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AU IAFEAE 2 LB REN R A2 b GG e E
P~ 2hp R ok 2 fUiTd B MAER R TS o P T SR
LR e 2 T e A KPR AR EEF
FaHg AR FRIE fFFAE - RAWKE - KRB - AR (A5
& CE e PRirdpths F AT EE Y 2 N R &
AR R EER G R FE ARG LB R E R
PERLIPS L SN W R NS W EF-F I ER F RERVE N
B RN R G TR AR AL G F R F e BRI A RE R EE
SHECE DS AW EPRLA W E TR GRG0
FTEALS FThoFEEE 2 PP RRE f”‘ﬁﬁﬁﬁi%%m
A FEE O g2 7 ) ﬁfﬁ#ﬂ’\wz#&* ot R S o fit o
BREAEFBEREX 220F 0 TRNA AP EFRD N2 50 o
M4EF @ el AFEAE S ~ KiciTh %G~ RBEX 2

1980 & R isHp > AF|EAw L E > 0 F’a*éﬁﬁéﬂ?& b RTHE S PRAA T A
T2 s Him B T L e A H A e AR UL | 5
Falde 2 B R M7 21990 & A.u%’,—i\_@wg;w é»r‘ DCAERSRE BT
MESNAAZTIEF S RN E o F HMEBERRZ AT T TELEE
B ERAIRT o S ATIEAEFFEL LR é ji o

7 T 7 e 4 ’é_I%\»P‘)}L“ﬁ BRARRERT MY 2 FRBL L
FomATZ G BATH 2 b R 2 B 1980 E R ALY A AT
BFEPEE > e e AR A £ B 4R 1989 # 2 & % TField Testing Genetically
Modified Organisms: Framework for Decisions y ¥ 2 # %] % & T Enhanced

weediness: a major environmental issue ; /i 52 4p B 2_ B 42 (NRC 1989 ) - iF 3 +

* U iEH (T a0 myc@tractrigovtw; % T 71 886-4-23302101-602; @ . :
886-4- 23323073 )
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f%ﬂ%%ﬁiiﬁﬁ*ﬁ’ﬁﬂ°Bﬁ<%@4ﬁiéﬂﬁﬁﬁ#ggwg
WP oA R A 2 & B8 s (Agbios 2005) o RiE B cf B OA LB R
(glyphosate ) * F|#% (glufosinate) 2. 2 i * > » ji74 fe ¥ fid 4§ 45 %
FiEf2 & 5 i ol o

*éﬂ“QNPP’%mﬁ B2 SRR R B L 2RRETGH
R OS5 =08 22 WUh S il JE IR

(- ) EB=EE S8
Wip* vy ey gy ~ B B ORI HE 3 S AMEE &
FEAGEY 245 of 2 2 FF R FFIE 32 M S LMoY
AEf B mE R weed BlE TE 5 2 £k o FFR K Y > weed - &
Tdp s SlASR AR 2 X fi e (¢ F R 2 ﬁ KB i) T ER G L
B2 & » P EA IRV FEER - FRRETE ¢ JARRY W
4 KA 3 X g2 54~ (A plant growing Where it is not desired ) ( Randall
1997) o Randall 5 sE#-3e 3 294 R > AR 29 % ~ Ja35 % p RER
2_FE o Aur B ¥y (agricultural weeds) -~ foi fe ¥ (range weeds )
B g % (environmental weeds 2 (natural-area weeds) - -
FeR s FEjeil R Rl IR RFReR c SRR B NEEE R
B2 R FoRAR R YV IRE LR X EIRER 0 REZ
Adp R f B G ¥ AT REFRY 25  RIERREIFY 2 é}]?%’i’a
GEHR AT A
Ef 2 FESFFIA F A LR k-l 5 ARG "\’*‘?“fﬁ—
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FTAFVC2ZIE c RIS KA B FEIAASY > 38Ty ) - F

