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i[* DNA EtqFl#trffifrJffi" 1e53 +' +# (James

Watson) q4lE.fi, (Francis Crick) +EilTDNAXX$H

ffitr\ft+ffiN.4 AfiE'f+ffiE' Ell A (Adenine )' r
(Thymine) 'C (Cytosine) 'G (Guanine) 'B

*q

tr



XEa. G. Ch-T " fi{ll#n)r'l}-t#Bjt+Nwwr+ d,'

( €fmffi+H =ffEo[fifiEdiEi+ffi8#trH* ) " 4r*fu

mfrl++ffinElt^a(' Ftxsft-f++EgEtgEfi4 "

rf T Ffi E# tr A-t+ W tfr + *.Affi FI H! H tr rtr
(genome) ,EllL (Matt Ridlev) B,ff H-tlFByt
*ffJ tLffi : fi X+t1lltgzj<ffi HlE tr2tr ffi n -*t*tr. @ *l
+ ,flFA, Efr{I]ffitEtsAflH.J , )I+HI[+E,H.JIAE.

+-;ltH, €-H H - N *€lt;ffiiff ffi rI ( zj<ffi JtE +

ffi Hltfts, €ffift$*fl l,frtth#.w( +48z', E+*e
{tLEAT#+f#tr ) . B,&ttS A$fri+*ffiBt+
fremfi ' ffiEfE++J1H3f+E , ffi'ts3t+E-R

a' DNA4 DII&TA;r*2frflE+H!+t{tE7\, tFflfr+Affi
frffifrl1 &trF 5 e.e€'X W Ib+Vr frU, "

El ,,\+xtEtrHTEfrMH!)1fftr,'rY&t+#*
frffi>wffin*18Hft++Etr,ffi#t?. mEklFrIJ , E
iFEU*tr E!{f H 5 lsAAFE " J*+JDIAtrHMT€ffi 4
)r, 4Tftre73 +#FT)l+ff UEtrrlH HXflFi*'
#+ rsso+ t\,FXDrffi RHETtrDNAHtHft ,IS^AE . iI
qHftffiffiH+rJ&^, 1fr.^X62@'le:ifr€+, \$-+Wt+
Ht DNA tr&' ff E)l+B,t-b )fti€ +rJ ffiffitrfriJ fr * + WJffi

ffi frEAM.+ . ]Xf+ETHDNA H!fl e ( recombinant DNA

technology), iLfrIh+f#tr4#trEt,R (genetic

modification, ffiflli cM), tEHlfl,I)trf+&7tt#tr



w
B

EI

**

ffi

4

IE (genetic engineering) o

AAzbIU&Efl! ffi H{A*' 4itEEDft HWRIF+'J,

AH. \ TT hWH f + i* EtH B! IF+'JH T+ AEfrIJEE ?

fi T WfiE mH!H'f+ri*' tu{11&ttLD}rJ<ffiff h ff\

T . 
^ffiE 

eftffi#frlF+rK selfpollinated crop)' EIL€

-.t ffi ffi ziE l+ Fxln*sytfrffi " E D)l.-I.+.&^' )14

-ffiilffiH!fi8ffi+Hlfftffi (pollens), 4frxB-+Fo

f+H!flEffiZff* (stigma) ' rE:jFffiffiW 'FfifrU,#
h

3[ U+tmmf+xr . Bl}-b+mHtffi- KE$!.f{+iftffild

S ^ 
g$ 'ffiiftH**1ffifrtr"ffi'aJH+#fr*lB " lxExtr

,* TwPlfEt+lJffiJ, MRt85 EH'!ffif+ ' EttY10s6 ffif+H!

IX**fg? MR133 $ilf+H&&)- " l}tffrKfrrH€' ElttrE

tsf+€fr HlHf+f E' ffi EfEKBtrilHXi@7,Eft " H

f+#AfE "JHEj:,ttsf,f Filft|JETffi++gff ' H4W+
ffrfrZtr' ZHH-ffi+ffi#ffiffiffi' iE5^'f+E!ifr '

\
atACAX*+*)7 ' 0rft*ffiW,L'E+8ffiF!ffif+ ' E
FTfTH frilf+iEffi,ElHtrE i hA Ha^HPS E frilEilliE

€trH+lE-f *[ ffi f+HluE +, -,E-bZ<.RH! )ftI+W

ffi. , rtatT:wwffia.aEl:ff, 4fiil)fi'El62lt+-ffi*W '
tE eEzi+^ts1.ffi ffi f+ 

^, 
#rRtsf HF5'ftffi H! ffi

f+, H +H'ftffi HE! Hrfl,riT]PfIJHf++X+E+'

