRM T A LRI
x5 IAIBGBRD 2~8 MR CHEM SNz, Z D7), RlH A L HHIZ L HHE T
Mz bivle, —0, R A LTEBDIRAETH 72 2003 418 LU 2005 F1E, 1#
TR TIRB D A LVHHICO RN DX A =aF ) 4 FRBLOARE L 201 FR%
B8 AG 9 HIZ 3 [AlF LU 4 [HHfi SNz, RBX ClxnThods 9 A FaO
BERE LA A RRERAF LIEORE DR oT, 2L, HRBETIIREM D A L
BUC L DBENROSELSBAELLLEEBEZ OND, BB A LN DRAL TRISNDE
ThoTh, FEHSCERHIC K > CUIPWENRET L REERS 5720, HBAHICE > IS
FIBAT 2 BT 2 ER D D,
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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 @ (¥/10a)  Planococcus  Adoxophyes Plautia rate b
kraunhiae honmai 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

: The number in a parenthesis are applied times of insecticide have a baneful influence on Allotropa subclavata.
: 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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FA=aF ) A4 RREBANIRBO 7 P athAHT 7 a"FIox LRI EYEL
BAF s, 70aFnANT LT 2R ITE Y (R T, 2006), ZoxF=aF
J A RBREMANE RUCERBEZRZE TN T aF A 07 L5 OBERICEHR T 2 5k
R L7z,

XA =aF ) A FRBEBANTREBITHEEZAT 22 L0, EHENRZRBNREZIH -
IKEEFHNEOZIEBATITINZ, 1EIRE D& E&HI%ZTT&§%iﬁfﬁiﬂiﬁ>buﬂiﬁ‘ﬁ>@*0>XWH1§%§%%E
Ao ToRIAIDKFBIZ 31T 2 B B AR RIC B 1T 2 TR &, oML FIH L7z
ﬂ@ﬁHM¥%<%ﬁﬂﬁHVOﬂé(%ﬁl2MB'%%32NB'ME 2003), HMETIx
XY T I A oNE 7 U H Phyllocnistis citrella Stainton (Lepldoptera
Gracillariidae) °X 1 > % 7 X Diaphorina citri Kuwayama (Hemiptera: Psyllidae)
ZoRt S & LT R ESH O T3 AL PRS0 IR FE OB R O SRt ST g (B H - [l Ig,
2002 ; ZH B, 2007) bOD, X x TIIHRK~DN A 231 - 72 ZHEHAR LS O LB 7T
B2 AT, RO EORE, Y HIZF A7 78— b ATF A= M7 & DO
BIRERZBAT D, 2k FEET, IXOBBEICREBITEOD 2134 =2 F
J A RRBEBANEBATOHBBMEELEERL, TOZRICOWVWTY ) T 7T VKR Z
MAWTT7Yat A TT Ly ZBRGITHRE L, S 51T, LPREEORE RN N5 EEHNHI 20 R

FIETHESL, RO 7YaF AT 7 an"FIZRETEEOFEZ R LT,

MR L OH ik
RBR1 FAT77RX—FRAFAR—ZMENCRR LY ) T 7 7 U KEBH OBEBERAIC
X237V arhAHT AT DOERHE

TIaF AN T AVIIEICERMSRTELA L, 48 A0S PRICHT THZECEE
T5 (&, 1980), ZOBAMRO T at b4 HT L kRE BHINS, &I ERE

RERBRGNO T X1 CRERZ1T o7, fEkkhE, &fE (e BXO TEA), B 26
42, #hER 3.5m, ﬁ%%ﬁ“%2Mmf%ok@2m5$3ﬂ4am,5@@%%Kﬁ
WO ML 2 B DO~T & FHV TR 30em OIR TERICHI» 7%, ¥/ 777
KiKEHR 20g 2 F 4 7 7 20— b AF 2= b 60g [ZIEFI L2 @A H 2 24720 80g Ml &
T&AT L TEX E Lz (Fig. 8A). 7eds, LA ORBRMIF A, MBLX, MK ¢
O BFN OWARTIF T 72N> 72,

4718 B (WLEE 45 H) 12, K40 5 150em FLE O FRY 5 A2 3®A ClAR & L,
ZRTNICHENOERETRARFET L WD 73T A BT LvDHMEHHRK 50 FHE
O LT, BOEBIITRER ahg 7V X7, BAAHEE BERLR) 2%
S THBBORE LHAEEDRAZIE, 3~4 BEZICEERET -, SHIT, #HES3
At (4 H 21 H), M8 H%MA 26 H)IBILORRE 42 A% (5 H 30 H) IZHiEEL Lo
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BHRBEAEN 7 Y aF A BT 7 a N FRBOAEFICRIETEEEZTARL 70, NMNED
(1998) DIBRIEHEMIE A BB, HEBREIT o7z, R 1 OB & BEAAHR ) HIEZ R
MWL, 2Xdem OFEFZAER LTz, ZOFER & 2X4em DA GFIEMKR) 20072
B 3em, & 20em OFRBRENIZ, H 1EICH L7 Y aF A T 7 7 a ST HErER R
FI20BHE L, fHE LTATFIVEEZTRBREONZ T 7 4 LV ATEM L, 257C,
HARBESMETCHEEL, 24 FEMZOFERELZREH Lz, RBRiX 2005 44 H 26 H, 5
H17H, 5A30H, 620 HDOi 4, Wb 3KET-T-,

R 3 BHFOBREM N T Par A HT7 LV OBBRHRICKIETHE

FAT7 7 F— N AF A= NN EEIC X 580 OS85 55 O A LAl
ThoHI=, BhA%ELL 1FEU EE EEo TEMMER#ET 5, ¥/ 777 v KEA%
RN L TR ICBAT L7 d, BHEOAIERHE CEL L BARINEE L TBY, MK
HIVEENRREEE 725, 22T, T4 77— M AFNLANMNDDIETEM & L TKEH
W, R EREE L 72,

AR AR P WA R S RBRIG N O 1 8 CTIT o 7, BN, B () B ROV TE
A1, B 27 F4, BIER 3.5m, BIESTEAK 20em T, FX 4/ L& Lz, 2006 F
3 J1 23 RIZHIERIZ W TR O ML &2 B BB D~ T 2 IV THY 40em OIE T2l il - 7z
%, K 80g Y /T 7 T HERIKIAH] 40g % IRFn U 7= AR A & B C¥Ai L, KIEMX &
L7- (Fig. 8B), KOV IZTFHT7 7 32— M AFNL—Z K| 80g 12 /7 7 T L HEkI
KA 40g IR L7726 O & [RRICEAR LIS — 2 MEFKX E Lz, 728, LLTFoR
BRI, WO X b Mo DA OWAR T TR0 5T,

TIAaAFT AT T BUTKET DBIBRDROHE TR 1 L FREICIT 72, 4 A 18 H (AL
P25 H%) 1T, K25 HE 150cm FREE DR 5 RAFAR L L TRY, #KICHND
FERETERETL TCNWD TV aFT AT T L DMK 50 BHZ % THM L T 3~4
REfEI 2 I E A A~ T, BEFE 10 A% 4 A 28 A) ICHAEK Lo 7Y a A T Ly
EEHERL, FREEBO 7Y a A AT L% 100 & L CAFRREZFEH L,

RER 4 HPH Y OWEBEDBFRIIRICRIETRE

PR ERAT I IR & I o 72 IS MR R R A 2 BT 5, A A D 2 Uk oy % B
MICHEFRICRE S ELDICITHEE TEDRVRETILENH L L TRINDD, K
Bz GO 2L O ERE RN O TEITHI 5 7o DIERICITRH R 005, Ll
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XA =aF ) A FREBANTIRBBATIEN G2 & 25 R H OH VB OBRED T b i
KNIZIRET 2 O THIVTHEAI D (EENE ML TE D, £2°C, HEHID OEENR 7 ¥
AF T A TTT I DR EEIHI R R R AE R A BRGE LT,