Sl | FHEAPME > PR RN TRE ) L& s T
HBEfEde MDA P 2R he k2 RS2 B USR] Ty
K, T, s THAfp, $34

iﬁ.p?*%'fiﬁﬂﬁﬁﬂfﬁﬁpi—iiﬁ
* 3 1 —»v%ti BARENT 2R e BHEFT YR
£z R 2 ?H#(B%ﬂﬂ%SHM-%*) o s AT A 2 BB
s ARz T G R df o Baker “TAIE F B - MAM LR 0 L4
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W Ead 3 Mk RO T EF G 205 e A R A Ao
2.+ 4 (disturbed habitat) » 2 5 FR i 45444 i * 3t g #R4&4 (Hancock and
Hokanson 2001 ) - Keeler (1989) 2 # 7 ¥+ 23 & ke 17 A% ~ - &4
Jfﬂ bh’ﬁ T4 #7E 5 Baker j2 ¥ {22 Lot o w5 85.6 ~59 2 42% - Baker
TR Mk G L ded B - A T4 (Keeler 1989) @ B-if 4 £ -~ f&F (KR
ME L 4 ZEM S BEE P (quantitative trait) (Basuetal 2004 )
REAARHRBRZFTEFEET Y TR AL LM FTRA o
# & rselected % k-selected fi - F M-% 300 FiR A P2 EING > £ F 4

LEPmapdd R Baty s gRAES )3‘;7]2)}9‘7-,}/}7 ik EE- TR m;ﬂ!z
-t i fed AN B2 Rl w‘a f -+ 2 g 4 55 % 2 (Booth et

al 2003, Rodosevich and Booth 1984 ) - BB G ¥ X F 42+ 4o v ~ B -
EEerE 4 i%‘ii’ % % r-selected o % =~ B )T%\ L 2 fE4F 5 5 keselected £
¥ooh— 3 5 B B LAt fE (stress tolerator) © % % % A B TR ERY
%ﬁﬂwﬁ%%%4$x°r?Lﬁﬁ$%gﬂ’$%$%$@E§E%
R FTRAAREHIRF RS AT A A Bk FRE BRI e
i F & (Cyperus diffomis) 3 % v 2_% '3+ (Cyperus rotundus) B ARs W
BRRFER L > BHFARFEL P EIORRE S F °

gl WAEHEIL G

T ~2, (F Mt L 208 3. & H 2R S 3% (Ammann ef al 1996, De
Wet and Harlan 1975 )

BiEf o Ao it WA g orifo bR E - ER-THAE PR/
BT AR R B AP AT R R T AR A REF L
PRy THEA  FEHREET 35830 GRE B P39 F) ~r B
2ok % LA R 2 f R o

BRI T 5 W a3 AR R gz B o DA T AR
*fﬁﬁﬁﬁxi*‘ﬁi‘%2~ﬁ%rﬁ;§£%ﬁw%Jo&?ﬁ%g
TR RE G O AR RIRR Y F PR T MRS 2 £
ﬁ#’m%%%‘%~i;f§3ﬁﬂ“%rfmﬁ? B AR h# By
ezt ktEd o ¢ PR R T RATTF L AT HRBEZ S 5
2003) o M R2IRZ R REA G 0 ;%uf#iﬂp— FApIT2 T4 46 13 6+
mf%kﬁfhﬂ* ufé TEHM A TR o LRI SRREIT AL BT
BAIE R LT o S FIR2F & AR (Secale cereale)
( Beta vulgaris) ~ i ¥ (Brassica napu) % (Ellstrand ef al 1999, NRC 1989,
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Ammann et al 1996 )

- ) BRRRS T
ARG RBELGFFFA ST @& AF2 06 (Ch 1Tk
2z HES AFIHE AT A s &S ) FWIESF (Gl i)
APRERALF (FHEFETRIERAF CETFRA A IRE) 2T
Fult T4 o
b & F]+ 2 332 (hazard identification) ¥ & 3 12 ¢ 2> T X R L
A FEATEREZ R D YR E GHRVERRGF]F L5 E (22 )
LHEHEETFF TR 2Fc  HATA L a T ez EaES D T 0 5 B R
RT3 OV oL oA & o RIE O 20 2 N 5 % logic Tree Analysis
(Fault-Tree/Event-Tree) 7 & stergs &7 2 F1+ (Koivisto et al , 200INRC
2002, Hayes 2004 ) -