RIW)HWJN&,*H H XH! W*WFW' H +fjl#
XMfq@ffWWHB@i* (senome sequence) iiE+
xiE tri*1TE'fn, X Hfr2ff.ffiffii&))(rcry2ffiffiM+ffiW



EHEIDNA frW , W&8fl-ffiff+,Jfu12frW&.+ , D)

09. Hff+rJtu1'tol' #*fE * rcmHffitXFn frFhf1 f\W,,a,
rE tg EJR ft ,, ffi IF fvJH t+trI i4fEtE FEE{*iElUft ffi " A
ETtrDNA H! jifH +' t*#*Ffi r-rttH tr! rElE FEtr|j,lft H
W.frtn$( restriction endonuclease enzymes ) E#{+
(carriers4vectors) " Wfr.H+rJffi/lfu1+Et1ilJ, f7frFn
€'ffi Ffi 

,f-tlfif ,ff ffi ( metabolism ) tu1 #11 . pRffiU,l+ H& 
^TNW(*_*E iffi trHETilN, HE@EDNAPIKT#I')F

-f+i+HBE{*x#B-t+ ,wwEtJffil*l* " -ffftLHHH! i

#{fiED-{*.}*fIffi (Agrobacterium) N+ . rE[BfF _ X:
,mH fr! H rHff ffi , ?fi ,z gU H XP!n[ HE€'ffi E,t+HEtr! _&
DNA, tEffiz.EflH#{tht*fltH4,F, #-E-&*ftirf+',
ffiffifr ATFT,JH!,HEE' N+ffi E ffi iE ITWIfrffiEIJTFw +'
MZYt Fx- tHE'ft.R'lt*t H!ffi ffi f+ .

wT ufrffixffiffi&wfi , tr++xfrHqE rHEqffi
(gene gun) , )WWH DNA HEIFlMru+#, ,){HrH

HW N 
^ff 

W Vl A$ffip^frffi *Affi , f RE iE jirtr A*,rt
(tissue culture) JB#HftHP!ffiEtrlHtr " U7yffijt
fi1, HW :r{E+ XAEHEEfiilH{+6Ef!,fir;#+itutT
H (Bacillusthuringiensis , ffitfiBt) /$EE-f ,+Er){
Htrt0*i4fTffiHtrHtr,ff ' FtrE*.&ffiHTEHF.HE
H*ry?rFtHtZ ( dicotyledon ), HTzJ<ffiET+f trf-

ffify'1 (monocotyledon)' trtb&8tr++&pljjf5+H
rfi+4ffi7ltt{ffi.

&
EI

l-
fs
w
ffi

ŵ



I. EffiE,IgEEft! DNA

D(XXD(

2a.6ln*.&flffiH! r' \
ffixi

@00

@00

zb-r.w+ffi4

&f 
#tr+*

\
zb-2. fr E tr ffi h). f+E##kffi

3. +:ww& -#A

ru-&"
I

E
I

4.Ftt)1*W#B
ffilFwffifrE

6.,*ffiFl#E
{Flrt

&\t
&*Etr'T

s.ffifrqft#.

@2, T9frfF.Etr,*5Etr



H  A++Etr,ff W FXT)Jffi HZE, trXt'PlF ETIffiT
ffififfiTq ",&*tr-fiA+H{H , {f HEtr:tfEEftTtrlJHTH
E, ?EEJFE+t/tt HtrHt& lL, fr H+rJtt+,tS*ffiXE
i*dfitl.Hldqr4 " RxtAfr+E'ViWHWfFry2JPlEE' *{E
&HtrE fr HHTI . 4+ffi FXWH:trAft HI * ilE ? 1fr,

,fililNErtrDNAHtfr h,l4tE,fE, -&h++H E tFW*l fr!
EtrM, AFtrNtrXJ#H!,fH'IMPE(€+&IH+ . E*i[+
lE-++H!*9085 EBrffifi#REfr ,,fiqH/\trA
HW#8A.WNT&EHP+fl.

fi++W+WW Dlfi+,1,-{n^HH!f++*ffi.+*ft+. a
Htifr ' D)ffi **+ " ffiftH1-+ress+Hxffitr U"^S*
r,JWTI]E.]R) +iH , EA+IEII]T'flffiB.EF+EJ , 

-E_9 '
t{x zJ vtr P!,,\{H 7&7, tr, +E'lt E-f tr- E ffi jj+s z7"r g' ;19

*E lfrEAnEffiIfr " qE.' #I&HE EIEtr+, +W,K+
(bullet train) P!FfE , -fifttEft1jj=tr.A\E .

