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(4, O h, BRI OEN, AR -FAEBICLDTF LDRERE TR OEHEEL THRELE (X
5,
(number) ~ Poisson (y) (X 4)
log (y) = betag + X (betaj*(pesticidei)) + €researcher T Eweek (. 5)
number : {E &%, pesticide;: FAN DFELE . eresearcher: T B LEDT U H DN E . epeer: AT IA

IZRDT 7 LR, betag: /N TA—H

FHAOBENTT L P — L& HLHER 0 LI W TEFR LTz, 95%(E HI XTI 0 238 £4L50E 9T
FHF A br— L SR LTt G AR O HBLIE SR D3 5 ORI A B LTz, 45 /3T A— 2 D
Gy AT VRIS WO AT A ARk B LTz,

A =BV TREORKRTIX FAEORITHDOWEDOREELEZFE LIZET Va2 AW THAE
KL OMBEOFEELHM LT, 27 L. AL —E UV TREOMHITTIZ, Ny 77—V —1TdH
LZREORHYPAERT LIZLDI 4EAUMEOT — 2 2 AW THTZ21T 272,
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BEUL T A EM%L 1, 2, 4, SHEEI T2, FILIZMEHIKR, LEIZOWTHEEA OEHE
8% LCIMSMS & W TAT o 72, Bt 51k, LCIMSMS O Sl Fed & B0 T
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<HEP AR FORE O TR >

TERTUREZ M L. 50 ml i O I ML EEEZRE L, ZoMEmEREHCT &
F=FUJ:k (90:10) DR Z 10 ml %, BEEAEICT 1000, FEEEZRIC
T 180 rpm, 10 srE#REML 21T > 72, flili# . 6,000rpm, 10 4y O BEAZTT 72 -
7o, ot E=E LA =y b (Millipore Ultrafree 0.20 um) TAitd L3#HrH O
MBI E LTz, Z ok a v T LC/MSMS I THIEZ1T - 72,
< R HERCEL O TR >
B L7 BB 2 77 2F vy 7 ®-o NNy MIIET, BEATIC TR L., Fbhici
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AHih= =~ k (Millipore Ultrafree 0.20 um) TAi# Lo ORRIKE Lz, Z0OR
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<O hTekde & Sk >
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R R 7 OFHE & AT,
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(1) ENHEERR
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K.Y T7770 BEXOT7 2= 8T Y= LREAOT ¢+ 7 v =% HD5 I X O HD50 iz
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DEEZNVEBHATH D720 (K(1)-7) « BESEL 25 ERBEZ T 5N 2MICEMT 5
ZLeEhD, Thbb, A =aF A FREANL, BRELZ O E<AHLTREZKSIMA
TEZIE, HEREHA LY QRERZEZRTIELIZLLAEBTHLIEZZIOND,

Xt =aF )4 RREARLT7 2= 1T YV — L RIEANL, SSD OHE NEFOHEY Al
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1) EWHERE : T AR EOARY FHEOKFELZ A WIHIET U 7 ORER, EAIZXY
IROREITED OO, FH WO HBUEEE~OREBIIMARROMM 2 H 5 2 & 2
Lnkipol (#F0)-3) . ERMEICEL I, 77753 spp.. 7THIU~spp., VoA -3
NA spp Kkt L CAFEDOEFN DY+ R TR ar br— X ED HEW 5%EARXMZRH->Z &
PDRENTZ, 2 b — L EDEOREREIZOWTIHEBICE - TEVRALNEZN, 20 3250
FREEICKT LTI, A 347 n 7Y RTho b b RERADHMBEN RN, A XX 707U K,
raFT =y, T4 7= O 3FNEEA TV L0 b EEOSEAREE A 5-10 FIERWVICH
BMbod, %L LEZRUEOHERNBENTHNDEZ 0D, ZOHREOEINI DB XD,
NI ospp.TIE, D 3EANADMHEE RT ORI L, 74 7 r=LOAHBHEEZR L &SN
2o 74 7= Vid B O SHEREERBRICBVWTCHLREZEORENR 2SR 2 ENRIRTY
DR, avFa v HIREZERMMENLONEL, NAY spp ikt LT H R ERIE L 2o T2 w]
BEMENEZLND, "NF=spp.. 2T VT Ispp il L TiE, = b — LKLY HF_XTHIK
FIXTCIEOHEN RSNz, "NE =3 x4 =aF ) A4 REIORETTHEMT 5 2 LERETHRICE
WTHRINTWDEN, ZOHBITIEFE-Z D LIIRENTN RN, NF =a )T U T IO KEE,
HDLWVIEHFFEOW D72 EOEYMHERPEBRL WL O LEEZ LMD, F3 v HS R spp.
B LTk, 2MEETE T a VAR ORZENME» oA IF a7 Y K, 747 o=
AOMlER L, Ta VATHLEZHEORVELEWNVESIWDLAREELH Y, 5% 35 R5KRE
MUETHD, MBFEZICONTIE, ARD A LVICH L TTRXTOREFN, 7V ITx L T*x
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BEIRE N 2> T D7), BEROEENRBIENR TR HLERDLIT T T LT HIY
~ DY eI LIEHBEIRTH D LB LN D,