(- ) BEERlaE 23530

48 A #_(science-based ) ~ # % (case by case) % ‘' $i{+ (comparative)
- B AZ R cRABAEFFZEER TS AF T f20p
REBE®2 4 8 (Ammann2004 ) B # kiev s i3fe—- 2 &8 f (R & ol
BN R R ) 2 R BV ERET AT TN B A 2R GG
PAEAFREAES P B ARt E e 2 v s AT
Tk &2 42& (NRC2002)- + #4504 =% >3k T3 (Cartagena Protocol on
Biosafety, CBD 2005 ) #73 3* 2. 3f I# Ja B| ( precautionary principle ) B| & 5 4% %
miZ p A4 % (Gray 2002, Hayashi 2004, European Commission 2001 ) » ¢t
RIZ 3% Vi $REAL FPRER G F R~ 0 R EFBERL &
AR o

™2 Rk i (risk assessment ) ¢ 7 b *& ¥ % % % ( hazard
identification ) ~ ¥ it 44+ (likelihood, probability ) 4 #7 ~ {¢ % (consequence) 4
17~ b 'k 42z (risk estimate) 2 2 FE T 2R FMHLAITEE ~ | R F2Z b %G A
17 (risk analysis) & ¢ 7 2:F T p bl 2 b "G ¥ 722 b *& /1 (Hayes 2004 ) -
WYy S T ﬁfﬁln\%‘r (epidemiological analysis) ~ o5t ~ & REF 2 ¢
#]1E21$% (regulatory judgement) %35% * 3tiA 4 2 b 'R H 2 F 12 i
R FEERB T 2T AL RRRREEG B RS A RS2 E R
BRI I SRS RO ATIRI IR R U (T o A 4T (NRC 2002) -

lbﬁiﬂ(ﬂ%&\rﬁ@«f’"%i"?;"T'L§*”>7~ b'g A 475 AR 2
MR A EERS A - BAFEREHRERR R ED A 2GR
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EREF R (dose-response) g ;E;k f?g ¥ (exposure) F 4% £ 7k w3+ 5 (risk
calculation ) » & # * "*‘ d BB AEE "fi M8 T8 2 b % Bk (risk quotient
= exposure/toxicity ) (EPA 1998) c AV ERZEZLRAMEREZ LR
( quantitative assessment ) o # @ FIE R 4 > AR P 2 B RRICE P4
Feod WRFEI A LEH OB A CFETFEAT LG A2 R TR AP
TRIEE o R GRS Stz 2 i (qualitative assessment ) ©

T E § TP b & w4 7 a1 (likelihood ) % {8 % (consequence )
g @7 ¥ N RJLA e F 2 RIER R bR IF TR H 2 AT
Rpw] it A 2 tkgp @ 3528 FlEE4E (Ervin and Welsh 2003 ) ~ 2 #]i¥ * (Hancock
2003 ) ~ #g i :}F # ( Ammann 1996 ) % -

BAQL L 22 @ARFREL G AT REN L2 PR e A
oAk 1;1‘—1" ’# TV R MR bR L ek B d M2 16 B LS FIREK T
AR R ER (VL -negligible » ™-low - * -moderate ~ % -high) (% = ) >
btk EBRiE- % 0GR YR P I22 % & k45 (Hayes 2004, OGTR/Australia
2005 ) -

(Z) BERET LR
WAL F 2 RER TR R D AR EF s IR SR
LB ZE b b hiER 2 AA L (NRC2002) - $th 4 515 (hazard) 2 4%
RAARMEA D B2t P ol @i A erE 2 2 LR R R Y
o HagfeAz R LBt oA FHEEHT LR GT6 0 RFTEE FREH
4

REFHEATFIBRAES 2P 352 PE2 3 2R A FRARES TR
ZA4 o ERALE R A R BB G R PRI RERE H
AR R ERLE G| ;ﬁ—ﬁ? w31 EF & RI%2 APHIS 38 (permit) # %
i ¥ 23 &~ (notification) 2. % ;% » ¥ 4|14 3 (control release ) & {7 @
Rz 1987 X 2004 & v RF 38z © 42318 11000 =x (2L) > % 2 8 4~ 42:F 80
#8.01992-2004 & > v ki 345 0y 2E 8 4] 2 > (non-regulated status ) 103 %
HP 67% (7 15#8FF) ¢« 73 £481 2377 (APHIS2005) o # 1 ¢k
PROFHEAGBLGER FEFELRE BRI S AR A BNER
( Agbios 2005 ) -
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T EEEEY Y R aE 2 2 FETES
17 4 4 SR auﬁm GERTFEE R TR TS Y