AR IR R R R ARG O 8Tt 72, HEhE, R PR,
i 27 44, B 3.6m, BHEETEAK 20cm T, KX 1oL Lz, 200645 H 24
HiZ, BRI RO 2 &R O~ T %2 VT 4 Ocm OE TAREET < £ T
S TETHI - 7o 2 TRATY X, REOMIE OB Z E Hl > 7o 2 EHI D K& L, %
NWENHEN - T=5FTZ, K 80g (2 /7 7 T L KIEHA| 40g ZIRF1 L 7= AAAl 2 T CBA L
72, 7ok, LLFORBRBIFT, Who ik 200 964 % THERE L T 3~4 BRI ICES K
AT, B9 A% 6 H 2 A) ICHAEMK EoT7Ya A BT A EHEL, KX
HMHO7YathAHT AV 8% 100 & U CAEFREZRE LT,

AR5 BAFINEEESHRDRICRIE TR

AT A EERIC AR T S B, AFRREA/ NS W EBAAZ —E TR L XY, &R
BT OIMEND D, WHEBAILRT S 2 LICky, MHEBAZERFCTE % L, BAA
DB DPEHENICIRE LT 8d B2, £2C, BAALBEEN 7 Y2+ h
A TT T I D FEINHID R A FE T B A WdiE L7z,

RER TR R EARERARBRIGNO B 8 CiTo 7, #dlhE, W (FE), AR
AEAL, TEA, B 32 F4, #EKN 3.5m, BEEEAK 20ecm T, £X 3HToL
L7z, 2011 4 3 H 2 BIZ, /KEZRMEZH] Y # 2 F VN THIER 2 & FAUT 23T T 70em D
R CHLE 2522l Y, K 40g 123 7 T 7 T L KEEH 40g ZIRFD L 7= 8 Am Al % B & T
L7-# % Eip EEL X (Fig. 8C), [RIFRIC 58 D HIBRATIT 80cm 0> 2~ D4t B % il - C A 4l %
JUER L 7t 2 Eip O X & LT (Fig. 8B), 72k, LLFORBMIEF, WTFhoXbio
FBF OBATII TR0 > T2,

T aF AT T LT DB OHE LR 1 L FEMRICIT o7, 4 H 22 B(L
51 Hi%) (CAMH 5 M 1 150em FREEDHTYE 5 KA A THAERKE L, FEICHNOE
BRECRREFABTL CWD 7V at A 0T 53OS K 50 504 % CHARE L C 3~4 I
MBICEERET -, 21 B (5 A 13 B) ICHEE Lo Yat iAo 6y %
L, BXEEADO T aFHAHT LA 100 & U TEFRREZETB LT,

AR 6 BAROBENAURPBRIIREETEE

KD )T 7T IREFN IR LIZ BRI ENIC L VT L725sa, BB RIMET
TOHRENRD D, £ T, BAAALENGERNICK2ME L TORMN T VaFuA 7
T IR A RS M E T R A GE LTz,

AR AR I W R AR R A BRI N O T 48 TT o 7, BN, W T ) BE OV TE
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A, Bl 32 4, BEf 3.6m, BERHERL 20em T, HX 3T oL Lz, 2011 4
3 H 2 A 11 KR, AKERAEZHI 0 # 4 F O TR O MBS AT U2 2> H AT A2 T 70em O
I CHLE 2 522ITHIY , K 40g 12y 7 7 7 7 L IKEER] 40g A IR AN U 7= B A Al & il & C & A1
L7z, @i 4 RO A 15 B (4 FEFIX), 12 RefE#% oA 23 B (12 KR X), 48 KF
%D 4 B 11 K (48 FEMIX) (120 X 9 AZHWTAK T U v MV TEAAIZ TRV L7,
BAGALERG K CTRWVIR S 2 W k@KL, 3 6 B (Bfi 4 B2) ® 15mmORBERIZ X Y &
MHANTIFIERTIHE Lz, 723, LTORBREIFEF, WIhoX b iofk hF oA I34T
Liginoi,

T AT HA T T AUNIKT HBIBRZ R OHE TR 1 L RARICIT o7, 4 A 22 B
PE 51 H#) TR HH | 150cm FEEE O 5 A& BA THAK L L, H#RICHND 3
BRETEMREABT L CWD 73T A TT7 LD BK) 50 BHA % TR L € 3~4
eI R I BB S A R~ T, #F 21 H% (5 H 18 H) ICHEK Lo Yat A T Ly

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.

RRBIUBE
IR L2 7 2T AT ANk T D, F47 7 F— b AFAN—Z MR
M1y )7 7 T KBRS B L DR R4 Table 4 12~ L7z GRUBR 1), MEALER
KIZBT D7 VadThA 07 580%, #FE8 Hikd 4 H 26 H £ T 50 §ARI% THR L7
23, MLBEXCIIHERE 3 HED 4 H 21 B 7V aF A 7 LU B R Lz, o
FV, BIEFATO 3 AITHEEICESIRER DAL BAA T2 2 LIk Y, BB SDBHROTE)
23S TRIANICEATL, KR EARICHEASTN SN L Ot nET 570 a) 70
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ATT BATKEL, BEMGIIENBD DT, AR O 7 aF A4 T ATxtd
5%%&@:&1?{K£ﬂﬁﬁmiofﬁbhf%kﬁ%%@ﬁﬁ%ﬁ@%m@%bwo

BRATIEDIR VIR 2 A 556, BAEAINBRAGINIEL 7 Ca Tt A 07 by
ZRE L7220 U, BASG T H O BE L CIEANC B L L CRIO THIRRBIERE N BN S, Lz
N C, AN X DBABRIE 2 E T DB, BASET D D OBERLRER] & K5 0 750 1 [
EEBETLHLVENRD D, AEIBAFE L@ DR OB AEIL, iy A&
BIRIBHAPNICEET S, Lk, SEBFNGEENL L7 P a T A H T L30Tk
HERT 5, Lo T, ZOFEITEEAMRICKT 2MERIBRAEDYFIND, £
7z, TRMEELER EO— A WET R (RUT 7Y & M) 23 2006 4 5 A2
ITENTZ LIS, BT 2 REWIC R 2 BEEREEL L3R < RO b T2, Bl
AT IR 2 BRI R T 5 2 L OB O & 5 22 EBER O DA ELS,, 2o
AVE T VA BRI IO 72 b DT & L TH IS D,

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*t5.2 20.62.4

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 4.81+4.8 12.8+3.9

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.
BB AN KO 7 Y aF A HT 7 aFRhIC 8% Table 5 (TR L7z (R

B 2), 4 A 26 HOERRBRICE T L7Vt A 0T 7 a "FORRART, LEX 0%,
IALBEX 12.9% CTh o7, ZO#H S, RBEOETHEIL 1.7~12.1% L K<, MAHX & 47
BEREITRD b o7z (student t-test, P<0.05), ¥/ 7 7 7 L KEBHIL, @EEHT
5%@?%%:ﬁﬁ#nm7yzfﬁ4ﬁ7Ay@ﬁﬁﬁi%f@?%é7y:+ﬁ4ﬁ
Z 7 a ATk L CREMIMERZEZ KIE T2 (Table 2), 47 7 X — M AF X=X |
ANIRFI L= ) 7 7 7 KR 2 BB Lic s, 7V atb A 07 L vITxtd
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LW NRO HALE 4 A 26 HORERIZEBW T H A OEE Lo BEICHERE L
70 ar A N7 7 a"FORTRTIRS, F@BMEXTa T AT 7 a"FRL
MOEFIZEEELZ RIES RN ERRENTE, LR T, BEBAMAEIIKEE OFFH
HAEETH D,

BARFIORFEM N 7 Va4 T 5 ORI RIETEE% Fig. 9 TR L=
(7R 3), BFE 10 H#& D 4 A 28 H DAAFHRT, ML X T 60.0% ThH>7-DITXF L,
KIEFIX 10.7%, ~<—A MEFIX 14.5% & WTHORBIEL, 7V 3T A T KAkt
T HREOEEMFEINEPRBO LT, T4 7 7 % — M AF A= MNIXBAZELT
HE 1L EEET D0, BAAAIZ LI L7 BT 2012 < < EEMEREV,
KTHONWIEMBEE T2 Z idn b, RELM2 6D, BE, ¥/ 777 L KEH
DKIZ KD 25RO EAT DS RIBER SN TE Y, RHARNO T L LTS,
AR AVLERRTICAT O B W OIEEN 7 P aF A T T 5y ORI KIF T 58
% Fig. 10 1R L7z GRER4), B9 HEED 6 H 2 HOAEFRRIL, ML ZREMI< £
TR TEICHI © 72 8EAI D XTI 5.0% Tdh o 7= DIkt L, R i O RS D 2 % # < Hll
T2EHID X TIL 65.5% & mnro7c 2 L b, BIEERATE CILEB A LB AT &2 ARE
T ETRS TEICHAMERH D LB 2 HD, RO D 385 Tl T o4&
5 EDOPFERILIER & LT, MEITANCAZTICHIEOREHAI D B3MThon D720, BIErRAfmE
LA FAEEZDHBAE U AT WEINTH D B2 N0, BAAMEHIIEZY T
B\CHI D MERH D,

