ayF oy HEBREIEL OBREA| 7 VAR 2 — MifE hvEr 2>
(DvSSJ1, ipd072Aa, pat, Zea mays subsp. mays (L.) Iltis)
(DP23211, OECD UIL: DP-023211-2) @ HzEES: s

H K
T T B T T 2B 2 ettt ettt ettt ettt et ettt ettt ettt 1
A ) A B A B DM oo 3
F— AR S 7 D IR L7 E R o, 3
1 BEXIEEDRERT D0 F EORIZET DIER o, 3
(1) % EOMEMT L OERERIZIIT 2 00 R e, 3
(2) A FHEEDTE S FLTUFELAR oo 3
(8)  AEREEAY K OV RBEEIIERIE oottt 5
2 BRI A EOTI T T DI e, 8
(1) G RER I T BE T D AT oo e 8
(2) X L BT D oot 25
(3) BRI Z A DFAELITVE oo 25

(4)  MUERIZB A LI IR OFERRE e O IR K D T E S B O 2 E 1 30
(5)  BHnT-HH A AW E O/ KL ORI O I7iEIE ONS Z 4L b ORAE K OME fEME

.................................................................................................................. 34
6) BEXIIBEDBRTHDHEF EOTEEL DOFEE ooovioeeeeeeeeeeeeeeeeeeeeeee, 35

3 BB TR X A O BT DI e 39
(1) B DD P e e 39
(2) R 0D 778 ettt 39
(3) BEZT LD LT HEICLDHE RS HEORGR%IZE T D EHRIED
T e ettt 39

(4) EMBEMEEBNET ABENDOH L5510 A AW E A 1 1
G D T D DIFEIE oo 39

(5) FEBRESTOMHEIIE -FEEHEDTEINTWHERE & ELOBRE

T DT D FE Tt 39

(6)  [EAMCI T A G BT DR oot 39
BT A ZE DA BT BED T c.ooveeeeeee e 41
1 BT IBUT DIENIME oot 41
D BB DI TEME oo 42
B ATIEME ettt eneaes 44
A T DHLIDPETE oottt ettt ettt ettt ettt ettt n e 45
= AR B DR A B IZTAM oo 46
BRI ettt et e e e e e e e ere e e 48
B T T IS .ottt ettt e e 56

S R & RSOOSR PSSR RRRPR 58



R UK RE R R

S 2411 H 25 H

JEMOKEERE B b #ERIE B
BB OR R /MROERED B

K& TaRy-7duarsay 77034z 2SS
HREEE REBFRALE B
ERT HEARE TR XKHEIT = TH 11%& 15

R FHBIRRIZ O W TR A 2T 72\ T B s R 2 AW O fil % O B
(ZE DM DLARVEDHEPRIZ BT DI 4 58 2 THOBUEIZ LY . RO LB Y HEE
L/ij—o



2y F o2y HE BB L OBREHR 7 VR o r— Mgtk b o
Fuay (DvSSJ1, ipd072Aa, pat, Zea mays subsp. mays
(L.) Titis) (DP23211, OECD UI: DP-023211-2)

R F#HR 2 EWE O
FHEH D44 R

BT WSO | RHSAIER RIS D 7200 B, N, e, Eil
FHREEHEONE | KON 2SI 517 %

AR 2 BT D
5 — TR D 51k
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HE 2 R R BT 5 DA 2
F— EMBARMIEB OIS S 2 0 IR L 721
1 WEXIBEDRET 208 LOMICET 2 1E#)
(1) T EOEMT RO ERBREIC BT 5 o4k
O Fndh, RO

m4 s huEnaY
Hi4, : corn, maize
4, . Zea mays subsp. mays (L.) Iltis

@ fEEosfEL R4

1EE1E. A4 3B (Gramineae) N EvaVIE (Jea) IZBETHINITET YL
(Z. mays) OF v MNMET, R4 1% PHRO3 Th 5,

® EWNEROESOBREREEICK T 5 H A

ryERavOBARE O SMYIEEAET (1LUH, 2001) . B0 B RER

IBIFA Fren 3o AITERE STV,

B, FuEvavoRFICEGTAEEZEZ N IBMEE LT, hyERa
v ERMERRETR Zea DT A b & Tripsacum ED N YT AOIFLENFN
5 TCW5 (OECD,2003) , 74> hE NI TV T AFAXVa s TT~T

WIRFPICEBALTEY ., MY FY 7 A3 E SIKERE. FEErOmEAET
o BHILTWS (1L, 2001, OECD, 2003)

EREOARBERE FICBWT, hyEaa s L ONFOEBED | AEIZHOWTH

HiTZeu,

(2) A% ORES KOS
O EANECESMNCEBT 55— T O R

MyEvavDFEFEMPT AU D RKETH D EIXFEN RV, F ORI
IR IZOWTIEFERL D U . KERET., AT a R OHRT X U B OB H
. AF U LEKROBEEHIETL, AX T al ST T~ T OB L O A
O EME A H 5 (OECD, 2003) . B FHMGEICESLS &, &M hUE
2 v ORI E - 7= DTk ITRT 7000~5000 FEETH Y | FLoohT 3400 FEHEIZ
TP R E ST LB Z N TS (P, 2005) . £/, M7 A U D REOX

IR L THEHESNDWERET, 7o M Ry 7 AL —F, 7V DK D%
HBENECZEEZ LMD (JUH, 2001, &, 2005) , 1492 F0ana 7 AD
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T AU BKREREHR, a0 TRACES>TANAS V2B TI—1 v N ZEAX
L, D%k, B, 77V ROT T OIS ARE LT,

e E~IL 1573~1591 4EEHIZA L R HVANIZ L > TRIGMex bz 7 U v
NN R & v, FICBEER LI O LR CREE M Thi Tz, £, BRI
(2725 CALHFE ~KE NS T > MEE 7 U > MREAHZICEA S, 2EMICHE
e Uiz (1, 2005)

Q)  FTT- D EIEAIE, e A, EER L OH

23

- 72 D AR B HiE

BE, butoaiik, dbkg 58 EDEEME 40 EICE HHPH CHEETRETH
0. kE, FE, 77N, TABCFURNE —a v GEE R E AT, et
ROEL SR TWAS (FIE, 2005, OECD, 2003) .

Ed AR MR (FAO) Ik 5L, 2016 FFICBIT A2t O F eI D
HEEmEFEITA 1{29 T/ ha TH O, EAZEZ, FEH 3,898 5 ha, K[E 3,511 77
ha, 77/ 1,496 K ha, £ > K 1,020 /5 ha, A% = 760 K ha Th 5 (FAO,
2018) .

B, BOETHE SN TWS My e i, #EF L RSN F o ko
—VEABHAA—Fa—URHD  201THEOFNND 7 b a— 2 O/ER &L
%9 77 4,800ha T (JEAMKFEA, 2018a) | FFED A A — k a— > OIEREFEITR
2 77 2,700ha Th o (EMKPEE, 2018b) .

- el ik

WAL Tl KEZIZC D &35 FEREEEICH VT, REBEH 2 FIIH L7 K
B EE DM T TV 5,

— 05 BETIE, B b o o A RNIEEMTON TR Y | B TR
HEIIRO LB Th D,

ALHEE > B TN B A EATRE X 4 AP~ Tﬁﬁ%>5ﬂ#1‘Pﬁﬁ%%&
W, B IEFAEZE X 10a H7- 0 6,000~8,000 AT 5, HHE, i, H&EIE—
HOEZETITV, AFYIHIC 2~3@ﬁ50W%%i9ﬂ?@#%1oﬁTﬁf\
BABCPE R R H TIEO0R < ABECHAL, L TIE0oR0E Y (RS, 2001)

7B, ENTERME A — I —ORfEY 2 M-S &, BIE, REEHE LTl
IRENTWD botra v OIFE A ST, B OEA S — MR (F1)
AR CH D, INHERE -2 BEICHIE A L LRI 2 2 ST,

- VB SERE N OV &

HHRE—D hvEr a VAPEETH L KETIE, TORIMONT AT, A
UJAM, 27T AIMBERI R ZNEHFLE Liza—r~Ur b EREEIL S HE
WMTHEE SN TWD, 2017 FIZB T A KETO FvEe a v OFMHHZRONR
1. 46.3% Mk (8.7% D7 & &Te) | 30.1% 034 / — )Ll 13.5%753
HT, EViTa—rioy7EoRMETH-72 (NCGA, 2018) .

EAETIE, 20172 1,631 F R h7ER I HZEALTWAS, #hiA R
vEBR DI HLOK 1,037 7 M ATEEHTH Y . R ITRN - TEMARUGK
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EREEZLND (WA, 2018) . Zed, B F U Em 2 L OREDIT. BLA
EAEEFEOREE LTRSS TS (BRHMOKES, 2018¢) |

o, AT U Er 3R, BEHFATRERRETIHASNLD S ORZ VA, TN
BB~ D2 EENEBHIEDO T, #HEST bR TWD (RHKESR, 2014) .

(3)  AEFFH) KR OVERRZEHIRRE

A FARRRRE

o AERSUIEF WRERBRBL O &M

MBI, BEOVEHORICHKEEY & L THHE SN/ E. BREET
BT LRERNERSTEMTH S (OECD, 2003) .

FUET o FEA OB FEORKIEE L 10~11°C, FEEEIX 33CE STy
%, FEBRICHEREINDD1X13~14CLLETH S (FFF, 2001) .

P FESCHIIRZ K » RIS HNII 2D B2 5 3, FICEITHERE S CTRIC I =
N5 —HFEEOEMTH S (i, 2001)

Fo, hvEravEbEL LAY THY . TORSEME (BEKIGH) 138t
AREIE PEUER T, RAMFIESHETH D (Wil D, 2001) .

CNOIRERMEOM, F R 3 TRAKIZ L R ESEEDO1.6~2.01%
(27 o7 & ZITHMR (FVAEAR SUIFE4R) 25 U, 732583 & 72 5 (7733, 2005) ,
F7o. bUEn o OFRIIEEICE T HENE L. pH5.0~8.0D&iPH THES v]
HETHD (i, 2005) .

N HEMESATEANE

= BGESUTIEIH O
© FEAOBRIME, Bfidkl, IRIRYE K O

SERL - IXMERE O B TEDOILTE D . BRI LR,

FyEr I IIEWEEEME E U CRH L CE @R T, ARG TICET
HRAERNIERSTEY, TOE T2 IE57DITIIAMOMHNT N LETH
% (OECD, 2003) .

FEADORIRMEIZE S TRV, FFOFmit, FICRELBEICL > TEA
Sh, IR T CEEL., BIEZE T Tl3Ey (FiE, 2005) . KA TFTORIET
FEADIIFICHEEZELH 2 Ny Eo a Ll AR RIET AR
2o TWNWD, Fio, 45 CLU EORIR B T ORFICHELE L KIFT Z L EE S
n<CTuwn? (Wych, 1988) .
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5T, UHER RO I Bl T LChH . TR 10°CITE L.,
WE R KSR ZfE D ETRIE LW D, FD% < )N ERIREE TITE R LALE
T 5 (KHh, 1987, HH,2001)  F7z, RICHF L THAR AN BITHE%ZIT
6~8 HEMLLE OCLA T ORI E B b EEFTE 2y (OECD, 2003) .
FOWE N % 6~8 FHLRFT HITIE. TFEKY 12%., B 10°C. FHRHEE 55% LN
RO Z EBMETH D (FE, 2001, OECD, 2003) .