> (weediness ) ~ #% 4 (competitive ability ) ~ & 5 £ (persistence ) # % ]
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it 5 (ecological fitness ) » i#38/H A % Bfv2 M > H- g k2 B4
EJEX N A ;Jf;‘r,]v} ’ rﬁg@,ﬁn B T RER SRR G2 kA 2 E e d

PRy KU R A R 2 E&Fﬂf»x%ﬂ’i ?;;éi%%?ﬁﬁi
2.5 £ % (ple10trop1c effect) > o A FldFp2 sgpls 7 H BT o

(=) 22 SENTFEENL S
S PN T L ﬁg;gfg,fni’:% AR R RIEGORAE T AT i,%ﬁ;f;»

ﬂﬁfi&%?“"* *vﬂﬁ+--L 24 ﬂ”%%ﬁﬁé fk
FACRCEEFAR ZFERE - EAREFFTE ARl SEAJ
EII”/EJ;}%‘&%T‘%:‘L ’ ﬁ /E Pé‘? I8 p "}’ 3PN lhﬂfp,fn J'_Ip."i"‘ f‘;,#f]‘ﬁ-o

o A MK (trait) | FREREFGE SFT AT A REFME 402 FiE
He~Fad e FAEM) EIRT REREY i@q%“"ﬁ?fﬂff;‘ EERA
% (APHIS) #+% 6% b "% :=R ¥ 3 1%247%%{5%“ 2B TR KR
T B LK 4 % 10 7 54 2 E(APHIS 2004 )- % 5 fie & (climate-matching,
environmental compatibility) : kpiEsr @ foa F FRIZ BB E § izt > %
BTz BrEHIHRES 2 R ZRBIEE PN B2 A5
BETARE  AFME I RGES L f 2% ke R RS
2 (taxon) 2 M AT b "GP 2 B KE ¥ 452 {If»#ﬁiﬂ o & /b iﬂ’;’&;
Ry SRR 2 SRR VAP W AT ;’%L (;}:53; 2004 > Groves etal 2001) -

LR Ny 2R %‘—kiﬁp‘lﬁ— FE AV R ?Ef" o B oW F ER* 2
FEX R G LR O SN2 AT ESVIERIME kR DA AR T
EH T UEAFET RGBT T RS '*““FYEE‘J" i F oG EH (false
positive/false negative ) #i > (& % 2004) -

TR Tl AT i:’lﬁ{%k“ #l 2 % (qualitative) 326 o 3375 X 4L
Worktz 3 R3S E d FR2Z AL LT hGARRE BN RER
T E Lt &“iﬂﬂﬁa,?"l“/i\ # (domestication/cultivation) ~ F % £~
# (climate and dlstrlbutlon) s H b R (Weed elsewhere) ~ X £ % &+

(undesirable traits ) ~ Al (plant type) ~ % 78 (reproduction) ~ 47w #4]

N R b R RSB RRR S 2 A NEEZ S 6 2R
4 13

(dispersal mechanisms) ,Ei’#.f AR (per51stence attrlbutes) FAAEKTT
49 BIERE 0 FRET R AP cEHE TE )~ TFE ) A2 (FF o 2852
FEBRYEARTRP LA UEF] B0 A ATFEH RS o R A foi
PHEL RS ERHI L0 357 A 5 H (<0) KBSk
%

: )\"‘J—Av\—’a*‘6(>6) % “ﬁM'L%J)")‘L‘v\WAO6'%% rL 4
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PAORFARS R BT ¥ N2 EE e 3% (release) 2
“ﬁ% - Hancock and Hokanson (2001 ) 323 *F kg4 2 7f ‘/E'J'dH'« R S
PIVAFIZ AR o m L AR a2 B - A AT
ﬁf‘ﬂ}fg*ﬂ? BB 2 R R RO .,Jfé S HESr T