BARNELEFEN 7 V2 F A T T L OBRIFICKIETHEE Fig. 11 IIRLE
(RBR 5), #2FE 21 HtAD 5 A 18 HOAE(FHRFEX, EHOHAILE LXK TIX 25.5% T
boleDIizxt L, TAE TR L 72 EEKRIX TIE 10.6% L& o7, LD > T, g
WX ERGS E CTIA<WE L7 FBBBRIRITE N o7, EHIT, EHORITUET 535
B, BATAIOBITx U CTREREAL ST X 5 2 LD EREY 2179 LERH 0 /EEMEIC
M B o 7203, JERENL %2 FRE TIRIT A Z LIC L 0 1EEDFE LM BT 2 & Bbh b,
KIZY )T 7T IAKER RIS 2BAAHNETF A7 7 2 — A F~_X—2 M LR A0
T AT AEEMECRE O THEWLT VS, BRI & 2T THRRZIE DO T 2%
BEND, TIT, BANSENICEAMEETOREN T Vat A 0T L% EmH
PRI KIETRELHEE LT (Fig. 12, #Bk 6), #/ 21 H#% D 5 A 13 H OAEFIRET,
AT 4 R BAT A Z Ve i L7z 4 ] X Tl 18.9%, 12 IRFRIX TIE 17.0%, 48 IKffH]
X TIL 12.5%), B4 4 AR ORBEMR E TEBRAAIN & & F o 7o iliE X Tk 10.6% & B A AT
EFTCORBMNAEWVIERLI o7z, ZOZED, BAAIZTELRVEL LEELED
Z L THIBRIIR AN ESED EERZOND, LIcio T, BIEEAMN AT O BRITIE R 2 i
RBL, PR ELHAIEERATEINARVWAZRATERTI2ORBNEEZLND,
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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, £<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 kraunhiae living on a branch
of three repetition, different letters are
significantly different after arcsin transformed
(Tukey-Kramer’s HSD test, £<0.05).
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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, £<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, 2<0.05).



FE2E T = EUEEH LEBBREN

I, HEEHO=—XAREE~ORE, 2 X NOHICAEESR O &I E © 5518
TR 24 5 T2 O IANEATEEL OIS RO b TS, FNEEETDHFEO—DO0ME
Z7xrECOFMTH D, FOABAMEEZHIRT 572D120%, KbDROE ORI
WA ZBAT 52 ENEETH 5, FBAETRIZBIT 2B OFRAFEITFHFEAT, BEEHZ,
NRDOEEREND LN, BRpFHERERBIREZES 25, £, FWATICHFRS LR
WHE TR OREHROEENNETH S (i, 1984 ; M, 1979), LiL, 7
TR EY Ty I TEMEORBOFERN DR, RENKSH R LNORAFTEITEL
TWb, Z=wE2 7y BT 2% DO FFIHAmEY 2 T3 2 7ikid ) v
t A7 A Grapholita molesta (Busck) (Lepidoptera: Tortricidae) °V > I 7 &
N % Adoxophyes orana fasciata Walsingham (Lepidoptera: Tortricidae), &E/\E
7'V Lyonetia clerkella (Linnaeus) (Lepidoptera: Lyonetiidae) % A= bt THENT X
Tz (A9, 1989 ; Hi - (LA, 1983), F7z, T EAL U IAREEL I AT
Carposina sasakii Matsumura (Lepidoptera: Carposinidae) TIiZfE~7 = v € % H /-
SEEHELEIC L0, BRI EBEOHIRIC KT LT (Y, 1986 ; fhE, 1992),
—J, 20 aFT AT TLIRIN e AAFT AT T LI REDAFTNATT LT
M7 20T OFEB L OZORSNH LN > TS Z &b (Negishi et al.,
1980; Arai et al., 2003), 72T HAH T AT HABRICHET = v € 2 BIFET 5 Al hE
PED R <, Z O X0 2R 72 BRI ORI BB SN D, £ 2T, PiBREARBEZE
DEMELTTZVaFTHA BT LY OMET =0 E L ODRREIToT-, 7 =0 E 55D
FEDTZDITIL, HWOKEMZRET L2MNENDH D, AFEOLA, 100 HHEH Y &M%
Thd LRI (FHED, 2009), FEERIZIX 180 SR M &AL E D THRES D 2-1
VTR T B AT AT L AN TTFL— N THDH I EEH LT L (Sugie et
al., 2008), ZhZEIEM LB 2 Bge L7,

B1H RAETE
T7VaFHA T T LY OYRESITE R R AERETH Y, R SMEg R AE R O
BHBRZDE DS EV, Lo L, SMESh RIS/ N TH B 72 D AEFEE DME TR T D DOIFEEL W,
ARFRIIHARA MY IRT & fk 2 R OEERIETE L TL 27280, S b hodg£0
Z A D1 AR BB AR OBLBRMNEE CTh 573, Z OREIZEE MRV -0 BRI K
HWERILISHICREETH D, £2C, 7V HATTLLOET za® U AlzH0 5
b5y B 38 A IR BT T O G BE 2 RRRIE L 72,
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MERB X OFE
FHAE, R AR N O RS R D S E B L OFA A TH OB B E I BV T, 2006
HF3H24HE, 200043 H 24 H REHTH BLXO4H17TH FAH »67HKE
TiTo 72,

% 1 RS R AR O TR

T7aAF AT T AVHERBROFESIIRE LT, ALY a T AT T LT 2
FVEMSY 224/ TR T U5 AT ATy A NT T L— b (ERERBTEANT
ZeATi) 100 ugz 2 A 7% A (E£ 10 mm, £ & 19 mm: West pharmaceutical service
#l 1F sleeve stopper 1888 gray) 2GR SE-b 02 V-, AAEMR (9em X 20cm) %
v=/by— hTEY, REICERHEMNA 7 L —XNBPAA (Gt @mA s L—,
HASE~w VB ML TH) 2T LIER E B IRA A G b7 2nEr T v
ZAAEHIT 1 E, M2 54 1.6m O SITHEE 2N i 2k U CHRREIZ R D £ 9 IR E
L7z (Fig. 13), #9IBIIK 1 22 A IS, KEHIE 3~10 AEICH LWL b oL AL, [A
WU MBERICHER SN 7 Va T DA BT LR R ZBAMEE T Tz, Y0 H%
BEFEH U, 4~5 A OFFBREIN 2 A AR b AR & LT, KEMB X0
EHRIR (7 A X AT —ZAEE) & BRI ERIREEZ O CF 1 RS sh g4
Rl ZH M Lo, 223, FEINETHIMB LOINORERAL LOAEBEERE X ZNLZEN
8.1°C, 10.7°C, 225 AC, 112 HC&Z MW= G#fF - BEFH:, 2008).

boidid

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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W OB

B 1 ETRRMLIEFEAY REHANT, 730487 L Ol OB & HH7,
2006 13451255 3 8, 2007 £33 b B dildi & L, &8 5 AT o5 Famr
BELTH 10 BEICH LWb O LA LT, [ L 72/ RITEEBEMEE FTlisEL, A
Y RNICHES SN2 7V aF A BT Ay EHmshh, Zhshh - g, ISR Ca
B, N RYZFEG AR LT,

BRBLIUEE

fER %A Fig. 14 \Z/R LTz, 2006 FEOHEBH T, 7=nvEr F 7y I8 T L7V
FHA N T AR HARELIE 5 H 12 A Th o7z, Tha LICHERIEE
EIZED PRIL7Z8E — RSO AT 6 A 12 A Th o7z, —F, #Hol N RN
OFEEHRIT 6 H 19 A DiER SN, 6 H 28 HITikbEhoTz, /v NNOE s fUx
1SR OB D 2 RN TR TH D720, EEOSMEhRREAELIT 6 H 28 A &
DEWEEZOND, B - BRI (2008) 12X 2D & 1RO EFELIL13.3C, H%)
FREEEIX 122 HETHY, BEEREO 6 A ThIUL 2 BRERECTCHD, 2F 0, EEDOS
bsh AR 6 H 14 HET, 7=u0%®2 b7 v FICL 5 FHIH 6 A 12 BIZIEMRFICIT
W, HEMENS 5 HA%Z THDLZ E2EZETIE, 7ouaTy N7 v 7B DHEREH
R & DT RSB B A P INE O E TR W E B 2 6 d (Fig.14 a).