@  FFEBFEOERIW N BREEICB W TR Z 4 L 9 A T8 E D)
B O H 2R

MR T A VIRBRRIEE Y, BRI 5, BRRJMEIIE W TEWIR & B4
L 9 DMRSUTEE 2> b OHZFREDR & 5 & 5 il i37a

@ B, MIEMEORE ., BEAMETEOAE, T AR & O R O
RV ABET LM A AT 25813 ORE

b B 3 U IHERERIREY O —FEAEY T, FL L TR Ko TmT 5
TE TV 95~99 %IIMFE M L > THEL N2 FIC L W BIET 578, BHEAR
MEMETHONTELT, BERML AR TH S (T 2001, OECD, 2003) .

cyEray ERMERREZROIX, FIU Z mays fFIZEEN RV T 2 Ok
B CH D AEEDT A b (Z mays subsp. mexicana) k¥ Tripsacum
BTHd, hyERaLLTA Ty MIUIHEL TV AEEICH BICRHET 203,
Tripsacum J& & ORZHEIIEF IZHiTH 5 (OECD, 2003) , 74> MIAFY
MBI T T TZITNTTHAALTEY, Tripsacum J&D o3 A 3L 7 A U 7
HER, FEEBNBREIK & 22> TS (11H, 2001, OECD, 2003) .

B EMEIZBTD N ad ERMERER T AT N RO Tripsacum J&
DOEFAEFEO B AEIZOWTHE LRV, £o, DWW BAiRE 1283 51
TF-OAEFE (TRIZ TV RA) IZONTOHREIZZRU,

@ AERyoEpER, falk, IR, BT ITIE, TREEEE &L O b

N U E T 3 U IHERERAE R L B IXZERRIZ DWW T 1~3 KOMER 2 Rk L, 1
BT DEmIC S (WA D, 2001, OECD, 2003) ., HEfiIftH % & 3~5 H
TRE L., BEMRD 600 EF TOWMITEE T2 8~9 HTHDH (HH,
2001) ., —F . HEREORERIMHIIERBIEDIB L2 1 BRI E D . fiHiED )
SR E COMIMIX 5~6 HTH D (FFh), 2001) . —AROBEFEIZIX 1,200~
2,000 fHO/NERH VD —HEFRY 720 O OAPEEIX, K9 1,800 TR L ST
% (OECD, 2003) .

ORI DR FEELZBERT L2 L THETE S (2, 2002) .

B OTARITERIE T, BRI 90~120 ym FRETH D (P4, 2001)

ZITFEICEBEIC L > TiThh, FEALOEAITIMEZH TH D (FIE,
2005) , fthihFE, BRI OIRAZRL 72O OMEBERREX. A, SEEEy
EOREMORRREICLV BRSO, 200~400 m & STV 5D  (THE,

6
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BRETO hvEa a U IIGEELICEIT 5 e ~U Y (Helianthus annuus) &8
A XRA XX (Solanum nigrum) O s 7T 0 2 T OfEK OHEFEEE 2 548 L
ToWFFE TIEIEH D% (0 m) TORKAEHHEREREEIZ L ~ U U OHET 81.7 Ki/em?,
A XRFA XX OETIL 71.1 Kilem2 T -7 (Shirai and Takahashi, 2005) ., £
7o 30D b m BN TS A O RHEREE T, B~ U U OZET 19.6 Hi/em?,
A XRA XX OHEETIL 22.2 Ki/lem?2, 1THE1 5 10m B 72551 e~ T U OIET
10 #i/em2 LN T& - 7= (Shirai and Takahashi, 2005) .

Fo, ALK THLER T PO M TER I MME T, ER 1,700 ALLED T T
% (Asclepias syriaca) % I\ CAEMHERER FE DA DM T TV 5 (Pleasants
etal,2001), HEOFKER, FrvErIMNAD Im, 2m, 4~5m B blzo1
T, fE¥ OIIHERR 1% 35.4 Ki/em2, 14.2 Ki/fem2, £ LT 8.1 Kilem?2~ & &
DLTWS ZERHALN LIRS TND,

EDIZ, HTFTHOMYER I MELO U U X ORE I T D LR E
%%ﬁbfkb\i%@@ﬂ%1m&05m%Mt&mf@Iw%ﬁ&Ei\%
NENY) 28 Kilem2 KN 1.4 Kilem2 Th o7 LG L T\Wb (Sears et al,
2000)

B DO FmITET 10~30 53 CTh DA, ST TIEE HIZEWY (CFIA,
2012) , FHIZRIERITRKPITTRE L7 2 R I2IXE OFEFRET) 2 100% K
)y EWVWIH S H 5 (Luna et al, 2001) .

A IR IR

~ HEWEOEAN

MR I UNTBWT, BIRSMH T CJE BH o B A s ) 45 BEITAEBIC
R R TAEWE OFEAITERE STV,

~ ZOMmOIER

INFET, EREIRBWTZIENEL- by a0, BAEOMLSTD
EFIZOWTIE, 2013 FFIZREARIBNOHEEEL T 1 iR, 2015 IR RN
DOHRIEE T 1 EROF 2 ERHRE S TWD (BMOKPER, 2014, EMKES,
2017),
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2 B 2 AW ORI B A T
(1) ftERICEET 5 1HW
A FERK O R EESE O H Sk

a7 F oy HEBRRIUE R OBREA| 7 VAR 2 — MigtE F v Er 23 (DvSSJ1,
Ipd072Aa, pat, Zea mays subsp. mays (L.) Iltis) (DP23211, OECD UI: DP-
023211-2) (UA'F [HKfHHaz boEaay ) LW 9,) 1B A5 O X
ORERERDOHKZR 1 (9~—2) RUOFK 2 (12 ~—2) [ IRLE, £ £
ORI DY RS 2 IRFTE R 1 IR LT,

B KSR DOFERE

© BWEET. BB, REbks 7, @k~ —h —Z othodi i
R DAE R SR T N DFRAE

HEEIR O ER ZNENOMEZR 1 (9X—) KUFE 2 (12 3—)
R LTz, %RiBTH L9912 (BF—.2. (3) A, 26X—), Afffax hvEm v
DOYLRIZIT T-DNA 8D 9 H FRT1 75 FRT87 £ TOME ST NE £ 5,
Z D7, YLtEik AN DNA fElk & U, 580 9 Hif A DNA fElsk 2 bk <
5y A SMAME RS BRI & LTz,



# 1 xmﬁz%?%m:ymwm’mmkﬁﬁﬁﬁwﬁéﬁxDNAﬁﬁwﬁﬁﬁ
2 DFERLEEFE O Sk e OB RE

s 5 ok & O B A
% FRT1 48 H2FEERE (Saccharomyces cerevisiae) HIROFIp ) = '
I —PIERENL (Proteau et al, 1986),
K& (Hscherichiacoli) WD~ ) —A ) AV AT
E i 1916 —€ (PMI EHHE) % 2— K+ 5# T (Negrotto et al,
. P ’ 2000), =—7F 4 > 7O FRIC 4 ¥k, SHIC 36 HHo
= FEFRR GBI & 5 Lo,
%
x
% T Vx A E (Solanum tuberosum) MARDT T 7 —E A
in . . i
t ? - 311 | bt v ¥ —IL&fsv (pinll) O — 3—%—fdlk (Keil etal,
> erminator o
1 1986, An et al, 1989) ., =5 &{EILT 5,
*
= {719 coEnay (Zeamays) HKD19-kDat A i8fnDH—
D Terminator 742 | 2 x—# —fHElk (GenBank accession KX247647), $r5 %1%
i
fi 115,
u A % (Oryza sativa) kD7 7 F LV BInfFOTrnE—F—
os-actin
p . 1,682 |4k (GenBank accession CP018159., GenBank accession
romoter ) s
. EU155408.1), MR TOMERRIIEEZHE T 5,
S . A% (0. sativa) HEKDT 7 F L BInTOA > b v ik
i osTactin 469 ( GenBank accession CP018159 . GenBank accession
fz | Intron
7 EU155408.1),
7
3 Streptomyces viridochromogenest1 Kk DR AT 1 ) A 2
g pat 552 | TEFAL LT AT =T —F (PATERE) # 2— R+ 58
> ¥~ (Wohlleben et al, 1988),
K
c 253 BT ITU—FYA T UL IVAHED 358 X — I p— X —fHE
aMV .
. 194 | 3% (Franck et al, 1980, Guilley et al, 1982), #5151k
Terminator
Do
ToxP a4 NI T VA7 7 —TPIHEDCrel) =1 v — B 2.
ox
=z #r (Dale and Ow, 1990) .
@ b-ubi VWﬁA(&mﬁwnﬁn@ﬁ[ﬂ%@if%?yﬁﬁ¥®&
-ubi ;
;lﬁ . 584 | — I x—4 —fHlk (Phytozome gene ID
rminator
CrImInAto Sobh;004G0499001)0 5 EEIET D,

*Huk4 5 Loz,
FEIAN Y
NS D (5B

pmiBLFREBAI Yy hOT 0T —4— 3 POHETICBASH TS, ffiA DNA
®aE—2—0OTFic
—.2. (83)

AR A I K VA S, pmi B R L MR T n ' — 4 —

AL 25 =),




F 1 AKX FUEw 3 COERICHWEMGERRO 5 B A DNA I OA% R
N & ORERLEESE O 1R L OFERE (e &)

Pk g2 e Mok & OB B
sh-gkaf aga | Z/¥H b (S bicolor) WRDI L ~77 4 Y LBIRTDF —
7 | Terminator I p— X —gHlk (de Freitas et al, 1994), 55 %15 1E3 5,
0) > — ~ — N — NS = > L. L.
i NITIVFT 7=V AAKRDA T 7 T — B8 2 50
attB1 24 (Invitrogen Gateway®” 1 —=1> 73 A7 A ; Hartley et
al., 2000, Katzen, 2007),
- FUEw Yy (Z mays) HERORY 2 FF U BIFDOT
1L31 . . 900 | mE—# —fEl, (Christensen et al, 1992) . W¥WIEANTD
romoter . N
MR BL A 8T 5,
Tray (Z KORY 28X F BT OF
7ML 5UTR 43 }\“,7: ! (Z. mays) EEIEE v BT
FEFFRmE (UTR) (Christensen et al, 1992)
ubiZM1 013 cyEw 3L (Z mays) HRORY 28X F EIm DA
Intron ’ v b Elk (Christensen et al, 1992) .
All-stop Cod .
stop Lodon 14 | 60DFLMATICBNTRIE D Ko 2 A s,
Sequence
7 x AH v a— 2 )b— NU— A (Diabrotica virgifera
? DvSSJ1 virgifera) ¥ ?Smooth Septate Junction 1 &{s 1 D5y
§ \E? S, 210 | ¥ (Hu et al, 2016), ARHI L v MIBOTIE, W7
Bix o S
S (21 L7220 DySSTTRHE FWi 78 =% 7 % —Bd 5l &
wn
% STHEHFESIL, 10 FOmRNAL L TG I 5,
;% Mini-stop v
8 | B OFEAFICB N TKIEa R 2 ETeilsl,
%? Codon Sequence
¥ rET 3y (Z mays) RO T )V a— ik FEEEE BT
> | zm-Adh1 Intron R N . N
Lol . 106 | DA > b 148k (Dennis et al, 1984) OEyECS, 2 D
onnector . s
D DvSSJ1&n W =8 5.
Mini-st e . . .
TSP 8 | HHOBHARIT BN THRIE T R & A iehisl,
Codon Sequence
DvSSJ1 910 J x AK v a—)v— FU— A (D. virgifera) HE D DvSSJ1
B TWrh BA T O 7B (Hu et al, 2016)
All-stop Cod .
stop Lodon 14 | 6 SOHHMATIZBNTIKIE 2 Fo 2 STl
Sequence
797G cvEway (Z mays) W64 ZftHHD 27-kDa v ~+
) 480 | A VB DX —I x—H —f@tk (Das et al, 1991, Liu et
Terminator

al., 2016), B Z{F=IET 5,

10




F 1 A FUEw 3 COERICHWEMGERRO 5 B A DNA I OA% R
N & ORERLESE O 1R L OFERE (e &)