W

(Z) %?%ﬁé’k@“ﬂj ER T
PIRIE D CATFIEAESF LT AGTFF AR L FHF AL R g RSN o
4 1+ (competitiveness ) ~ #F A & (persistence ) ~ » &+ (invasiveness) ~ if
&4 (fitness) HE WAL TL 2. GF * 3F > 7 {445 1 2% 1+ (weediness )
Rid o eIz FEIFRT 485 IETEJ"@Z{ HERmMEFL  ofd+ kR
Mafa3E 4 a3 F T 83§77 ~fitness component( survival, pollen, viability,
competitive ability, seed quality, growth rate, time of flowering, flower production,
visitation rate of pollinators) % (% = ) 7 235 P ¥ Ao 5 L & B £} K
p’% ELFELFE"H PR E TR F #3“11¢f?«FJF$'ZB"  ficy o
PEERREIT U R 2 Bo A BRBE SRR ARy BB R TR
FEEFVLXAGEETB Ei"'#é’ ik o b2 BBPIRE L S ode
J/fﬁ‘ffié‘ﬁ&ﬁ‘?ﬁfﬁ 2 B PR AR ET A R2ZIRB Y RURR S
B p o2 —!:}_'szl—”m«;ﬁh“ﬁ’é“rw‘ﬁ* B2 LGPy ERY
F4p T @ TR FATF o R HTZ R A AR A &
B2 23 %23
2. FF KRR (tiersystem): =973 % 38 0 2 Bl3EAR S ¥ ;1 YR TR
FAPHIS % %.1980+# & i Il ixfp g wfe 2 3 4 & (familiarity ) # {7
Fefidede 2 3G A2 o $° B2 (74 2 A MPPEFREG F2 548 (NRC
2002) - ¥ £ %‘i’ SR 22 £ B EJE S N 32 Rissler and Mellon #1993
E 3 32 } AR T2 50 Gk ke (Kjeeretal 1999 ) gt 7k buz 3 & 20 4
Liw o

3. % % (risk level): % § # XA Ekh 4R FLBMAI - L H 4
( Ammann 1996) #f 3 554 B g v pR AR TR T R

(diapores) 25 e B2 B0 A A}Vﬂl]‘i']é\ R B AT 2 61 F & er::&@

2_ ¢ ¥ 45 #% (dispersal index ) * 23] 4 {84~ 2 323 b *& ¥ % - Hancock (2003 )
RYp 4 (v 2.~ B4 (potential 1nvasweness) A e 6% B s AT
T4 4 fiif b % (fitness impact) A 5 5% & (1-7 &5 F)4emarker
genes ~ 2-7 1A F| & f£22 72 5 Fi%‘s‘é«.f:&w%‘“ SRR R R 34U
i’f@'ﬂlﬁ"] cd-dmd c BRETAZKAT S IATIHE AL 0k
AR %A AP /ﬂ\zi%é?)’#éﬁ#ﬂﬁ—t&’fﬁﬂ:.-“5»11‘;@

I
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( crop-transgene combination ) > A-Z et b "G ie R (£ 7 ) ; Hancock
e dEREFACEREE MR TFFERE LGSR F £ ft
2 2ER o
4. R 2 S REETHE C FRLFEM LY o bR RIRIEHR S R
ga%ﬁ’ﬁ:a&%ﬂ+“@ﬁ Bt % BTz AR & 2 £
BB B FRAM A A, A RSB A2 LG E 0 T LB G
B RBORFEF HAXZ B AP REAEZAFRL L%
W2 SRR T B E A T E 43516 (post-marketing ) 2 b & F I
(risk management ) e
FRBIEAEE 2 DR PR BT LR IRETR /E’f R ERHR
¢ (Council for agricultural Science and Technology, CAST ) ! 44 T Comparative
Environmental Impacts of Biotechnology-derived and Traditional Soybean, Corn,
and Cotton Crops g & 4 ¥74p B = /ﬁ"%’ WL oHIAREHeHAFFHAEL 24
RN A ?"C%’dr#ﬁ‘ PFrrRA AT AT E 2 755 W2 kB R % (Carpenter
et al 2002)° £ E * A2 FHIFE LR LR EF R FT - Crawley &
2T WA TR A gﬂgarm%m(Man%»wwlmﬁ)@m
AR ITH 2 0 BEE A GHEAZ N EREZ BT (Crawley et al
2001) « &= Wi E2 k¥ A5k (farm scale evaluations ) B 453+ 1999
ﬁ@S&,%asﬁwT4%@mqu_iwﬁ,2%nfhm$ MR R
Pl -2 b2 iR eS5r B P27 600 § 585
T Gi AR 2 AR EERLS G ]@‘_ir’r_f—'\\;_ %] (Heard et al 2003,
Defra 2005 ) -