+i.f[P!E&#0z ?

\^,\t=\%
ffifrHffiWFW,(.ffi#BW&ABHffif+6

Vt.\fr t%
H tr E[,R &AF Hffi E,tT €EE E *f,.r.i*A M M 6J

g 3 : ltfiHf+ri^ -58 tr Et E +t^ rb&



w
E

BI +ryrrW HtffftrfEr4

*+

ffi

s H-tfil,#x*e.tlin: +ttreeq+)al$f!
k

$,ear++i+M ' ffi,ftE 8*8tr rFwffiH+nw-*

f *. (Biotechnolosy) " HWJWfrB+effi ' EZ<lElPll+
u

c" ra , ,E: Htr'rJNw- HtrJrz+D)&.+wrEs "
LJ&tffi, EAr .Hww*4uft/ll+frE%wfrE nffiH

*'ffii&" 'Y)lJWtr. 
" E'ftEtftEtr\ffi'#\H+n*ERE ' ffi[m ' i€YLH6

#I+frHWJW' NAffi'rrfTruffiXftFEE!ffitlfrtr
l(HtaifiiI# "

^ 
1e70+,ft#1fi)4*E*!ra,'ft Hww*, fljffi HHffi

[frfllFl& , )l4Twtrnffifil#trr]H '*tu' DfH ' E
2H' *tr&4frBEBtEEffiU ' tsf'f H,,\+rEitEtrffie

* HfrfrVT i)trrJ E ffi+rJkl *ff T+xEM' ts4ffi XnH! &
+rJffitr., lEffi N rrllrHft j:,{X' E'ffi tH! f+ &A\+Z

19704'f-t + ffi ' 62goNeH! H+IJWls( recombinant

DNA technology)HIIT Zffi ' tsf+ffiffiHlt+W ' fr?W

>W r| *# LHfrXAkl+rJffi E;W&A' "Eh@**t5 + X



tee4 +' $EIH!-X.+-frJ*.^a\AmiriHEI a:

I ff ::l-r*::T 7Y: :^ T* 111 e

r*1#2ntil., fr 8/ffiffit*K*E $iltr6F8ltF+t, ffiA
FT*{++ ryXrlEJLH!#& "

I e83 +, rt++XW L*ffi Hfr.Kffi fi<*tu15:WFXT)l

tHnzl.5H, H!ffi F6' {Ezj'.H, Et t r<tr H q {*fFS T B)Ezl'
.ffi , H! mffi . jlf+ H# trzJ'H,E llffi 6it tR & trI\ffJffr:ttT,
ffi frV#*#.trft{* 

^ 
trfl H iIf l+H tr ffJt}r frZ "

te86+ ' Ft+x)t+H,k{x.>u*l#tr , E l^ffiHrfr
E@t*.frtrt#r&lf+,,ffi HplEi€#ffi#EdTilf#kl#
EItr' W+H*P.fr*EEH!H)EX .

teez+, +Etrffi -Xl+#EtrffiHffirru.fh .

(delayed ripening tomato), tsf+rI Flaw-Saw Nffitir

Jh{ewE6-.f+}L E e ffifil6s8tr, E}EE t,\tsff&rfi
#JffiW, ElftTEfi6e*A#Affi " +Xt ,*EEq#
ffi*T#{TNE+B?8tr, EKlEMffi,f*,i,H H*+EJ
EHE#rfiEEI (inverted tomato gene) o

$tee2 +Azaat +, i*8 EW #^{F+rJtut'4t
ffiEB!trA, rEEiffirgllrr . {i+1EffiEF1EtFfrftrru4%
ffi7Fffiry5MffifiJ'* (Intemational Service for theAc-
quisition of Agri-Biotech Applications , ffiflIISA.1EA)
2oo1+k!+E++#x : *I&B*E rs+BAilR &tE*:W
XE,{FVt. iIji-LEIAE,+tr*EI . Ff&E - }n€t , tr
tr - ffi1F - iEtfUrE - #trS . ffiIilf[u - q&8. ry



"&.
' U qtrfi , wrt* - Errtr. i*trffii*tr .