S e Mok & O M R
UBO14 v u A XF RF (Arabidopsis thaliana) DL EXF 2 14
Q. 902 | 5T & — I % — 4 —fEik (Callis et al, 1995), HE5 % %
Terminator 4%,
< | In2-1 494 cvEwvay (Z mays) HKD In2-1861DX—I F—H
@ Terminator —fEi% (Hershey and Stoner, 1991) , #EA{E1L3 5,
NI TVFT 7= LHKRDA T 7T — iRl i 2 5L
attB2 24 (Invitrogen Gateway® 7 1 —=17"3 27 A ; Hartley et
al., 2000, Katzen, 2007),
BSV (AY) Banana streak virus (acuminata Yunnan strain) 3D~
g p . 414 | v E—Z —fE (Zhuang et al, 2011), FEYAEPN TOHERLHY
romoter I
§ RIBLETHET D,
& |z HPLVY arg | PUERTY (Zmays) HROHEN LED 2D 2 5 bIET
fg Intron DA > hufEE (Phytozome gene ID Zm00008a029682) .,
? - d079A 961 Pseudomonas chlororaphis H13® IPD072Aa EHE % 22—
%\i P a K945 iE{s 7 (Schellenberger et al, 2016),
be vuA XF XS (A thaliana) HRO~ ) —AFGEBE
T |arTo srg | 2T 7 R T MR R ARG T O —
L | Terminator 2 —fEi (GenBank accession NM_001202984) , #2754 {5 I
T2,
B3 91 NITVET 57—V LHKDA 7 7T — B iR 2 AL
a
% (Cheo et al., 2004) ,
1t FRTS7 48 HEERERE (S, cerevisiae) RO AER Flp V o v ) — P4

&L (Tao et al, 2007) .

11




#* 2 Kz hvEoavOERICHWEAES O 5 BN DNA 8 % B < 4+
1R B B BRI O AT ONT F O A% B SE 0D H 2 K OERE
) zx ¢ e o
MR B *7;; ) ok B O RS B
5 PL . 7 7 a7 ) v A (Rhizobium radiobacter
Rl Jast 50 (Agrobacterium tumefaciens)) HKD Ti 77 AI K
esion (pTi) D% (Komari et al, 1996) .
Loft Bord 77 any 5 U (R radiobacter (A.tumefaciens ) ) H
o oorder 25 | k® pTi @ T-DNA ik A2 A 581 (Komari et al,
(LB)
1996) .
789 MEBRD AT F )~ A 2 Vit~ — 1 —i&{s+ (Fling et
ope al, 1985) .
) KIGE (E.col) H¥o DNA H#E A (Tomizawa et al,
colE1l or1 370
1977) .
cos 14 | N7 T VA7 77— L HEDONE R (Komari et al, 1996)
MEHdDT N7 A 7 ) ViitEE OB (Komari
tetR 651
et al., 1996)
;/‘ [ Ske D — — 7~ L . ]
totd 1.200 iﬂ;;)ﬂ?f% 7 7% A7) UiitEE s (Komari et al,
T HH oK 7 A SN A i .
irfA 1,149 ME B RO b7 o ZAERERIKR 7 DER T (Komari et al,
1996),
oriT 367 | MIEH D DNA {mEEL S (Komari et al, 1996) .
% ;/\4+- e _t\ "-‘I/ N __]/ o \,L\E‘:[B‘ .
5 ot] 6.271 MEBEROE S I vay ha—A4 o EE (Komari et
ﬂﬂ, a]., 1996) °
oriV 711 | MR H RO DNA B A (Komari et al, 1996),
virD1 444
virC1 695
7777 ) A (R radiobacter (A. tumefaciens)) HiIZE®D
virC2 609 | T-DNA a7 7 L~DFfi N2 B 70851 (Komari et al,
1996)
virG 804
virB 9,436
. KiGH#E (E.col) H3kD DNA #HEE S (Tomizawa et al,
colE1l or1 370
1977) .
cos 14 | 7T VA7 77— L HRONERN (Komari et al, 1996)
Right Border 95 77 a7 v (R radiobacter (A. tumefaciens) ) Hik
(RB) ® pTi ® T-DNA O A5 746 (Komari et al, 1996),
Ti Plasmid 50 77 a7 ) g (R radiobacter (A. tumefaciens) ) HiE
Region @ pTi ®ELS] (Komari et al, 1996) ,
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#F 2 ANz bt oaofEHICHW RO 5 HiF A DNA f#Elk 2 k< 4+
1R B R RIS DR R N Z OFERY B2 O 3k OFRE (i &)
M 395 *f(,jp 5 ok %O R
E 77 axy7 7 A (R radiobacter (A. tumefaciens) )
< nos Promoter 322 | HXkDpTid /) Y AR B O 7 7 T — & —fElk
g (Depicker et al., 1982), #i5 % [HIG7T 5,
\)
}Hé N ( ) Hik EHE% R
= i Twu=ay (Z mays KOWUS2EHEZ=2— N7 5%
; Zm-wus2 909 Bt (Mayer et al, 1998, Lowe et al, 2016),
i
_jé Tl Vx A E (S tuberosum) WkDToT T —F A BE
o fI)‘erminator 311 | #—IIEnFDZ— I 3x—%—fElk (Keil et al, 1986, An
K et al, 1989) , WG Z{F1-9 %,
hIZM1 FyEr 3y (Z mays) HERORY 2 EXF G0
Promoter 900 | mE—# —fHEl (Christensen et al, 1992) ., HEWIKNT
DRI B ZFHE T 5,
N
5 : FYER Y (Z mays) HROE) 2 FF U EETOF
% ubiZM1 5" UTR 83 JEFIEREI, (UTR) (Christensen et al, 1992) .
)
}%
= cyEway (Z mays) HEOKRY 28X F BB TOA
; ubiZM1 Intron | 1,013 v hugElk (Christensen et al, 1992)
H
i)
T i FyEBr a3y (Z mays) HRkOODP2 EHEEZ =2— KT
i zm-oap2 2,133 5igfn+ (GenBank accession XM008676474)
il ¥ HAE (S tuberosum) BHEOT7arT7T—F A b
e o 311 | #—IL@E 70O % — I % — & —Hk (Keil et al, 1986, An
et al, 1989) , B Z{E1L3 5,
Z 1719 FyEr 2L (Z mays) HRD19-kDat® A ViEnTFDH
D | Terminator 742 | —3Ix—2—#k (GenBank accession KX247647).
1t BB 2135,
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#* 2 KLz bvEvaOEHICHWE 5RO 5 HiF A DNA fEk % [ < 4+
ARB B BRI ORI ONZ 2 ORERL BESE O H 3k L OERE (e &)
Hip B 3% ey ok & O B A
ubiZM1 cyEway (Z mays) HIROFR) 2EXF L Em O
Promoter 900 | =& —X—fifll (Christensen et al, 1992), fE#HNTo
MR B A 7585 5,
, NyEBv Y (Z mays) HEKORY) 2bEXF 8D
ubiZM1 5' UTR 83 FEFNEREIK  (Christensen et al, 1992),
R FUER Y (Z mays) HRORY 2 FF B fOA
§, | ub#MLUintron | LOL3 | oL o> fmig (Christensen ef al., 1992).
5
< H2EEERE (S cerevisiae) kDY a2 v —8TH HFLP
%€ | Flp Exonl 634 |EAHZ2— FT28aFO=2 Y 1fHE (Dymecki,
gL 1996)..
7
-
> T x A E (S tuberosum) HKOD LSHERT DA » ha v
k st LS1 Intron 189 fE1 (Eckes et al, 1986),
HIFEEERE (S, cerevisiae) FkED Y 2 v —¥TH SHFLP
Flp Exon2 638 | EHEAZ=a— NTH8M1O=r Y 25k (Dymecki,
1996),
Il U x A E (S tuberosum) HkOT 0T 7 —EA X
ff‘ rminator 311 | —IIEE O — I x—% —fHik (Keil et al, 1986, An et
crmmate al, 1989), #G%1% 19 %,
| CaMV 358 475 | PV 77 T —EWA T A VAHRKDIEST N —FH
g Enhancer ik (Franck et al, 1980, Kay et al, 1987),
D
. . -
N F A LX (Hordeum vulgare) HiRDRIF) & Fr 5L 5 & #i5
& | Ltp2 Promoter 846 | BlitREln O vt —4 —ilk (Kalla et al, 1994), H#
? WEICkT 2 RBEFET 5,
& . ) . .
7 Y= (Discosoma sp) HROROENEHELY 2 — T
el DsRed2 678 %itfs+ (Wasson-Blader, 2001),
+
‘i CaMV 358 HYTFTT—FEHF AT AN AHKDIFSH — I F—H —
Termi 194 | ik (Franck et al, 1980, Guilley et al, 1982), #r’5 %
erminator 1 5
atBA o1 | N2 T VAT 7 —VARRDA T 7T — VREHHMR A
z fif. (Cheo et al, 2004) .
D
| caMV 35S BN TITT—FWA 7 AN AHRKDIFSZ — I K—F —
Terminator 194 | fEfk (Franck et al, 1980, Guilley et al, 1982), 5 %

Ik %,
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@ BB ROEER~—— ORI LV EA S 2EAEOBKREK O Y%

BEHENT LAY —MHE2E63T 52 0L > TWVWAERE &AL
HTH5H83FDE

a. BB A OEK~— VD — ORI IV EASND RNA £I3ERED
FERE

DvSSJ1dsRNA

DvSSJ1 Bl TWh XY = A% v a—2)v— ~NU—2A (Diabrotica virgifera
virgitera, VLT, TWCRJ &9, ) ([ZHKT D DvSSJTI Bin+DE I A
ThY, 210 ) H72 5 (Hu et al, 2016) , Az b VEr 3 (2B
TIE, M 7Z2 2 5D DvSSJ1 s T Wi 2 A+ 5 RNA BB S H, 50 FW
CHEAEAT D Z LY DvSSJIdsRNA NEA LD, Y% dsRNA 13,
Kz hvEna v 2B L7 WCR OH EIZHB VT RNAL (RNA ) %
FHE L, %Ik H2NTED DvSSJ1 B HE DEAZ T 5 Z L 1T L 0 & hiEtE
TR,

- RNAL OFEH A 1 =X A

RNAi (T, B 0K A TV D, B I QKRB 2 F 63 2 5%
ThsH, dsRNA DHIEHPICEA S D TV iAEN S & RNase IIT &Y
X7 LT —EToH 5 Dicer & FHE D HIIE D dsRNA % 21 bp~24 bp ® siRNA

(small interfering RNA) (Z53i# 9 %, 4 U7z siRNA 1% RISC (RNA-induced
silencing complex) &#EA L. FHAHA 7 REEL S 2 5 4200 mRNA % Hg 5Lt
TERIZ K » THREICRFE T 5, ik S L 72ER mRNA L RISC oD
Argonaute B HEIZ X > THfEI L, MR E L TR mRNA 226 DEHE O
FEADNH &5 (Baum and Roberts, 2014, Hu et al, 2016)

- RNAIi [ &5 WCR DFikx

BHIzHWTIE, NIEMEEE RSO dsRNA Oft 0 #5675 RNAL 2 #iE4
HZEnmoNTEY, i (Caenorhabditis elegans) 23\ CHER ST
Lk (Timmons and Fire, 1998) | fix O ERTHEE N T\5, WCR &5
feavF o RERIIROKE S dsRNA ICR Iz MR E <. WCR @
FeEDOBIR T2 & L7z dsRNA 2 FICEASEL Z LIk, YikiE
WEEE LT WCR HFIZ RNAL #FE L, BT 25 Z LD R[EETH D Z & N
HENTWS (Baum and Roberts, 2014, Hu et al, 2016) .