T\ R S e ST

ES @?]_iz#r?ﬁf%e PR IR RE RO 1992 & Calgene 2 78 § iv
(Flavr Savr) 7 AP~E 7 ££3823%7 > 1 2004 # 2 0 B3vd b 2B 4 ¥
(APHIS) ¥ 87 #4322 % (P non-regulated status) ¢ 3 67 B - 7§ ¥

BEPAL Do FE RN FRRA G AN L R Y B EGPB
%5 LT k2 e B8 (APHIS 2005) » ﬁ%aﬁ%?k*ﬁﬁ+éqﬁ
# & ( The Office of the Gene Technology Regulator ) 2z % j F # E

(http://Www.ogtr.gov.au/gmorec/) o Bt 2 FEHT * U - Z RE ﬁ ’ha Pz
PPIFRZRENF o

(- ) SwEg e
Parker and Kareiva (1996)% 4| * & %= it > vt §& 1992-1995 & & %82 3
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Sal=E

>3 %7 Faé;i’:ai% ERoWRZERG i s AT A BB FEE B
FEoREBEORNLILTH SAN YR FFEREAE TERL
v FFRE e 501 A0 Baker z ¥ #E (£- ) B IR SR W
Bofe i o g AT D e RARF R 2 20 v AR fs#ﬂﬂ;}mgfi@
SRS SRS N (- AR Wzﬁlpéh%%.4\% A R
PSR (weediness) 2 @#S% b BAT LB~ (0-5 %) 2 i F K
¥ 4 omipe T4l 84 > Parker and Kareiva (1996):3. 5 i& 5 > 24k Z P v &
PSS ETE IR

(Z) #REZHFE]

A a2 K2 R 1990 £ ¢ B LS o REAEEHITEN R
RFePHLAR FTHEFPICHR? & RFLIRTHZ-RE-LR2R
FATARLG R R ALY i&?{i Fcase by casej 2. &%

24 (£ ®):1996 # Monsanto = 7 z Bt # %] (Cryl Ab) @ % 5 MON
810 z_4p B T4 » 4% Agbios 7] 5 BB b “ﬁi*%—??ﬁ ) (Agbios 2001 ) » iz i» 3%
2P REZITHMBRINGEFT IR ORI INGE- FRZEEFTHEIFT S
Z i (MON 810 £z f 2 T o5 5 4 4w 5 87.1 2 90.6 > 3 5 & 4 [fl ~ &
5711943 2 789983)0 R 65 E B p ¢ e MK R 16 2
BFH T 22 Fhit 02003 # Dow = # 2 Line 59122 i (Cry34/35Abl )
ﬁﬂ“ﬁ%fﬁ‘ﬂ (pat A %)) 258 > HNFE P I 2 ITHBRIINGEE- T 22
F $a i 22004 & Monsanto 2. MON88017 3 4.( Cry3Bbl )n’vff“f 3 #|(CP4 EPSPS)
LI HFL > RTZ TSR IINGE I RS T2 it e AR e f
FEING (REI0F ) F 22T HRAF T F - AT kR~ Tk F
2R ERS P RE SR FHEF RN 2 £ 20 =0 Rl

( http://www.aphis.usda.gov/brs/not_reg.html ) °

vwE (£W):1997 #4 AgrEvo =& (© & » Bayer) Z nﬁ"fi’ﬁ%id] ;TZ
Event T45 #7# d12. 384 (515 F ) 713 #g L= T4 (LETOF )
FRARIR'GLFR2IAD ¢ H£F T ﬁ* dA S ERHEF R (ﬁiﬁiﬁ
4 ;J,r?a-a )~ ek RS (aggressivity index ) ~ B # 4 5% ~ #m}ﬁsﬁ_" BB F