2006 FOFMATTIE, 7=vaEL b7 v FITBIT BTV aFT hA T LA
MEFAEAEENIT 5 H 22 AT, 22 BRI L7 — RS o AT 6 H 19 B & Tl
ST, —F, BBV RNTIEG6 A 19 BHH 7 H 7 B E CTHES R ER S L7223,
T DNV I o T T2 DEIINTHIR E LighoTe, LER-T, Z7=0F 2 b T v Ik
L PR ORISR E Lie o7z (Fig.14 b),

2007 FEDFEBTH T, 7Ty N7 v FWCBT DTV at A 0T LT
FORERARMIT S A1 H, 11 B, 28 HO 3[EIBD Lz, OLBEEN L -725 A 11
HERME LTTPH LS RS bsh AT 6 A 11 B Thotlz, #HolINv RN
DOFWHNRIT 6 H 7T A OMERI L, 6 H 28 A & 7e o7, 2006 4 L [AEIZ N R
NOFEES I 1S ROBEND 2EPANR TR TH L Z L 2BETDH L, REOSME
SR RAEREIT 6 A 14 HETHY, 7xuFTr I v A2 L5 FHEOREILESWEE
zbivd (Fig.14 o),

2007 FOHATTIL, 72T b T v FICBIF D7V aF hA T T LA TR
MEEREMIT4A27THE S A 16 HO 2RO b, b BN L) >725 H 16 H
AEAE LTPH LE RS i AT 6 A 14 A Tho72, #5130 RO
FHEhdEix 6 A 7 bR, 6 H 18 BNEMI &7 o7-, N> RNOARShHRIT 1
OB NS 2EPBNERTH D L 2BET D L, EREOSMULhRRAKIL 6
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Number of P. kraunhige caught by a band trap.

8

eges
Aging nymph or adult, — 4 60 b
Young nymph 3 i
+=—male 4 50
1 40
2
1 |
S e R 0
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a: Chikushino-city, 2006 b: Asakura-city, 2006 ¢: Chikushino-city, 2007 d: Asakura-city, 2007. Bar

H2BEEZRD, ZhiX, 7=0Fr 7y 7Do0 TR LY 12 HRW, —F, 7
TREVRNT BT DHE ) ORI RFFERE TH D 4 H 27 HEEAIC

TRF DL, SMENBRAERIT 6 A 2 HEZRD,FHoI Ny ROfERE—H LT (Fig.14 d).
2007 1L, MEHH LHATICRE L7 z0®y T v S TERENEREIDO 7 P2
FTHATTT LVHER REREI S R SN, BT TCIX5H 1H, 11 H, 28 HD 3
B Bl bR RN L > T BEAPORY, /BT T4 A 27THE 5 H 16 HD 2 [H
D) LFERERIID RS OO RN O AL Lzl &, TRRE &b &N T,
TxrEY Ty TR LIFREYPERD LG, EZ2ERE LTHNWD RENT
A% T2 EEML, MEET20ERH D,

TaAF AT T EAONT 2 a T N Ty ST B A AR B R &
Re L, AOBRIEEEICLY P8RS bsh iR AL, R ENDFE 2
AT 2HEDORAMED DB, FEND -7 1 R ZER< 3 HAICB W TEWSE THE
BrE—H L7z, ZOTFHREIZESWZEHIPERIC LY, EERPREHTH 558 1 W)
HREARINC KT AR E N E BT 5 Z BNt S NG, kB, TVat AT T LAY
DIRAETERO7 = a0 FIEFBEICTRESNTEBY, ZRTHHEHT LN TE D,

! l e 1Y (]

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

adult male of P. kraunhiae caught by pheromone-trap per day.
overwintering male caught by pheromone-trap,

Black triangles show peak of
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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FoE RAEHEL
W7 xv®r BRH LERERILEL, ~A ~A 4 Lymantria dispar (Linnaeus) <°=
KU H Cydia pomonella (L), 7>t AT 7 AEDOERTERIZES>TNDEN (18
AHH, 2007), 2T HA AT LHEOABRERNID 2 (Walton et al., 2006), € Z T,
W7 =aTrfnaliole 7 at AT LI T 2 A5 HELNR Z fEt LT,

MBS O
RAGHELA
AR T LT H NN T Al AT T LT za®Ely 224 7u s
B AF A~ FR 1A N TFL— b (L7 L—"—fEHti) & 3mg & SE

H D7z 10 fEF S8 TR L TRIEHELA & LT,

| 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.
il 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 4EH 5 2010 4EIC, BIE D X EHOPFE 1B TREHRILORBRE 4 1 R
Br1, II, I, IV) 17-7= (Table 6), (FHD—H# 4~ball, 7 =T ENK 1g//a &
22% X9 H X MOESK 1.6 m OMEICAZEHEILA (Fig. 15) 2RELT7xnEUKX
L, Y DORAEITIXE Lic, 228, BEITKITEITUBREZITY, 7 =1 K Tlddk
BEHIMEZ@LTC7Yatr A 0T LVCREOH DB BFOMEMN %4 3~8 B Lz, »
FTIORER b RS ELANTBA AR h I8 AR 0 4 A A)ICERE L, 3B 1135 1 AR
HERR AR TO 7T A 1 B, REBRO, I, IVIZEFZHEZ O 12 A RICER L7z,

F=F— T vy IR D HERRFHEREK

I, FHEE= VT 4V ATESTZAGERK (10 cm X 20 cm) (ZHTIROE B
MAAT L =B E R AR E T THER LB E, 7V 3T AT T LT zm
By (BB E 7213 E 7 L — S — S 0.1 mg 252 ST A
w7 &5 CLF, #FolR) 1 E4sabel-t=%—Fr7 v 7 (Fig. 13) #H\i-, 7=
2EVXOFRBIWMETKONT 20T KhbbEENT- DX OE SN 1.5m OF
Blce=F— 1Ty 7%&R B L, RRTIZ4H 4825 7TH1IHET, RBRIO, I, IV
IXAMEHRELAIRRE B 225 10 A TR E TR 10 B IR CTHEE R 2 23 L, % S iRk
Bagi~ic, o, FHollTN 1 » HBEIHT LW O L ZH LT,

EESRMER

SAFHELIC L 2 ZRMEDRERA~ D720, AR hOEINRY GRBR 11X 6 A 5
A, BRIIEZ 5 A 29 A) 27 = KEBXHEITKO D FHICHFLEL WL 7Y aT)
AT T BMERR IR TR 50 B2 B4 L CRER DA 2 ~, PEINMER 2 B L7,
ks, WBRIES K OMVIE, B AR h OB EAMK <+ 22 AR (R C X T 7
0, MEIITDRNoT,

TVaF AT T BAVEE

7 xrEREBIOEITXNLZNEI 5 B 28 A THlAR & Ui, B R R4
Retl (4 A NA)) IC&BHK 100 8, 55 1 HARSh s Bl (6 A TA)), 2 2 R iuogs
ARER) (8 AN, B X OUHER (9 H TAIAG 10 A T/) IC&8H) 100 RO A Bl s
TR, B EIIIREY T AR E RN L,

IR DO E

IHER (9 H FAIDD 10 A FADIC, 7 = 2 v XKE L OMEFTK O & T/ 22 100
REBEIZONWT TV aF DA T T LI DOEETH LTI, KSSIIEOFEEZF~, #
ERREZRM L,
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ERBLIUEBE