- DvSSJ1 815+ OIRIE KO DvSSJ1 & FE DOFAE

RNAi ZJr L7z WCR BiBROFT 72 2 F B AR T 2155 72, WCR HkD
cDNA 7 A4 77 U —ZHKIZERL L7= dsRNA 2 WCR 2R b5 L, & HiEt:
BIRIRICA Y U == 7 LR, DvSSJ1 IR TSRS (Hu ef al,
2016) .

DvSSJ1 Efn+H=a— 9% DvSSI1 EAEIL 160 7 2/ W5 72 HIFEE
WHHERETHY ., 7T BESOHEEINENS Y a v Y a Uz (Drosophila

15
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melanogaster) (2817 % SSK (SNAKESKIN) EHEDOA /N Y7 DVEEZ
Stz (72 EEECSIT 54.9%D—%, Hu et al, 2016) .

SSK EHEIX, vavyauyn"=d SSJ (Smooth Septate Junction) DJE
A HEDEAE Th 5, SSIITH B O F G ERIZIBWT, RO
Re K ORI BRI 36 10 B KIS TEW E O B L E 2 ST 9 2 fifafis & Cch v (X
1. 16 =) | SskiBIaFORELI-va vya vz, SSI NIEFIZF
R Z RN T2 DIPEEGSE & 72 5 (Yanagihashi et al, 2012) . DvSSJ1 & H'E
H WCR OH 5 ERICEBWTHRIA L TWAZ Enn, WCRIZEIT 5 SSJ kL
BB LTS BN (Huetal, 2019) .

7B, SskiBTOAI/NY a 7 IO REMIC HFRD LD D, FHEEWY
SMEIITFRD HivZe (Hu et al, 2016)

1 WCR OG5 ERMIZ 1 5 SSI
SSI 1L ER MR LA ST S D Pic kY, e OMOBRES RET 5, £, Al
RS2 9E CRRRE & 70 1 | KIEMEME OZ B A RS+ 5,

- AfHLz b En o o DvSSJ1dsRNA 12 X5 WCR D5k
WCR IS SN AME L N 7T a2 OMIBMEEIZTIRICB O T
N5, &7z DvSSJ1dsRNA (XH 15 LR MIIICE Y iIAE D & RNAL %
I L CHTED DvSSJImRNA %R EAJIZ0fE L, DvSSJ1 EHE DFEA %I
ﬁ%lJﬁ“é (Hu etal, 2016, Huetal, 2019) . %@#5‘& WCR oIz 5
SSJ DK AZRFE L, L7 Z LIz BHIEEE RT EE LN
(M 2. 17— ; Hu et al, 2016) .

U @S Bs ISR L, B 2 FEIC IV TR UHRE 28 AVE SUTEIR T
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2 DvSSJIdsRNA Z R L 7= WCR & H 5 b Bzt
DvSSJIdsRNAIZ £ 0 SSJ OIEMAHE S, PIBOKIEEIHADND LEZHND.,

- DviSSJ1dsRNA OFx B A~7 L

FERERTH D WCRICXT T 3% HEME A R T 5 72,210 bp DA dsRNA
% Invitro CH L, WCR IZIREER G- LT=, ZDfEE. WCR IZx9 2 7% %
PERFRD B, LCs01d 0.036 ppm TH -7 (IRFTEE2) .

FERIZ, WCR Zfr<avFavHER 9 HEAUFa vHER 4 FEITAK
dsRNA ZiREE# G L, FRRIEEEZHER Lz, TOME, WCR ERIL avF
27 EANLVRNC BT Dtk Diabrotica undecimpunctata (&> a—>
N—RT =L Va7 AF R TUNLI) IR U TR HRIEMENZED S8,
Z O B BRI HOWTERBRIZ WA dsRNA O KIEETHD 1 ppm I
BOWTHAGFRICEEITIRD DN hoTe (£ 3, 18 X—; IffTEE 2)

RNAI 28\ TiE 21 bp~24 bp @ siRNA 2MEHEE O mRNA _EOFEAH
B 72 M FEBL 1 2 R SR A0 IC3RER L TR 95 2 &£ 7> 5 (Baum and Roberts,
2014) . 2UF 2V AMOT a VHOKRRHERD Ssk BinfA/LY 17l
DT, DvSSJI Bin Wi & O HBY O —E AR LTz, TORER, Eid
REHRGERBICBNTENBO N a—2 — U —LA0D Ssk &
fav-A Y a 78\ TiE, DvSSJ1 B W & OICE#ER 95 21 HIEED
— S 79 EETRR D DIV, BN bR o T BRI oW T
5 21 IO —FUIZRD LN o7z (F 3, 18—V ; IRfHEE2)

I BT, AR Z FUER a T HRICEAIND DvSSJIdsRNA OIFFERIER
HADEBZOWNWTHEF L, "TFH, NELATVEHEOT I A7y BHOIE
FERRBZHOWT, Az hovEo o fZEA SIS DvSSJIdsRNA ~
DI KFZRBREEAHE LT, U%RBEELE X 280D DvSSJIdsRNA % RE#%
HBLERER WTHORRIZOWTHAEFRITEZEITRO bR T (R 4,
TERES)

VI L DvSSJIdsRNA 1, #i&E L72EHo 55 WCR KM DirixiE T %

Yo a— — T —A I RNAL 2358 L FHhiEHE2 R LI EZD
iz,
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# 4 DvSSJI1dsRNA OIFER B~z

A 7 i AR~
Apis mellifera o
Hymenoptera Apidae (Bh4)
(NFRH) (Y NFEL) Apis mellifera .
(HefA)
Collembola Isotomidae
. . -
(hEnsH) (VF AR Folsomia candida
Neuroptera Chrysopidae . .
. . Ch la rufilab fi
(TIABTaTH) (7% ra o) 1ysoperia At

FEERIZONWT, A Z b v a O DvSSJIdsRNA ~OHER KFZFBEELBZ HED
DvSSJI1dsRNA % #5-L 7=,

IPD072Aa % H'E
IPD072Aa & H’E (GenBank accession number KT795291) 1. 86 7 3 /
bR 5 BREARERE CTH Y, HEPITE B ET D 7 T LEMERE
W Cd 5 Pseudomonas chlororaphis \ZH %7 % (Schellenberger et al, 2016) ,
P. chlororaphis (213, H¥). F&E kPt F~ORHREMEITFE O 0TV
(Anderson et al, 2018)

- IPDO72Aa & FVE D[R E & O RE

WCR (2B R A R T REREZRET 5720, HEEME O R QB
Hi %z WCR IZIREFRE G- L, BRABIEMEZIRICA 7 U —=0 7 U fE R, 6
PO FEEREAE & LT IPD072Aa & H'E AR X1 7= (Schellenberger
et al, 2016) .

AEAEEER L2 WCRIZEW TIT AR E R T BRI JRTE L (X
3. 20 X—) | ZO®%YG EEMENBIEESND Z ERMRINTE, ZDZ
Eb, RKEREIT Bt EAE &R, WCR OH 5 ERZ I AATET D25 1K
IZREA L. Tp LMl aiEEd 5 Z LI X W ERRIEE A RT EEZ BT,
EERIZ, s BRI NS (brush border membrane vesicles ; BBMV)
ZHAWEREERBROMERE., AEAENN WCR @ BBMV IZHEGT 5 2 & 3 il
St (&R . — ., #Bib T2 X0 ICAREBRENE RIEEZ R I 20
Fa v HERTHD Ostrinia nubilalis (53— v /X7 T ) A A7) © BBMV
~OFERITRBD NIRRT Enh (&R 4) | AEBHEIX WCR o
W BRI AFAET DR IRICHR RIS L TERT S EEB 26Tz,

Fo, REAEZEAT I HIEZ P vEr a0t WCR IS RIEMZ RS
Bt # > /X7 '& (Cry34Ab1/Cry35Abl & H'E & ¥ Cry3Bbl EHE) %45
BYIWEAF8 2 S 72 WCR Ik L T8 & i 2 7~ L 72 (Schellenberger et al.,
2016) , F7-. AEHEIZWCR ® BBMV ~OfEARERICHBWT, Ziun Bt
EAHE LA LRWZ ENRHLNERoT2 (IRMEE4), 2NHDZ Lk,
AEAZE L NS Bt EAEIE WCR OHIFICBWTERZZRIRICHAT D
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X 3 WCR ®HBIZEIT 5 IPD072Aa & H'E D JH{E
kX : WCR (2 IPD072Aa & HE Z RS L, 12 W22 O Efilh 1/ oY) 2 1Ek
L. IPD072Aa & HE &% fr RAOPUA TR L7-, IPD072Aa EEH'E (FEt) 1 $H 15
AR E L TV 5,
T : 5 E LT WCRICA TR OL%E 5 2, RSB L OB 51T - 7=,

- IPD0O72Aa EHE DK R AT F L

EERERTH D WCRIZKTT DR BIEMEZ MR 3 2 720 AR EHE % in vitro
THAL WCR ICIREER G- Lo, ZOFEE., WCR IZxiT 28 EMENTE O 5
. LCs01% 26 ppm THho7= (Boeckman et al, 2019),

FERIZ, WCR < 20 F a2y HER 10 AT a vHERE R 4 FHICAE
HEZRER G L, BBEAXT N EHER LT, TORE, 2vFa2vEHER
IZOWTIE, AEBHEOBSIEE 100 ppm OBEAIZITAEFRICEENE D
SR> 7203, 100 ppm 28 2 7255 IIEFIC K » THEFR~OEENT
bz (& 5, 22 %— ; Boeckman et al, 2019) ., —J7. Fa v HEHRIZD
W, BBRICHWEAREREOR KL TH S 1000 ppm (2B W T b AEFR
NDOFBITFED o7 (F 5, 22— ; Boeckman et al, 2019) .

SHIZ, A b UEw aRICEA SN D IPD0T2Aa & HE DOIEEEN)
BHRAOEBIZOWTHE LTz, LRLIREHR GRBRICE W TEENRD il
ayFayHRBRDO D BLIFENR R TH D Coleomegilla maculata o Y
Hippodamia convergens WWOMNINNFH, REAVEAKORT IAZTv 7 HD
R R B OWT, AR NwEr oA SN D IPDOT2Aa EH
BE~Dix KRB HE Lz, Y%REELHEZ 570 IPD072Aa EHE %
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IREFR G LT/ R, WITORBICOWTHAFRICEEIIRD bR T
(3 6. INFTEFRF3)

VIl IPDO72Aa EHE L, & LIZERDO S bavF v [ BRIk R
(R BRIEMEZ R LT,
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# 6 IPD072Aa & HE OIFEH R R~

ﬁ

A 7 i AR D

Coleoptera Coccinellidae Coleomegilla maculata i3

(2 F=2vH) (7> " AUM) | Hippodamia convergens i

Apis mellifera o

Hymenoptera Apidae (BhE)

(N~NFH) (2T H) Apis mellifera .