I FET (FPRRE R F R AEE ) AT 2 HE f#ﬁ?lw R
( PERERR) F oY WORPREF 2 AN E SRR 2
% o H N 32 o oR ok oosm £ OB & {22 oY M
(http://www.aphis.usda.gov/brs/not_reg.html ) °

t#h 7=(;£ )12002 & Monsanto 2 @ 7 Bt & FI(Cryl Ab)fff 7= INGARD
event 531 = & A FIH e 417%2 % (Office of the Gene Technology Regulator,
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OGTR) ¥ 37 #4335 (commercial release) 2. i ¥ #3+ 121 T (DIR 056/2004
- Apphcatlon for licence for dealings involving an intentional release into the
environment  Risk  Assessment and  Risk = Management Plan -
http://www.ogtr.gov.au/gmorec/irhtm#table ) }eE 0> 5 6 F & 71T H ~ 2
WP LW T I 24 A RE A C3IRE Y TR 2 B
(volunteers ) 2_% # ~ 4. INGARD Tﬁ: oz 3% 4 -~ 5INGARD Tﬁ: PR 1
Mg o IR L 2 B TR (AFAgF BT ~ i FAA 2 Fd ) AR
&g ¥ — > = 234 4 (Northern Territory ) 2. v [ ip|:#4r £ T Evaluation of
the Potential Weediness of Transgenic Cotton in Northern Australia y ( Eastick
2002) °

RE BB B

FRMIAATIE AR PR AZFAF2 4 AR A2 ERARHLREZ 2R
B %4 & Fx (The National Academy of Sciences ) i 3% #& 7L FliE 423 51 11 37k
"% ( The transgenic process presents no new categories of risk ) » @ & 5L f& 2 #
T AT A A 2 Rk (trait) RIBT ERF 2 b %% (NRC 2002) - d 3¢
ERRZX2EHRAPHEATREAL FEGC FERFASPHBATE
AP TR “ﬁﬂlfé 2 IR AFRFAE R AN BN AR s i
o2 % 2 HREF %ﬁ’k TR kAR BN 2 TR 2k,
(Protocol on Blosafety) 54 4 # (living modified organism ) 2. 41 #* %

b*G3EE ET P REL R 'Iﬁ_*ﬁ,# (CBD2005)° »#seztia G » ey ﬁ

R ‘l‘f | R kL3 & o

BPEAAZHEATHFIOZ U ERRRL G TR E2 TR EFEERGIET
7 ﬂ?ﬁﬁztkﬂ WWREA TS Bt 3 20 HE P L3 F ~ - ENEH
2AGAIOET  h%iFH F B LB RIS (casebycase) ViR (T o A B H

Z_ 5Btz Ll‘“fE—F??%&”TPﬁJB’fE o LAREZ G E A RE Z

(tier) RIFEM & o o PLE 2 k2 S Pplid2 REMR TR R4 3R F*’L'p
AL o ¥HEEL R R B 2 1‘547" TR A SRR L B MR SRS 0 R
B RAGHREBES > FEFELEFT -

>3k A i¥ 4 (genetic modified crops, GMCs) 2004 # £ 32 & # © £ 8.1
+FF 0 FRIE4T75FF 205 (James2005) - # R E £ 4544 € (CAST)

B ¥ 472 (Carpenter er al 2002) %7 » A< 2 ~ 258 ~ 2 H

AR FENETA AR MR AR RT 2 G FRGREE HE
’5/‘1’;:‘ S4E A 2AERREI0E 2T BT o or AEAETHF57 2
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17 18 %2 % 41+ (weed characteristics ) ( Baker 1956, 1974 )
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1. Germination requirements fulfilled in many environments
PERERTVET

2. Discontinuous germination (internally controlled) and great longevity
of seed
rER e N S I 5 S

3. Rapid growth through vegetative phase to flowering
Poig 4 £ 3 BY

4. Continuous seed production for as long as growing conditions permit
TRy e

5. Self-compatible, but not completely autogamous or apomictic
PR

6. When cross-pollinated, unspecialized visitors or wind utilized
R Tt

7. Very high seed output in favorable environmental circumstances
FERBETIEA ST 2 A

8. Produces some seed in wide range of environmental conditions;
tolerant and plastic
Pl wPA RRET AL A A

9. Has adaptations for short- and long-distance dispersal
BFEE & FERTTE

10. If a perennial, has vigorous vegetative reproduction or regeneration
from fragments
BEY A FANE 2

11. If a perennial, has brittleness, so not easily drawn from ground
E g7 % #‘i“,ért

12. Has ability to compete interspecifically by special means (rosette,
choking growth, allelochemics)

5B A
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< 1,%‘ ¥ FH M I ¥ (weediness) kb &3 e
7P