RN O T X E 4~ba lZB W TRERELOMERZ 4 7] G 1, 1T, I, IV) 1757,
WTNORBRIZBWTH, BITKICRE LIZE=4%— hT7 v 7B THER R OFER D i
RENTZ D, BB HPICHRBRIIENC 7 Y at A 07 A OA ARLBRBEFA L
TWesExbhd, —J, ZEHRILARESHRT, 72T KICRELLZE=F—F
T AR RITIZE A EFREIN o2 20 n, 72 u T K TIERERALANC
X D EMIAEHEI O bz (Fig. 16),

A AMEAUE R L O PEIRIRE N 31T D MERR O PEIR 1T, 3Bk [ CIXMEATIX 51.0%I2% L
T7x2rErX 1.4%, BRI CIHEITX 57.1%ICx L T7 =T K 5.6% & VWTivd 7
T BE VX THBEIZD N1 2 L (Gtest P<0.001), ZZ{FHAELANC L 2 22 )R BLER)
EFRO e (Table 7),

FHBLORELO 7 aF AT T LAVEER Fig. 17108 Lz, AGHRELAIRR &
DAY BBEE L, WTINORBRIZBNTHL 7 2T K EETR TRI% Th - 72,
FO%, EBITK TS R E THRORBIC PN T a7 L OBEFEMmL
7o —J7, 7T UXTE, HRARBLTL 73T b4 0T L OBEITEIE D
LI L, BT, MTIEE T, R, VTIXE R CTETHREZIT- 7=
TEATXKIZ AR THERBEMHI ISR bl (ttest, P<0.1, £7213 0.5), Z DfH,
TREVRTIET VAT DA TT LUIIEED S L HAN 2 BITIXIZE T 3~8 EIFIE L

TWDZ b, RIGHELIEL, 7VaF A4 0T Lk L TEITOEFIBbRZ BB 25
BEMBIZRNRD ST, 2ok, R BR AR A E HELA 2 M L7zl |
:ﬁmf,%:ﬁﬁu&%71H%VE@7VZTﬁ4ﬁ?AV%WﬁEﬁEZ%NTﬁ
SHEBLTWD, ik, REMILTE -MHRZEmzzzsicky, kittREED
HIEDR I 2 DT T EHEER STz,

7T XICEBITAINER O ERRIL, WITHORBRIZBWTHEITRIDARIC
K<, REHEIC K29 EMHIZIRELRD 5z (student O t FE, P<0.05, Table 8),

4~ba OHMI FRICBNT, REREAIO TV aF A TT7 LTHkT 2 ENMEERD
R, ZJRMEZR, HEAIERZ B S %R R X OBEMSIZR IR b, %
AMTIZIZ BT DB EMENC R LDl 2 F A T L FTid Walton et al., 2006 (2%
WT2BIHTHD, REHRILIZTFa VEFRZETEREESNTWD N @A H, 2007),
R O REBHRE /) 28 i WG B 1T BE A R ME DS R ONA A TREDIN ™2 D &[5 < 72 SO MERR R D 1T H)
HAABZ CCEDLIRITASHKET DMLERNDH D (BF, 1993), B 21X, =F 4 Plutella
xylostella  (Linnaeus) (Lepidoptera: Plutellidae) Ti3f{& sha FRENMLETH D &5
265 (KD, 1989), UL, MM TH L5 AFEM RIXT 2 v BHEBIZHXTEE)
RENI D338 L <HERW2D, da &\ D HLlRAY/INEIFE T & SAEHEELIC K 2 % EE I 2 R 2338
Nl &BZ b, FBEORBPEITIITAE PR D/ HEEOES THkSh D Z L
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ght

Number of P. kraunhiae male cau

NN, /NEFE T S AR THIVRME 2 O RBEBEA THORDNHIFFTE, BEAICEE L TAH
FHORBEOREEMCEER -2 X NEREN-OEALT D ETARITH D, REH
HENEASNNIL, 73T WA DT LLOWELZMZOND H 2, AR 5 IKHA
BB HIR T & 5, ZHITHES O BEACRBER R OB D ISR SRS 2 Pl F
DHESEBIZEE L CWD, F, AEFICE > THIEEDE Mz, 7Y athA
T By OFBFN T D WP ER R OBLEN D AR RBINTH D, FEE, a4
AT LD NIFETT LV EMETL7 930407 KBTI 10 £ THLIZ
FBANE T DREEMEDME T L7 WO MERH Y (%, 1990), ¥ 7afhA
T L THHEAMEZIEDIR T 2R T 5 ERH DS GRT, 2006), ZivE CRAGHELA
DOAFEN 7 = v U @G NG RT DEINDED S 7o 7o w0, ZASHELANLRE b
IZESTWARY, LrL, FECRo CZoOMBEZEIEICERT 2 FESHZICHE I
7z (Tabata, 2013), BifE, EH LI THENED DTN D,
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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. kraunhiae 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.

1.4 - 0.6
—o—Pheromone treated y I
1.2 - N 0.5
— o= Control , 4 \
4 N
1.0 , P ~ 0.4
N
08 1 d s 03
N .
06 - ’ N
/ ~ 0.2
04 - / »
- 0.1
- - .
0.2 - - * % * *
0.0 0 0 —_Y 0.0 - T |
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~ 10
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3.0 - s I
. ’ \\ 08 - /.———-——-.
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15 ! “v 04 - L
1.0 - Vs s
’ 02 _-"
0.5 - * 4 * 5k e * * % %
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Generation

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 1I Test I 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 t-test 5, 1 and 0.1% levels respectively between
pheromone-treated and control.
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HIE KBOEBZ & D DM

I U 0D A7 2% k% Ol 25 KA (R H 3 2 Kigas AL BR AR (Fig. 6) 238 K&
LTW5, ZOERIEDDTORLRERIZHAD E9FMHI 2R & DR TEL TV DA,
WELEZLSDOETTZ Y aFTAA T L OHELHFITMAL I ENTETMEL 2> T
W5, ZORNEZLET D20, BB KEOIEE)Z & 5 Hi O B ICEL Y AT,

E1HET BNAR

TVAFTHATT LY ONT 2 u® o HFEET LRI, a T AT T LVEOF EKT
bHT7Vate ST AN anTBIY, AXE AT HATT LAVICHETHY T X |
v 2 /3F Anagyrus sawadai Ishii (Hymenoptera: Encyrtidae) % #5535 29 E # % A L
oo HTORER, ZOWEIL24,4- b U XA F 207 aAFEo L AT LT FL— b (¥
r7aI R FTa2 YV TFLr—h LLF, CLB) TH5HZ & 045 h-> 7= (Tabata et al., 2011),
2T, CLB C#ol SN wAEten, 72ad A7 5T D2 FEICHOWTIHAEL
I 28, VUL MEARNFIEIN AT HANT L OFEEE Y ) aT A7)
7 b ¥ 3 3F Anagyrus subalbipes Ishii (Hymenoptera: Encyrtidae) &EEELL T\ 57
DEPAFEAETET, ¥/ =20 H D (LI, 1965 ; T - FAK, 2008),

MR L OH ik
K7 1%)
MSTATEUE N EBRETHAN T 7E ATl CLB0.16mg Z &3 SE- 4k 7% A 10 %
FHETHRRLTIARE LIZbOE N,

HEE R
TaAF AN T LNE, 1999 FEIE N N D S F TERESL, RBRGNOFERE TR
Fr REEHE L THEZLTRREF L EEEEE V=,

RBR G

fRALGATE LTRSS (727 UL 100%, WK) %% & fHF 7= B R A Citrus sphaerocarpa
Tanaka, nom. nud. REIZ, 7V aFhA TT Ly s E -3k B 30 SA A BEFE L
TARANT v T HAER LTz, @i ENER SRR O % 6 B (WfE [T, M
#) 80 A, AT OBEEE 10m DL ZFAR & L, BB&E S 1.2m ORI AR A T
v T EEHETEE LT (Fig. 18), fil D 5 B 3 BHTIZ I AR A N T v TR E NI IT#ET
HEAZFELIAI 1A (Test 1) £7212 10 & (Test 2) #&E L TCLBX &L, %0 O 3 k%
HEALPRIX L L2, 2 BRI AR A T v 7% BINT 5 & & 612 CLB XOFE5IAI S [FIU L 7=,
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hE 1EORRE L, FolFlOFE, §70bh CLB X & SMFLX OLHT &2 A 2 72
25 3 MIFRER A SEHE L7 (Test 1:20104-8 H 25 H, 9 H 8 H, 10 H 26 H#X &, Test 2 :
20104E9 A 22 H, 9 H 30 H, 10 4 12 H&E), B, BIRBROFEIIH DOEEL ML
720, WORBRIZ1EMU EH T TER L, B LIEIRA NI v FNET T AF v 75K
7% (BEfZ 8cm, /& 6cm, KIFFAZR O L CI—ATEIBELALD L L) ITANT25C,
HARBETH1IAMEABTL, UL LAERKBEEOE ~ 2 —KER~T,