(R AA)

Collembola Isotomidae Folsomia candida P
(FEATH) (YF hE LR

(7 Siujrjogczralj A) ( 7C;Zs;p;d;eﬂ) Chrysoperla rufilabris il

PREBIZONT, Afifix b Em 3o IPD072Aa EHE~OHEER KRB R LB 2 58O
IPDO72Aa A EH 285 LT,

PAT & H&

PAT & 'E 1L S. viridochromogenes |\ Z 133 5, BREH| 7 /LR v 3 — M
ZDIEMERR S TH D L -T /R %— ML 7y I Gk & THE
TH0, WETHDLT =T BHEWIRNICERE LY 3589 5, PAT &
Efi\L7»T/z~k%7t%wML\N?ﬁ%wﬂrﬁwﬁv*~km

HHRT L2 T, WK VRS R2— Mot T A2 54 5

(OECD, 2002) . 2. hUEnaY TORREEE(LT D20 pat EisT
DIEFRIN 2 LE L TWBHR 2, EASIND PAT EHEDO T I/ BESINICE
fBiE7e vy,

PMI % &

PMI EHEIX EcolilCHF¥ L, v/ —2-6-V VL TN F—R-6-V
s A WEICHE AT 5, hyEnas a2 S Ot~y ) — A% Ik
FIRELTHHTEZ20WA, PMI EAHEZELET HHWWIIREBRE L T~
) =A@ I B W TART D Z E R AHE/e 726 K 2 W) D8k~ —
T—& LTHWBILD (Negrotto et al., 2000 ; 55—.2. (3) ~.D, 29 X—)

b. 7TVAF—MERT LI ENRHALNE > TWLERE & ORI
COMPARE 7 —# ~X— 2 3% H\\ IPD072Aa & H'E . PAT & H'E ) ' PMI

EAEEEEmT LV v L OFEMEE S LT,
IPD072Aa EHE M N PAT EHEIZSOWTIL, #HfdTH 8 7 /bl BT

2 HHFHNIN K E I N TWDH D, IRERNZB W T mo pat & £,
3 HESI: Health and Environmental Science Institute (2 L 55 — % X— &
(http://comparedatabase.org), 2019 4F 1 H /A%, (YL 2,081,
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SERIC—ET AEA ORI R & OY FASTA (version 35.4.4) (2 X 5 EEEd 5 80
7 X WEFRFEELL BT 35% L E—E T DRSO 21T - 7= (FAO/WHO, 2001;
CODEX, 2003) ., Ewmw@%@11Xm4umibto%@F% IPD072Aa

EAHE N PAT EAZEICEERT LV L OMREMEIZRS B ho 72 (R
&R 5 K OUSHEEL6),

PMI EHEICHOWTIL, EHET 2D 8 73 /B ETaaelc—#%+ 5850
Wiz e ON FASTA (Versmn 36.3.8d) 2k DEFT D 80 77 S ERFRILLL ETC
35%LL E—ET HEH DM &1T - 72 (FAO/WHO, 2001; CODEX, 2003), #
value OREIL 10 IZFEE L1z, ZOfER., PMI EAEIZREMT L7y Lo
HEIRFREMETRD b otz (RATEE 79),

@ WEOFONBRZZMSELIHA T TONE

DvSSJ1dsRNA OF HiEM X WCR KON Drifi Ch 503 a—2— b
—ACRERPTH Y, RERICH WMo BRIk U TEMEITERD S v Tun iy
(£ 3 KOFE 4, 18 LN 19 X—), F7=. RNALI O R ITIELESIFFEY TH
V. Sski&lsfDA /N 1 7E DvSSJIdsRNA OFEH) & 72 2 AIREMEDN & D 28, 4
MLm%®ﬁw/m7ik?%m:/ IITFE L2V (Hu et al, 2016)
IPD0O72Aa & H'E OF% BIEMEIX WCR IZFFETH Y . sBRICHW = ftho B i
2 U CE MR %&)%znﬂ\itb\ (F 5 HOFE 6, 22 F (V23 X—), F7=, Y4
HEHEDOT I /’E&EE§U~_<>b\ﬁf MEAREAEZEDEREMOEHEDOET —7
BN L R A A 5 E OFRLIMEITFED 51T (Schellenberger et al., 2016),
PAT & VB | LA R H:%T L. BREAIZ VAT 2 — FOIEMK Y TH D L7
WK X — NDOERET X ) a7 T b T ARG EREES 505, tho T I R
RD-Z R R— hEE E L (OECD, 1999),

PMI EPEIZEEREREEZAEL, v~/ — R 6V ViRETNVT h—RA 6-V
fe & DML AR 2 3, o RKRFEE 1T 5TV (Freeze, 2002),
Flo, 26O RNA K OVEBHEOERABIEIZ AWM. L TWnbH &I 6D
Z b, FHAICEET SRR,

EoZ &, Zhs RNA KOVEHENME EOR SRR 2B sE 57
EMITERWNEE X BT,

D ARRBRAR DR R OBETIT Y v V= v 2R B T 5,
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(2) X7 x—ZET L ER

A HHKEOHE

HEOE G OB AW X —13 7T A3 N PHP74643 TH Y (K 4, 27
N_—=), Ty TV v (Agrobacterium tumefaciens) “FHKDT T A 2
K pSB1 O Ef & 7= (Komari et al., 1996),

7 KRR
O 7 H—OHE N O FEBE S

7'Z A3 K PHP74643 O E%1% 71,116 bp TH v . A DNA fEl Ot Kk
13 13,876 bp TdH %, #fi A DNA % & e T-DNA I D EA S 2 IR (TR 1
WoR LT,

@ FEOKREZ AT AN D D5 E1E. T OMRE

77 A X K PHP74643 OIMAEASREIRIZ X, #EMEZ AW T 7 A I RA 5l
SHDHBICHW R~ — I — L L THAEWE AR F )~ A > Uittt (spe) i#
BT KOT T A 27U Uit (tetd) BIZFREENTWD, LLRRL, 2
S PUAEME (S 71X T-DNA fE O SMANZALE S 5 72D 15 E ORI 1338
AEnp\, £7-, PHP74643 @ T-DNA 8l 5 ., YR A SR o
T2 AMAE RS BEIR VX zm-wus2 85T, zm-odp2i&in+-. Flp Bn+ Kk O\ DsRed2
BLTORBEIEYy MREEND, ZNOOEML 11X, T-DNA fEI8A 5 £ O
ICBASNT-%., PERICTHFASND Z L —BNICEAEZEATHZ LI
K VERET 5. zm-wus2 B+ KO zm-odp2 Bin1 3., WEIRHRIZ BT 2 HEMIK
DOFEREZR EXE 2 (Lowe etal,2016), Flpigfs 11X, FRT1 kO FRT87 |2
BV TENLRF AR 2 23589 5 Z L2k v, A DNA fEik A Ytk EoE
L7IAALEICHAT A Z L 2 FREICT D (B5—.2. (8) A, 25 ~—), DsRed?2
B FITREOEIC L DB~ —h—& L THEET 28, Az bty
DOEHIZITFIH L T2, 2 b OBs 1% & sMAE R IR A ME £ O JL kR
IZHA STV Z 0T Ty RIS 1 2 M ERCA AT L 0 MR L7 (BB —.2.

(4) .@. 30 =),

©® NI — DG OF WL OEGNEE AT D AR OfE BB 5 1E
77 A2 KN PHP74643 (ZJEHeEIT 220,
(3) B TR Z LW OB E
A BEENICEA SRR SR ORERL
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i\ DNA 83k, pmi8is¥., pat BT, DvSSJIdsRNA K ipd072Aa &
GOty NEeETe, 77 A3 K PHP74643 I23T 5§ A DNA 781 D
a4 (27 _X—) 1R LT,

T, Az b TR 2V OYRARICHEA SN EBRERIZOW T, IRAE
B8 LUK 5 (28 ~—) 1Tn Lo, AMEZ b YT a v OfEHIZBW T,
77 A3 K PHP74643 |28 £ 516 A DNA 88 % . FA AR 2 2 VW C
rERaTOHF ) A DNA AL,

EAL R RAGEB Z IC W) 3 e —P Th D FLP &EHEEITEAESTH
% FRT1 }2 O FRT87 OELHIFF BRI 2 23583 5, T UOHIT, 2D OER
BoA % & Teffi APERYECS (Landing Pad sequence; LA F [LP B v 9,) %
Lz R vERr 2T PHRO3 ZfEICEA L, 1 2 B —0 LP BlFI0 PRI A
S, OEDOFAIZ L o THIEHBA - OMENE U T2 nRifk (LT, T
MR LW o,) Z&E L RMEEI8 D 7~12 X—V),

Iz, Bon=HRECT ey 7 ) gkl b PHP74643 @ T-DNA
A EA L (K5 A KO B, 28 ~—), Hi%Z T-DNA kX FRT1 KO
FRT87 (2% Flp BIZ 13RIy hE2EATWDIZH, EAILEN FLP HEH
EREAEASIND (M 5B, 28 X—), ZORER. Y4i% T-DNA fHEkH © FRT1 &
NFRTS7 &, BEICH@RICHRA STV 5D LP S o FRT1 & O FRT87 & @
W CEL AR AR 2 N S (K 5 B XN C, 28 ~2—2), Mi% T-DNA 8
W o BHEA DNA fHil (4 4, 27 _—) 72 BYEER EO LP BLH Iz A
S (ISfHEEF8 @ Figure 7 5D, 28 X—),

723, PHP74643 @ T-DNA fEIRERNYEMRICHTEA SN D A[REME S & 2 23,

BT AL, AEIRZ FTEr a0 T HRZ VT, E L7 S0 R
FHZ TN ECLTCWDZ E 2R LE (F—2. 4) .@, 30 2—),

26



T-DNA 7k

i A DNA %k

[eri vus b_ e D
tetA l \\ ‘BE 14 Terminator

I'n2-1'Terminator
atiR2

SV(AY) Promoter
‘zmrHPLVS Intron
pd072Aa
T9Terminator

B3
Ti Plasmid Region
Left Border

4 75 23 R PHP74643 28T At 5458 DO ERK
Yufa (RIHRA SN BT, 7R TR TR L= FRT1 & O FRT87 (28 £ /-3 A DNA SEHTh 5.