#(1)-3 HHEREOT AR EOFEEICHEL 5 X EAORE (h R fE)

S ]
oA {357 a7Y afe@:\y ij47°u: TATAD )
R N Jb >

77T I spp. -3.32 (a) -3.20 (a)  -0.60 (b) -0.56 (b)

7Y I 7~ spp. -1.65 (a) -0.97 (b)  -1.43 (a) -0. 28 (c)

e T - 3 331 spp. -1.25 (a) -1.88 (a) -0.41 (c) -0.79 (b)

th | 4= spp. 2.57 (c) 3.01() 1.9 (b) 0.35 (a)

257 3 spp. 0.62 (b) 1.22 (d) 1.01(c) 0.20 (a)

I NI spp. -1.20 -1.64 n. s. -0.54

% %ava@msm.‘ -1. 00 n. s -0.84 n. s.
¥ AETY hT LAV R

Spp. 0.81 n.s n. s. n.s

Ei RS A L spp. -1.51 -1.01 -0.74 -0.75

ge | WA - FAEST spp. n. s. n. s. n.s. n. s.

& BEfmPE: 7 & spp. n. s. n. s. n. s. n. s.

&l &M E spp. n. s. n. s. n. s. n. s.

7Y spp. -1.97 (a) -2.26 (a)  -2.26 (a) 0.40 (b)
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Ny 77—V =BT LAAL U TRHEREZHVWERET Y 7 Tlik, T A% Eo RLE
DIRAEOR R & 1TE W FHIE WO LB EEREA~DRBITHEA L > THRA R RZ— & L
DT ERbhoTe (FQ)4) , 7470V EXAT T I3 000 EBEEAOHBEAND - T2
W, AIF 77 ) RTEHLIOOPEICHE TV, 7eF 7=V TIXAOMRMBEZ L 5 08X
OEob ol A3IF 707 FeruaF 7=V Ny 77— = OEWICE T 5 B
REMEPMRNMEMICH Y XA 7V VidEmWENICS 2720, 2 3FDORHERIC OV TILEE
BEICE > THAHABREORHANRRENI D, LHL, 74 70 =L L TIEZEMEVIC S
BMobd ¥4 7Y VRO IFETCAOHBANRROND ZLIIHET REZLTHD, 7 4
TR ET T T Ay spp it E KA IRVEINICH D | ERREEESIR EZ N L CiEICEE Y 5
ZTWHAREME S 5, AMHRERBRTII 7 4 7o = VTR RENE L. 74 T = LD EZ M
DEWFEIT & <12 LD50 MEWEIIZH 2 Z E R RINTWD, ZOFERGEAITIEFITERWVEY
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oy FE R4 A3IFsuFY raFr=y Tq4ru= FATAY,) BE
K N JL N
7 7T LY spp. -0.81 (b) 1.28 (c) -3.21 (a) n.s. (b) 0.028
. | 7P I U~ spp. n. s. (ab) 2.23 (c) 0.49 (b) -0.94 (a) 0.005
=£= .
ol gy e 3 andg
& spp. 0. 57 n. s. n. s. n. s. 0.020
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/S T - TN
2N 5 | spp. n. s. n. s. n. s. n.s. 0.018
# M| 3 WEE 2 E spp. n. s. (ab) 0.71(b) -0.69(a) n.s. (a) 0.021
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% | /~F H spp. 2.01(b) n.s. (b) -13.4(a) n.s. (b) n. s.
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(3) AN ICB T AR A=aF /)4 FREBAIDOERY X 75 - EHICEAT L HEHRNE - &
fis
2010 =5 2016 AR E CORA =aF /) A4 RREFKORBBICHT 248U X 7 -l
BT o iEM 362 L va— Lk, TOME, MEIIUTOLEEY TH D,