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

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

BRBLIUEBE

Test 1, Test 2 &b, HEXZNENFFIBEDOIRANT v 7 E2RE LTz, 2 HEORER
BTRHZFEL TR 7V a A BT AVEN0FIT 18 E D ieino T2 3 &R &,
MR L7277 aFT AT T LI ARA N T v 7 1S 28305 38FAT, 2 H 5005
33 BHAZ RN L 7=,

Test 1 T, MAEXNSEINLEZ 8OO RA NT v T L7 Yatr AT Lvgk
133HED 5 bEAKICELESNTEZLOIFEN 720, CLB RSB L THEO B AR A b
T T EOTaF A BT LVE 105 EHO S B 19 §H (18.1%) MNEAEBRHICHFESN
TWe, CLBROZ Y athATT7 Ly POPME LI FAEK 19 I TH U X FEan
Fevvare s AN anFTholz,

CLB &% 10 f$l2° L7z Test 2 12BWT, MAHX N GEIL Lz 9BO I HRA KT
T DT AT AT T LUE 175 HO D BRI HASNIZOIE 11 81 (6.3%) 12L&
Fo728, CLB K2 HEIRLZ 9HOARA T v T EDOT7 P aF A HT L Er 149
GHD OB, BICTHASI TN ZD1E 60 58 (40.3%) (ZE LT, ML 5P Lz a4
W 8UHICH UX e anFLbryvate b anFixEEncunienozn, CLB
KT L= %A% 500D 5 5 SEENY U X e anTF, 4R T Vater 0k
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EanNFThol,

Test 1, Test 2 & HIC CLBXICHEI L7 7 Y3 A T AT ELPEXIZ LR TR
MU X D EERNE Do 7= (Fig. 19. GLMMs, P<0.005), & 52, o7y at A HT
LypbT7vate ST M anFLey UL REa T RPYbL, WIS XD T
RIN7z (Table 9), ZD 2D LHIFIZTZ VAT NANT Ly DHEERTHDN, @
W, 7T AT AT DHFETT AT DA TT raxFeTvatrhAnT
b E A NFITHARTARU (Table 1), AEIORBRTH, MREXNAHIE 1EGPHEL TH
720y (Table 9), BEIEXIA LA AT AT T Ly OFAEKRE LTRESN, 7Va)
AT Ly OREE LTFREH SN T RWETH Y (ks - 0, 1965), &N
DO RKBHFHFIE THERE SN TV (Table 1), 2D X 91, BARBRIZBWTIZE WY
BIZHS SN HFERBARO T ETIERWVEICFE LZHEE I E THRE SN THA
[N

AEORBFERIL, CLBRARD 7 P aF AT 2y DFE®RT7IaFe UM E
ANRNFICRDFEEEN LS, 61, FUHX FEa TR L TUIAROFETITA
WHREIZKT T 2 FAEZEREILIEZEEZRLTWS, 2F 0, CLBOFHICLY, 7=
FTHANT 7 anNFRTZaFT A7 bEanFiLoBERIINZ, SHIC2EOF
Bl 7 V3T NAHT LBRICIEMN TE a2 " L5, CLB I, sy L
LCT7Var AT TLAYOERMNET7 x o FNBREINZN, KBNS E ZITHEE
THMNIRHATH D, FEISNTEVH X N EanFRnTathaHT L DORETIER
WZ b, ZVATAATT LVLNDO AT AT T LVEDT7 = mnE o FUITEENT
WD RIRBMED & 5 F 70, M BHEF ITINE SN ICG B I T 2 128 WAy O HITiE,
ZOMBHEORBEZFOFEDL DN DH D, HIAIE, NFIZBEINLY) v~ AEITH
BYEX =DF V7 U ¥ = Phytoseiulus persimilis (Acarina: Phytoseiidae) % #75| L
(Sabelis et al., 1984), > 1A FE = b7 Spodoptera exigua (Hiibner) (Lepidoptera:
Noctuidae) I EE SN/ b Era vKIZY TR SR ONEHEEYE Cotesia
marginiventris (Cresson) (Hymenoptera: Braconidae) ## 75| L (Turlings et al, 1990),
/NIy Xanthogaleruca luteola (Muller) (Coleoptera: Chrysomelidae) (ZEJF &7z =
VDI NN DOIE LY Oomyzus gallerucae (Fonscolombe) (Hymenoptera:
Eulophidae) ##%51% % (Meiners and Hiker, 1997), Z ® X 5 IZHEMB T 51280
YEH CLB Th oAb 5, CLB O RO EEZH LN THZ L2k, CLB
Z S OIZRMITEZ D2 L O v BEERH 5,
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Parasitism {%)

50 -

50 ¢
Test 1 Test 2
40 40
30 r 30
20 20 |
10 ¢ 10 t
0 Y .
CLB(n=7) Control (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.

Fofi BHRR
CLB ORI LD, 7V aF 4 FH N EasF LY T4 | Easso 2 MOFERC
RB7 VAT LA T Ky OYFEFDNMN LT H T L35, BAHXRCHRB SN, B
HEEICBNTS, CLBE##ETHZ LIk Y 2MOFERNBFHI Sh, 7VaFhAH
T LY OBEEPME SN DRSNS D, 2T, B FEIC CLB #%#EL, 7V =
FHA AT AR BB & T,

ek K U5 ik

Kk g5
ERIT 2012 D SHEMIEM L, TNENELR LTS5/ E2 Wz, T728bb, 2012 4
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IXIMSEATBOE N R BRI R o, 2018 FIXEHLFE TEHKASHRD
CLBO.16mg # &z SH/-d 67X A 10 HZ2#4E&THRELTIALE L0z W,
ALETZLEO CLB HBIMITN 1+ H &HEEI 22D, 2013 FITRE LV &
<FfE S E 2 B CTIRAMIOREDS 1 2ARICHKRE L7z, 2014 F1%, E8b5 TR
At CLB4.86mg #F = — 7 IZEH AL O & v, R %2 3 7»H DL Bt L
7= (Table 10, Fig. 20),

Tk

HEBROD, @, @IFHIEH A ICBNTZRE 2012 4F, 2013 4F, 2014 (2, HEB@ITIF
% B T 2014 FRICHE M L7z, WL bERMIRO D 3 ER A Th 28 BT oN X EHT,
1L A X Cryptomeria japonica (Thunb. ex L.f.) D. DonX°t / &% Chamaecyparis obtuse
Sieb. & Zucc. (Pinales: Cupressaceae) ([ZFHFNTHY, WKW 7 at A BT LN
ZHR L TCNDHIESEThoTo, B, 1335 A CiX 11 Al “§F7, 3% B Tl
10 A LAIHED “GFE” Tholo, BBRIZHO—H 5 BHI KEGEHES Al 2 &H7-0 10 K,
BHENIZIR Y 72 <& LT CLB X & L7z, 7235, BEalft ol b4 mfgiE 45 725 130 i
Thote, REGEFHESFNL, 7V aF A 07 2 FE MR RERHCTH Y, PHAR
DFER2FEDOF MDA Lind 25 7TH FAICERE L, IVERK THOB4FE 1 A 2B L 72,
LR 2 & B B EENL T [ — 135N D 3~4 Bt 2 %HRIX & L, CLB X &xfX 6 [ CBikR %
1Tolz. 723, 135 Al 2012 £ 5 2014 4% T 3 e L T2 1T > 72723, CLB
X BT OB E I EEANE X T2,

FHEBRORENEE

SE NZ7 v usaAT AVHER, CLB0.16mg 252 SE/- T AT Z A
1EZFAGE CLB b7 v 72 M EF) 1.6m OF S ICa%E Lz (Fig. 21), #9 2 R
TLITHER AR L, B LIS ERICHE SN UL hEanFBltyyart
FHA R anFEFHE Lz, AT CLB BER S LEIHER L L, F4k7
ZETHEAF LS D&M LT-,