27



5 ERALAFFEAUHHI Z I X DA X N U E R 2> OIEH
A7 r7uany T )y AROEAMNT T A K PHP74643,
B: PHP74643 @ T-DNA ik, 7 7 /N7 7 U U A0 b FHRERFKEOMIEA S 41, RN T—
W Flp BiaF 25845, TOBRMEMKENLRKDND,

DR DO YR DNA 1T T R AIA E L TV 2 LP ElA,

D: Kff#z v Ew a oYtk DNA Lol A DNA fElk, —iEfgics8 L7 FLP ERE
DOFEREIZ LV, Yefafk DNA o LP ESIN® FRT1 %O FRTS7 fdsl &, A S T
DNA i [F] UELS] & O CHAEIRAHEE 2 2355 S 4L, MIECAINZEE E 7o fEI N [E e S v 7,

Q

28
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7 EENICBAS IR OB AT

ALz N UER I ORERERIZHEAINTZERO 95, LP BN O\ TE
PR—T 4 I VA R AN DNA SISO W TIET 2 032 7 U & AdEE
TBALLZ (RfMTEES),

NIRRT R A DB ORI
© EgrB A S osesk ik

EErBASHICMildiL, KERE LTy ) —2AZ WL TR A A F
SEDLZ T EL LT,

@ BMOBAGIENT 7077 Uy MEDEEIXT 7us 7 ) U LAOREK
DFEATF DA HE

TN Ty AOREIL, BEHICHAEMEE 7 4+ XX LR ONT AT
EININT 52 Lk ViTot, £ Az b2 v Ty HAROREF KO
Ty A DZEE S L 72 DNA HI2 77 2 2 K PHP74643 O MAlE #AEIK 372 O
ST (BRAEE 9 RN 11). 727 a7 5 U AOEEKROBFIZ/ N EEZ S
no,

@ EBIBAINIZMENS, BASNTEEBROBRMOFERELZHER LT
Tt PREEIT BRI HE U T2 R E DD M) AR BB S A | 2 B 7 1 R
FINETHDICHWONT- R E TOFEMRORE

Kz b avOBFRREITIE 6 (29 X—Y) LB THY ., KX

{8
(Z. YT ORMEOARRGEICRT KGR OFM 2R L, AR OHH
I, T RUEETH 5,

(FEA A > = FEFATR)

X 6 AfHH#Lz NUET I DOFKRE

29



5

10

15

20

25

(4) RPN LTI D FAEIRRE S OV Y RMEIRR IS K D TR E FE B O & E M

© BA SN EROBERD BEES D50

BANSNTEBP YOG ERIZIRVIAEND &, BRIZBWTA VT LDk
ANCHEVBET 5, AMURZ b7 E B 2 VAT SRR OB O 43 Bt %
et 5720, Ti. Ts. BCiFi*1, BC1F1*2 2 TX BCoF1 @ 5 AL (X 6, 29 ~—
V) O 3EHOREN SR L7 DNA # HWTER PCR i 21772 (W& R
11), 1iciE, EAREE - CThDH DvSSI1 #in Wi, ipd0724a &5, pat
EET RO pmi EAET- DO 2\ RIR T T A ~—Z AT,

ZOFER, WThoWRIZEIT 208 b I SN D oEEHLICEE L7 2 &
5 (#7830 0—) AL h TR D I A S AU RERR OB R A Y iR
I FET D 2 MR S LT,

T OKHEHZ N TR 3 UIBA SR OERY DS

B 57 BlELE O HAFRE : HPGR%H®%% P i ®
[ =X WANSI I § Bt » Rt 2
T 1:1 100 52 48 0.6892
Ts¥ 1:0 100 100 0
BCiF*! 1:1 100 50 50 1.0000
BC:F,*2 1:1 100 46 54 0.4237
BC:2F: 1:1 100 50 50 1.0000
1)  DvSSJIBaTWilr. ipd072Aa 8151, pat 8L T KON pmi BT D4 THEH
ST EAREL,
2)  ERROWTR G IR0 T EIEEL
3) WA ZFE, PAEA 0.05 RilDGE, Mt PR EEAY.,
4) REHEAR,

@ BASNTEROBRY)O =2 & —H R OB A S ik OG5 DGR

(ZB T DARZED L ENE

BASINT-EEOERY O 2 ©—H AT 5720 T AR (3 6,29 ~—)
DENGHIH L7 DNA ZWihfb L., 209 577 A K PHP74643 HEDOES
% g Telb i O FERR Y & fi#HT L 72 (Southern by Sequence 2347 5, A& R 11),

ZOREHR, L2 10 fE{AD 5 6 3 iR PHP74643 HRDELHIDFED B

D ¥ FF v —H L WIS — 7 T R BB DRI Tk, W LT S S Ak
5. W77 23 ROREERA 2 M8 288727 e —7 1% v % T DNA B i 2 %R
Iz (v 7Fv—) L, ki —7 =% —% O CHIEESISNT 217 5, AEE2 A
HZ LY, fAZIT DNA Wi KOV O O IHES IR 23S 525 (Zastrow-Hayes
et al, 2015) .,
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72 IS BMEMERDO W IIZ OV T S PHP74643 HiskDfdS] & L CHfi A DNA
FEIL 721 2358 D v, SMAIE RS IR O BELSNITRR O S e o (SAHEER 11 @
FigurellB, 19B }xT*20B), 7235, FMAIMEHEGEIKD 9 6 M U E v 2 S HROHERL
FREOEHNZ OV TIEL SbS AT TR SN2, [EF hvEr I IINIET D
WEaEBELEZbDEEZ BT,

AR LR K2 hvEra v oERIZBWTIE 1 28—0 LP &s %
HTHHMERFEE ., Y% LP BA ISR BATREHL 2 12 L W PHP74643 H
SeDffE AN DNA fE A A L7z (GF—.2. (3) A, 25 ~4—), SbS HHrofsE.,
Az hvEra v HIZ LPESIO 5 Kk ON3™ Kk b UEw a AR
DNA & OBEAHEENENEN 1 r FFEEINT-Z &b EERICARHBZ v E
ga i LP AN 1 a—gFEns Z EnmiRan (HEE 11 ©
FigurellA, 19A KT 20A), F£7-. A DNA ko 5° Kimk O 3" Kinld%
NEILP B E A L TR Y, AR RATEHEL 2 12 > CTHi A DNA fEl%2% LP
BB OB U7 ArE A SV 2 & D3RR S v (B R 11 @ Figure11A,
19A LY 20A), = 5H1Z, ffiA DNA fEkH OBy & b ¥ E o a2 Uik DNA
L DBERITRD SN Do T-Z L v D LP BAAILIA O3~ 8 K 23 Al
ETTWRWNWT &R ST,

TNHDIEND ., AL FET a0tk DNA H2 1% PHP74643 H
KoEF|E L CHADNA IR 1 aB—fBAINTWVWD Z & RHER I,
B Frr (s (1 6, 29 2—3°) @ DNA Z W, #fiA I/ DNA &K K
Z DU fE DY FERLF % Sanger A1 L0 RE LRGSR, i\ DNA fel LR L7z
LB LP BEAIFICHASNTE Y, HIEORBEITEL TWRWT & DR
e (ISFrgEER12),

B, PRIZRHEOEHICBWTHWON MO T T A K (RAEES) (oW
TH ShS Hfr&afTVvy, 2N HD 7T A RICHET 2 EX L7V DNA B 234
WA oo a PIIERFE L TWARWE ERHER SN (RAERF11),

B SN ERY) OBHEMRIZB T 2RO ZEMHIZ O W T, FEA
BLofotde 7o —7 LYo 7oy ol a, Ti, Too Ts. Ta LN Ts D
5 AR (X 6, 29 X—) IZBWTEMT 5 Z &I L ViR L7z GRAFEE13),

@ YK FICEEa T —0DFE L TWAEASIT. 00 L TV 508N
TWB DR

@  (8) OOITBWTEMRITREN D HEIC OV T, BRSO T TOEIRR]
K O T O3 D22 e

2017 4RI KRET A A UM OIEETHEG L7aAHE . v T r a2 BCF*2 A
K ONBCoF; Y (¥ 6, 29 ~<—30) @ 9QEHIDOR G OFEE, 2018 4EIZLK 6 #» fF
31



CKEOTAZTI, AV AN, AT 4T T, IR ZMNERR =
TME 1 At NI FE O 2 VAN 1 ) OIEETHEE Le Fr*t AR
(¥ 6, 29 *—) © 9EHDOIR KL OZE, #8-RfhH I OFER I N B D+ 32
Z v, DvSSJI1dsRNA, IPD072Aa B H'E, PAT & H'E KON PMI & HE O FEA
5 AN LT (SFTEER14~17),

DvSSJI1dsRNA D FEA &% QuantiGene Plex 2.0 1512 K- THOMT L7zfE R, W
THOMEAEIZ H45% RNA DB EAEINTVWD Z ENMEREINTZ, 72, 9 EHOR
THARM ORI EMED MR I N (R 8, 32 X—V),

10
% 8 DvSSJI1dsRNA OpEA &
(pg/ mg WY )
Bin . T e . SEYME + BV A=
Fﬁ?% ﬁf‘: ?KH&DMH_ EE?BEJ@ (H%/J‘f[g _ H%j(,f@)
15.42 + 3.38
*21)

BCE ® 0.090 (10.42 — 19.35)

15.34 + 7.77

)
<
% 374+ 14.8
2 1’ 0-411 (19.5 — 87.0)
N

2 N 59.2 + 13.4

= — - 0-981 (34.3 — 98.5)
> ! B 0.987 + 0.309
€8 0.475 (0.561 — 2.02)

N 4.13+2.36

1% 0.0903 (1.22 — 10.9)
1) n=5 VTFROMEEL PCRIEICLVEARGF2ETSH - L 2R L,

2) n=24. T HNOEEE PCRIEICLVENELFEATHZ &R LT,
15

IPD0O72Aa EH'E. PAT EHEL O PMI EHEOEA RS ELISAEIC L - T
ST LTZRER., WINo@EEICE N DOEAEDOETHRELEINTND Z LN
MRS S 7o, 72 9 BEHOR IFTEE TR OB O L EMENHER S 7z (9,
20 33 _X—3),

32



# 9 IPD072Aa EHE. PAT EHE KO PMI EXEDMESE
(ng / mg W)

MEF i | mmmi | e | PR
BC1F,*2 1 R 0.11 <§Ef j—t slag)
: BCoF; 1 it 0.1 (57 9)
§ 1B 0.11 (13?; —2 24>
= 1 0.054 (21:; . 29)
a0 | B
i it 0.11 Ot 1B
F% | 00 b1 48)
BC,F,#2 D % 0.1 ?3;,7;—04.448)
BORY | % 0.1 G i
-
ng i 0.054 2an %f)
1E¥ 0.22 (i? f 5132)
T 0.054 (g:; . éi?)
BC,F,*2 1 3z 0.54 (ﬁﬂiég)
BCoF, » i3 0.54 (21(’)7i_22f£23)
-
§ i 0.27 Gaoan
1E¥ 1.1 fé?éf‘ié‘)
T 0.27 (;:gfels:é)

1) n=5, WTFhoOf{As PCRIEICK YV EABRSTFEAT DI L2l Lz,
2) n=24, WTNOMEES PCRIEIZEVEANELRFEAT LI L 2R LT

33




® UAILADIKGEE DM ORI 2 H L T A S NN B ABEY % (2
ESNLBLENOH L5013, A% EEOA L ORE

BASNIEERIIcELZ R E T ORI ZEERNTD, VA NVADRGZ D
5 DR Z it L CEAEEMEY % nZE SN D BT idian,

(5)  BIRT-HHA R WS ORI KL ORI O 7RI NS Z 4L & O REEE K OME M

10 T H e OB D 51
ALz b T T 3L, REEFRN T T A ~—&2HW\W=) 7L A 5 PCR
B X DR OSRBIAFRECTH D (USHTEEL18),

15 AIEORRHEBERE L. Bz hvEnas 0”5 DNA (25T 5 AR 2
fryEwravds ) A DNADREARE L TO0.02%THD (IRFHEE18),

(EE e

ST L7278 2 BATIC R W THIWEDR SO TS (IRATEEL 18),
20
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(6) 1EENIMEEOBET HHMEF EOFE OFE

