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NFYTHRU DALY THoT, AXHAIDART
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RN RIS o T2, KENTIRIZ L A S
Nphnotz, BB - BETONE 5 FE ikt
DFAF NTFL TR T ALTRFH I A LA
% hote (B2-2K),

Fo-ok BHRE-BER, KERISHITHRERDIE(1999F)

& iR JKEA
AERF  FNERY  FENERY

HARSHALUH Miridae

THESHRYIRYHRIAA Trigonotylus caelestialium (Kirkaldy) — A(1) ©(370) ©(64)

THRIHARIAA Stenotus rubrovittatus (Matsumura) x A(5) A1)

LXNAINA* Stenodema calcarata (Fallén) x o(16) x

AT A HARZINA Apolygus lucorum (Meyer-Diir) X A®3) X

FHYDARIHA Adelphocoris suturalis (Jakovlev) x A1) A1)

HAZIHALS D—FE Miridae sp. X Q)] X
HALYH Pentatomidae

FH ML THRS N ALY Eysarcoris lewisi (Distant) ©@24) o(13) AW

TFEHNALY Dolycoris baccarum (Linnaeus) A4) [©I4h)) A1)

I XTNAI Aclia fieberi Scott x A1 x
FHHALLH Lygaeidae

NREIVELFFNALY Togo hemipterus (Scott) O(8) x x

EVVAFHAALY Panaorus albomaculatus (Scott) o(16) A1) x

FHNALZ D—FE Lygaeidae sp. O6) A x
EANYHALSF Rhopalidae

TAHEAN)H ALY Rhopalus maculatus (Fieber) X AQ3) X

YFNALLF Cydnidae
YFH AL O—H* Cydnidae sp. x
X OMEMI1EE~, OMEM6~ 108, AWMEHRI~55E, x MER0E.
*BERREMRLEVVE, () RITERE: HE5H30.5m X 0.5mDSHFT x 4E 5,
FCUNERY (X357 x 125

A1) X

TV A Tl bR E -T2 T7 I B AR
VI RUDAIDADRE - BEREIC IS 1T D RAEHR &
o3 XITR LT, A L3S TIEe H Eand
8 A H) E CHHERMRWEE CHER L7223, 8 A TH
259 A ERICHT TRIBICEERR /o T, £
ROFEAERIIA S N TIE R o7,
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—— BFNER
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= 40
Eoy
Ei 30 -
&=
520 a
10  a
0 '\ . / . . .
6/4 6/10 6/18 6/25 7/7 7/22 17/30 8/13 8/19 8/21 9/6 9/17
RER
235 BiE-BERH BB THESRYSRUDRI AR E R
(1999%F)

AKENTIE 3 @S E S 6 A LAUOHRERBRNG 7
H 2 BETTAESFHRY I RYDAI D ADFRET
RO, A R HEEHO 7 A 30 HERIZ 1
~6HHT VBN, TDOH%, BENSLEFLE
23, 2L TIX8 A 2T HUBRERIEL, 9 A6 HIZE —
7 klpot (BB2-4X),

14
| —e—#FMmER
121 o mEsE A
@ 10 L e KisFIERED P
ot -
— A
Boor
0 /
6/4 6/10 6/18 6/25 al 7/22  7/30 8/13 8/19 8/27 9/6 9/17
#ER
H2-4R KERIZHITET7HESRIIRUDRIDADFEHTS
(19994)
(2) BE R KD FF#E

FAEHRME 21T - I BB S 12 1 5 BER K O BE
REFEEEALIE, B3 2 S THER AN DT, £ Ol
L Rino T, FEERBRGNEYE T b BIHE S L Rk
DA T > > 723 & OIS 2 MR EHET
EEICH DTN b, BERCKIRARITAR
5TH 0.T%ULEHY . WTFhoOMERA S DT
Mo Te (85 2-3 ), KREERERTCIX, B hAEm
LTV WRERBRIGNE S & RIFRE O & O BE R K
BARTH-T,

IR 5 AR 2 d6 1 2 BERCKRFR AL T b T BE K
BRI 2 5, THERRCAMIT D e hr o 72 (85 2-5 X)),

F2-3% B KDHEAERKR9994F)

- —— Bk BE 53K
e PERE ow mm moam RAE
#wFHER 813 1 13 0 14 1.72
wFEHEN 1,025 0 8 0 8 0.78
KR AT 933 2 33 0 3 375
Eaesteain? 14522 25 496 24 545 375
NEEF TR
2)|RR FHER S (REMH{ZHME)
7% 5 Bl
OTEER
O fth

87%

%F2-5K KEIESAEICETERRKD
TEEERIEIS (19994F)

@ HEHROBRAXBEDERE

1999 AEDFAREAD 1 ZKHRiT 50 %% FE
0. 2 LT ~ORAHT B TSI 46 %2370
ALV L AWE L HEE N, REEICED D
A DEDEILIT 23.4 % &R0, BEACKIEAL
L DEMART 2 HHEE S 24T 29 [EHRRE L
RS bz, B A LTHEIC L DHERIE T RTINS
NOHETHEIEL Y KIBIZHEMLE, ZOFTH L
AR I TR AR E DR 4 BN D A LA UHEIC L D%
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T1EREBETOERERE 2o TWe, ZOfl, Fk

FH g oAl A s s Z 4L

(CURE | JEE A i dale <0 ph 1 Lk

HEWS s X LRI ) D 7e v o 72 (B 2-4 L B 2-6 X)),
-4 1999FESS R ER/BMFHEFTRAICEDRINALLHENEE"

ERELE (%) NALUHEE
e REHE® =
1% 2% 3% BRHN HBEHY SRETE
BA 12,950 894 83 14 09 64.2 6.8
& ::] 35,552 610 316 60 15 58.7 230
[IT%: 38,379 332 496 124 49 62.7 419
| 61,204 448 425 110 16 474 26.4
HF 38,684 251 587 131 31 24.9 18.6
flide 87,681 456 411 9.2 4.1 475 25.6
B2 50,335 551 359 69 22 45.8 20.5
i 27,040 807 152 27 13 62.5 120
ait /¥ty 351,825 490 397 87 26 46.0 234
11999411 208 BE W ARBEHRRER)
DFRIET DEAICHHHEIE.
DNALVHBIZ K DHFRIEE (%) =FF LLE x BTHEH
JeFk F s
B A ihis
o (1T :b
/e
2] *Ili’miéi FRehis
TR Hh i

F2-5R MARBEMARLRRESVAEYNERDFERER

X [ ]
0% ~10%

e ® ()

~20%

ETE (1999 &)

~30% >30%
F26R MARICEITHTEAHNOBRRKIZ &L SFR
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1988 4E2> 5 2002 £ E TH 15 ERFICI T 5K E] [
W ARAT D BE R T H R R A OIS~ TE 2-5 &
WR LTz, TR GBI E M A BRI
L. SHERE VALK L CEBIFON E2TV, 1=K
WER R EEH L. (5B 2-6 &), [BEEKXTIX 6
A6 8 AETOAFEHRIRL LOBERKEL LFH
BRMEERD N o7 (p > 0.05), Thes
BY IRV HAINADTFEIT~OFBESCE IV
TR MR O R TIE, BV ERE L O R
WHBRMEEZRD LN (FhEh r = 0.67667, r
=-0.1991") . FIIVKE N EMERE XL OB A R
UVEE IR VB K S M SR 1 D o T
F2-6% HWEMBAEICHTIEERDOELEREIRERE

FHRIE BEkE
65 7R 8A 9A 65 7R 8A 9A
02548 01387 03304 02491 _ -0.2295 -00139 -0.1254 -0.1479
xS -
L -
= 77 7] o ElhmER HEEH
00190 02909 0.0632 -0.1050 0.6766™ -0.1991"

DERRSHETHTBERKE FRUEANDESREICHBHO2A4E (25 (=
2%, #EENENE%, 1% KETHETHILETRT.

BHBNP B KBE L OER

ORER D HBE

1998 4F & 1999 4EDBE TR IZ IS 1T 2 FIAUp 3 & 5
RABAREZ G 2-7 IR LT, 1999 41X 1998 4F &
bl U CHIV,. BERCKIBRAE L BICEVWKETH -
7o HFEHIO REE & BN RSB RCKIR AR —ED
BEMIEERO B oo, W& b EIFVED SV
FISBEACKIBARE b BWERAR S o7z, 2 b O
EFRARTHD &, WHFEE BEINE L BEAKIBARED
M@ W IEOABE 2 FE D Hav (1998 4 - r = 0.918
BEAKUEL %, 1999 4E 1 r=0.897 HEKAEL %),
FEUREMROMXIXITEE Lo (5 2-8 ),

T FHFR” BkE” Firre L S
£%)" 68 78 8B 98 68 78 8A 9° 68 78 88 98 EE()Y U™
1999 54.3 19.7 245 27.3 21.8 97 156 154 224 118 2558 391 98 61.0 8H1H
2000 30.8 19.5 242 26.8 21.7 101 134 16 220 198 801 72 3 334 8H2H
1988 174 19.0 209 26.1 20.1 63 57 1 117 0 7 309 25 271 8H13H
1994 15.9 18.7 245 26.9 222 53 128 109 183 42 605 583 39 0.8 8H2H
2001 15.8 19.0 23.8 24.3 20.2 123 257 97 130 18 400 58 11 10.7 8H6H
2002 141 18.8 238 243 20.4 98 257 347 53 22 548 200 50 2.2 8H5H
1996 13.9 18.7 229 241 19.8 212 134 47 57 V| 289 212 7 0 8H9H
1998 103 18.6 23.8 235 222 252 114 413 125 38 376 158 10 0 8H5H
1991 10.2 20.5 221 23.4 20.5 240 373 168 143 177 178 76 24 04 8H5H
1992 9.0 18.9 225 244 19.2 53 101 226 131 10 151 75 16 0 8HA8H
1990 7.2 19.9 23.0 255 21.1 283 293 118 273 26 194 148 27 0 8H6H
1997 72 19.1 23.7 24.2 19.5 138 102 111 199 24 156 153 16 0 8HA5H
1989 6.6 17.9 235 252 19.9 114 39 141 368 57 621 504 60 0 8H9H
1995 5.5 18.7 22.6 244 19.6 49 203 400 163 11 483 87 21 0 8H9H
1993 2.0 18.0 21.1 21.9 19.2 144 302 165 171 9 181 102 7 0 8H17H
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TIEHRINY DALY ETHAD AN ADNHTIC
MBI, 2L OBETRAENRD LA A b
TYTHRVIALY ANRea R FTHIA LY,
TAETFHRYII RYUBDAINADIHENTEERE Sh
7o (Fefig 1991), 1999 T T = ARFMAETIZ, Th
FCEEREINTELAA NV TRI DA LTN
JEIE - BERRIZ B W TR <M S LTS, 33
La U FHIRALUE D ot Fl. D 2
FRISBE AU BB OO EB 2 HNHKHNT
ORETID Th oz, LTI e s
BRY I RUBAINAIL, Bl - Bk L OVKERNIC
BWTHBEAEORT &2 -2 L AfFEN
BACKORNE R FEEEEEZ DN, 2Dk H7%
T A DNVHEOREAFOEE T B ARG TH LI, FFIC
THETFRYIRVBDAIBARLT HAVHAI N A
DML TWAHERE LT, 1 (1973) AHER L
2k, RN, WERMMERICM A, RMEEN &
BV R RS T CNERE I A, MR OZE
BN, BAEPICEEYN LK D OB Z Z 1T 12 W,
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EX:9A9BMYERY., TR:9R8228MYERY
MHRITAZERE, 5T LOR—Z/DXFIEINYERY

MEBEMTHEREN G &ERT (ARCSIN ik
Scheffe A THRE. » > 0.05)

JIAT 52 ERZBF LN TS bk 1997), Tk
FRY I RYDAIDADIOL D AR
A TEOKEZ Y & REOZE M, FriCi/ERoE
SORFEH OB, HIA (2001) 23 EHE LTV 5D X HIZK
B LEFITED A I B A XD D BN 3 A
FEOFRATRKOERK & Bbhi-,
AKHEPIZEIT 2 AFEORAERR X, A 0 HFE]
FCRAETRO NS, WEWILIEICREST D Z LR
BN E T o7z, A0HEE T ARk o> 38 A= 5
WM 956 A FENS 7T A EEICHT T, KHANT
BRATLZENMONTWHDA (B 1974 ; AR
1985, 1998), ARETIXIZ D X 5 BRI O N2
Motz, ZORRIZHA LA TIEARWA, dbiEE Tk
FEDFEAEPR & 7 D IR K2 BOEHSo /N AAFAET D 72
B, KA L L CARORABENRER N & (B
1974 5 )\ 1985) B EEL TV D DD b HILZR Y,
AREOKHENTIE 8 APAICITEENMETL, 8
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% 2-10 @ RA—KARIZHTIENPEEHAREAED
LS
A:9B9BNERY, B:9 A2 BNERY
AR, EAEKENS | %THBEERT

ATa»S 9 A EAIKHT CARICEBERNEE -2
23, 8 A TAE TSl b plh & [ D5 THER
LT\ e, AREITHFEI®G O A RIEI LS A 34
TLHZEBMONTNDH, T E CLhRBE TR
BEIVELI bRV EENTWE, ZDX I8 A
THUBREMICHRBENEE 2R E Y — 12
FTHREN Do Z D, EBITKHENOREAN
RIZOWTEHMICHET 208N’ H D, Fiz, BiHH
BT 8 A AL HAIC/NTTY T 747 = Fl
BRI L3RRS 2 ~ 4 [FfThil=n (6F 2-1
), NFEAEREEZIMEITE R0 D, R
TR T D BBRIER DR & BT T 20BN H D &
Ez b, BiiESR X ONKEIESRAEICS T 23
FOKE, BEBICBEEN TE DX A7 (ARFEESCK) 23
XD TEoTeZ b, ZKOEBANEA TR H]
WIZESNZb 0 EHfE S (B - Hk, 1974),
ZOZ &N, BEEKE DR T D T DITIHURBE R K
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DOFEEVIRLSTHZENEETHLZ L EZRBELT
BY . SBOBRITEELE 2D LTEHE &7 % SR
R TH D,

KR IR PN D BIE KA D 43 At DFFEI DV T,
1998 AELIRMIE R A2 ol & L R NERER 2N W b
DEFEHTHoT-, TOMOHIETIXIEE A EBESK
WEITFRD SR -T-Z LD, 1999 4F D42 IR H
R EOREIIBREN R LOTH-T2, LL, 20
X9 I BRI E R A L T o R IRIZ W TR B
MTIER, 5 2-5 RTORLIZL DT, 1999 4T 8
AOVHKEBEL . T ADFEIT~DFEZRENR LN
BN H D05, FEEIFOHT OFE R HEIIH OFER
WEDOTZZENROREREREEZ DN, TH
EFRYIRYBAIARAREDHAI N A LV
BV A8 LR35 2 & AREET, 8o B
SMBEINET D0 (Fk 1986) . IV O ZRAENAKR
HOMEEZRBCLIZEEZLND, EIHORER
X, USRI cHE s TENADY ., £
7o, Fl—RFECHRKERNICOMAOmY 1TH 08, WT
NHBLSCKORAFLE L OB E WO, Eiko &
ARTACTRY I FU AN ADOINERMEICL S
72D THAH, 1=, BIHIESGFHA TH LR L 212,
1999 44 B AY 7R BE AR E ORI, KEHIC
B L2AOGHRIEA, T2 b G BRI X 2 B
Mt oBEERMINR EOERN B Tnd & Eb
. ZORIEESDICHELSHAET 2LERD D,