,G- d* tEElHHtrIFWfrNtri.. SH#. ffifE.,,H EEU':

Et iH*' qe$E''ffiHfEH[\ " Be*EEtFtrtttl X'ffi

fF , EH rss6+fr\t7ofr^ffi ' 'RErgKA19eT+r+

100Ea\rR , D)kr998q-fu12+780fi^ffi " EtlT t999

* +, E.J,)q4%HlrBKBx+f#'fG,H.ffifF+EEE,j-fffiHlH
ffi il6 , Elr 3 +eeo fr^fr. tsfEf^f,lFEtr#'rF,uE
s p, ffij14tr,H.666!r.s,fE " w#wlF+tJ+2oor+ffi

t
3fr -xmrus000ra\4ts+EE HlE -€trfeffi ' ast++E

f * &ff+'zfr1il.Hfx (s +260n^fr) ' EffiiiTffit4
a,*GFfiEtJtHt,H.fr "

.k a.zoor+q, iltrg+a^ful E' 2so7og1ffil[,' rro/o

. 
-' - 'HtiH# , 7%fr1-'ffi#EH+68tr$ilf+ry'rc " .,996+E

, 2001 +Etffiffiry+Fl' W*WrcVJffi,H.f+{Hffi fFHfR'g

KT zsl* Ur' ffi *+/llH it " wHWFWfr?WlfikR,

ftZW*. ' ,Efrdf+ffit+W*1PW ' Hjf'fr?Wffi,E&E

*!F* " f.F(frlWD} JEffi ffif+*Ef,AEE'fFfiH'EIfr!'fF

WHW\T' T,fE EJDIiffi,fEHFFTA' MEtrHEfi f++

{t, lAffi Faf:ffffi*{HlfuIq " fr+f.eirMH)fi,-,)

7' ft rlus^# trffi+ k\ HW *ffi'W E x*'|4)t+HETf t+E

ft#H!'fxffi.
),{f+ilHEfFXi.H,' Ar*E* * P!++Etr',F +UffitHB

E+tr rc8%) ' H&EPqltRE Q2%) ' &E E

tru€t (6%) E+tr G%) o

D){FW*ifr,' ar.*++*tr lFwtr1 tr'ffitfilE{F+', t



-82\E63yo , HXEEH#
(13%) Em* (5%) o

W HwffW ffi..E* EliE€ffi ffi EMf hHiltJffi ,EI 
" E

E trf'l+HEH! WEATF+Zs, r! S,HEffi ffJ77%, ^HXE
ElE tilH#{t6EHt++# tr.Itst:vtfrnst=H# E et mlt,

Af+ffi H tr IF+rr, r\ fr +WF€.Htrf+{HHfFH! 8% .

UfrrvrlltlH*iH, ' elt++Etrf+ffiHlfHe,H..fH , T
I ees+fr l0077t7trnfi E . ft mffi E&Exjts*r#i Jilf+
E!{H,L'fEHz'tr ' ffi#trff#IT rsqo +wflEuLs+
20OE *)L, 1997+E-tE^E8lLs+l00Et7E, 1998

H!'ffi )t, teee +w Htrf++Tffi ,H.SH Efr + zt lza3o Iz
+7E " fr+H& HHTEffifES,l+EEf!++8trffi filf+K
T*X&+ fiVfr*fifr TN+EII, TSAAA H!,H.#H*;R
. E*eff (Clive James) miflU , ++Etrf+FH!,H.fi.H

EJHE+ 200s +#+E 80 lz, x4fr?T 2010 +€ujE 2s0

ll*r..ffJ.4ifr#id "

A"EXtrIE, El HT.R€.*8trAtrAfr. TA L+HE "

BflfF.lXfr\ffiffi= ffi$fi ( Third National Agricultural

Poricy) +dEiE : E*trrE)l+fF&ffife W&*ffiffin
.::'(F , Ufr4i)JaffitrXH!&rrr1e gjr?fr+fr|)r 

" ft
fr,ffJ H ffi ffi x,,1, ffiW,e E"+rJ rflfr@, E Aq# ffi.W.fr
(plant cell tissue culture technique) ,I&HtrIE*J*
E'EE Aiffi#h1ffi#:fitF% F"f+, )?XEH ffJdtryrJrEffi ,