7T AATT DVBE

2014 0% 38, THLSNOFEIT 4 A2 &KX OFRER & L, FHolAIRREEA (7 H BA),
WAHRIEAER (8 A TH)2S 9 A BA) BROUEER (9 A TAIB LU 10 A TH) @
3[El, BdH7=0 100 RIi2HOWT, BRELOTVarhAHT AU HERTHAT,

T7oar AN T AV EE LT eOEE
2014 4=, CLB XDOFRAM LIS D 2 Fik L OKHRX O AR T 5 2 >\,
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TVAFTHANT LY BFELTOLRELFX 15 TSIV, RELOT VAT A
HILvBLOVI—2REL, YITAF v 7 v —L (EE35cm, &S lem) ([JINE
L7z, 26 CTIRE L, K20 A%ICIL Lo RECEAFRNICEHE L7z, BEIX, TH9A
B 8 A 27 HETH 10 HFRT 5 [T -7,

Fig. 20. CLB holder for field test.
A a grey septa used for test O and @. 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 CLBamount Holder Crown cover Distance from
No. day (mg/tree) area (ni)  CLB to control (m)

® 2012 A 10 Jul. 16 septum 130 55

) 2013 A 5 Jul. 16*2 septum 80 55

/5 Aug.
® 2014 A 2 Jul. 48.6 tube 130 55
@ 2014 B 2 Jul. 48.6 tube 45 70
FRBIUER

SHEMD R 4NFH OB BN FEIZEBWT, KEGESIHI CLBIC L b7 atrhA T
AUNTHT BBBRRBR AT o 72, WTHhORBRIZE VTS CLB b7 v FIciiEEmE,
WZT7THANS 8 AIZZ L $ U X b anFpgkans (Fig 22, —F, 7Vat A 07
LY DORFT, FHHNRBRICE W T CLB KICHEI L7 Y aF A BT Dbk RN
PHeLiz7vatre A heansid, 4BloOBMEER CHELZ CLB F7 v 7I2id 1
SHLFHA SN o7, ZORKIIFAHATH L2, IS cixryatfe s hea
NFOFAEDDINFBEEDN 5 5

RNL TV a T HA T T L OF AR ARG L, RO & HBROIZk
7% CLB KO 7V at A A7 LVEEE, RGBT b RIKICHXCHE
ooy, WHERFEAERHTH D 8 A TAICITMBX L A% E TR T Lz, HBROL
HEDIZB T D CLB KO 7 Y2t A HT7 AVEREE, RERBIAGRRIRRX CRATH
STz, WTHILORER T & 5 B X CIIR RIS AR 2 3 88N L7228 CLB X Tl
L, SBXIZHERTHEICKL Z2-7- (student @ t K&, P<0.05, Fig. 23),

KilFE51# CLB Of%EN, 73T A BT AVICHET GOFEIC KT ESL
PHARDT20, RBROIB LODIZHNT, RERBABEZEDO TH 9 AN 8 H 27T HD 5 [EIZH
7o Tt 75 RDOFEETHL 7V AT IA N T LAVBLIO~I—2RELE, RBROT
I%, CLB X CHAE L% 145 BN D 25 BHO TFAMRIULL, D5 b THAY T X K
EanFThotz, —J, MBENOEE L 154 O FEN L AN 15 AL LT
N, PUXLREannFIIIELEEN 2oz, RBROL RIS, CLB X TIIE L%
F 140 AN OIUE LI2FAR 11 FEO O H 4 ARV U X hEanNF Th o723, XX T
1% 242 BHOF TN OGP L7z 34 BHO FAEKICY U X b v a FiIE £720 > 72 (Table
11), oY, CLB KO ELEFENLOARY UL b axFnPfklL, 7>, CLB
K CHEABRICHRTT Va4 AT LVEENED L2 &b, CLBIZHEL &z
POXNEaRFIZLD TVt A TT L OBEMRIIEINRENT-,

— 5T, ELEFFICEDDZ VU Z FEa A AFILESI1THERO4.8%, #HBr@2.9%
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EENIZERBLI BTN, 7VaFT A TT LAV T HEEMRHIRET T X e
NFOPMEEDHTRMIT 2 Z 1%, LLND 2 DOBHIZ L0 /NI 722 5 FTREME DS &
5, —ORIE, 7VaFT AT TLAYRYTX N anNFORRKROFETITRWZD, K
KOFFEIZHE LGS TIHERMEWAIENETH L, CLBO 7Y a A4 7 A
KT HHEMGIIREZ LV IELFHET 2720121%, AXRkOFETIIRWT Y ath
AHTLVICETENTHELARDFELETHLIN AT HANT LVHFICET S
NieGaov UL b E‘Z/*‘?L@EJ?{K%’EJ:E@ L7zv, $UX NEaFoEIITEIA KD
TaAtT AT L DEFRIIK WELRELZVTOLERHD, ZHOHIE, P
BB TIIY U E P EanFoOFERREREZEETERVATH DL, TFEREREIUINT
DEIFEEZ @ % (Jervis and Kidd, 1986), YU ¥ kv a F L[6Jg D Anagyrus
mangicola (Bokonon-Ganta et. al., 1995) X7 Y a7 A #7 b aF (fLE, 2003)
DOMEITPUEZIT T E ORI 70 &SRB 2 M L 720N O KRBT & B S/ 2 IR AAPE T H
%o F ¥ v ¥\ Manihot esculenta % NES % /1A 777 I Phenacoccus herreni Cox &
Williams OB % AWM TH D N a/3F 0 1# Epidinocarsis diversicornis @ X 9 (2%
FREEBERN T EOFLCERNE L CEEL 2585085 (Van Driesche et al., 1987),
L7eMo T, AEOHA S HFERKEBIN 7 P aF A 07 5 OFEMENEEL LZ
LTWOHBEMERH DT, 5%, TORBEEZNONITLILERD D, vk, REROD
CLB XNHDH 7Y aFe S FH Feand BPHb L, RAEMEZBL T 1#EHOR
ThoteZ o, ABHEZBL T CLB M7 v 7B DFEN N7 b, 7
TaFe ST A e anFIxdH CLB ORBITHRE Loz,
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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
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Fig. 23. Effect of CLB on Planococcus kraunhiae density in Japanese persimmon

orchards.
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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
©) 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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oz

TaAF AN T AUNE, BUEOBRIEO D T HEEICBW TR LMEE 2> TWAHHRT
bbH, THET, REICKHT DRI FICEAEAICL > TIThbiLTE, LirL, A&
BT Cdo D F I & ~F OFREISOB R T e SIS A 020 12 <V, BAERE AR & 7

HEOQIE T, AN L APRITIIBRDR D 5, —J5, BELERD FE CIIARMORAEN D
RNZ D, I FETHEE S LR RATED & RECHIZERE L2 KT LTV D A6
PEARIE STz,

BNICABT 2RO BRI E LT, HESHEMRE sMAMEINTT, Kb%
SHERBINT=T7 Y aF AT 7 aN\FITxT 5 ER O ERB OB R LRI, &
K BAE T EEEL MDA WAl & ol & U7 KBS FARIBE BRI R 2 T Sr LTz, Z OBEBRIR
RITEITOBBRE RIS T T P aF DA T DA LD EMHENFE L, HKHEIEA
[ K ORRE DNHIR S LD, 2 ORKBUE AT ERASR T, BN D e CRIE L 7
HEBIZORERELITG CTHREN DD, FEHEATIAET 2F R LB Rz
ITOMERD D, FRZ, FBH A LT REBICER P EL 52 27-DRIIVETH
BN, AT DHBEAN DL L, 7VaFhAHT 7 o _AFICRIFTEEEN K
Vo BB A LD BRSO BT Lo TRES B D (B - 1LH,
1978; [LH &, 1983), MEKREN DRV RLE RN 28N 5 2 L ITREMICH
TEEMICHEELTH L7251 TR, RICERELZRFLTCT7Yatr A TT L DY W
=V U RAEGER T, T, ZRCRRHICHIBRZIT DR ITIVTERREELZZ 912
ZelhDn, O, AFEITKT DBERO T L D BEIEEHD Mg,