Calgene (1994) seed germination (from various depths), Calgene = & 4
dormancy (baseline, heat-induced, cold-induced), ¥ 7 % 3432 2 |
seed bank decay (2 years), seedling vigor, stand &7 P
establishment, pest susceptibililty, winter
survival, pollen movement, hybridization with
wild relatives

Purrington (1995) seed viability, seed dormancy, seed production, = }f?v - alD -
seed dispersal, growth rate, growth period, clonal % 32 % kb *& ip]3#
reproduction, lifetime survivorship, ATER* 2 35 P
competitiveness, geographic range, pollen flow,
pollen performance, fitness of hybrids with other
cultivars, fitness of hybrids with wild species

Eastick (2002) seed germination, dispersal, survivorship(plant TR ESR2Z
numbers), fecundity (seed production, seedlings 2% kb *& i
recruitment), invasiveness (population growth
rate)

Hayes (2003) density dependant threshold, fitness and FIBEFE b e AP
competitive ability, intrinsic rate of increase, B PR TE B
pollen dispersal, pollen viability, seed dispersal,
seed dormancy and replacement, hybridization
and introgression, gene flow, horizontal gene
flow, spread, establishment

Heard (2003) seed banks, seed rains, weed densities, weed < HAe FIEG

biomass Z_38 p
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FZ BRI EAL PR GARR 2 H]4 0 b % F % (high, moderate, low,
negligible) & & *% ¥ it 1+ (likelihood) % 78 % (consquences) 2 % &
7-%_o (OGTR/Australia 2005 )

Consequences _ ) ) ]
Marginal Minor Intermediate Major
Likelihood
Highly likely Low Moderate High High
Likely Negligible Low High High
Unlikely Negligible Low Moderate High
Highly unlikely Negligible Negligible Low Moderate

Zow s WEFFHEA R R R RS (tertest) 2 £8P F

o 3% M (weediness ) iz - RMER T
@
(Rlssler 1993) (Kjeer et al 1999)
Tier | Az i (2 RFHRET LRI er T LMy 2 L MB L
FE o R RET M OE ORI o
Tier2 A TR T2 3 B4R (BFHE A LRy e- HEn (R

(population replacement):&Z @ £ 4 F X3t 1 74 ~ T i)
RCER IR RN il I Il - B R N
P EEFER)

Tier 3 AT T2 e (RFEATRETH 2 BUPR T RPN (2
W ATRGAT TR A T RREE e

ﬁﬁé%wiga)

Tier 4 -

n i
Tier 5 - TR E B E TR
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Weed risk of transgenic plants: research and assessment

Mou-Yen Chiang* and Chiou-Ing Yuan

Taiwan Agricultural Chemicals and Toxic Substances Research Institute

Abstract

Weediness is the major environmental concern of transgenic plant. It is
covered along with other major hazards such as gene flow, non-target and evolution
of resistance for most environmental risk assessment of genetic modified plants.
Currently, all weed risk assessment of genetic modified plants are qualitative in
nature, and based on comparative evaluation of modified plant with the appropriate
un-modified counterpart. Major parameters for weediness evaluation are seed
germination, seedling vigor, vegetative growth, seed production, proprogule
dispersal, dormancy, seed bank, stress tolerance (biotic/non-biotic), survival rate
and net replacement rate. Subset of these parameters is used to characterize
invasiveness, persistence, competitiveness or ecological fitness of transgenic plant.
Ideally, assessment needs to deal with likelihood and consequence of risk, and risk
level determined by interaction of these two components is subsequently used for
management and regulatory decision. Based on literature review, we present
expert-proposed approaches for differential treatment of risk assessment covering
tier systems and category systems on risk level. Case studies on weed risk
assessment presented cover transgenic produced maize, canola and cotton. In
Taiwan, considerable resources are allocated for development of transgenic plants
and related upstream research. However, framework and procedures of
environment assessment are still at the enfant stage of development. This would
slow down the eventual commercialization of transgenic plant. We introduce
current situation on environment safety of transgenic plants in Taiwan with
emphasis on weed, and propose future direction and approaches suitable for local

condition.
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