2-3 FHESTKRYIFYARIHADREHREK
HAEEER

®E

LHEE BT DRI > TC, THeFRY I RY
HAI D ADOEARYRFALRBITIFERPS LT
Do AMEITA FFHESICEIN LT, JPRE CTRIA LAE 3
MR Z RGBT 5, KRN TOIRAEITE 1 IR GE 2 Em)
FRASE L DM 22 E S BEI L, A RICEIIL T
Wb Licshm & & bio A RBEE T INEF L TRk E
ALEED (B, 1974), KARIZBNTHE 3 FH
DFEAET, BERCKITE 1 AR &5 2 itRgh iz &
ZREOWITCTRAET D EEZX LN TV FKHERFRE
WEABRAT, 1998), L L7223 5, 1999 FEDARDRE
ARRFNTEM O A B KARNORENERS X OB
RADIRO S0 E, ZIVETOmMEA &7 5Tz,
F 2T, AREORAERTH DA F R R L OVKE
PIZHRWCTHEMZRTIE 2170, FKEIRICBIT 25844
x5 Z LIz Lz, £, 2-2 (TR LBtz
B AKHANORAEHEB NS, ARITHEEZO A X T
HEIE UBEACK D EEIN & 22> TN D 2 EARRE Nz
25, BETHERIIH S M2 o TV, ZHAETOR
BIZBWTHEINER & BEACK DR AR & ofIzE

EOHBEBERRD 5N D Z End, A ROEFEO
FEAERLE OBV NATEOBIE, B DL TR &
CIMERICRIET B A LTz,

MHEHBLUAE

M#HEICHTIREERE

2000 RIZIH R EERBRIGN BRI HHE) o1 x
BHEEE AR LT 2 HEEHI-C/K HEERED Z 24 2
~3TANIOWTT I FERY I RUBTAI D ADFR
EWMEREEITo, FEMEIL 4 AT~ 11 A
fL L. 7 AR TSR (£ 36 cm, & 90 cm)
WL DT <VERD (20 [FHED ) Z4TV, BN I
TR A% 2 7ok U 7=, Bl o (Wheeler et al. 1985)
B EORAEEOF I ERBEBEE T TIT o7,

Q) KEAROREBE

2001 4 & 2002 FFICEERBRIGANORLR S 4 W5
(B%A. B, C, D) CuORBKEFNETN (BIAKH
M) oRFEEY; 2 B (BGE. F) IZB8WT,
i (236 cm, IR 90 cm) ZAHWZT < VWELY A
AT oo, FAAXHBERI O/ 7 B ERE TR T
SETE~8EYTV, THEHFHRY I RUTAI B A
OB, BBl aE a2z, T< VR RIgE
BIZE DT A, FHERIZEIGICRE Lz, KiEshTE
FnFhh 5 ARICHEREBM L. THhEeZlEh)
Thd, HHELT, MHBANS A3 H, MLEBASH 2
H, W% C238 A5 H, MZDASHIH, MZBENT
A 31 H, MFFN8 A 2 HCThH-o7z, HEEHILIKT
ABAF A HAE T, MIEECKE IR ERRE R X
OREFMEITE Lz,

@)A1 A TOHEIEL NPT ORER

P OAETFEEN E OBMRE A D TeHIC, Ky b
Foh LA s B & ki L CAEFR SR o RE
RELZRE L, 43T 5 A FEICH 4 A% 1/5000a
DU TFIKRy MIBHEL, B THE LI 0 x M
Wiz, R, ThE b, [0 DiEn)
D 2 hFE L L, BERIE 2005 ££121% 4 KIE., 2006 £E1% 6
RETITo 72, BT o AXE TENGE L1 2
YA 7o, 2005 FFRIX BRI 25 HZD 9 A 2 HIZ
IEHEA ST 1 A RE & 10 X 20 mDF A 1 d—R
DT, b BHDOL & Kl LTz, Ftfil 22 HZD 9
A 24 BIZETBRBEREAT—VERHE LT, [FEE
12 2006 FILHIFEM 25 H#% O 9 H 4 RIS % R
L., 26 H#D 9 H 30 HICAEFRKEREAT—V%
A L7, ShBoBEHMTIER Y NER L TR
Uiz, Mk THRICHEZD0 By . Fihms X Ot
RKIRAELZRAE L,
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1L 10 H E~FRPREEE &7, 10 HE 6 1A
WIFSEA T VI LNRL< Y 11 HE 3 P
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F2-11R KERIZEFZT7HESHRYIRUARIHAOREER

AR $20014F8 B 3B (R ERERISN)
C: HiFEHA1%20024:8 A 5 A (B X ERIH M)

B: %2001 48 B2 B (R ERERISN)
D: HFE#(%20024:8 A 3 A (B X HAERIHN)

E: HF8HA(32001 47 A31 HEEMBT R KES) F: HIEHAE200248 A2 B (M FNET 2 R E)
HE L HE R OZBE Y, M E20EIRY$<VERY BEERT.

RRITAR, RIREHRETT
RIERVThEIHEIFL)

@)1 *THIEFE L ENPFOER
BT RIGEREZ R LT, MEROATFRIT O &

BIFN) ITHRT [hakeEb) THREIREP -
(tHRE. p < 0.05), FLEIL 2006 FEOREETHE



TAEFEYIRYBAINAOFEAEEROMRY & UK BR T O ML I B3 5 s

ZRRDLN O EDIFN) ICHART THEEZEH)
TEL GBRE. p<0.0D), Ib&iZFEb] 2L
LT LTWe, F72, EliuEs T0LdiFn i
HATIHE &) THEICE 2> 72 (tHRUE. 2005
0 p < 0.05, 2006 4F :p < 0.01), BEACKIT [HZ

I ED] TEHEFE B RKHGBUETH o 7208, T
&I TIX 2005 A (X TET O T 2006 4= (XA
DXL 2ol BERCKIRAEIL 2006 FORBRTH
EEMNRDLN, TOEDIEN] EHELT Thaiz
ZEL] BEhoT,

F2-TR HBMEAABRDFER (L5 20055, TF:2006%5)

- ErFRE EEEPEE_Pokk  Bng _ RRRE gaxE
@V & 5th 4th 3rd 2nd W Ex A EN  mEm oA o m AFE®
HE-CFEFH 13 15 08 08 05 03 65 55" 230 300 566" 0 1638 0 317"
VeEHIFNL 0 03 0 08 25 13 0 468 03 06 6.5 0 0 138
A EERM ERE PR Hokk  Bng _ BRRE masxe
9" & 5th 4th 3rd 2nd W EE 2ny 0 mm o pe 4w ARG
HEZFEL 17 20 02 05 05 0 734% 7347 205 348 g54* 03 243 02 448"
VeEHIFRL 0 0 02 15 0 23 167 487 33 13 07 32 0 75
DR MR, o AR, 5th:5E%H, 4th: 48545098, 3rd:3EIHH, 2nd: 28550 .
2)20054F (4R 18, 20064E 136X {E D FHE.
3%, wk[FFNEFNSS, 1Y THEENHDEE, nsITAEENLRNTELETT (ARCSINE 4 t-test ).
SEREARSEDSHERERUSMNMIFETREFHGRT) &
== DIAITH BN D o7, ShblIHEEE 20 AZRE

A 2-2 OBHICIS T 5 RE - BEREO R AEFIAE T
W, BN ICE D0 A LVEOEBROBELAE Z -
feted, BMROBAERMOHENTE o7, L
U, HEFHICIS T DA CldA R RS BAF 70k
ISR L b, IRIFRAE I BTS2,
FAARAL R O R AR, BAH RS 6 AR, 1
AR 7 AP, &2 239 A BAr, &5 3 A 10
HE~FfThotz, 72720, 7 A FTRICHEE D&
YR TN Z E D, H2 RLIEDIAE
REEADDSA SR O R ARF L 0 BN FIREMER D D, Z
T, AFEOEIRTHHCHEDERE JIOREE
M 10.4°C, AROEAIERE - 122 BE, ShHADOREEE
M0 9.2 °C, ARFEREIREE (256 AR (ML - Hk
1975) AT, @AM RORAERSY (6 A 11
H) ZSELTT AX R (BRI : FkH) O R
KI5 E 0% OA AR B DR AR 23 H L
Too TOREE, B 1HARIT T A 20 A, 5 2 R 8
H16 H, H3RIT9 A 21 HERY, MEMTOR
A THEEX PP X 0 F 2 AL O SRR A
ARELVELS 2ol BEZ LN, 7B, 5 4 UL
WITRER RO O MBARTR EHE SN, LD
T EEEE L THIMNR R OB AR EHEET S &
A2 6 HoA, 55 1A 7T oA, 52 et
28 AhA, 553 2 9 A TA~ 10 A FAIE &%
bz, ZTOZ e, AEITHETHH A 1 FHEY
IO THAIA S8 3 I ETRIE L, AT
FEARFEETDHZ EBHLNE RS T2,

KENORAREREIX, A XOHBEHEA%ID 14
BREACRRORBEBRNE /2D ZO®%ITIZE A CRKR

NHHELL, HE 30 BREICRERE o7,
L2b, ZHETHOHN TR RS — 2 LEND,
RARHREE L RO BBEEDO D& 7255
R =N RTHDZERHL N o2, 2
D ElE, HEBEOA XRAEOE LTHETH D
TEEBHRL TS, EAUHOIERL HHROAETFR
DR EZD & BNWOBAERNE N (HEz2F
H 3SR OEFEREL B 2-T K). TORERE
U CBEACK, FRICHRBE R RO AERN L 2D &R
WEhi, UbkoZ itz s L, HEMHZIIKA
PIZAR A L7l T A S OZERSICEEDR LU, R ksh
3 A R DZEIEERRLE N DR AL L= 2 Wi LR 5
KB L, fRE L TETFRNEE D 2 OBLKOIK
BLELRDEBZONT,

3 FERFIHTHHBREHROTR

3-1 g

1999 4F1E 3 ~ 4 [EOIEAIBEREIT > T2z H B
DOTHRKROWEELZ T2 Lnb, HEROIEAIRS
Bt R Tl o Tt E2 b, £Z T, K
AN TE A & TV EEERANC X BRIk
ZRIE T, RISk 2 RN 70 8% RIEE R )
PIZOWTHET Lz, TOME, T I7N0F 7 =l
= b7 =7 my 7 ZFIPME P Al & kT 5 &5
IMEDRIRIZS D Z EDRWA LN E o7, RO 7T H
RN DEE LT BB LT ERROFERN S L
T2 emb, VI INFT = HIODEIIAR TS TH
LEEZLNIZ,
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WIZME P Al % R 728U SR BRI R & it L7,
TERIT 2 B OYE . HEME IR E 20 7
~ 10 HEOWARIREN & SN TR, RO
B, MEEH 11 B#+25 AROPBRIEN SN &R
Hbhbleol, TR 3 [EIHUE & [ RN
bolo, KRERICEY, DROEVEREZHAND Z L
T, WEEZMHEEICHIETE 2URIEBABRA RE L 7o
77

3-2 FEFRFIHI HEZMH

#

AIETH LN LR o7 K D12, BEACKT A LN
WHRMEFR L 2o TV D MR TIEL MIZEBABR & AT
O EEARICL Y 2 ~ 4 EOBBEIT - TWIZIZHE
DOTHRKOWELZ T, ZHETHe R Y
RUBDAI I ADELRELBERO—2>ThHo72nd, 3
KGRI AN T Tldhol- e B2 6N, = 2 T,
AREETIIBEEKT A LV FAENG L L THKHENTS
SHEREN TV EEEANC X DBk RET 2
EERBEMNZ, THESRYI R BRI AT D
FEAR) 728 MIE P ME I DWW TR LT,

MEELUVHZE

(1) BEFRAEICL HFRFER

KHEAMEA LIRS ERE, RN 056 %2
ELCRBREIT o7, R BERBREN GKET
FEFNFRII) OMER ) HEREE U 7o MERERR B & 72,
MEHA L LTHRO YT 747 = (silafluofen
19 %)EW (2,000 f2), = h 7=z 7wy A
( ethofenprox 20 % ) %L Al (2,000 %), M E P
(fenitrothion 50 %) FLAI (1, 000 %) &l L7z, 3Rk
WIEBAERIE LT, & A 25,000 {5024 B 2 RN
L7, BEEIm, B 9mDESY ¥ — LIRS 3
WHEW N AT DDA|EME, FOFITKEEN AT
e L7 20 EAEOHGERRZ ATz, £ TORENE
L 72t%, R BICEERZ D DD L H N RAT L—
TR WA L, Rma#et Lo, LR ClramEEHA
DRI UT=ARGE K E WA U, ERHEILES 24T
xRV EMBLIERICE D,

Q) BB ERIC & 2 BERER

A F~OERBNBA IR BB KE~NMRAT B 5E6%
TE L CRBREIT o 7o, BRI RERBIGEN O &
s B ERSE U 72 MERERR &2 O e, MR SRAR L OVl
FAUEFE LR B Gk~ 7z R BATIEIC X D8 ki & [F)
UL, % 1 EMBED I AX O b A%,
10 BPREISRIRICIRIE U, JEEL Lo, 2y A, 1
Afg, 2 At%. 3 BZO I AXONHEEELE 3 en, &
E 12 emDRBRE I AT, 10 EIE OB b 2 i L, 23
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C. 16L : 8D Mo EEESNICE -, B 2 A%
WZAEFEDOHEZITV, FUHE b 2RKEE Lo, A3
HIEIIATE ERIC & Ui, MR TR A O ik
MU T2 AKGEAKRZ AV, SR X 0 A A7 B EH O #f E5E
MRERH U, WESERR (BIF - 5588, 1981) 1%
WRUZ LV EH LT,

ML R = [ (AL XA TF R (%) — K A7
(%)) /AL X AETFER (%) ] X 100

(3) Fe & B 1 & i i 7l D FEFI R =2t

KRN OSFEEREORZEREEIT O AN, 7
BEFHRY I RY A AN ARRBEOP L B L M5
DFEVDNEANEZ I RIETHEEFE Lz, B¥ER
BRSO MER A SR LI- s A o A X O
TEEEE L CHERER]. P B BN B RRREHEC
FOFAE L7z, HEREEANIME P (50 %) JLAIT3 ~5
WEICHRL, BEAIE LT & A 2500054824
BRI L, HHE%Z | BRREO 2 AX 09 10
A% 10 BPREIFRIRICIRIE L, AR L7k, B2 3 em,
S 12 mDOFREREIZALL, 10 RO R A fi i L
720 23 °C., 16L : 8D M IEIEISNICE &, Jftfi 2
HRIZAEFRDHEEZIT T ERLB LS 2 I E LT,
HEAVER KIS RS A O BN L T2 KB K & vy, SR AL
FIXOAGFRE SMEFRREREZREE Uz, AT
REERIC & L,