FXNRTFHALYDFREFEEL LT, @&afﬁﬁﬁ(mm% 1983), TE24T 7
% (UM, 1979 ; LM, 1980), fREMEY COMMEEMAEE (LH - =, 1980), &/
FERR O OEHBEGHE (], 2000) ZE03 A% S 4L, RME~ORKREHB L O&EO Fli%
AREL 72 o T & 7o, MBI TIE, BABESTEIT~OFEREE, £A7xnE %o
T2 b Ty TR HFHAMEE, v RCB T A A, v FEREO DEHEE A T
TATO BB ERR BRI 2 FHI L TRV, ZOTFHNCH > THBROBER 2R ET
D2 ElE, B ALEHOBBROKRIR T, TVt AT T LAUHROBENG B E
BTHD,

REE R ERAR Tl AN K DI 7 AU 7 at A 7 by
2kt 2 BibRIT % REOIEENRSF L T D, RBZEFIHAT 2, F ROy E &K
KRB Em, BBROKEDHFL72D (REF,2003), L7zi> T, ZORERERDAL
BXTHETICWDC T VAT A TT AV OBEEZMHTE D00 TnD, 22
T, ZOREBRILT S0, oA LT,

—OHIE, WMRERBRAOBMBBMETHD, HHTLIRA=aF /1 RREBA OV
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)T 7T KEANE, BAT IR EE RO 7 P at A BT 7 a N FIEEEE RTINS,
AR CIIA IR DREAN 2 B89 5 72 OB 2 T &3, KRS ARBEERA R I
HANND ZEDRFHRETH D, BMADONE L+ RIS ELH720I121E, BRI %2
HI 2 B & 5 2, 1@ B Tl A S 0B B 2 il 2 B CAFITHE 2> TR Y,
BB NE L LT VIR TH D,

ZoBE, M7 2w oHEMN LS R BRBAERHOTHRETH D, Z DR
XBABRENFE D F O S O T A DM 5 7D ie b BE LIRS R O—>ThHh D, Zh
EFTITHERICELVIEREL TV, SMeghhlIERE 1mm UK EIEFITNEL, £, 2
ORI IE b RN 2O S K hanad e Uiz, Lo L, 5 [EBA% Lz THliET
TxzuE®y Ty AR LHERBROREY— 7 L EHKIRICE Y, BRE O EE Tl
T&E %, 61, PBREHOR 122 HRNIREH 2 FRITE 5728, 47 7 v B % e f
TX5,

PE7 z w2 L7ZhBREdN E LT, RZEREIECHIYMAT, EABAmICXL S
BikRIZ, FH D200 LT RAEL D EMIBRIRMET T 5, £z, BWREICE D EEN
BND EPbRE 2 RS TREVER B D, — 5, ARERBRICHEH L7 2B HELANE, Bl
RECRFEAERTD 4 A B E TITIEHICEHRE L TR s AR L TESTHY, 20
B AUTIER) £ TR T 5 72 D18 O FEAIBAT TIEPIFRZIR N BT W T AU S 20 R
MHIFRFCE %, BUE, RIS T TEMERBRERMTOATVND

el PET = m ' ARSI S A REHRELEE, RISz 28 ML
TePibRE O PR & X0 T E R, BIBRERE ORIROBLE O b, ZEWHILEZ AT
D EIEE R B AR OEKAB R A EZ 2 _XE b LRy, Ebl, 7va)
NATTEOWET a2 4T LCHALTWS EEX NS 7V at A
W7 NEanNFIL, 7VaFTaATT7 L OB ERBRICHEELENS Z EnTREIND
(BtH, 2014), KFEUSDO LERMTHD 70T DA HT 7 a0 "FRT 0 F 7 LT,
A NI EOMBEICRIETET 2 a0 o HOEEBICHONTY, 5%, WMEET 508
Wd 5,

PE7 =1 & AW RAEHELE & REEER 14 CLB IZ X % &A1 O FERR AR F 2 47
AbEZZLICLY, EVWOFEEM Y ZENAETHDL, Thbb, RERILTEMEY
= O EANREL EICHERFT A BN S 508, IR E oA CH W 2 5E, ZE
L[QEVEENEWVWVEY c o U MEHICHELSC TS BHO FSTE 7 a3 kb T
BEBRZNAE DG LI WEEERH D CGER, 1993; HAF, 19965 £k, 1992), LaL,
WS CTIRIE G AL ICHEANRDER D Z N E <, REDBEZFIET D ARERS 572
CLBBAMIEHTE 5 LEZ D, —FF, KB X 9 72 P ¢ I3 PR I Kk
WAERBTE DBRENDRWGEENH D0, RN DN RERELEITEA LT U,
T, M7 zeerEHOVERERILTEE Y 2w Ea b ue L LTHHALTHD
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TERKBOIEE ZAET 28E0H 55 (Teshiba et al., 2012), CLBIX7 a4
T LNVHORE TR W, RMERELE L CLB 2 X 2 % Ao fEmraF HIZ0FH & A
RBTHLEBEZDND, SBIZ, Z7VaFTHATTLVLUNOATIIATTT LR LT
AN THDLAREMES &5, CLBIZRRITHEL TWD AR H D, ZHAH 6Tk
MITEVRBIHIATED B2 OND, 5%b, AT VA T T LTHIT K D HEERE
RNEEDE L, BEOFREINC 272035 K 5 PRI AT,

IS
A LD Z &%%%oﬁmﬂMk%??Bﬁ& MAERMHICHEZRT D,
7o, mEREERGHBS SN HR 1B BEUEHIZINEO Zfe8 e niziZuni,
e NG S A N e DISFETH A DR & W72z, RIEBRET

2R ORIL Jolft, His MEELICET = v e B LOKEGEEG I ME OMFFE 21T 9
2% 7= 0, TR CEMIRIL, oot 2 Bo iz, ZHALFERA ST T g
FEORR%, 817 L— "=t I 7o at A BT A BETERE 7 cvE v
HOBAZE, LT TERRSHITITRER LR L OKEGE S WE BT 5 BRICEE L

B OB N L KR TR E N0, BRSO 0 IEGHP L BT S,

PREE LI RBJED RIE D95 % g o To i R —RKif =, JUNKFZOEITE T+, TR+
AWEIFERER I O EB EiE L, R ENERENEE 2 — O HIE— B,
o R EHR A EN v — O LR LOREREE HEEOR O R L, 3
HIFRER O FE ST 7z o T TNV 2N el B R RE - o ¥ — B TOARKE KRt
A= DRBHHYEE S, JRIEA— I — Y ESAL, TUNKRFZOARBERK, BOEEE
o TV at AT LA BIOR 7V ar AT 7T 2HE LT FS-72EME
KT Sh, RFEFSA, FIEES A, MRS A, RARBES AL, AERTSA,
TREZEI AL, SHHEIAZOLNLIBILBE L LT 5,
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L3

7V a)rHA I T LY Planococcus kraunhiae [IAE R D 1 4R CRE & 72 o T
HEEERTHD, 16K, AREOPBRIZFITEABAIC L > TIThIL TV zhy, REE A~
Z O OB g EFAINBE LI WIGFTIZAR L TS Z &R0, BiBRIRO &N
SR FEARH SR LIS WY, TORRIIIRAN D 5, €I T, ARITHT D
B BREL I DB 27k Ar T2,

1. 79aFr A7 LVPIRICEERBETENT 527290, RN FEIZEIT 5 HEKXR
WM Z Tl 24, w8 MRS SN MR INT, FICHRERDZ N ->T-DIX
FEGO 7 at A BT axTF Allotropa subclavata BX 07V at A HT v E
2 /3F Anagyrus fujikona, TEMZ ~ /SN0 1§ Diadiplosis hirticornis T& -7z,

2. R XETIE T DT IA T T LY DORENDRN LD, DXETHEAS
NDEAINKENCERELZ RFL, 73T AT TAL O —T =2 AEF XL
TWO RN H D, €2 T, RHNOKEMHMHE TR R INLFHFEE T a)h
AT 7 aNFITT 2 KFMEAN OB LT~ T, ZOMR, EEAREREL, L
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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. I 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, IGRs and BT were not so harmful. According these
results, I 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 kraunhiae with utilizing natural enemies was
established by using more mild pesticide to All. subclavata. The system was as follows: (D
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, (3 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, CLB) 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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