SVURFan=— L) o T RNF om0 S5 N P EE 0D R G SR | B N
A ZENERPICHEIND SN TNS 220 =z L b AREENME L CEAEN
FTATFHOHMEBLRET Z2LEND D,

FTUHETIE, A3F 707 ) ROERBKBENGWT Y 71F & A& B0 EOE R
RERMETLTWD EWHMBBEGEARENTNS I, LaL, KimsCCIixima
FROHZFHLETEY, REEREZIEH T 57 —Z X —0RI LTy,

B OO ZHE LER, fE I Y ANT O (2uo=—%) T8
FICHY . XA =aF ) A FEENES LZUE LD IE L Ty e y)

WL LTHDDE—8ORKEEOHR (F—A NV T, R4V, AU=—FT 2 T A
Vb GsE) Y

TAVHIEREIZBNTS, IVATFEEHROMADIL, x4 =aF /A4 NREEXS
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HRIZBEWTHEA I U IVANTOREHEIIR A =aF /A FEER LTIz
b EmL g 2,
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IREARR T MY = DJEY,  FAEREBEOBBRIZIIVATERRL LTI bOBR AL
T, RANTFTAFICEHT2b0EDL T IALLRIN R, ShicxF=aF /A
RS B % Ak L A o 7
IVAFTHUDBNDRA=2F ) A FERIEORHFIE - y~@@mm T e e
HEA D =X NT, BEHBEOARIZLDZ2BOTHY , FRICEEAISCE Y =4l & x4
=aF A FEEOILIJEM (Synergism) ﬁ>@%-%$¢%iﬂgﬁ5_kﬁ§§§%g
ncTwnd

s WINTNNTF ORGSE - FEAEY L EEOBRBRELMET 2 LT, XA =aF ) A FRE¥E

P TR BEA - RS =A%, mARRREOEGREC OV TORMILEL
HExbhd (1K(1)-13)
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2) FEGRBRICBITDEE OO E, BGEALLEPCE IR I A =aF ) 4 FRHEK
FIMBEE L TCWDBZERHLMNE 2T, &6, EFEERICI YV FDOREREN LRI HH
BRN Y e =y

(2) REBR~OHER
FRICROHCT S & HITR W,

<ATBHBEIZIER LTl R >
Frigitifli o ~ & FHIT 20,

<FTTEBEATLIZLPRAENDIHE>

FEDRZ MM OFE R, XA =3 F /A FRBLO 7 2= 7Y —VREEIT, ko
RIS TEZMERENIAS . BEEZTRT W E XTI WENFE L, LT, B
FORBEEDO I L 20T 27 FHMEDORF N EEND,

6. EPRIEFAIFEE ORI
FriCRifli o ~ & FHIT 2,

7. WFEREDORERIRI
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<#mX (E@EbHbv) >
FRICFLE T N S w2,

<ZFoELFEEX (EHERLL) >
FRICRE T _REFEIT R0,

(2) DHEER (F2%)

1) FREE T - SRR S - hAREER (2001543 A) BEEREICB T2 x4 =aF /A K&
BEEREZEOMEZE. OMESRI XA =aF /4 FEROREE RIS T 5 EBOFM]) |
FSIEIAAISHBIWE R FE RS, IWERFDANF ¥ R

MHE R, AT E S, PAREIER (2016) FRIKE DB ORA =aF /A4 RRIEANI T 5%
PEOFEMZIZIZOWVWT, HARRFRFE 76 RS - FH 60 HARSHBWE R TP RS
ARk . OUMES x4 =aF /4 FEIEICIHEREE~MN, EETHhrol
D2 [W142]

) AW, HEREC, BAEY el AASHBMERFES KRS (2017)
[FRBFCBT DR A=aF ) 4 RRFZEBAOBHE & AR

(3) mBRFEEME
FRICFLE T R E TR0,
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(2) ~NFNTFHHITHT 5 A