4) RANEAHTFOZERRZ2M4

BT B IREE T 72, B ERBRIEN
(HEFORT) 2 & TelN 7 BT O K HHIEZ & 2 HE S
OB HERE LR A W, BRESERI S LT
WD T I7NA 7219 %) EW, = h 7=
oy 7 2 (20 %) A, ME P (50 %) 2H & k3 L=,
PRFIEIRIE (LCo) T 2 7= O IEH % 3 ~ 5
WEICHRL, BEAIE LT & A 25000584
BRI U7z, S HEREA O 7R R B 1R R B S o
EAEEE AW TR L 0 IE Le, SRAIO ML
BB I OASROHEEFAME LRI E Lz, FLEE Y
FAlE LT 2 KB E L2, MEMEEN DI nGE
IR Z IS 7o T, MR TIZEAER O HESM
U 72K K & VY, SEALER X 0 A 7F B s D AHIESE R
BEFH LIz,

R

(1) REEAIC & DFF R

JEAERN OB U7 FALBE X CIIFE T BIE A LR
Mofz, L2 3EAIL & 100 %DEHERE R |
BESHRITE o7, RERBEBELLEZA, =
F7 v ay 7 ZAHABIOME PAANILEA% 1
FREMI LINICE T DR S NENI TH - 7203, ~ T 7
NFT = EWTIEK 6 R TEDN TH o7z (6



THETRY I RYBAINADRKEAETED R & WSS FREA OS2Iz

313,
F-1R RABMEICIDERUR
E Kl & WEEE(pm) FEHRZE®M) O EFRE
USINA TV 95 100 6
Ib7z>7FOvosX 100 100 1
MEP 500 100 1

(2) BEEBREEIC & 2 BMERAER

BANZEIC X2 BERBRCIL, = h 77 'm
v 7 ZAAIB LOME P ILANIAEEY H ~ 3 H %Ak
FTI00%DIERELIrSTz, VT TINVF T2V EW
TITALFEY B AEITIEIE 100 % DIEHRIRTH - 7228,
AVEE 1 ~ 3 B R CIRSERERA 50 %LA T & o7z,
VITINFT 2 EWET N7 2T ay 7 AHAIR
ME P 3L & bl UCTH B 2SR 4 - 7= (6

3-11X),
100
W
E
3
B
4
[¢0)
MEP
Ir7z TAvHR
el S5INATIY

m LIk 18

an
B
1
]
#®

WO~ S

#3-1R BREEREERCLDIEFEEFOTHESRYIFY
HRASHARE BRI BEH S

(mwm&aaammMoﬁﬂﬁ

PULHE BB DB L 2 AR 2 PeE 1~ 2
H%\3~4E%\6~7H§®%mafmﬁtt
A, PHEE B DRI T DI o TS M ER E < e
DARE AR BTz (55 3-2 X)), MEREDENT X 5%
SO TP | ~ 2 BZ TR D DRV, N
{b#% 3 ~ 4 A% CITHER B 5 23R B L 0 R0z
TEDS BV ME TR 23T BTz (5 3-3 X, % 3-4 ),

100
—e—1~287% (LC50=8.5)
80 —O— 3~4H7% (LC50=6.8)
*Ig - A - 6~7H#% (LC5=4.5)
% 60 -
&
=
_ 40t
%
- 20 |

1.95 7.81 31.25
MEP R (ppm)

320 PULKRBMAERIBRRMEICRIFTHE (MR R)

B3 % #HgE

100 -
—— g _(LCso:8.5) .
# 80 1 —O— & (LCse=7.3)
E
% 6o |
&®
. 40
%
~ 20
0
1.95 7.81 31.25
MEP;RE (ppm)
$3-3F MR ROERRZMEDEN (P ~281&)
100 - — — — —0
—— 2 (LCx=6.8) /
w 80 f =—O0— J(LCs5=3.0) /
3 /
% 60 -
&® _ o
~ 40 r //
% o
~ 20 t
0 o
1.95 3.91 7.81 31.25
MEPZE (ppm)
$3-4R MR ROEFIRZHEDEND (RE3~4B1K)
@ BRREFFEORZM

B IEFN T 2 BB O P EBSEIRE  (LCw)
EHIV2RIIR LI, = hT7 T ry s AHAB X
UME PHAID LCs I%, ZHZFK 10 ~ 30ppm,
10ppm AR T, WANT 392 RPE AR DR M 1T
Btz LML, YT 7047 2 EWD LCw I,
FLALDOMETEHIRED 9%ppm LV &< RN
TEARED RS NEIIME N o 7o, Fio, 7 MR OB
THIEANK T DB IR E B WVIERRD b e h

-7,

32Kk MBRNEFROEERIHT HLC(ppmE(REERIEE)

ERB(ERRE
mewas’ 55,0 Thops  Mver  REEE
(95ppm) (100ppm)  (500ppm)
AT — 10.4 5.3 8AHA
LA 4015 31.8 78 1ATA
REHT 197.3 250 78 SALA
TEFNET 4950 313 5.9 1R LEH
KAET 2971 10.7 52 8ALtH
LT 1470 25.0= 5.1 1ATA
Ly Eait] 380.0= 1252 6.3 1ATA

1) 5 % £2001 R D THET A 4.

R

AR BB B WD CRIRBAEIL, FKAID ERE R
WCHR LER T 258 0% RIEHERET 22L&
e LT, HEREEEBMIIRCTHD, ARk
BRCHER L= A, AL 2uAg FElOT 5 70
Fr7zrvlxz T Try s A, HHEY CHIOME



K R VRS2 AR OK PE BT o & — f2 3R BR 4 R BB 28

PTHDA, WIS R EMEA TR A 0D £ da A
ThbH, TOPTELY T INF T = ATEIERRA 6
BRI CHY, = h 727 ry 7 ARLMEP &b
BLTENITHD ZERHALNE ST, 2D XD
TR B HE R R OB T IEFN DR S DE VR LT

LB, THeFRYI R BDAI T ADKH
T OFA T HFRIAE . & [ & CRIIC 72 ik
g A7, B SN IEAINERE REIC DD Z &
Wb lnkEX b, 22T, 4 X ~OFEAHA%
WCATFEORERPKE~NMREATZHEE2HMEL T, 24
XL & OB A X 2 HAIRE 21T 72,
ZORER, AR THSCKD A D IHERBITHR B S <
AEnNTWey I 7072003, = h7=20 7oy
7 ARME P &b L TSR IS D Z & A3
L E TR0 T, BIFIZIT 2 Bl Hu 5 0> KA B B 22
MEbMNBEEBY, VI I7LET7 = AT E
HENLEHITH D, O8I ITARICKTT D 2EN
£DZEN—RATHIZBR EIEFICRE ZRRE L
570, FKERENICOAMT 5 S & S F A EIEEE O K
SZHERENSLELEZ bz, LU, BAMEEREIE
EEOFEEFRAMEIMRT B GE, SEIE 4
%%@@%ﬁﬁfﬁé’&b% P B ERMER D

BN REANES ML & ORI 2 0 Fal itz
LMENRD -, ARBROMER, Ptk BB RIE L

THEANEZEOE T TN TH DL Z b, D
< EHME PAATIEPIbE 7 B R E TIREs M
KREDEBEDNIAECRNEEZ NS, T, MR

12 & o CHAESZHER R DN Do, Zh
EHREEICER LTS EEX LTS GEK,
1997), L7eio T, Wi/ thhDff ) 28F 7 &

IR R A 3.5 T & CRPAMRAE (R (R D JEH R E G R
WCRKERBEITE LRV EB 2 iz,

WA (1997) 12k B &, %E%ﬁfAyﬁ@%ﬂﬁ
TERITBE KB LR 2B R L2 GE, RIRREE X
D FEARIRIETE O 7 M EEE O BRI _Eﬂ qu\é e,
5. ARFEBRDEATIZIEEDR B2 b EBEOBR B4
HETEDLBEAbN, HL (1974) 3, T7Hhe s
BV I RY B AIDANTKT D AN OBLBRED R % HE
THHEL LTA XOHEE 2 FIRITRE L 24 FF#E
WHIET 2ENRBRICLY . A »HOMP PAlL
DEPHIBIUOME PHIOBERE M- T2 L HE LT
W5, KEBRTITARKY > RUAOER G R L7 2
EDBALER 48 BEIZITHIE L72A, ME PAIO LCw
fEIEfA & TR S, AR S AIDZIR B EN T &
DHER SN, S F I ERRMOIEA ZRBIARIHET
T 54 172ﬁﬁ%if®u:m%kwé’
ENEERELTET LN TS GEK 1997), %

T, FRCBREBAE TR ThH ST T 7NV F T =
VEIOMER 3 ARICEIT D ERORKIBE T LT,
FORER, FH3-HHITTT LY, MENICAEE2 H%

49 B (2009)

kY 3 BHBEOFNRORHE RN EE AN H - 12
N, ZOEWNIDOTNTHoZ, 2O b, KE
BRCOYV T 7 NAT = CENTKT DR LY &Rl
SN, Lo T, BiHRBEEOKERN G T 71
F 72 VEWIEME PHAAIRZ h7 =7 r vy 7 2,
Fl & bl L CRIMENR S B LS T bz, BLEo
ZEML, VI INFT = FNEIT A AR Y 2R
T A H AR LR EL L . REANZEIEIC E 28 HR
NPT v 77y 7 AFRPME PAILVE D Z &
DHLNTHY . BIEBREA L L TOMRIITR+45TH
HEEZILNE,

100

—— 281 (LC50=495.0)
80 —O— 3H7 (LCx0=325.5)

60 -

40 7

() HEdAFHH
©

20

_—

0 Oe
475 95 190 380
R (ppm)
I35 IV ATIURIDOHI R CROERS

3-3 EEFEFMOBMEHICET S

#E

BEACK T A AV BICKT 2 EEAIPBRIE L LT, 16k
D TR IR EIEYR S R - MEERGBREENE ) T, 3K
FIHCAR 1T R & LB O 2 [TV, ZREFTE DI
BANBEERT 5 L o R STz, EBE BRI
5 A TIIMIZERIBR 25 60 T 2 ~ 4 [H O FEHI AT 23
ITONTNED, BERREELIL T2 &k TER
Dot KE 3-2 TIEEEPIFREA ORI ONTHR
L. MEPHIOENENT & 2] 502 LA,

AIEICB T D ARFEDOKHN TOFRRE N HF — 2 RBERK
DEFEN S| A R B OEFURFE A DU L 72
YIRIZ L HINE, MBSk OMBINEE CH D
ZEPREEINT, 2T, ME P#IE MW CEARE
W& AR A BT & &b, &bV HEUEEEK
THo3 22 BE AR E DT LB R A 15 & 4 2 B ke 4 1A
LT L, ERE Y BRI TE 2BBRIE R OMRE %
177,

MEBLUVFE

ABRIT 2001 4 & 2002 4E| r%ﬁ%%ﬁ@*ﬁfﬁ
o7z, RBRESGOPFEB R L ORBRX ORI
}3%%&@%&4%@&%@?%50ﬁﬁ%ﬂMM
E P (50 %)#.# 1,000 fFiRICRAEH] (¥ A~
5,000 %) ZUSHN L7z, #CAAfIE 2001 42120 120 1
/10a, 2002 4E{Z1% 150 1/10a & L7z, &KX &b



THEFRY I RU B RAIHRAORAAEREDMY LB O ST IC B 5%

B A (£ 36 cm, IR 90 cm) 1285 20 [EIHRD
DTV 2T, THEFRYIRYBAI DA
DFRAEHR LA LTz, MEL BINHERDO 9 A 20 A
IZAK 10 BREXI D o 7o, szl - 8%, 1. 85mm @
i TP U 72 KIS W TREACK DI A TS 2 32
U7, BEACKIZHWL « H (1974 & L ICBER DI A
ERALBINCTEER, IER, flZdE L7z,

$3-3% HBPESLUHBRRE OB (20014)

& R HERIFES

HAER 5 A 158 (hEHEMSE)

X - EFE: 285, 1X90m

HERROHBH: () IEE8HA

1@ B it BR 2[E B A SR B
DOHFEH1EAET(8/2) OeFEL BE+118 % (87)
QHiFEHI 11 A% (8/14) QHFEH11R%+188#%
Q@18 A% (8/21) Q18R %K +27H %

@ FEHI27 A % (8/30) @wiE 1 a/+18E %
O Z k] GHEMIIBA%+27A%

34K HRMESJUHREBRE DA (20024)
o EHEIFEL

#HEH 5A148 (P EHEWMBE)

Xl - EiE: 2:EHl, 1X72m

HERR DM () FEFHA

D11 B%+18H % (8/16, 8/23)

Qi FEH11 B %+250 % (8/16, 8/30)

QH 18 A #%+25H % (8/23, 8/30)

@HTEg+11 A&k+21 B (187) (8/5, 8/16, 8/26)
3B

R

536 [X & 55 3-7 [XIT 2001 48 & 2002 4E 0D EEALPR X
BT VI AEOKREZ R Lz, 2001 41X
BB (AR 720 L IR 20 HRED S S
T Wbz, 2002 4F & HEEWIE IR R 72T Th
S8, A 10 BREICIIRBE E BT 1 B &
V2B b2 < T VBB, 0%, HEE 24
B AR R ER & 72 o 72,

2001 4 1 BIECAAFRERCIE, W OB RENIZ
BT HMABX L0 BACKRASRITE T L, 3
FlIEM L LSO EAEXBICAEEZEIRD T
(ANOVA, p > 0.05), 1 %KDIUETH 5 BEEKEA
F 0.1 %UTIERHIPRITBEN 2o (5 3-8
B), 2 [EIEAARER CIIRAILEMICHEEZITRD O
Nienof=nn, B 11 A%+ 27 A& 8 I3 e
AT % L THEICBEACKIBR AL DMK - 72 (Tukey V£,
p < 0.05), (HEEH] 11 A&+ 27 A& OBAR LM BE
FBLOFRAENR D72 < | BEACKIBAZEIL 0.1 %LL T
ELhpol (H3-9K), LaL., HFEW 30 Al
B RN < L FEFIEE ] T & 2 INHERT H £
ZEET D L EBROLH TIEEA LIZ W, £ T,
2002 FE(XHFEN 11 B 25 B OB THRETL

Too TORER, ALK T MALBEX L0 A EICBER
KIBAENPMELS (Tukey ¥, p < 0.01), HFEH 11 H
%+ 25 HBEDROEIRDEN o T, R B ARL
IIRTHR O MR+ 11 B+ 21 B0 3[R & (A4
Wl L7z (B 3-10 [X),

FKUERY R ¥ (BR)
S

0 .-y
7/23 8/2 8/12  8/22 9/1 9/11 9/21

£3-6K J|UEBRIZEFTETHESHRYIRYARIHAD
FAEHR (HFEHI: 8/3, 2001 4F)

g8)
[=2]

F<UERY R (

8/2 8/12 8/22 9/1 9/11 9/21

FI-TH FENBRIZHITDT7HESHRIIRYARINAD
FAHR (HTEH:8/5, 20024)

(O :RR= 0] O

@M1 B = fE

Q18 %
@27 A %

Om L #

0 0.1 0.2 0.6 0.7

03 0.4 0.5
BERCKIBAE®)

$3-8% 1 [EEA DR HABIBE R KB AR
n.sIFANOVATHEZMNEC 5T
(ARCSINZE #2114 (ZH%E, p>0.05).