O BASNEROGEEY ORI LV A5 S 7 A2 ST RE 2R KR
D BRI 72 N

AHHLZ b Ew 3 IG5 SRR, DvSSJ1dsRNA & T ipd072Aa &
LFick B ayF oo BEREKPME, pat Bl FI2 L DBRER 7 VAT 12— MMit
P ONT pmi BB TIZ K DBk~ — I —FETH B,

AR LD m T3 T 2 0 B RO 5 S T &
B BT, 2018 EIKET A F TN, AV /AWM, AT ZWNKRI 5
AMNOIFHTHREE LU AMSLZ N7 Er a o Frt it (¥ 6, 29 X—) 125
W, 2 BEHI~4 BN 1 k& 720 750 8303 1,500 fiE > WCR D IR % ¥R oo fE
L. AKBIICIROBE £ A L GRAEE 19),

ZORER . AL NV Ena RN ayF o BERICHT AR AT S
CLAHERENE (10, 35—,

#F 10 KLz FUEvwa B ba v T oy BEREIUE

AR 2 FErH %
. 4)
it FUERaY 2 FyERZaY 3 P
SEE £ VR A 0.13 + 0.08 1.79 + 0.74
Fy#1 <0.0001
Be/ME - BORAE 0.02 - 0.70 0.50 — 3.00

1) TiDAT7 ZHVCEMHME L7z,
0.00 = RIZEER L,
1.00 = 1 SO OETORXITZIIH Y T HRBAEELZIT TN D,
2.00 =2 SOHDOETORNPEBELZIT VD,
3.00=3 2L LOFHDOETOMRMPREELZITTND (Ra7T kR),
HO—EORBBELZIT TV DLIEEITIEL, BB OR ORI T 2 8EEZIT 2
MOEDOEIGZ AT IZME Lz (Oleson et al, 2005),

2) n=27,

3) n=27,

4)  HEEHENT - BIBIRGTET L, PED 0.05 RiDOHA ., Mt FNEEEAY,
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A Z U aVICRERI VR Y R — MIMEDOIE MM S S Z Lt &
B9 5720, PCRIBEICE > CTHABGB O EL MR LA hvEr o
>® Ti. Ts. BCiFi*1, BCiF1*2 KX BCoF1 @ 5 A% (F5—.2. (4) .D., 30 *—
V) OBBERIZONT, 4~5 BEHNIEREAI 7 LA x— b 0.45kgaio/ha (@F
&) 28 L, B 4~5 BRRICiEo A L2 BRI L 04 Lz (BSAEE 1),

ZORER, KX NUER A URREH I NAVAR R — MNitEE AT H 2 &0
RNz (F 11, 36 3—),

#£ 11 Kz boEn 3 Il BIT DBRER 7 VR v R — Mt

‘ AHIR 7 S %
HEFS FrorEm=ay FyEm Iy
T ARFPAE A A 52 48
! (R A %) (52) (48)
T SR A 100 0
G il (%50 (100) (0)
PP A AR 50 50
BCFS | e mpos) (50) (50)
I A A 46 54
BCFS | o mpos) (46) (54)
PP A A 50 50
BC.F1 (A K% (50) (50)

*EBUT &0 FEE R ORTIEDRFE D b by o T ER 2 ik & HE LTz,

£ g0 By (FH—2. 3) N0, 29 =), Al hUEE 2R
pmi BIGTFIZ KO8k~ — I — e 435 2 L ARSI TV 5,

@  LLUFICH8T 2 A B ST AERRSRA R EIC DWW T, B 2 2 EY & 18
TORBETH2HHEZE EORE L OB OMIEDH L OFIEN D DA 1XE ORE

WD a~g DIHBZMHIEL LT AL hvErav LIEE0BT 508 E
DOFEE ODRIOMEOF I Z R T D720, 20197 2Ry « T uX s gy -
77U A = ARAES OB T 2 REMREEZS ISR W TR N ¥
TravORERREITo 70 RAER 20), RERICIIAHEIEX: hvERa O
F* it (X 6, 29 X—) KON & U CREROBRIE S 469 5 Bk 2
k7 E o 22> PHROSXPHEJW %4 iz,

a JEREK OAEH DFRE
FEIFR, IR A RO, MR O, EOFLEME, FHERE
L T, BE (EOMEEToORI), M HEE, MO, MoK

® active ingredient (&M FHk4Y)
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X HEREO B, RO K ORIEIZHOWTEHHE L7 (BAEE 20, 6 %—),
ZORER, BEMREE L ORBRRICBWCIEAM#A 2 hvEo oy EIEMHI L b
vET aYEOMICHEFFAEEZE (P<0.05) 258D L7203, £ DOMoFHE
HEIZBW AL hyEra s EIEHEL: FUERr 2> L OMICHEET
MNoT,

b AEBEMINC I T DARIR MM

201911 H 6 HIZ, Afifax hvEoa v KOYEM#L: hyEra v 2R
v ML, RENTHRER, 2~3 %Y (12 A 2 H) 2Ry h&ZEM#IE
L7, BBHSES 7T B (12 H 9 H) ICEBLEMEE, WThoIELAE L T
Wz RAHFEEF20, 9 —V),

c AR

6 H5 HICHEREL-AMM: v Eoas FOGEHMZ hvEoai %, ik
%D 2019 4 10 A 28 HIZBIE LR, WInofE b L e (B
&R 20, 6 2—2)

d {EmOFarE R A X

EHOFREE (35— K 9— RDVEEEER) LOEREZFAE LIHER, O
PTROHAMIZ by a s LIS Z P T O oY L ORISR E A
(P<0.05) IR SN -T (BRAPEE 20, 13 2—),

e FET-OAFER, BURIVE, RIRME K O 3%

FR-DEFERIZOWT,  HERORIZIE, — PRI OV E R 2 i~ TG 5
WT LB AR h v Era s L EEIA X FUER Y OMICHREIFIIAE
7 (P<0.05) (ZRO Lo (RAEE 20, 6 2—),

BURIPEICDOWT, A b ra U ROIEIZ b vEr 300w
(ZDWT b UHERF IZFE T DIRALITFE O & g o T2 (IRIATEEE 20,6 ~—),

IRIRME M ORI HOWNWT, A P Ut a VRO P UEr =
N BIHE LT 2 oK ST BIERR B SR CRE L8R A 2 B
L7z, ZTORER, AEMZ FrvEn a v RUIEMIR L b 7' o v ORFERIT
Wb mE <, MEMFRAEZE (P<0.05) HRRD LR Te (IRTEE 20,
9 N—),

f AZHEZR
BRENZ hUEr a v M TRERITBEEAENBAL TVD EOHREIT
W2 ED, RHEBROREIIATOR -T2,

g HEWE DA
Kz hoEnav IR bR R a2 v OFEYE OREANE rig T
L=, HBlERER, #HA LR Nk O A AR I L v KiET LT,
37
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%R

AR Z P UER A ROEMBZ VR 2L R L% o HiEE
FIOCTREED DAY 5 A 2 &3 L BHERROEYEEHE L
(A& R 20, 10 <—),

ZOREFR, WTFIUZOWT S, A~ v Ew = 3% 8 L IR
Z b UEm 3 RS T L ORISR ENA EZE (P<0.05) 13730 bt
Mo T,

A 2R

AfHZ FrvE v aYy ROFEMEEZ b U r o v OIS K OEER & 5+
IZIIN LT T CTRIEED O T H A 2 R 5 L, BEFERR O E L
A L7 RTER 21, 11 ~—2) |

ZORE, WTHIZON T, Al Z b E 1w o AR 15 L JEik
Z b UEn a3 VAL L ORIIHEHEIAEZE (P<0.05) 13580 b7
MoTz,

TEERUAE YRR

AfHz PUEna v ROJEMEEZ hUE R I v EFEE LI2ko LI
BT DIED AL G EL, B A % OSRIR 0 & 51 L 72 (IRATE B 20,
12 <—),

TORER, WTUTONTH, AR b TEr = i 15 IR
z M UEm 3 REE L OMICHEHFEIAEZE (P<0.05) 1L#8H b
Mo T,
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3 BfnilHa X MO IS D FH

(1) FEHEONE
BRSOIEENC BT D 72D O BRI, R B ORI N Z

5
NHIABET 5174
(2) RSO E
10 —
(3) BEZIT LD LT HHIC L DE RS OBMBE BT D IEMRINED 7
%
15 —
(4)  EMBEMRENET BTN OH DA 5 AWM B 2 [ 1k
571 DOHEE
20 BAHHE R EE A SR,
(5)  EBR=ELZECTOM A% IIE FEEHAENTE SN TWDERE L HEEOBRE T
DA A5 Dk R
25

(6) EIMZBT HHEHEFICET D1 W
Az b UEw a v OESMIBIT S HFEFHRIIEL, £ 12 (40 <X—) D LBV
30 TH D,
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# 12 [ESMCEBIT S HEERNR
(2021 4£ 9 A HIfE)

HEEE H A 57K B4R H HEH

SR ) RS 20194 | 8 AH HEE | KEEEE (USDA)
ﬁumu ° ﬁﬂ‘ﬂ'c‘:
K L COFH
FEHEL XY
B O RMER — R | RERERET (EPA)
TE o bR

— HEE | KEREEST (FDA)

BBk
fill Bk LT | 20214 | 9 H KR | AT A REMRE)T (CFIA)
HFH FIIH

T D ) ]
ﬁ;‘a VTP o001 | 98 | mm | o rmis ©HO)
M) i A 2019 4F | 12 H | Bz | WOl 22 (EFSA)
o D )
ﬁﬂﬂ She — HEE | Ao ER 224 (MFDS)
|
Gk D
iﬂﬁ;k o — 3 | EEEAEET (RDA)
20307 - |, M
syt | WA PORLE | AT KR | e (FSANZ)

—  HAME RIS O E IR

kB, TOAEIZEBWN TR, 2021 F 1 A& & LTOREMMER Pz /8457
BEC, fk e L TOREMEOHR T Z BWKERICThENT T,
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B A L OEMB IR E O

BETHDH hUEoad BPEICBWTEEICOEAEHEENH S, Lz
3o T AL SARME IR I\ T, AW AR BT 52 it 268 oD Bl 2 55
SICESE A FUEr a LI FUE R a L ORRIC LY | R
NAET D AREMEIC DWW TEE LT,

1 BAICBT DENANE
(1)  EZZT D RetE0 b 2 B A Y E DR E

FEW) DN HAREREE T CHUOMEY) & B a T D702, Yk BREREE T CH

T 5, TROBADOFEE FICBIE L, B AR T2 2 LNV ETH D,
Yoo B AEIIIFE A OBRIME K OIRIRPE DN EE CTH 20, HIGEYWTHH hvERn
IVIEIHEAL OB TCINODOREE RS TEY, BATLHI ENTE RN
(OECD, 2003, #%pEiZ/H, 2018), ZNE TiZ, FAED HIREES FIcBWT b
vERIVHAALET L EOHREITR,