=] N7 52 BA 1A N B S BR BEAT JE AT

AW - ERRARRENIEE 2 — TfE A
BREEU X7 - fEFMIEE ¥ — oz

Sk 26(BRARAEFE)~28 4R BT HAE ¢ 31,405 TH (9 HFRL 28 4 1 9,499 TH)

(EE]

R, X F=aF /4 FRERFEZNRE L T HREBITHE BANC X 2B ENTFASFHITKT
DARREENPRERREMEL LCTEREED TV D, HAETHBA Y AT ST EEEEDN
EEMICEDEAICS D ESNDDN, BRELOBBRIEIAATHSL, T CARBETITZ, T, E
KB E~NTARFORA=aF ) A4 REESLOMRKE AR OSEFEEELFAE L, T0
R WThoxrt=aF /4 RRFERAABIERYANTARTFOT =D —ZRLTEAITIY
NF LRGEDORNEMEBEEZ R L2, kO FKY VRZERABLIOE L A a4 KA HRHA
ORBMETRMEME L LT, BRICEWE VWS Z L da, LAY L Ru A RO R, attE
PERBRNZ LR RENTZ, I, BENAEOI=av=— (V=" —DAHATERLIzan=—)
ZHWT, U—F—IZ# B (200ppb KEEHK) - #& 1 (20ppb &~ a FEK) TA I ¥4 27 v 7 U FdHDH N
F/ e F T =V AL LSS BB E I aa s —AEICEE I o0, BOEs
TIXOT 7 20ppb THam =—AFEICHAEREZENELL I ENRREI N, i T, =4y
ANTHEMm I =—%2H\T, EHEN LA IFZ 707 ) FEREELRBRLER, 20~
200ppb DAEM IR E Can = —AEICEEENAE L DL Z RSN, BRSO O
WERET — 2 ZIE L THM LR, B CixEsmH i 10~100pph D E THR S 5 Z
ENRENTEZENOBHARBERICE T I HZBEZEIRERFIENORLIFVETRELI LD
EHEE S T2, EAN OB A LN XTI O MR A G A K L, IR B o T —
LA L THMITLICRER, x4 =aF /4 FEEMHEIID LAY AT AT HBBEIIK L
TEDHGREZR LTIz, LEDORRNG ., 5%, BINIIB T D~ T3 F 5040 BE BEIK 4 5
T2 EEbic, BROBBEERERZMEL T, LRORBRER LKA L T, AEEELZ I
THMEND D & Eim S i,

[(F—U—F]
A A TFFTANFTAF, ZawANFARF RGN FARF A IX 7 SY R, s
Fr=vr, afEEE, an=— Bk, SmfE#R,. FEEY

1. IItdiz
W A =aF ) 4 FRZFBAZREL T 2REBITRZBANC LD ENFNTFHEHIIXT
DEREREENRKERREMNBELE L TEBEED TS, JEKTIL 1970 44X & el LT, 2000
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FRIZBTDYANTAFHOLHEMENZE LR T LTEY MR L7 EER L EEFET D L
WEENLTWD, REO—2IZEE L RO TWD 1) 2) .

BRIZw A NF ST I, BHHE L TR A IS0 EN S B HEP OB R AFIH L CHE
THIERMOENTEY, BHHEMOMLREICEEIRT 20, REBITHER RFREE LIAE
MOBELZITRLT VW ENBRESND, 3)

—HF T, ZNETHRBWICOEIANTAFICHT 23 A =aF /4 FEEOERY X 7 FHiIX
HEATEBLT, ROy —% Lr@Esh iy, U—>F— (B&i&mh) o428
PERMERBROM RN D, XA =aF /A4 FREEBIOT 4 0= )lid T XT, AT AAFH
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0 =—CBI D WRMERATR ik E - A R) OEGFETIHsn2XETHY, BIEICKDE
RRUZAIZOZU RKRA Y by, ag=—0HKE - A AOEEKRE RS (K(2)-1) .
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2. HEBEEER

ABMECIIRA=aF ) 4 REEIZLD~UAFATFHHICHT HAEREY 2 73 ilix 475 & &
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AL T IR S IR AR AR A 2 b & LT, R E A A LI = n
=—WBRRET 5. 4T ST EOR L&A LT RRIEOAMEETT 5 L & bIo, PCR
BT & BRI F IR A RT B E T2 T ST B RO A I U L7 — &
AL LT, M & OBIR A<D,