OHFEg1 BT+ 118#%
QU1 B%R18EHK
OHFE#18A%+27HEK
@HTEH1AET +188%
G111 BEk+27A%

©F o B

0 01 02 03 04 05 06 07
HEARBATE®)

53-9R 2@ A DEFLRIBE AKBAE

JS7LDEGZENXFIENERICERENHDHT

L%RY (ARCSINZE % Tukeyik TIRE, »<0.05).
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OwiiE118% +180% [ b

B OTE&
QumH A% +258% [ Wb m B

QifEA18E% +258% [N b
@wiEMm+11R®+218% (Db
omnE [

0 0.1 0.2 0.3 0.4 0.5
B KIEAE%)

3-108 2[R QR AR R KBAE
I LEDELBDIENXFENERIEEENHDT
&%RY (ARCSINZE £ TukeyiE TR E, 0<0.01).

%

AT 22 O BB 5 R A 38 & OVBK VR 5 s B R D 3K
Bl FBS5 AR A OFE S, K IRANCRAE L TV ZBERKIE
PUERBE LK S KBSy & B 7= (5 2-3 &, 5 2-5 1),
TERBE R A R DX I AR ISR S e 3h
BFICRETDHZ N WILG 1974, KRB TOT
SWVEY REDORER NS | RIETIERICBERMIHE I
FKAETHTHEFERY I KU AAI B AOYHRIZLD
A BE KN FAET B Z EITHL N TH D, Ak
B bR 11 Bf+25 AR EITHAE 11 A%
+27 A OBBRSIENFE o7z, THULHEER 11 A
BRATFKBIZEA Lz BIc st L CR BB R & 5
T2 OPEIRANEI U, A 25 B £ 7213 27 B AR
IS R E 2K T S8 5720 LR SN T, TEk.
THEFRY I RYBRAIHACK LTI 2 BT
HAVUTHBE E 7213 & 2D 7 ~ 10 H % DA
BATOBFERENE STV O 1998), 2,
HBRHI LU K IR AT DR EZ R L2 DT
HY . FOBKEANTHRET DRI BOMNEITXS
FVEESINTOARWEZDTH D, BKHIENOBES K
WEITZ LKA TOWEMILALETHY, (kDX
IR AIRAR R E R & LIBER7Z 0 Tl E 2 1
z b, Lo T, #HEZRICmET 572
WHIZITAKEN T T 2k R R 0RAEE D7 T
LHIZENREETHDL I ERYDO TRRBRTHL LR
ST, TOE T, AFEOKENDIAARE L BEAK
DL SN L EZA LT L, L0 R0 & IEHA
BIRETH LT, 3~ 4 BIOEKWAAZIT> Tz
TERDOBIBRIAZRNG 2 [BIEAT CHEFEICHEEZBIETE
DI EIREABRA ATRE & 72 o 72,

4 #HLVEBREBRENCES TR

AR Tl TEEEAO P CHBRGR O W HEA 2 5%
EL, Zhae AT b D70 I CRERCK
ZPjlkTE pHMmES 2SI L, Zhicky,
R LY YRR Z ED, PORBEEN TR TH 5
T AR LT, REDREFELRMZ Y & RIUT,
—RIEEE D DI RER SRR EDOHE L ROZ4 -
LR, EEF DR A MERRIEE ORI LA

49 B (2009)

ROHLNTWND, £ T, KETIES OIZIEA OHAR
[E1%=oh FH B A HI L. 7o OBk E %252 1) /e
VB SEBE BRI OMEN B AT o 72, F T HIBLICBRSE
INTRA=aF ) A FRIEHOZIERAHI OB BR)
R, FEEAITHLHERKY A MEPAIZRE) %
GRELVARA FEl (b7 Tay s RH 7
TNAT oADK bEW D EEFA L CRIERER
B3 CdH D 1 B X DI IEBGBR O FaE R %
1To7-e F7-. BHIEBICBWTHLERANTHD Z L
ZRE T 2 72 O I R AR B SRR 21T o 72, £ L T,
THIVE THERORT A DA SR L LTBIBRAI & LT
RFT ST 2 A d o ToRIANC K 2 B0 3RS Bl oo BY
HE{THoT, IHIZ, THEFHRY I RIDAI DA
DKHESDRAEN < Z &% HIIZHEAEFRMNRICE S
BBREAT DBRFE 24T - 72,

4-1 ez

TIVETHE SN ERR o T8 LUWDIBER SRR,
PrREAT O 21T o7, PRI SN A =aF
J A NRFEHNOEIEBAR OB BRI, TEIEHK T
oA VF (MEPHIZRY) RARELARA K
H (mh7xzray s REL VT TNAET = A
Ivbv@Emny, 22T, ZhEMA L TRIEEREZE T
H5 1 BIEAIC X 2R IR bR O KBRS 217 -
o FHAA=2F /A FEIO—2THDHY /) T7F
VHFID L Z HEE 12 BRI 1 B L2 K, E
TOMEPHAI 3 DLExT F 7= 7 v 7 ZBHD
Lo 2 [IEAR LY S RORA Z S RAmE L,
BERCKDFEAEITE T < BOH LN -T2,

WA A 59 A0l HEE 2 BH#. 10
Afg. 17 A, 26 B&ICENEN | A Liz& 2
A, A 10 A%, 17 BEEmIISREERE DD
Thlehpodz, BEACKIBAEIZMEN 10 B&EAGT
b7 W CTHEER 17 AR EAR D 720572,
D ENS, V)T T T URIERGE 1R
KHND 2 [\l L O BBRBIRN/MED Z &P BN LA
D, BAEENTHER 10 HREE E 2 5T,

WIZHH AR A =aF 7 4 NEIE AWz 1 B OE
FAYEZEBETT 5 72 DI BB S0 2 REEEBR 21T
S, M EEATIE, /T 7T UMAIDLE 1 EE
i 2 BEIKLGRIE A K 30ha BB THRER L 7-, 2004
HEORRTIZ, /T 7 oBFDL 1 [
D 2 B & RSO RWBIBRI R AR LTz, 2006 4
DOFERTIT, FEFEHX 3o MK K 0 B RUOR D FE AR
FEPMEL . 2 B LD BN R AR L,

FKHRICE T 20 A D HEBRO BT A~Y 274
— X BHAARFEERTHDZ D, ~Y adx—|C
L2FHAA=aF /4 FAI 1 BIEAOBERh I % T
HLIZ, ARBRTIZZ oF 7 =D 0 Fla M LA,
RPERILE DO TERWIBRIRE R L, ~Y =2



THEFRY I RU B RAIHRAORAAEREDMY LB O ST IC B 5%

X —IC X BEAR I RO LV BERERCERE R S
THETZRY I RY BAINAOREIRIC S EA D H
FENDTOENENEEZDNZ, UEDXLH 7%
¥+ ha MO EEARBRC~Y 275 —c k55
F 1 [E8AR OB F % EFE LI REIID TTHY . A
TSR R BT DA B RRE S Tz,

A BT —IRICA R OEAINET 5720, fHIC
FEHIM 03D D PiRAI & L CHER D B R A A A FH
BNTE, LL, THALHFRY I RUHRIAR
A FEHEY OFEER 721 TldZe < EEEE S L < WtT
By FIT, TNETHALVEOMKRKE LT
SN2 D0 TRIANT K 2 RSB BRI O B3 21T -
7o b RAENZOWTHIMEEZRF LIZ & ZAF A A
=aF A Vo aFT=U kA, )T 7T
KiF, F7 A N Y DRIAIO 3 HIRNE VIR E R LT,
FIT, D 3 FoWAmEM A RET H72HIT, 3
~ 4kg/10a Z [LBEHI 4 A, AW 3 AR (/T 7T
=V RANTHFER 6 HiR) . B 11 BRI EnE
LU Lz, W oRAIRVEL X C & H R AT
i & 0 HFE N A 0 07 03 5 R AR R D 48 FE D3 R
MR A B, BERCKIBAZRE S R 8 TR < 72
olze LEOFRENS, Fi#lxrA=aF /4 NROK
FNZ X O RKFEOBFRBAIEETH 5 Z EABHIH TH L
ey BOAEMIT LR 10 HRETH D Z L
e iRroT,

AR B~ DR RANHA % 75 < IR BRIE & L
AFEDI K H AR AT 2 Al LS BERES0 B L BRI 2 1
U CHAEREMS GEAERXR) Bhbrbdiho % %
To72, 6 HTH~ 7 A LAICKBRERZ | BEfHI 5
& T, 8 A EAOARBFEAMECICEE - BEMEDD
AEORAEZERLS T ENAREE o7, ZHUT LD,
FERTHNC 51T 2 K FN DI AR L 2 MR EL 21T o 72
KD 1/4 ~ 1/5 WK FSEDZ ENAREE 7o
Too AREA~OF BEIEAT TR0 > T2 BREAIX T,
A B ~F ANAR 21T o 72 BREHI X R0k FE X748 (2 BE
BARBAERE DD TR 72Z Eb . BREANC X
5 FAPE KT SR 72 1T CHE UK A A58 T & B AT RE D
HonEirot,

42 FHRRAZaF/ A FREH (EEHHAD (S
&% 1 BEAmRG RO RS

X =aF ) A4 REZFKHA (neonicotinoid) DA
BARAKNEIA I 427 a7 U K (imidacloprid) =7
7 A (nitenpyram) g7/ nmnuo=aF =)LR LML
N5EMTH L0, BB INTHHRA==F
JARANCIEZTF 7 =aF =L RO/ aFTr=
(clothianidin) °F 7 A b &% ¥ A (thiamethoxam) .
77 =aF= VROV )T 7T (dinotefuran) 73

ERbHB (BIEANVRT w7 2006 R, b4
—aF ) A4 RREFOFEITREBITHICEN, v
HEERT 7T AV E OB ATk AR RIEEN
EOLOLTHNI EThHD, FHIE, AHHEANRAEYD
P ic X 2% mAIER RS (—BZEERR) (I
BWC, VTR T T =V URRT e
FRYIRYUHAIAACK LT, FEEAOLEHY
VEIRARE L Ar A FAIL D BB BER R
BT IEEHALM LI (Bl - fUE 1999, 2000,
2001), £Z T, AffiTRY /T 77 UAlEZHGWTE
BRI X 0 LB L A D 1[I X D Bk AR
IZOW TR L7z,

MEBIUFE

(M BETRRAER ED LR

FERIL 2002 AFIFRK RGO AREEFIRTIN  (BiAK T
HER) O—RBEFEEL CIiTo7, K Tdx
ZEH], BHMBAIXSA LA, HEMIX8A4HTH
S, BBKIZY 2575 0.5 %) BFDL O
3kg/10a & HIFEH 12 A% (8 A 16 H) 1T 1 BIEAR L.
STHRXIIME P (3 %) B#FID L @ 4kg/10a & HFEH 12
A% (8 H 16 A), = h7=r7rmvy 7 A (0.5 %)
¥M#AID L o 4kg/10a % HEEH 22 A% (8 A 26 H) T
WA L7z, 11X 90 nf(9 X 10m) & L. 2 KiE TIT- 7=,
FIXE B EMAICH BHE (£ 36 cm, iR 90 em) 12X
% 20 EHRYD DT <K WIERY 21TV, THESFARY IR
UAAI N AOREHBEZHFAE LT, o, IEHO 9
A 13 BIZEK 10 k2 A0 B Y | #ok - 5504, 1. 85mm
DEF TR LTk AT O TEBES K DR AT % 31
L. iR EOPEZEIT 72, BEAKITRL - HE
(197 IZHEV, BEROFEATAL BN TET, MR, iz
D LT, TeB. BIBRIIBEACKIEARE b &Ik
WIEWEMB L,

BhBRAE= 100 —ALER X OBEACKIR AR/ LB X D
BE KT AZE X 100

(2) 1 A8 DB DRE

HERIL 2003 FITRERBIGNOBY TIT o7, K
FeafElx Tb&/2FEH), BAEHIZS A 13 H, HfE
X8 H 5 HCThol, AT /7776
%)« 7Y I7A4 K (12 %) 7r77E L, 500 f5iK
WREHR (v # A 2 5,000 %) ZUH LA L7,
WA ERIL 150 1/10a & U7z, SRR 2 A
% BHTH), [A10H#% (8H15H), 17 HiZ (8
HA22H). W25 H#% (B8 H30H), 1 X 72 nf(8 X 9m),
2 L Lz, BBRXNOT e ARV I R ARSI
T A DFAEHR I L OBEACK O TATE (1) & [
24T 72,



K R VRS2 AR OK PE BT o & — f2 3R BR 4 R BB 28

R

(M IEfTHBR R & DL

5 4-1 BRUTIBITEAT AR & OEBIZ BT 29 < W
DB DOREREZ R LTz, MABXTIX 8 A 20 HLELRF]
WSRO BTH o723, 8 A 28 HORELKIZEIZ
HMHORETH-Te, /T 77 HAIDL%A 8 A 16
A 1 [Ecfi L7z ik, IBfTOME P#AI 3 DL &=
h7xr7 ey ZBAIDLO 2 FEARX L T 8
H 28 BUBEOSBROREALITBD TORH#EB LI,
F7-. VT 75 UBHID LA X TIEBE Ak DR
DRONT ., EBITHAER L0 B BBRZNE DS @ TR
NRDHNT (p < 0.05, BEAKIEAZE ARCSIN 24
HAF%IT Tukey IETHIE) (B 4-1K),

6 ‘ —_——' 775V
LR —>— MEP+I}1V7'AY)A
. ERRL AR ;3 1132
4 L
1M Lz
2t h
ﬁ PR RE 3
> 0 : : . — x
=
S10 1
v
NS MR .
8 - ;. A
6 B B t.
R .
4 + 1o ,:’
2 -
0
8/4 8/11 8/18 8/25 9/1 9/8

F4-18 EROTHESRYIFUARIAADREHER
U /TISY, MIMEP, T:Ih7x07 OV R, | ZBMBEERT.