AfHZ F ' r a2 2E, DvSSJ1dsRNA K OV IPD072Aa EAEIC L 52
F = 7 B EREHUE, PAT B AEIC X DBREA] 7 VA v % — MiER O PMI & H
BIC Xk D8~ — 0 —FERME SN THEN, Wb EiifhicB59 5K
ECIE R, Fe, AL R RO U OBA T AEAMEICE b B R
(ERER OVEE OFeE, AF VI DIREME, IR OBIAM:, 10 EpE
B BORIME, ARIRME K O HR) 1T O\ TRREEIEY TR L7465, S MERE & K O
FREZREIFEBRZ hUEra v L O THETRD b hoTe, £z, Hif
FEENZOWTILFMHI . b a > OFHfE 117 ecm (23 LA h £
IV OEREIE 122 em, FERIZOWTIZIEM# 2 b v 2 v OF¥IE 256 cm
ISR LA b a s OFHEIT 262 cm TH Y, TS DFHENBAIC
BT DENMEIC B L FAE T ATREMEI R (B—.2. (6) .@., 363—),
LER->T, THOAEESNIZEEIC LD AL bUEo a s  NHRAEOH
REREE T CHAT L2125 2 Lidial, BRI 2EBMNEREEDLZ LD
RN EEZ BT,

b Z et A b UEn 3 OEa Il 2EAMEITER L TAEY
SARVERC B 2 2 \T 2 WIREVE D & 2 B AT 5 1 3R E S e o Tz,

(2)  REOBARHNAEOFH

(38)  HWEOAELRLT S OFM
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(4)  EMBERMERZED BT 2 B2 O S O Wy

EDZ Enn, A U Eu a3 OEa B 2EMMEISER T 54
SRRV BN ET DR thiden i sz,

2 HEWEOEANE

(1)  EEZZT D RetED b 2 B ABEY S OFRE

U Ew a P AENEY OE BT AT IR B JET L O A EWE & pE
B2 L O|EITR,

Az U Er a0t DvSSJIdsRNA K OY IPD072Aa EHEIC LY a v F
= 7 B R AR U CTRRICERRIEEZ RS (B—2. (1) .n.Q, 24 =),
— 05, BREF| 7 VR v — MiEE 535 PAT & A8 & Ok~ — I — st %
1592 PMI & BE NS ABEY A EE 2R T & ORE TN,

DvSSJ1dsRNA, IPD072Aa fEH'E . PAT & H'E M O PMI & A& O1E 13 R 2
FITHY ., BEORFRKIHEA L CEM LW EWEZEAT D L1352 8
W (2. (1) .m0, 24 X—), FERRIT, REEIS TR W THRIERRR, #hA A
AR N N AR AT S T2 R, WITNOFEICE W THAMEEZ F
EFrav I hUErRa v EOMICERREITRO NN T (BF—.2.
(6) .@.g. 37—,

725, IPD072Aa SR AE., PAT & HA'E K O PMI &EAEIZMEHM T LIV7 v & DO
WA BEZMEEZAHA LTy (B2, (1) .2.Q.b, 23X—=), £/=, K
Tx— MR, PAT EAEICL Y N-TEFIL-L-Z AR 32— MRFEASN D,
LrL7Zen s, RMGHED OB T 23R 7 vl 2 — ML 0IERLS (&b
LEFEL, 2013)., EEEFHED T, VKR F— hOSHRZILEHmD—o &
LThRUERIUVNIBITHEEEEENPED G, BEEGIZLVERRERY
ENRED B, AEROBREICHT 2LEEENHRE I TS (AARRSLFAT
ZEHRBLA[H], 2020)

DLEDZ et Af#z Ny Eaa v OFEWEOEAMICER L CEEs
ZTDAREMEOS ZTAIEYE L L CavFa v HRERBIFEI N, LA
7> (2008) OFHMFEEZSZEIZ, BEAOL Y R A b DT & OWEf
WEEME L L CEfshcwWbsayFavERERDY b, Az FyEo 3>
DR IED R Z EGIE & — M ICREET 5 2 LI K 0 B2 5T 5 etk
Do HFEZRET LR, ERHE ORMED S D 4 FNFEE I (R 13, 43

=),

D EREA L > KU A b 2020 : https//www.env.go.jp/press/107905.html
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# 13 EEZZT DRSS E T & 2 IR R & OVERIRERFRIZ Xy S
TWaayFayHER

4 A4 AR, A RBBRE gl
et IA %6 (CR)
TH ) RTAINEY Donacia frontalis AN (eElR), R | > U 73E

DO JLTITMEBE L | NV AFE
T=RREEN S B, FT.
ZVLLAN D FEHL & TR
ST, A B BREE
VX e oD 1

Mgt L5 (VU)

FXFTUY A IxY | Diboma costata TN, BAE. &, | A XFB% 78
N B, AEREE.
PPAEGE . ST o

AR (NT)

T XD A N2 | Donacia hirtihumeralis | AN (F/E., 52F &, | v ¥V U 758
iAW, KR, AN | 7 A

AT, 4 S BREE L2
.,

XA a7 A/ 2 | Donacia japana AbHEE, A, U, £ I 7 URIZ Y
BRI, KK, | B, sz s
FRIZFIET D,

FRBZE K

RMIET, B AR, (2007). BAED I XU Av. BHERFHRE.

BREEE B AREREE R B R AR, (2020). Ly RV X | 2020.
(http://www.env.go.jp/press/files/jp/113667.pdf)
Accessed on July, 2020.

BRIME R 7 —7.(1985). 7 T A « HRDR T A ™Ay —{LARIE~DF5 & —.
R 7 —7

A2 . (2005). “HARPER 7 A /™I — 2RO —". ATlie L 408. 70 L1

A%, (2012). HAD R 7 A ~Hy, Te LEL

(2) O BARBINE O
DvSSJ1dsRNA ¥ IPD072Aa EHEDIEMER THLA V= AKX L a— )b
— FU—AIZHkT % LCso fEIZ. 741 0.036 ppm &Y 26 ppm TH D (5F—.2
(1) .v.@, 15X—=) .
(3) WEOELST IORME

(1) THE ST = '7%: vHER 4 TR, AHHZ b U Er 3 ofEh X%
MRz RT D Z &I LV BE 2T D ATREMEIC SV TR L7,
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BRI ONTIL, BN LD M UEr a2 GREHEGELIC A LTV 5% Y%k
HOBREIAF L, TN YRERDPERETOARENRH D, L LR b, il
IG5 MU v a2 OB EITIZSE 5 OBEECIS C T T 52 &
NHERINTEY (F—.1. (3) @, 6 =), HAEICBITHHAE LT,
HEHETSE S 10m B/t ~U Y O FICHERE T 26K E1X 10 Ki/lem2 AN & D
HEMNDH 5 (Shirai and Takahashi, 2005), F7=. fEPIKIZ O Tl #FHIEHZ O
HHAIZ LV IZG LA REDELO TEP TS b, ZThoDZ enb, KRfH
iz FUER T OEMCHEMIEOZE L, 1 ZHEBICERLND EFE X B,

BESN 4FEOavF o ERROI LT A ) RITANLY THHERRY
ANLDT R OF A B R T ANDUNTAERERBENBEHOMEDKETHY . 4%
FUYE D 2V IINELSND A FE N BHE LN EREEN RV, LR ST, W
T hUEra RIS ELE WO RE SN REE FHER AR E 3 5
T eEE 265,

LbEDZ MG, FrEShizayFa v BRAPAMBZ V' 2 bk
XTI TR S, IR L~V TR 2T 5 ATREEIRV S B2 bhie,

(4)  EMBERMERZEDN BT D B2 A B Oy

UEDZ b, KMz hvEnaoaEWEOEAMICERT 54EW%
M BN ET DBV S Hra iz,

AHENE

(1)  EZZT DRt 2 B A BEY S DR E

BHETHD TR a v RNEPEICEBWTEHAN L ZFRIE 72 <. M
RE7R TR AEFE CH DT A4 v B M Tripsacum J&D B A G STV,
DS, A Z N UET a3 ORMEMICER L CTAEMSHEEREEE ST 5]
BEMED & 2 B AEEWEY) 135 E SR o T,

(2)  EOBRHNE OFH

(3)  WEOAELRLT S OFM

(4)  EMBERVERCED BT D B2 A7 S |y

Vb, A Z U Ew 3 o ORHEMEITER S 2 MBI BN AT DB %
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B= WSRO RIRTH

(57>

FET aVIFENEICBWTEEICOIE D EE SN T2, B4 L TEAH)
R DA B XITABTITELE FIF Lz LW ) #E i 7eun,

BIEEM CTH D b7 r a3 b o TR+ O Bkt & OYRIRME: &2 2 > T
BO, BETHZENT é‘iﬁb\

ALz b UET 3 v OBAIZEBT HEMMEICEE D D REFHE OERER VR OFE,
BN féﬁmﬁ@\ﬁ%®@@ﬁ\@%®iﬁg\%M@\%%%&Uﬁﬁ
H) ATOW TRl 21T - 72 5. EHER S M ORREICIEEI 2 hUEra T L ORT
M ZEAEENRED OGN, L L2ns, EOAFEESIRIRMESE, 0o
BIHBICHET R, BHREE L OREICRO DNTHEN ALY hyEra v %
BAIEL2ERICRD EEFIEBZL#H W, 72, AMEE X Ny TR 3 VITEF,
DvSSJI1dsRNA K NIPD072Aa EHEIZ L A2 v F o v BERESE, PAT EH'YE
2 K DBREH T VR 32— ML O PMI 2 HEIC X B8k~ — 7 —FtE 3 5 X
TWDED, WIS D ORI G T 2E TIER Y, 202 b, Zhb

DIWEZETHZ LICL VAL e a v RAEAEOEREE T CHATS
iocﬁé;&iﬁmk%ighto

PLE, Rk 2 b UE o a3 BB ICBT 2EAMEICERE T 2 WSR2 % 4
T HEZIER R ST,

ek, bt a v NHABEYOAER X ITAETICHEL KIET L0 2AEWE
FEAT 5 & OME TR,

AfHHLx h U E o o FIZEA IS DvSSJ1dsRNA &N TPD072Aa & HE X
VAKX A= )— NU—LNEOayF 2y BERICHT D& BIEEEZ AT D0,
ZOMOEREIC L CidEtE 22220, £72. PAT EAE LD PMI & FE 2o
WTCIE, BABED I T 28 EHIEHRE STy, s DviSSJ1dsRNA,
IPD072Aa FE A . PAT E B KO PMI & BEOERITEGEMTH Y . 15 EOGH!
REAICER L CER LaWEEWE 2 AT 5 L1358 8y, EZBIC, REEESICER
WTRIERER, A 3R N O AR 21T - 7o/ R, W offEIzE
THAMMZ FuvEnav tHEBZ byt nas LOBICABEREITRO BN
Mmol, bz &b, AfH#ix FUE v a v OFEYEOREANEICER L T2
BT HAREMOH A2 A S L L CayFa v HERMEESNE, &5
BOENCA R T DAk OV E Il ES N TnWsayFa v HER
DL, Az b TET 2T DO UTHEHA AR 2 BRI 5 2 LT L v
BT HAREMED & H A ENEY F L L C 4 FARE LT,

F7ET oL O OREITIES S 10 m BN 5 &b TR (<10 ki/em2) . il
WRIT IR ES % OHBNIATMZ L VIESE LA OFDE DO HER THMEIN 5720, ALz
FTEw I O MIR D RZIL, 1 EFEELICEOND, —F, ERHSORERED
R, FFESNT- 4O ayF oy HREBFEDN bV Er 3 VTS B R
WICEB L TWAAEEMIZIEWEEZEZ NS, LERn-> T, Kz hvEwe a0l
M OFRBOUIEDR Z BEE & —FICBEET 22 LY  FFEsh/cavFa U H
BHRRENMEAREE L~V TRE LT DRIV E B 2 b,
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