3. WFREBEARGE

(1) BE~ANTAAFEIMEBZEERR

1) #MEERR: I~ AT AFBIVOVa v AT AF O b T B A CHRE LB A
Fh, 7av AT AFOEREBITTFaR—NLC T 7 b L IFI=R—N-TFv 7 (T
VARG A TH AT R) OBEANFE Wz, BB A O 3 HATE CICHRE - @RlEFE
L, REHEGECREBHM R USEHETERLIME Lz, RBEX E LT, EHBmicdbin &
b 5B, BB EZERVELIRIX, KOD e &b 3EREOREYE (VA hx—
) Radit/, 1IR3 E KEME) CEELz, BEHFELOEE HEE LT, #
BRWEILT ' b L, SR oM IR 2 4= 0 SuL /At Lo, A
BAEMIEL 25C£2°C, ML 50~70%RH f2 . WEREFRI TR IR o7, BG4, 24, 48, 72,
FBRO6 RFZICAELSF, TR PEFTOLFEERR LTS LI, BRELRGBL TA4RMEZEND 24
FEffl 3 & 12, 1 mL @ 50%(w/v)> a BRI A ANTe T o2 — 7 %L LThH &7,

2) ROFMERE IR L R CTH D, EHRT 4 FFRITE R S E 7, BRI
E LT, BHHBEANICA R 5 EBX, HRMEZ S ERWVELBRGRX LN DR LD 3
WEOERENE (VA bo— %) KEFiF7e, 1 X3\ E QXMEM ) TEM L, &
FIEROEE HIEE LT, #HRYWE % 50% (WIV) ¥ a BRRRICERR 3o L, ikt 188y
720 150 uL ZJFHI & L C ARG EI L7z, ZOH O FE M, K O] E T8t 73 15 &
FETH 5,

(2) I=zavp=—%HVIAERPERR

1) BREBHERR . t/avtt~Ant A"Fiiae=—X0, K EEEXIOHEL I R
X, U= —H 20lLDAHK LT, MEAEREITITXTRELLEI=ae=—2Ek L7, 24 KH=E
WNERBZICIEL R, V—Z—10KZWO L, 7aF 7= LEA 142727 U K 0.2ppm
(200pph) 7 & h R AN L C. Bz, BICKE Lz, 20 200ppb & WO RE X, B
B - EHOERBEED 10~100 5D KESITH-D, RABEXE L CTEREAEEZ L T/ EL
B EZHE L, BAMHEEZ, 3SHMEZENMEL T, 20%., BREMELTRNOT —R |
MR K OME R EL & B L 7,

2) MOBHRBR : WA T IXAF v 7 r—R 2, WilisBELE L TEHELT, ¥ 3 V44
CNNFRF =D —FS5LANT, V= —EIl2FE L (I =apn=—%4E S (X
(2-2) ., S=an=—AERBIWHZILAIX 707 K lpph BL O 10ppb 2 & H L= v =
BRE 5 2, BOKER X ORMEROFIEE G L,
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20ppb IZFREE L 7=,

FENZERBEMFTEFTAN Y 7 AN (H S 25 mXIE8mx8m) #2XgkE L, V—h7—%% 30/L
W~ LizZa~iinFAFiikan=—%1an=—3o8k%E Lz (K(Q2)-3) , i%iEk 1 H#%
VA9 R MEK (HEALPE X (T8RS0 R) & 9gaXfE L, & 5 17 RelcE LT, fE
MEBEREZFT L2 L TYANTATFOEKBEINEELZR T Lz, 2T ANTEFLTWNDE
CEARZEU L CEEEAFRI L, 17y A, " ARNEEEITo72b & BAENL - fi#KL
THANOERERETARTZ, 2O OT — & &2 WA X & SERAVLEIER K OB Clhigd 2 2 &
T, A% 707 FOAEEBELZFHE LI,
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(4) =N ANATFARAFoMERBRE