Bk D/TI5UBREIDLI EIET QBE R K HIEN R
B KR

B EAY ————— BIEXK 2)

HEBRR BERH o pr aE gk Wi
SIFI5Y 13,706 0 0 0 ob" 100
MEP+INIV7OvIA 14,444 10 70 80 0.06b 89
gk 13,622 35 730 765 _ 0.56a -

DE—Z/NF (FIBR A BEALOIEERT (ARCSINE (- Tukeyik TIRE ., p>0.05).
2)BABRAE = 100- AL X OO BE s KR AFE/ FRANIEX DBE A AKEAZE x 100.

(2) 1 A& A OE DRE

% 4-2 RUZEARFR 09 < WEY FAEORE R E R
L7z, EAPRXTIE 8 A 20 HUAENIm B ERTH -
e, 8 A 271 ALBRIFShRERTH -7z, FEATIX
EDHAARITHALBEX L 0 D7 S HERE L7278, HIBEHA
2 HEEBATTIX, 9 A 10 HUFREM L7, B 10
Aftg. | 17 BZEA CIISRORENE DD TL2
HERE L7z, HIBEH) 256 P8 ClXBciitk. shmo
FEAEITINHI ST A A RIS IR LR X & T R
WCRAEDNFRD bivle, BERCKORAITHER 10 H#
WA Chb A7 < RO THIFE 17 BREfGCTH-
7o HEEH] 2 BRI KO8 25 H O MR BE S K 28
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AL, OPRAMRN S -T2 (5 4-2 K),

4 r —e— HiRH2A %
R —O— HIEHI08%
—a— HEHITA%
3l L 2 s A
------ EYE:
g ., P X Ik )
v 1
2t
1+
Ko .

FLWERY R #
o

L W2 10
8 @ B =]
w #® #®
1 1
v
2 |

0 Lo % %

7/30 8/6 8/13 8/19  8/27 9/1 9/9 9/16

FA2R BEABHOTHESRYIFUARIHADFKEE R
| FEABERY.

a2k O/ T30 FI OB ER B K IE R

T e L
HiEf2A% 12,753 0 115 15 130 0.102ab 51
HiE#10R%E 12,207 05 0 0 05 0004 b 98
HFE#178% 13,339 15 0 0 15 0011 b 95
HfE#I25 A% 12,892 30 8.0 0 110 0.085ab 59
AT 11,052 10 215 05 230 0.208a -

DE—FNXFFREHICHBELSLNIEZETRY (ARCSINEHR# T Tukeyi A TIRE, p>005).
2)B5BR AT =100~ IRX DB KB A R/ BN ER OB R KRB AE X 100.

R

FEELICEDIENL, YT 7T URIBL O
F7 =T RO FIL. A Ui, 1 R
THIITHHRE L1ERAI L0 bED Z E BP0
IHNTWD (Bl - flUE 1999, 2000, 2001), AFER
TP /T 7 7 A E AW 1 EEARIZRESERO 2 [
HATL D EWBIRIERNH D EBHBNERY | B
AL HAEY 10 BREEB X DN, Zhixy )
T 77 R EEIICEAT D & 1 BIOBERIEE TS
K ELEWTELIEETRTHLOT, BEKOFE
ELTHEMRYIRERTHD EBZX BN,

2 TRLEZEIIC, AR TCIET A e AR Y I RY
T AT A DY B K DB BT & 72 o THRTBE R
KINRAETEEEZLND Z LG, AROBERICIX
R ORAEZIET S Z L NHEETH D, KRR TIL,
T )T T T R R AR RN R 0O R AR A X 7 Y
FEI 10 BAREICHAE LCh, HEEW 20 A& LIRS
BT Db EEDOOTEILME Lz, Zhik, AEEZE
NER RIS 2 F b RIS L 0 & D FRFEFEYN A2 i) L
TWAZ LA, ARV &d 10 HRRED
T L 0 b R D3 2 I L2 S HERI S
7oo ZOmWEMEL, B RiEH L FETARAIO B
BEWEBEBITHER TG L TnD B2 LND,



TAEFEYIRYBAINAOFEAEEROMRY & UK BR T O ML I B3 5 s

4-3 FRRA=aF/ 4 FREH (ERREAHD I
& B BEREMHROT EE

#®E

A CIXy 2 77 7 A% B 10 AZEIC 1 F
WA 5 LIck Y, BEACKIEED ILZRRE Lz
RGN R THH AR LT, Lavl, A
IR RN & — MG~ e S 5 7o, Bl
BB 2 FEBMNEARFR CThHD, €I T, KEi
T Z OBBREAT O MM % 5T % BT, St
BB W THl BB LOE AN a 77— A~
U a7 —Z X %A O KRR A4T - 72,

MHEBLUFE
(1) LA D FEFE

M BRI K ABIMISEREIE, 2004 4 & 2005 4EI2HK
M CSEREARSEFERT (BT SPRERT) A ML (SZREH!
X) D#) 30ha O—MEFKEYL TIT -7, KFEMEIT
(b2 Fb), BT A M, HEIT 2004 4
TIE 8 H 6 AEE, 2005 4ETIE 8 H 5 AETH » 7.
T3 A LHRITHRT HhERIZ, 2004 41X 8 A 17 H (I
BT 11 B4%) . 2005 4E13 8 A 16 B (HHAEE) 11 H1%)
W2 777 (0.5 %) BAID L @ 3kg/10a % 42
BN LTz, SRS A XA B2 5 [RIBT B #X (ki
MK, %) 1lha) & L7, KRS TH&72F
B NEERT, HEEHIE 2004 4, 2005 4E & HI28 H 3
HETh o7z, I A LVERHGOMERIT, 2004 403 8
H7THIZZYS54 K+ MEPYABRMZEEmMSh, &
512 8 A 20 HEICEIZME P (3 %) ¥#ID L2
¥ &Nz, 2006 E1X 8 H 16 HIZZYF74 F M
E P Y ADBZEEHM I, SHICED 7T~ 10 HEZIC
Fizv /7 770.5 %BMADLYLT h 7z n
v 7 A (0.5 %) ¥#HID L 23 EHoi Shiz,

2004 £E13 9 A 10 BICFEIEMIX D 45 B & %R
XD 24 BHHZOUVT, 2005 4£1% 9 A 6 HITEIFHIX
D 49 [ & KR D 28 HHFHIZ OV TRENDT L
WY FRA (BERERR 20 [E], s 20 [EIOFE 40 BEIHR
D) BTV, I ALVHOBRAREZ I LT, £7-,
2004 4F1X 9 H 17 BIZSEREHIX O 45 @4 &k FRHX
D 24 BEFITHOWT, 2005 4% 9 H 16 HICFEIEHIX
D 18 [ &R RMIX D 12 BFHZOWT 1 #5470
100 FE (RHERERS 50 A8, H o6 50 FH) ZERHL L C 1. 85mm
D TR LIS KT DN TBERK DI AT % 7
AL, L7, 51T, 2004 FITiT0 A L HERE

LOREPIERZAT > TV R EHET C H#IX (SR B X)
THFERRICHERE 2 R L CHERCKRAE 21T - 72, BER
RIZBLL - HE B (1974) (298 BERDFEAEBALAINCTH
N 23 N s = R B

QBN ATI—BLIUREAANII T2 —BHD
E £

BANY 27X —BIOBAANY 277 —EAAmDBl
HISEREIL, 2005 IR IRIE BT R ED) o ST
Tolz, B#EEMFEIZ THbE722Fb) & TOLDIEN)
Thy, b2 Fb] OHBEEITEHLT 8 A 1
HEE, TOEOIF) OB EY L T8 A 4 A
ThoTo, HEMMGOMIERKITE 4-3 DLy T,
AANY a7z —K (AU K 8O mfE T
998ha) LMEANY a7 X —X (ANYX) 1TZH
ZLONH@FETO 6 BGEFE L, AANUVXT
DO~ a7 X —OFE R [Bel1206B) T, 8 H 12
AizzuedF 7=y (20%) 7ar7 7 (FRfER S
&, Wfi® 81/ha HHY) Z#fi Liz, MANY X TD
o FMEFERIE Tv > ~— YH300SL)] T8 A 9 HiIZZ uF
T=Ur7aT 7N (R 8 5, HfiiE 81/ha fH
M) WALz, THe X HRY I RIBAI D ADH
TITEANEARTO 8 A 9 B bhd, 8 A 30 HET
TERIRIC A i (F% 36 em. 7R 90 em) 2KV &KX 6
B X 2 APNCEBWT 20 [BHE D 3 < WERD 217572,
BEACKFRAIL 9 A 16 AKX 6 B X 2 »FTX 5 8
AN ECY | s, FREARIRE 2K (1 9mm LA R) 12D
WA T T,

JKH JKH @8.5a
132 K@ 2)23.5a
®@15a ®17a
KEH JKE
7 L
®15a JkH REEE
©10a @20a D135a | [ ] @288
©6.5a @10.5a
BANIK B|AANYR
F4-30 REESOEE
(FREERLEH)
=R
(1) 3 L B FH D EFE

FHFEHX & R D < VIR Y A & BEACK TR
BEORRAELE 4-3 REH 4-4 R LT, 2004 FIC
U 2 EREHIKOF VIR BE TR, THE SRS
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F4-3% WHFEIIY <KLRYAES SJUBE R KEHE (20044F)

F<LERY FAE(9/10) B KERAEO/17)

HEAX BhbikZR" HE EIES axd FE  BIAKREAE%

BiEH =%%) BES BSH ¥  BIN-BX
£S5 30118 HiEE11R% _
(#530ha) 1 @k 45 7 0.07 45 0.004 0-0.04
SRR HEE 4 B A ZE AR
(#511ha) T IHEEEA 17 B B 24 21 0.25 24 0.004 0-0.05
13 AEEAEL
(#923ha) (SR PEEEDHIHR) - 6 0202 001-061

DEGEHX :8/6HFEH] 8/170 /777 4 KIDL, xtEBHIX . 8/3tHFEHA 8/77%74F -MEPY L +8/20MEP#3 &I3DL.
AR - 8/3HFEHA 8/18IM1y7 My) AR HIDLIRE D ).

DT HELRYIRYARIAANKBRTHRESW-BISOE 4.

3)20[E4RY X 2HFF D BRE, ns(TNIBRAICEEENLIE(p >005)% R (RE#E ) x+0.5) MBI HRTE).

) 1EH100FEAE, nslERTHR, MBHEREICHEENLV &(p >0.05)% R T (ARCSINZE R K HRTE).

Fa-4axk WIS LVRYFHE S S UBE R KR E (20055F)

F<WEYFEE(9/6) B 5 KR (9/16)
HERX BB R" wE BEE ag’ s @E _ BEKEAE %
Eigs 5%E%% EHip BES% T -8k
S X WIS B % ns * _
(#530ha) st 49 6.1 0.06 18  0.003 0-0.013
EBHIER  HiE12~138 RMEHR _
(#911ha) S FEHR 19~ 23 A (S BL TR 28 10.7 0.14 12 0.039 0-0.218

1)EEIH X :8/5HFEH] 8/163 /77743 FIDL.

*ERHX :8/3~4HTER 8/167%74 L -MEPY L+ ARBFBRC /7770 BIDLE (X IMI107 Ry ) A ¥ EIDLE).
DF7HESRYIRYARIHADKBAANTHESN-BBOES.
3)20[E4RY X 2HFF D B, ns(FMNEBEICHEENENIE(p >0.05)%E R T (REES (xH0.5)EHRZIZHRTE).
4)1EI51005EEAE, *FNEBICHEEENHDHTL(p <0.05)% T (ARCSINEHR LI 1R TE).

I RUBRIDAOREBMBGER, | WYY kL
HIZKT X L O Dl Wil Th o7 (p = 0.0598,

WAV (x40, 5) BHULIT ¢ BUE) ., FiEHLX DO BERK
RBARIT L L O K THBEM#X & FZEICKLS (p
> 0.05, ARCSIN BHALIZ ¢ FRE) . HEITREO LN
Mo lz, KHBERZEAT DR I EBG R X TILrY
BEASCKIB AR 0.2 % CRAEBRENEI-T7=, 2005
FICRBIT D FGEHE O T VWV RETHL, 7he s
ARYIRVBAIBAORERGHE, 1| HHY7-0 R
Fix L bk I bR nWEHmThHo7z (p =
0.3392, H¥E Y (x+0.5) BHZIC ¢ E), EKiEHIX
DNELBE FARIR AR IT BRI L 0 FEICELS (b <
0.05, ARCSIN ZE#if%1Z ¢ ME) . #E5E & 70 2 B ACKIR
AZFE 0.1 %xHEx 5EFTRD bk oT,

QBAAN)ATE—BLUEAAN) T2 —8HD
=i

HANY K, BA~NY XK & S ERFEARRT (8 H 9 H)
DOKBENIIBITDTHEFEY I RYUBAI D ADR
ARPUIE. RBBREERTHREETH o7z, HAIBAA%
IR I A LVEOBAETED ONT, BiBRIE &
WEHBr S (8 44 K), BIACKFATIE, AA
AU X CTHEHEASCKOBENRCL A LN HX &

BEACKIB AL 0. 1 % LA T CRZEICELS (p > 0.05,
ARCSIN ZEHAFIZ ¢ BRAE) . BEACKOMHIZRILE W &
Mz (5F 4-5 %),

BHAA) OEAAY

5

& 4

A

=

5 2

v

Ll _— = =
0 _— e
8/9(RR A 8/17 8/24 8/30

#AER

F4-4R AABLVEAN)ITI—EMIZLDTHESRYSK
YNRZIHAD FEIHSHR
DEFEH L8/, A B IEHAANAE-/12, T AN AH/9.
)R (F20ERY | 1EIS LY TREDH LR,
IFAEEHEILH ANUA80a, /AN A102a.

F4-5K BABLVEAAN)ITE—HMIE (T DB 2K IMFIHN R

HERX S BE s KA # _ B(I-ﬁ*
TEER  {AIER &t BAE®%)
AANR 13,051 48 0.5 5.3 0.041"*
|AAYX 12,435 05 0.2 0.7 0.006

DF6ESTFY . 1ES 108k LY, FXK(Z1.9mm).
OnsIFWEBRICHBEMNGVEE T (ARCSINEMRZICHRATE, p>0.05).



THEFRY I RU B RAIHRAORAAEREDMY LB O ST IC B 5%

%=

AR T LA E~Y 277 =2 X DA OB
HIEFEE B A A HHOFFHIR TIT o 72, Hi BB C
1Y F 75 UBFID L & 1 BIEAR 2 SRR s
%Z#9 30ha MM TIT o 72, 2004 4ED#EH TITEIEHX
B R ORI RHX & I SEANBAT Oz RILm < . FEREH
XDY )T 7T BAFDL 1 EEATIL, RO 2
B & RS IS E 2 J 2 72, 2005 4EO#E R CILE
FIEM XV dkk FRIHIIX X 0 BEASCK OFEAFE L 2 Jdfll L T3
D, A2 EBAMELVELIDHREBEZ N, ILE
T, it =aF /4 RO 1 BEAAICL DL
¥+ ha OB RER T LR AR
TARBGBREAT O F PEA 6 TEEROKAEFEBLY ©H
FES Tz, Fo, BKHAETIIHEAANY a7 2 —0f A
Y TR K D IABNIEATN A A L FEYBRO ER
ThHdHZ D, N ayy -l X dHlixrt=aF
J A KA B OB BRRE LA L, ZORRT
X7 e F 7 =Y R B LS, REBRAE R B IR
BV ENME N D LSz, ~Y a7y
—C X DRI B &, R EE A P 0T
HEFHRY 2 RY A A ADIFAERIT G A2 BAm
INDeH, mWIIRBGELNTLEBbhd, ~U =2
TH =L B IA 1 BRI Oh R A FGE LI A 1T 2
NETILRdo7em, RO RN DS RITRNE
Sl K T RB 22 B BRBAN & Hl < T,

4-4 PHIC K B, L OBHRREAT DR 3

#

T A NVHIZ K DB R EE IRk LT &
IND TEEFIR] (GE. 1948) 121X, A 20 A
LUEOIEAIBBRIE & U CEE AR (R AR E
RELEY) RBHC (A . AA A L
=aFr (800 fFiR) DOEWAMMAT I TVD, LK,
BIEICE 5 & TH A LHRITKT 5 AP RITH AL
A2 AT T 2 HFIETIThbLTns, i &b 1960
ERNS DA LA ERGIHEH I WD DE PA
RMP PAI EOFHKY &L (TEF - s,
1961), = DOHBABINT-AKE L A A FHlO= b
Tz uy g ARRT T INNAT = LA EBEED
M AICMEAN T — A FRNE MR & STV D (R,
2001),

THELRY I FY IR B AONNEB TG
E O DIHEHLE < £ TREIBICESZEMnD, 2 2 3
TR XD IR O BEFER 2 A 3 5 856 1%
BRI EZECE 52 G 0oRBRThHho7z, =
Db, BAEEAEENET 272 Dicik, & iiEE
Db BEMER B OBIBRERNLELZE X DN, &
T, BAEENES TERAMER R W & S D RIANIC
D BBRIEIZ OV THRFT E1T o 72,

MEBLUAE

(1) BEERIDBHER

BRI 2000 I RGN B HE TTREFDFR)ID
DG TITo7z, KX (bE2 b, B
Hix5 H 15 0, HEEEIE7 A 31 A Th o7z, HEEIR
FlizxA=aF /4 RROIZaF 7=V kAl ¥/
T 7Rl TTA M ARAIBLN=T T
LRIFl, BV T Y AFUROE A fa Y RiA L
Lz (3 46 £), WINbREBITHEZR L, Wit
PEFE B DT 2 BRI PIBRED R DS = DA B IR L
7o RBEAEIZ I XK 72 d (8 X 9m) & L1z, HFRBRKX
Z T OB I . 7 A 31 BIZ 5 enfREEITHEAK
%, RBREAOFEREZY—ICTHM Lz, SREL
TYI9I7NVF 7= EW 2,000 iK% 7 4 31 HE 8
A 12 Ao 2 [\, FAXNE ) EEE CITEE L B L
Tro THEHFERY IRV IAIDADEEHB ED
7292, TH3L BS99 A5 HETH 7 AMRE T
R OMEREND 75 & 20 2B A HLIZ4 10 [\, 320
B, fHRfEeE (36 cm, M 90 eam) 12X DT < WELY
HEEITo 72, BELAAKIZ 9 A 13 HICHMEL Y 7 5H
M6 b ER, 20 LHDD 5 BROFF 10 BREXI D ILD | W2
M- SRR HIKICOWTHEEIT - 72,

$4-6F% ABREROER

# R E A R BE-HAE  BAER

YBaF T =22 (0.5%HF| 1 6kg/10a 1
/T I52(1.0%)F1Hl 1 6kg/10a 1
F T A L(0.5%HIF 1 6kg/10a 1
E AT (3.0%)41H] 1 6kg/10a 1
ZTFUESL.0%FHF 2 4kg/10a 1
S5 FATT(19%EW(KER) 2 2,0001%, 150L/10a 2
&R 2 — —
(2) B2 FH O B E#

AITTE (1) OFRER T & 2> & 72 o 72 2h 3K o HiAr
N OW TR L7z, 3BT 2001 A28k H AT REFn SR
EO—RREMY TITo 7, Ky H&xiz2F
Hy, BlEHIZ S A 12 H, HEEIEL 7 A 31 HTho
7-o ABRMEAEIL. 11X 90 nf(9 X 10m) T, 3 K& (=
7MY 2 ) & LTz, oM, HEBRXOH
RIEH 4-T RO LB & L,

F4-1R HBREOBEEL

# xR RE-BAE AR
HAFF =T A05%0)HIH| 4kg/10a WS4 R, HiEH6A &%, HIEHIEE
SIT U0 .00HF| 3kg/10a HiEH4 g, HEEA %, HEHAEE
F T A L(05FIFHI 4kg/10a WS4 RET, HIEHsA %, HIEHIIEE

MEP(50%)ZLEIGHIBR) 10004, 120L/10a HIEHAIAHLHTELI3AZD2E
® o B - -

BHRRX AP T LR THO 7 H 18 BIZH:RER TH:
Ylote, HEREEANOMWMERET 7 A 27 B (HFEH 4
ARD. 8 A 3 A (HHFE# 3 Ak, =L FT=
VURANIILAEEN 6 BHE2). 8 A 11 B (HAEEM 11 B
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%) LU, 3cm BEEEICHEKE, FTEREY—ICFHAm
L7, BAitg 7 ARIZIEK L7z, *THRERANL, 8 H 3
A& 8 A 13HD2E, HAXTEER CITEREL
WA Uiz, 7HETERY I RU BRI N ADRENE
HHDT-HOIC, 8 A3 HMS 9 A 14 HETKAIT H
bR TR (88 36 cn, 1R 90 cm) 1ITX D < WL
DIREEIT o7, P B IIRER-CBE A BT 2 X 5
H, ZELE, $<OVERYRETSXOBEREND 7 5
BE 20 FEZFLMZ LTS 10 [E, F 20 FfTo 72,
BEACKERA IR, 9 A 17 BIZAXN D 100 FHZ & B
D, HoEE - AR RZOK (= 1.85mm) IZDWTAT
ST, FEOREUTIEIIHERES S 5, 10, 15, 20, 25 5
HAa®O, £5 1 FRBED 20 B bREXOR &2k
ZHLY 100 & L7,

R

(OE-E/E-3-1[0Y -4

KBS BIT 2T ISR I RV ATAIBAD
RAEBITEMRIDBETH T2, TT7 A b I LRAL
X ha Y URAlL =T BT SRkl HREEAID >
TINAT = EWTIE, EAHK LR LTl
DT VI BB EIT DT, 7 uF 7=y
Wil ¥ 77 7 RHITIET < WY BEEReeD
emote (55 4-8 R), BEACKORAREIIE A b
Ukl =T BT ARIAlL, TNV E T = EW
TITHEALER & LTRSS~ < BRI RITER O i
enotle, LinL, Z7aF7r=U kAl /777
VRIF, F7A R Y LRACITEALBEX & bk LT
B & NZBERCK OFAERRENME L . BRI 2RO &
nr= (FH4-9FHK),

HF4-8R IKLVRYAERHR

TRy s
2R R waE? 26%° TE% 148% 218% 288% 7E%  HA®H
7/31  8/2  8/1 8/14 8/21 8/28  9/5 8/2~9/5

HYOFF=UUHH 0 0 0 0 1.0 1.0 10 3.0(54)
DITFITUHHE 0 10 0 10 0 0 0 20(36)
FT AN L 20 1.0 3.0 0 0 0 10 50(91)
PN = DA% 53] 20 0 0 10 1.0 20 20 60(110)
ZFVESLHH 0 05 25 05 0 15 05 55 (100)
SIS A TTUEWGHBK) 0 0o 10 0 10 15 25 60 (110)
B 0 1.5 0.5 15 1.5 0 0.5 55 (100)
D=7 ES LRH, V5L A JToEW, AR 2K T H.
29 UVERY FEE I FEAI R A
EFIEAHRAM
H0 ) FFRBE100LLIBE DY
F49% BRARE

. I BE kg BEARBEAEY

"8 E BEMA e mm com AR O
HIRFFTOURH 16,023 4 23 0 270 0.169 ( 25)
D/TISURE 16,802 0 5 0 50 0.030 ( 4)
FT AN LHHF 14,044 1 8 0 90 0.064 ( 9)
EXraTURiH| 13,249 7 84 0 910 0.687 (100)
ZFUESLKH] 12,819 25 104 05 1070 0.835 (122)
UITNATIVEWGHERR) 11574 65 995 3 1090 0.942 (138)
& B 11,893 55 725 3.5 82 0.685 (100)

FNZTUESLNA], ST ATIVEW, EAEF2RFL.

2) O [FIDEBE100L L1158 DIEH.

(2) B hZEF| O BB
RBESGCRB T LT AR I RYBAINAD
FRAEBIITRAETH 7z, BB TILHAEN 3 A%
(CRRHR ORI & 20 AR 29 HRRICHI DI

49 B (2009)

R E Inot, 7aFT =V RiBIEY )T T
RIAICIX, HFERT 6 B #R BRI QNS HFEHA 3 H R0
EHEEHT 11 AR AR 4 R AT N TRR
MOFAETRRL Do 7oy, Sl DI AT 72 ME
Boolz, F7 A M LRIFNL, HEEH 3 H&ZQHE
EHEEHT 11 AR AR 4 R ATAEIZ N TRR
BOFAEFPRD 0 PR OFAITHFEN 3 A0
HHOHFERD 11 B, AR 4 BRI ORI D
oot (35 4-5 ),

6 ——HnF7=V’U-4
A 22:3 —O—J0F7=Y'v+6
4t A HAFT YU+

ERES SRR ¥%::

FLORY AR K
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5 6
;; # R
4
,X\
, -
0 "
-4 +3 +11 +17 +29 +37 +45
HEH %A R
6 T FT7AMYL-4

—O—— FT AL +3
T FTAMY A+
T Xe-- RALE

5 2
# o REREERE S
et 6
; MR
4

—4 +3 +11 +17 +29 +37 +45
HEBEM®AEY
% 45 B SHABMARDTHETRYI RUARIHAD
FEHR

A:9onFF7-UHE. B: O/ TISUMEL. C: F

T A b FY L

BEACKIBR AR I A ER ] CREN 2 BB ZDRBD 5
NizhoTlzmy (p = 0.0505, ANOVA), ¥R X 5 72fiHA)
BROOLNTZ, 7 aTF 7= RAOHFER 4 Baid
B, ML RSB Ak ORAEN S < SR BK
Mmotz, UL, WY 6 A% X OHFEY 11 A
B OB FCKIR AL, Z20F 0.075 %, 0.070 %
ThONEPIRD LN, ¥/ T 77 2 RiAlOHFIH
4 H AT CIEEERCKRIEA D 0. 154 % TR IR0



THEFRY I RU B RAIHRAORAAEREDMY LB O ST IC B 5%

Ehrolohy, HEEH 3 Afcds JOHIRES 11 A ue
DOBEFKIBARIZENEN 0.049 %, 0.019 % TH Y |
BV ARO BTz, F7 A b5 LZRH O R
4 HETLBRE, MBI & [ESICEESCK O ENE <
RNBBD BNIehodz, LinL, HEEH 3 Bt X
M 11 ABAHOKSKEARIZ, ThLEh
0.088 %, 0.066 % T&H VZE1FHH LTz (B 4-10

),
Fa-10% FHHFIMIBOBE S KFAEKR (1008 L1-Y, FBHK)
BB oE MIE” HE BE KA BERK
5234 LIE TEER IR Z0fh BAZE®

-4 8,871 13 197 0 0237 (64"

IAF 7= UHE| +6 8,743 03 6.3 0 0075(20)
+11 8017 13 43 0 0070 (19)
-4 8,433 03 127 0 0154 (42)

SITISURLE +3 8,235 03 37 0 0049 (13)
+11 8,550 0.3 13 0 0019 ( 5)
-4 8,584 10 300 03 0.365(99)

FTANFY LAH] +3 8,255 13 60 0 0088 (24)
+11 8,625 10 47 0 0.066 (18)

MEPZL (% B8 X) +3+13 8311 07 203 0 0.253 ( 69)

N — 8,556 25 285 0.5 0.368 (100)

1) HEEEIZFOLLI-B &
2)ORIER AT LE.
An.sIFANOVATHEZE (5%) BRI EETT.

ER

KFBE R AR L LIoRiANL, BRI A3 A R O
PO S TEEICBITT AEAANELL, oD
oI aNAFHE Vo I XRERE T 5 FH BRI R
B, —J, A LVHEHIT RIS A RO EINET
DIz, FEIZEANM NN BBEERA & L THESED S B A
RBAIBPHNLNTE 2, LML, THEFHRY IR
UBAI T ANIA X EE DA FEHEY OFEER 21 Tl
MEES L LSBT EMMbNTRY, Fi
DBATHEMEWRIAI T HBRIENTEO b d LB X
bz, AZEAOMBTIIR L RA=aF ) A FAl
TH=T BT DRATIRNRDOENT, 70T T
=V VRIAIRY T T T URIAL FT A XY ARLA
DT Blz, Z OEVNIARFEIZ KT 2 B BiE
PEOENEEZOND, TT7 A NFHY LKA HCR %
OF VY BB ELE L ZIFRSE TH D DOITHEA
KIBARMED > TZEIIZHA LTI VWA, Tht
FHRYIRY DRI D ACKH LBEEICEL®ERNET
B BB I 2 RAR L iz iz b2y b ey,

BATE M OB TIE, A FEA & b HAEIAT L » A
% OWON THERUCKRIIRIN R S @ dr o 7o, ZaUE,
FEIAL BT o0 5 A3 M BEHIRTHCA & b L CHOh b %
T 57-0THY (5 4-5 K), HEG%EAD)
P3G BB AE RN A RN Aoy DRI EE 23 i < AR Tehu D
TehBEx b5, £7o, 3L LIZME PELAIOZ)
BENME -T2, FIKE LT 1 EABAAY B ORICKE-
72 6 mOMEROELE X BN, ZOM, KA
BB DT DR DA T o 7o EHERI S L
77

ARWFZEIC LY, F A =aF /4 RROKIANZ &
D ATEOBSRANATRE & 2o 72, 2 AT SR O Bofr el 5
DHNBCBIBRIERE DA k. KBS ~DIEFITREL DS

Ik, 7 EORBEICER Shp W E LBk
BRI ERE 2 RS ORN D, b2, AR %
WELLEDER AN — 2T RTHZEIZLD, B
BRIt 9 2 BRI T 1 [EALEE CTHIHIE th & R
AVHETHNAN—TEZLA@RELH D, S ORIHIPE
W, IR TE 5,