ZEOIERB KON R ANTARFORAERENET DL LB, REOXRA=aF /A
REBEOFHEDOHEREZNEL, v AT ANFOoMmE LHRIH, KESRM. £ L TEEROMH
& DHBBRE T LTz, v~ AT ATFOoMmIGERIT~ AT AFRERED T —2 (RIEK
¥, WHMEEHE, KBV iF%EE) 2H L, BEEHEOHE BRI ETFWET —F X—X
(Webkis-plus, EISZEREERFZEAT) WOREKT — X X—2AB L OB M 5 (2016, H A ZIREEGE
41:1-10) OF — X %, KfET — # 1X WorldClim % (http://www.worldclim.org/) . +HiF|fH 5 —
XX g E R R gk X (http://www.eorc.jaxa.jp/ALOS/lulc/lulc_jindex_v1402.htm) 7% fif
ML7e, ET AT ATFonMmx L TRk, TR, x4 =aF 4 RREEMEHRI 5 2
% 2 Maxent &7 LIS X DIRENT 24T\, A BEMHEE 21T o 72, TS OfENT & RIS, —
ALBRTEE T L (GLM) 1T X DN 24TV, FARICRIEDEH & DB 2~ 7,

(5) WESANTARFIZBITIHREFEEY DORBRERNFAE

1) tiaFHRFEE : 2004 F T, dbvEE LIFRERETIC TS I A AV ANTFAFEIO
R~ NVNANFARFOREEITo T, IBHEX & LT, BA I A A~ AT RFREAENLL T
WA WE RN T B ERA KR F v 82 B X OE B R EAE) EAC BV CER~ L
INFSTF AL LT, 2015 4 FE AL A AR AR AT 4 L OV A M A AR R ZERT IS Tl A =
UAFTNANTANFBIOERTNANATANFORELITo 72, HBRPFEX LT, BA I v AA
T INFTNFRBEAEL L TR WERBREAEAR BB L LA EE EHEHTICRE W TEE
YIANTAFERE L, RELEY TV E, BEMEETCRTE28123 25 & & 512 PCR 2
{2 X V. Nosemabombi DA HFEEZKD =, F7 N. bombi NSV 7 iconCik, #
A VI by —7 o AR AT T2,

2) RV FF=FE: WBERE I VERFES Y T A~V AT ARFEBLOR N T v oNT
BIXOAKFEE S a vt~ AT _NTFOU - — K ERE L., ESLEREVIATO G HEIZ T
RE LT, RE LY U 7 ZIRRAER L, Miil X OMERENIC %43 % % = Locustacarus
buchneri @ AR, Sk, SROF W ZBIZE LTz, & 52 B TGRS SR » Il D0 T,
Fais - A 1.5mL = v X RV 7 « F2—T7HNTHEY =) A XL T Goka et al.(2000) D 5%
\Z¥E U C DNA & fifitti L. L. buchneri #2877 4 ~—Z MW TI h=a v FUT DNAF F 7 m—
LACAF VA =BG FHBAZHEL T, HIEEWOAEIC L > T, FEELHE L,

(6) ESMTIT B v AT IR R
CANFAFIERTBFA =T ) A FERRABEBO BB TR E RS - E L, B LT

4. BREVELR

(1) AT AAFEIMEEERR

WTROEA S, #ih - RO LIS IIYNFLIREREOREEZ R L, F 72 RFERE
EEbin, BUERIANMS 2o TWVD I LN RE Nz, BEFBEMICIT, EEREMEIRD S
Nieholon, BHEROFBET, A XX 787 RR I ANTRFIZH L TEDINTHS Z
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ERENTE (R (2) -1) o UEDHRNL, x4 =2F /A FREEIERE~ LT AT
JERRHBIZH L ThmWaMERmE 2 AT 5 2 WL NnE o T,

£(2)-1. bTIANTFT AT RO7 0 LT AT ORPER B - 8 0 B ERBR ) B 5 L7z LDy,
LB A8 WERE . T B T2 WER R O, HHIA O T OO MIEIZ A 3 7 IV 8T LD, (48
REf#2) DM, HATIZT ST ng/bee,

B StERLD., S Ol B OHEBLD, 32 2avl
AZHES207UE  0.29 0.159 AzHSOF R 140 3.90
(0.081) 0.0973 0.140 (0.037) 0.469 0.493
JOFT o 0.0344 (0.282) DOFT DL 0.00336 0.00738
(0.04426) 0.0287 (0.282) (0.00379) 0.00305 0.00738
FT AT L 0.0756 0.166 FFARFTL 0.00512 0.0224
(0.024) 0.0719 0.136 (0.005) 0.00512 0.0224
T FOZIL 0.0171 — T 7Oz 0.00812 0.0125
(0.00593) 0.00946 (0.152) (0.00417) 0.00521 0.00740

— T REMRERY) S HBLOE L 20 A FHIOS AT AFICHT 5 aMEREEET — %
OCEAEIC L DT S L A (LD50) x4 =aF ) o REELE 25 OBEFA
DI TRELERDLLDOTIEIRL, LAY LR A FHIOHGN, BHHEEREVLONREEN
HZEBNRERE (£ (2) -2) .