4-5 RERANEIZKSHH L LBRREHTORRE

#*

THELRY I Y IRAINATA XBHED &% E
&L, K HBERE « BEIE, R K OVED OMERL I, IREFH
WEHIZB O T L, AKARNICRATSE A,
1999), FD7=8 . A 3O MR Z LD OFAERIC
BUIAIAROBELK T SED 2 L3, BACKEED
BWICAEN B 2 bhDd, BUIE, T TnbER%
AETRRE R IR, BERE - EEE ORI, REFE OB %
ThHDHB, WTFNOFELMEREDRHAEL T 5720,
AMEORELZTRITITMZ D Z LI TE R0, Lo,
FAERGR & U ORISR B R EA (LT, B
BAD #AWDZ LT, LD A RBEE AR S
IR, AFEOBIHA M D ENTE B EEZIOLN
D, EHIT, AFOKBRAHICHENT, BAERICAK
FEAE HATETE L2 U, ARERATE Z & 9 BEUK
WELHILTED LR IND, 22T, —BRERE
LR W TR DS AP 2 R - BEICRELC, 2
DARFRDIRFEZAT 2 72,

MEELUAE

(1) RABREDI5

FAERIT 2004 4 & 2005 AFICFK R IRAK R TTRERD T R
D—MREZES TIT o 1o, HEEMEIL [HETZEH)
NERT, ~HOEBETIE HDAZWR] THolz,
REBX OB A H 4-11 £, F4-12 RITR LT,
Fa-11k HAERX DB (20044)

. BB EE AR AEEH
B OKEER B o oATE 1ALE JATA  HH
BREHIX  1.06ha 7 Y ppEs - — HY?
$HER X 1.70ha 8 ENY  —  EMY  ENY  Hy?
DT LR —N&RHEL
AT /T ISV REIMEPELAIG A 2 A+5 A MM E TR TOVIR
HIDL(8 B 5 A1 #f).
)T /F I HERIMEPTLFIB A 24 A1+5 R A A E = [E TR Iz T OV IR
#AHIDL(8 B 34 AV A,
Fa-125 HABRRX DB (20054F)
BEREE IS & AEEH
=3 KEEE BESEH
= 6AtE 7AtE sATA B
1.50ha 4 HL
REAIX MY e —
REFIX 0.66ha 5 BAY  prEH HY?
xR 1.20ha 10 BAY O OENY  EXY  HYY

DT RS R—~&HA
DYAFT=OUKBRIEIZTR I T OvH ZHRFIDL(S B 33 A1E ).
T TAVHREWHIOF 7OV KEHI(S A 244 +44:-4)).

BRELH 2 BERE « 0B 2O L7255 2 BREAIX, &
FIEATOEX] Y AT > 7o f5 2 6t lIK & U7z, SURIR
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B3 5 ~ 60a AL T, 10 ~ 20a BN EETH - 7=,
2004 FOFBRTIT, BRHIR & of B X3 sl 3K 1T
i LCHifee L CHED GV (B 4-6 IX1) . 2005 FDER
THEmBEER A THY Ao iEE L (8 4-7
BA) o JE FEIEORBE H RLHAEBCR O 72 K H 23 EfE LT
BY ., AXIXZER CBRESETh oo, BREANT,
JIVIR v x— MEAD (100 £, 1001/10a) ZAFEH L7z,
BREAIOBATIZ, 2004 4EDORBRTIZ 6 A TH (6 H 29
H). 2005 FFORBRTIX 7 A LA (7T A 8 AH) IZ47»
7o 2004 BT & BREFIBITICEV T A SR Y
2 RYU BRI AR T2 OA M ~DF BAIEAR 2
Tz, BEAIXIZ, 8 H 2¥HiIcY /777 (10

RR
M16a
BELCESL
@7a B
BEHE BELCES
(1. 06ha) o i
BELCES -l

EEA S @10a E3 N
e AL
o
BofRe 5102
55 HErCED

@ ©
20a 40a
HEIFL HATLVE
|3

@

D10ah ALV
@10apETFES
@20apE-CFEL

30a
hEIEL
JKH

®

60a @10apECFL
HhETFS

©20aHEF-CFB

©10apE-CFEL

SRE
(1. 7ha) JKHE

F4-6 HEREIZDEE (20044F)
(Fh AR FLE )
W BEsR [ HER

Q)R - BES L UKERNIZH T B RERE

2004 45, 2005 FE L 4 6 A LA BK 10 HiC 1 [ED
HETEXOBERE, BEOTVEDY  (BEFEL 50 [H]
WY, BEIX 20 [EHRY) ATV, 7HESFAY IR
UBAIDADOREWBEFAE Lz, 2004 FiXfRE
FIXTH 16 AP, *EXTH 12 BFF, 2005 F X
KEHK 30 WTEME L, £/, THEeF RV
RUDAI T AOKBRABNCY -5 MEEH 3 A%
(MHEEH 8 A 48 < WY FAEIC A B Ao D
BN OES) ICHEEORKERNICRBWT, R
EHERERS TEN I 20 EHRY OF < WELD 21TV,
BRECHIOBERE « E5E ~OELIC X 2 7k B A2 31
%Rl L7,

(3) BE KT
2005 AEDOREATIZ 9 A 15 HIZKBES 100 FH (H:pk
Bs 50 fH, ALl 50 B AEREX L., Ri¥ZK (= 1. 9mm)
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%) WERIE 8 A 5 MICME PALAIOER YA, 7~
815 ERITE R T2 T E Y% (0.5 %) B
DLOEMTH-oTo, MRXIZ, 8 A 2 Mz /7
75 UWiRIE 8 A 5 EAIICME PILFIOKRR SR, =
T8 A 3 PRI R 7 =T my 7 Z/MAID L O
ATl o7z, 2008 EOFBK TIE, BFHITICL D, 8
A2 FRICE b7 =Ty 72 (10 %) EWE 8
A 4 ¥micraFr=r (16 %) KEFRIDS SE S
iz, BREAIX TR, BBABAAZTDRVES L 8
A3 YmicraF 7= kKERERIZz h 7=
oy s ABAID L &S Ui B A it -,

[
=
S

N
RERX
(1. 20ha)

JKH

@202
HECFES

@202
HECES

@10abECFL
@10a5HEF2FD
[CIEY A3

®sadpEf=CFL
D10a5HEF2FD

@10ahEFCFES
©10abE-CFL
010abE"FL

X

B

F4-10 HEREISDEE (20054)
(FhESRE )
Wl sEnR [ HER

DBE R KFEAETRE LA Uiz, BEAKITRIL - FEE
(1974) % & L ICBELR O AN BN TERR, S, iz
LTz,

®R

() BERE - BREICHITZEEERMR

AR & B IERE « BEEICRA LTFEIET A SR YR
RUAAI T ADKREBIZ EDT2A3, 2005 FFOFRE
BIXTIIHBX E L TT DA T AI I ARLLF
AT AT EMFEDORIERL0m N o7z, 2004 4
OXRE T, 2 HHOEXVFNZT HEe RV IR
URAIN AR E FRICEEEEI IR P72, &
KD BT A B AR DAL T 0580 H vz, €Dk,
MEELOFA L & HICER R %2 ERICECICE R )
mi7z, 8 A LAOHERIOFHAETITL R DL DR
Thoto, ZAUTx L TEREHIK TIX, B Al
WESh & BARICTE A BN @m0 To A, WA 4 13 B



TAEFEYIRYBAINAOFEAEEROMRY & UK BR T O ML I B3 5 s

D ER VIS ARSI T B e SR Y 2
KU A H A OEEEIEED U, BRI <R
oL potz (3 4-8 1), 2005 FEORERTIL,
B D 24T o -k RXIT 6 A s 7 A LE Tk
BAIR & A TEEEA DR BB L2, 7 AfA
N5 8 A FAICOT TR AREERIZEL hol, FRE
FIK T, BREFIBARNLR R & BRI EEE DN E
Foleh, BARITEMICEEEREA L, 7T AT
PRI a<@Bd ol 2o (F4-9K),

25 [ A
20 P54

) g O %R
R ” W fihig

CSHE S\ EW =TT A
o

5/25 6/4 6/14 6/24 7/4 7/14 7/24 8/3 8/13 8/23

$4-81 BB BEICBTHTHESRYIFYHARIAA
DREERR
(20044, A:BREFIX, B: }RX)

6
OmHR
4 O%®
j W {7E
w2
Y
®
# 0
S 6T
50 B - -
&
w® 4 | )| W) E|
W)
Y D] ] Y

0
5/25 6/4 6/14 6/24 7/4 1/14 1/24 8/3 8/13 8/23

F4-9F BB REIZHFTHTHESRYIFIARIAA
DEERKR
(20054, A:RREFIX, B: 3HX)

(2) KR A MHZR

BRI 2 KBARNOT e AR Y I KU AS
HADFARNES 4-13 £EH 4-14 RITR LI,
2004 FOFT VI BECTIIFEFIICAEZITERD
DN (¢ BE. p > 0.05), BREHIX L%
X D 1/5 Th W KH~ORAFRE IR MEMIZ H
STz, FBAEMEBIIKBEREERTHY, £/, IRXT
IO THRANRD SR, BREAIK T 1
B DB DFAETH -7z, 2005 FDF < WHELYH B
WL BREFIRKOFTNHRE L0 FEICD 7 ((RE. p

< 0.01), KE~ORAEREILN 1/4 (8 & iz,
FAMBBITAR RN Z < HRXTIIRTOmME TRAE
MO BT, BREAIX TR ORS TORA
W E T, 7o, MK E b MG ORREES & i &
Tlid, BAEBEIZRY IZA NPT,

£4-13R KHA~NDERAMFIZR(2004F8 H4H A E)

HREAE &%)

HBR  FCUORYRY

S e HEBIHER%)
BREFIX 0.07"* 100 0 14
*HBR 0.38 83 17 50

SE: I KOERY REUE20ERY L7-Y O F RE. nslTNEBRAICHEEMN
BN &E(p>0.05)% R (REEV (x+0.5) IR HHRTE).

84-14% KER~OBAMHIHE (200558 5 4B HE)
RRR 9 EyRy S EASIE06

o o FEBIHE%)
BREHIX 0.28" 60 40 55
X 1.20 83 17 100

Y OERY RE(E20EIRY Bl D F KRB, I TALIERICHEEM
HBHE(POONERY (REEV (H0.5)FIMRITHRTE).

@) BB X DOFLEMHZNR
2005 FDOBEFCKTHE DR R EH 4-16 RITR LI,
AR N A% AIEIAT 24T » TR WO BREAIX O BE s K5
AETRRE I, % RAIEAG 21T - T2 BRIER K X & A
FE7EIFT72 < (ANOVA, p=0.8018), MR -T2,
F4-15% B RIAE R R(20056)

x AHE BEE #ZM BImAHIE BIAk4)
HEgm B% % mEsH @ 4 5 EAE®R
L 4 8,252 0 05 0 05 0006™
pEpE  ° g 0.006
HY 5 9,014 0.2 1.0 0 12 0013
*ERX HY? 10 7,955 0 05 o1 0.6 0.008

)1 E5 LY T AR

2)7OF 7 = O UKBHIFELIFT I T Oy ZHFIDLS A 3% A8k ).
DIrITAYIREW+HBFT7 = KiEHI8 A2 A+ 43:4)).
nsIFANOVATHEZEGNN NI EERT.

E®
MEREDMEREHL L BEAK D A L VDR AEIZOWNT
W, AA NPT TRV A A LVRaNRxea XS
HHALT RN I ALY BRI LT HmE 1L H
278 (B¥ 5 1991 ; AJlIB 1995 ; SEAR 2003 ;5 [Lft
1996) . B A I A LVEHERG L LTZRE T 220,
TLIMBT AR IR BAIDABREE 7>
TV ALHEE Tid. RO AEJR S ERECEE 721 T
72 A LAFIEOME L, KR x iR O EE LD X
HPMER L E ZRETH Y, TR TERGE L%
APFFRITRENTIERNE SR TEE R 1999),
LU, BB (2004) X, AFEOALICLEA Z
TUIATTANAEL TWBEAITEAY 3 ETY
BN B DAL, BREHIZ2 WU LS A IR b
O ARFEDF B A MBI L, XY & RS 8
HRERNRB ST L WE L TWD, RIERTH—AICKH
JEDIZ N ECHET T L2 WA T, AKBICD
AEWVBEREC B O B h b4 & LT RAERS R TH |
AFOPIERE LTH A TIE RV EEZ B,
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T TARBRCIIREREZ 2 T LEANE LT,
TR0 208 | BRI A 2 A L CHMEFE 2 A SE S8 5 51k
ERBT, BEWFNREBZTGE, WA LVEOE
BARFRIZT 5A T, BREABAmIZEX] Y L0 2R
BHIFTE D,

ARBRCIE, MREOFA] Y BEIIEFIE ST
WTmT= 8, HRIT 2005 EDRBRICEWT 7 AU DEL
XY ORI TR WESL L H o7, FDTH%t
BRX T, 7 HHALIEORER: - BEI20T D AFED
FEBENEL ool Bbh b, ZhICH LERELF]
KofERIT, 6 H T~ 7 A LAICBRERIEGA T 2
LT, 8 HLEAOARRBRAIE CRIE - BERECI T 5
AKFOBEEMHI TEHZEEZRLTVD, ZNHD
&G, BREAIEAT AT ORAERRIR & L CER
hHEEEZ BN,

AFEOFATD B AKBAN~DRAIL, AFEOBE 5
WEENTIKAET B, &5 4-13 BOH 4-14 EN S L)
2RI, AKEICZ < EVEEREREE ) b AR D FE A
T2 L TKRBARAZIEEIEOEEICIH TE
e DL, AFRERAEBHAN S D\ TR M CRLIEE DR
MEBROEST XA TORRATHLIT-OEEZLND
(48 - fli 0 2004), —7, 9D (2004) 13 PMbA% 2
~ 3 BOFEWERIZERY 10 3Ll EORFARESI DR H 5
EHELTVWD, BREFIK THOT MR b7z/KE
BAMEEIZZ O X 5 2 RMEES O @ MERTH D FIHE
WNBZbND, BREFLEEREZ HORELLST5
Z LIk Y, IFHREN O EmWMER DR A OfERE H K
TEELZIENTEDEHEREINS,

ek, AREORAPITIL, A F R LIz A W
PIZRAT 2B Z RN S 5 720 O HEERT O
PREDERTH o7z, HIIRE TRAERSREZ1T-> T
b AR KEMNIZIRA L CELECKEEZ R 23720,
ARESOKBRFATZIT> TODOBRBRTH -T2,
UL, BRERIZFAT S Z & CHEBERE X 0 b AR
DKHRANZZAFANMEITE D[RS LN E 72
Sf, THIZBRERBARIC LV AEOE MM TH S
A ABMEEPHNTEE LTRBEICRZ N6, B
B AR NS BUTZERR L. BRI oD FF FEAE) & 3R
TBEITA-0EEZ LN,

BE ALK O FE A TR 13 AR -~ 0 2% AN EAT OFEFEORE
HIZHR O RESEEINDDOT, 2005 4 DR BAIRK
T AAT > o BREAIX & SFRRIX T, BREH & XD OBE
RKZ T 5O L, Fiz, IHTRXICEEBAO
TEAR 35 2 5% E LT a2 B AFIHUE 247 -
TWRWBREAIXIZ BT DBEACKIB AR O S NFRE
FIHARNZ L DB TH D EITHEBIIIE 278, Lo
L. RERZKHNOT WY H4E Tk, ghazxd
NiEFEHDH 8 ATH~9 A LI E o 72 < HAENED
BienoToZ &b (B 4-10 K), HERECEE A~
BRECAIALERIC X 0 kR /K AR A B &4l L7 ks 3

49 B (2009)

ThHESZD,

19 [ pmmam —— BREHIE CREEHEL)
<12 B > —o— REAIR (REEAHY)
x ' - o - WX
209
et Al
g , o
H06 [ « DRRELEH .
P \

Z 03
" e Py
0.0 L N N
8/4 8/11 8/18 8/25 9/1 9/8

$4-100 KERDTHESTRYIRYDRIHADFEHTR

5 BEER

VAR, EEENCRIEE 72> TV ABEAK T A LV E
ELTIE, THEZTERYIRIBAIDA, THARY
HAIAA TN B ALLD IFTERZET BN 5E D,
FRCH A I N A LVEOREHRKOVBEETHD (2
- flO, 2006), FOERKE L CKBERECHES SR
BHEM OB, A FRHPOEOMERA L, KETHE O,
KRBRFEPRRGUEOER ERZ 2N TWD, &
AU ZTHIAE (1973) <Ak (1997) 4L TV 5
AT ALIEOSAM:, AT, BORARE ) 7
E OAERERFE ISR DK B & B0 & < BREEA I
mSETWBERDbIE, THAATDHAI A IA X
VTV IATTA AN e FHERIFT 5 (R
K 1992), FT, A XBBEDAL Z VT T4 T F A
TOHMIIER T, Zh 5 KBRS L TRk E
FAESED (MK 1986), ZD=b, A FEEL O
HAE LB Ak ER L OMICIXEOHBENA LN D
(K 1986 ; HH 2000), ZHICKIL., THEHFEY
I NUBAI AT, BEROEICaHE L 72K T8
RAER L WRE CBril 2000) XZH560D, A
A BRSSO IR B B TR & AR 0D 38 AR B0 UK
EHiE O BRE TG, AR TR
DAZIVT U TATTADM, ARXRX ) HEET, A
A2 )T RY FANTH, axXh 74, Ae N
HOA FFBHEE SR I B (BH - /bR, 2002, 2003)
IS OA FRHER K H ORERERC EE (S I /LS
NDHEPTHDIN, AXVT U ITA 7T ADIHITHK
BHCHAE I £ & E - Tm B EZTER LW T2,
RERIEIR L1362, ZOLITFREIAIH
ALV TH-O T, THADHAI WA LT ey
ARY I RU BRI N ATIIAKEBEL ORI T 5
o TW5B,
BEACKBES AT 2R E LT, 4 XOFIWO
RAERENRRKESHEELTWS (I 1972 ; Bl -
b 1974 5 Ak 1997 5 %FES 2000 ; A& 2000, A
& 2001), ABFZETHR LIZL 912, EETERWO



THEFRY I RU B RAIHRAORAAEREDMY LB O ST IC B 5%

RABREOBNENREL 2o TEY, ZOZ LA
KPEEAHRLTCNDEBZOND, 1 ROBMEFE
TEINARAET 201, BIE 2 EHATEO WO
v — 7R HBARERIE TR YA A0/ s < 72
no(fa K 1959 5 4 1987) BEEHZ DG RICE YV X
KON EL 72D L, MOMEHRAET 70T
HD, FHCBEHO AP OESRIZZKROE S 2N &
57D (FRH - A% 1993), BN AEDOKE 0
WE7en, RERIZBIT 2 20 HEE, Bt 8 A L
AEeblzH, 8 HDOVHKIEN 26 CEEL D &H
W ERNEGL LD EBxbND (B 2-5 ), &
HficksNTix, 7 A TEE 8 A LHOEHRIEE 7
A TR O B BREEE D b BV A O HEE XN ER S 4L
THEY I 2002), W OFRAETRN AR E oo
TWh, KRB (2005) 2%, FKHBENO—ESICE
WTCEINER & BEACKIBAROBBREZHZE 2 A,
BEAUCKIRAZE 0.1 %Y T 2FINERIL 1.0 % TH
o7, L, 7~ 9 EOMEY CIEEIVHEN 1.0 %
UbEThHoTcZ &nh, BV OFRATRED HBEAK
BeEEZ TR D2 &E, BBRxIREL TS ETEZ
EHWRTIERVWEREHL WS, 207, FKHEET
. BIVKIARAET D Z L ERRE L CBibRAIRES
RDUEND D, FEE, BRATHEAEL TWABERKIE
TN Lo TEL TEDMEBAKNITLEALETH
22 &mb (5B 2-3 £, % 25 M), AWIRICEITD
B3 BR BT D BHAS X BE K 2 il 9- 5 = & A EHAE L
TEDT=,
AHFFECIEEANT X 2 BABREIF &2 o icFt L. &
FAYED @RS 2 L LT, ZNETOT
HeFEY IR B A B AOEFIBLEREANICET 5
e, EFoR GFL 1974, 1975 ; Bfdkx R
WFFEBE 1975 ; ¥AIG 2001 ; LBF 2004 ; A4 2004) %
WA OME (A - FA 1988 ; LB 2004 ; oA
2005) \[CRETAWMENIZTLALETH Y, BEKDIR
B9 2 A e, JRHEEIZ BT D AR DR
BIBREBAT I ERABRAK A B E L, flfi b & o723 <
WER D IC K DRAET RN B BERESR 2B LT, A
B SHIHA & B < RAERISE OB RN cH D O\
A 1998), I OREIEBLBREINIZINEIEE 2D 7T ~
10 Hi& D 2 BIEH & AR & LTIV, 3 [|IE LA
BRESZHEWT L0 TH D, ALiEE CIIARTEORAE
VR & 72 2 IR K7 /NEMMCBOEHIAFAET D528, 2D X
NSRRI K HEIC S WA IR, K HEE R
BENE L 720 . BEIEO RO R AT K NI
BATD, LER-T, BATDHRBICK L, ZOH
. BAEATO2LNERH DL LD, ERORET
B AT 2T HS T2 A SR O I8 i SR B R AT 23
Tk LizEEZOND, LMETIIREDEL ST
1980 AEARATIE T 5 ~ 6 [l O IEAIHAG & 17 5 Mgk
bdholn A 1998), T XTOELALTLE 5

~ 6 [l OIEFIHAT M LT DO TIEARND T, R
DOEF) 2 PIEFEAHITT < VB FHEIC L > TRUER
AE A 2RO T OIREENTH D,

—J7. BKH RO 72K B HIA T i/ 22 os
HUIAFATE L7222, AKHJEREIC T 2 ARTEOF A%
FEIFACHERE I A FUEIER Y, Lo L, AKENOFEAETH
ERETHLNR L DT, KENMBAT B HREEN
T THRMR O BEEITEL 78D, S BT,
K B CIEEIR O ERENE < . AKEEBIZRT
DARTEDRAREEMES THHEAKEENE LT
W, L7eA o T, FRTORAE TN SO CTRABRA R
ETH I LIXEMAB TRV, KENTORME
DOEFEM IE 2K 2 ONGHEAEE 2 6D, AIFZEIC
B DPRIEM RN T T oSBT W LZ D
DT, AFEOKBRAGHEIE, MEIZEDLETOAE
R EZFIH L TWD, 772056, FKERICIBWT
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Abstract

Studies on Ecology and Reduced Pesticide Control to Rice Leaf Bug,Trigonotylus caelestialium
(Kirkaldy)

Tokumitsu NIITYAMA
(" Agricultural Experiment Station, Akita Prefectural Agriculture, Forestry and Fisheries Research Center,
Present Address : Akita Plant Protection Office )

Promotion of agriculture on preservation of the environment, safety of food, and lowering the cost
and lightening farmwork are requested by the competition between rice production regions of recent
years while maintaining the high grain quality and good eating quality intensely. To promote the
rice production with a high additional value, the control system that reduces the spray frequency of
the pesticide more than the current state is needed. The occurrence of pecky rice in Akita Prefecture
had become much damage by the whole area of the prefecture in 1999, though before in 1998 was not
a serious problem excluding a part of frequency area. Then, key species of bugs causing pecky rice in
1999 were investigated and analyzed as the actual conditions of pecky rice damage, and the
population occurrences of stinkbugs were clarified. Moreover, it examined it for the establishment of
control technology that the factor taking part in the occurrence of pecky rice was analyzed, pecky
rice damage was reduced, and reduced pesticide cultivation becomes possible.

1.The generation realities of the rice leaf bug (Trigonotylus caelestialium (Kirkaldy)) in  Akita Prefecture

and clarification of reproduction mechanism in rice field

In the farm road, the levee in a local field to which it had gone in 1999, and the sweeping
investigation in the rice field, five families 14 species of stinkbugs were captured.It was clarified that
the rice leaf bug was a key species that this bug causes pecky rice because it had had the majorities
of the number of capture individuals in the farm road, the levee, and the rice field compared with
other species.

As for a local field and pecky rice in the round field survey, the side pecky rice made when injured
at time advanced by the ripening of the brown rice was extremely abundant. It was suggested that it
be important to reduce the number of side pecky rice from this.

The year 1999 when the occurrence of pecky rice damage was high by the whole area of the
prefecture was thought that it was the biggest factor that the incidence of the split-hull paddies was
high from the result of the multiple regression analysis though was the feature that the normal
temperature in August was high, and number of catches of rice leaf bug in the light trap in July is a
lot of. The number of the split-hull paddies had the difference between the rice varieties grown on the
same condition and bias of distribution were seen in the rice field as for the same varieties. In both
cases, a strong correlation was seen between the generation extent of a crack paddy and macula rice.
It was difficult for this bug to suck through hard hull, and was thought originating in the injury
characteristic from the split-hull paddy. Moreover, the frequent occurrence of pecky rice damage was thought to
be related to the factor of the density increment by reproduction of nymphs in the rice field.

It becames clear that the generation frequency of rice leaf bug is four times a year according to the sweeping
investigation of the gramineous weed ground . The peak occurrence time of each adult generation was forecast
according to the result of the sweeping investigation and the total effective temperature. As a result, it was indicated that
the overwinter generation was the beginning of June,the first generation was the middle of July,the second generation was
the middle of August and the third generation was the end of September - the beginning of October.
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In the investigation of seasonal prevalence of occurrence in the rice field, the peak occurrence time of
adult was observed 3-14 days after the heading time , and the occurrence of adult was hardly
observed afterwards. The nymph was observed 20 days after the heding time , and became the peak
occurrence time 30 days after the heading time.

The relation between the incidence of the split-hull paddy and the survival rate of the nymphs was examined on the
condition of releasing the young nymphs in the rice plant that grew in the pot. As for "Akitakomachi" that the incidence
of the split-hull paddy is high, the survival rate of the nymphs was high, and it was suggested that the amount of
side pecky rice increase as a result. It was concluded that the pecky rice was formed by hatching nymphs grows
up while sucking in the stem and leaf and the split-hull paddy, it originates from adult that invaded rice field
was laid in the leaf sheath of the rice plant after heading time.

2.Examination of reduced pesticide control of the main insecticide

It was thought that conventional control method were not enough because much damage resulted
from pecky rice in 1999 though the insecticide of 3-4 times was sprayed. Then, to review the control
method with main insecticide used in Akita prefecture, basic insecticidal activity and residual
effectiveness to this bug were examined. As a result, the extreme residual effectiveness inferiority
became clear compared with "ethofenprox” and "fenitrothion" as for "silafluofen™. It was thought that
the effect of "silafluofen" was insufficient because the comparable result had been obtained for the
population that collected from seven points of the prefecture.

Next, the reduced pesticide control system that used the "fenitrothion" was examined. It was said
that the application timing of heading date or full heading date and the 7-10 days after that was
effective in case of twice application.But,the result of the examination, the control effect height on
the 11 days + 25days after heading date became clear.This had the same effect as three times
application about the past. Reduced pesticide control that was able surely to prevent damage became
possible because it used the insecticide with high effect by this result.

3.Examination of new reduced pesticide control technology

The new reduced pesticide control technology that had not been reported up to now was examined.
The control effect of the "neonicotinoid” on folage application is higher than organophosphorus
insecticide (fenitrothion) and synthetic pyrethroid insecticide (ethofenprox and silafluofen). Then,
reduced pesticide control that applicate onece was basic examined by using this. The dinotefuran dust drift-less
formulation that was one of the new neonicotinoid was applicated once 12 days after heading time
effectively controlled the nymphs compared with twice application of fenitrothion dust drift-less
formulation and ethofenprox dust drift-less formulation , and the pecky rice was not admitted at all.
The proper application timing of dinotefuran was investigated.The result of the examination,it was
considered that the proper application timing was 10days after heading time.

The practical control effect of the application once using neonicotinoid to this bug was evaluated to
a local large field . The control method using dinotefuran dust drift-less formulation was examined on
about 30ha scale in the ground application. In the result in 2004, the demonstration fields showed
equal to control fields. In the result in 2005, the demonstration fields showed higher effect than
control fields that applicated insecticides two times.

The control effect of application of neonicotinoid by using helicopter was investigated . The result
showed an extremely high control effect though "clothianidin", a kind of neonicotinoid insecticide,
was used in the examination .

The new reduced pesticide control technology was developed with the granule that had not been
examined up to now as control materials of stinkbugs.
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The three kinds of neonicotinoid,clothianidin, dinotefuran and thiamethoxam,was effective and it was
cinsidered that the proper application time of these granules was 10days after heading time.

The control technology that applicated the herbicide in the levee and the farm road as a reduced
pesticide control method without insecticide before this bug invaded in the rice field and removed the
habitat was developed. It became possible to decrease the population density of this bug from the
farm road and the levee by scattering the herbicide once from the end of June to the beginning of
July until in the beginning of August when adult invade rice field. This indicated that pecky rice
damage was able to be evaded only by removing the habitat with herbicide.

The ecology of rice leaf bug in Akita Prefecture was clarified and new reduced pesticide control
technology was established in this study. It is concluded that it will be possible to contribute to the
offer of safe and relief farm products that lowering the cost and the labor saving are aimed at for the
producer by spreading such a reduced pesticide control technology in general in the future.

Key Words: Control,Ecology,Peky rice,Reduced pesticide control,Rice leaf bug ,Trigonotylus
caelestialium

(Bull. AKITA Agric. Exp. Stn. , 49, 147-180, 2009)