#£ (2) 2. BATUFAANTAFIIHTE2HEY VABLIORE L A0 A4 RAORKRZ LD50 fE

HH%') %l organophosphate ELZAO-CK# Pyrethroid
Dimethoate 0.015 nu/bee Esienvalerate 0.015 ug/bee
Chlorpyrifos 0.07uu/bhee I-cypermethrin 0.002 ng/hee
Methyl parathion 0.011ug/bee Permethrin 0.008 ng/bee

(2) S=apm=—%HWVWIAEFREEZERR

1) REEMRR : /7 nF 7=V rBL0/ 34 7u7) oI =an=—FklBzZh
ZH2EHE DR L TIT -7, BRALIR% . 38 H OB 2 AL EL K 5 L OV LB X [ C i
WL, U — o — . . SRR B R T — U oA, EREIC K D A A
F2EIORBE LRDD I ENRTE AN N, 2EOREBE b, 2EOE KKK D 7
KREL RBMANFRENT (HQR)4, BERQDS) . ZOMEND, BB 2 REBRE LY
HLIEBNPICEWBREO /7 0 F T =2Vl —RNERBELTH, RORENEZ 21 PEHE R
S—FUERMELL D LEAVEEZ N, HEL, I ans—THEERRESA TS



5-1407-29
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FB)-1MHH L -RELK
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eol, TNETHHEINTVDEIEALS I Y IYAFIIEBTrHMERBOBEO -T2 &, K
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Response of flower to PC_Neonicotinoid_ 2010
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Response of nestto PC_Neonicotinoid_2010
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[Abstract]

Key Words: Bumblebee, Environmental impact, Japanese honeybee, Neonicotinoid
insecticide, Terrestrial insect

To explore the ecological impact of neonicotinoid insecticides (hereafter,
neonics) on terrestrial insects, we conducted toxicity tests and assessed the effects of
treatment with a range of neonics and non-neonics on insect communities. We also
inspected the ecological impacts of neonics on bumblebees and on the Japanese
honeybee, Apis cerana japonica.

We conducted dermal toxicity tests of 14 insecticides on 24 terrestrial arthropod
species to determine the species sensitivity distributions (SSDs). The slopes of the SSDs
of neonics tended to be more moderate than those of non-neonics; because these neonics
have higher selective toxicity it is difficult to use typical species to evaluate the risks
they pose.

We assessed the terrestrial arthropod communities in a field of eggplant and its
surrounding buffer zone after treatment with a granular formulation of neonics and an
organophosphate insecticide. Both of them affected the communities in the eggplant
field. In the buffer zone, pesticide residues were detected and accumulated with
increasing frequency of treatment, but these residues did not affect the arthropod
communities.

We tested the acute toxicity of each insecticide to Japanese native bumblebees,
Bombus ignitus and Bombus diversus, in the laboratory. There was little difference
between the acute toxicity of neonics and those of conventional insecticides. We also
performed colony toxicity tests in a greenhouse to elucidate the colony growth-inhibition
effects of the insecticides via pollen residues. In the greenhouse, the threshold
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concentrations of neonics in pollen for growth inhibition were between 20 and 200 ppb,
whereas in the field the pollen residue concentrations of neonics were between 10 and
100 ppb. Therefore, at least on the basis of our current data, the effect of exposure to
pollen residues was likely not critical. There was no correlation between wild bumblebee
distribution and the amounts of neonics used per unit area.

We also examined the effects of neonics and other insecticides on the Japanese honeybee
Apis cerana japonica. Tests of the acute toxicity showed that in general the Japanese
honeybees showed greater susceptibility to any insecticides, including neonics, than the
European honeybees Apis mellifera. Colony development did not differ between
conventional insecticides and neonics. Analyses of the nationwide distribution of
Japanese honeybees suggested that the use of neonics could have either a positive or a
negative influence on the probability of the existences. There was no clear indication
that the neonics at realistic concentrations affected the occurrence of diseases at the
colony level.
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