,fJfrtso ,*trfrffi?t@



v''8
H

f uEf EfinMf:n ffiffi Xe' 
^Aiff 

N tr E ftl.LhffiW*ffiH

#€ffi.
q*.<frfrW&frJ&^ffifrr{f i*Htrfi#lEltr

n;rt+ ts trX ffifr.tllt1frT:,' +FH!ffi f;xi4Eifits'
trfBi' l$Et' ffi*5zj<*' E'[tXi-H,' q*E&*14.+'J

ffi*ffinffitri@w +w,fr\ww' ffix#rbr tr trE

S EE+iEEEIF XTW#iWAWE!ffiFW'RTITftEHj' ' +i
f

3fi 
'memro tr mA ffi Etffi ffi fr Fr H!,H'xf, ffiRtrt*.x' x:ft

S & (Per Pinstrup-Anderson) tr!-Eftif; : "E*HW
A

** {ffi^rj frlfrtnffitu&{& ' ffiTHf{FrESfiFtr.Ef+tfff+

ft r;;ft iffi fr :!#ffirfr;l=gff [x
tsf+Fl&_.t+fllT EEHfrTt<afaE " "

(Condemning biotechnology for its potential risks

without considering the alternative risks of prolonging the

human misery caused by hunger,matnutrition, and child

health, is as unwise and unethical as blindly pursuing this

technology without the necessary biosafety' )

*s

#



^, 
ft{*fVJAHffi , f*,1.4F, " i+&frtrl8}f1lfr.R g

ffi :II*f ," ff i "-*i :31Y"i' i : ^ "3x

f€HWTFWJffiXHE)E

+i{llHHrtrFlJiIf+Hit : E Hfrer.fiHtxRA, {rR6E
Wffi|+vn EJ tlEE, eEFi +*{LL, ffi oJr){gH+&
EAH!+ifr " rnffiwfril,, Htr H fsfiiFgFlj/lNf,!ffi

trrlfifR ,H*ffiY+frry. EHfr , W#l&ftW(foodsfrom
genetically modified organisms 4 GMO ) fllff*p.-+A
/\+ixffiiaFE . amTHEitrryEGMo ffixl?(+zBt,  
+iq E',2. giE ilHWJW4r*.ffi Hft rt[4,F .  +N 4Et
#frthg|i*ffi lF EfrW EdtrI€iH, l/*,fEzj'4p5t
frthzflw*E, flFL, i+*f.W+trXErHffHifRA
TE.l{ffi ,Hsfr\W)Wntrflffi.

uE-J6il.' uiifl . {Fi/,flfEHty+tplEE+tr X, H
6Eit/\E+i6afrsFqEplr6tH+,,f-EL,sEE+$tr h
fr4J*drEs,.WHE, EiAtEttr.E#r6EliEA?+?SE!

*Eld, -H*EU tr Ln Effi #€+ f! 4+*4ifr #ffifE{^ffi lJ

W^, ULHW$,|FJ&PE( fi' thwlF+Hrt E *h*W W



A&t^U 
ilFJ, ititfti*ffiEaaEnfe' &wFfrffiH!,HF "

fr; EHt, ffi+sPlHEE#mie' tr)llr+fibrHrlfiEini

tr,ft+rKst' E/\StElffiHl$^ftexffi+ffi*'fh' E*ffi

. iFftexrteKffiffif*' 4.xrfrHruxffirEFiE'
EF.\Er Ziffi'RBJgK' H'E*B IH&A?f',EH!fr

*6 ffl, frH/r4rtue.xvtiHffi[Effil.TffiFt8BtEr'ffi
ffi etr+1ee8+Fr,ffp!ff+,tErEg+Egfl++E=H : stJT

s r,'..nz050F, E+,H, ErI4ftttr-E.fz . lElrgt<BH
x

jftmnm+ Ex ' Eaffi,H.,tErEt]L*)l+^[ 1ee0 +'H!

f * 77oh ,ffi1+l\2oso+fu\86o/o, xxE!+fErE'+s
,.q ?tr+Higtu7+600 fr L, H+rrtl+t fi EllLtsEH' €

fg*r* H 4+ s(yJn/\H4.' /\Einff'g Ktu*-*Yfirflt)
. ^t - " frfrtrrxffiA'f*TM*BtrwfiFl;'" ;.frwwJnLfrfr

+ElfiiffiittrlHffi ' E#trffi#sffi ' *)tvts-Ftffi7zttr')ffi

mE#)E'fh "

tr*=*AW' EIJ/<ffii' zJ'Efn$'H#E,,\+EE

*EtAfR " H TAltz!-+Hl/\Er D,ttrHr<'ff x ffi 6EH! t
EXJH, +klfl-fi- WD)*ffii'ff )liiiaElRH', frlfr HVJrt+

frxJ*xffi€HP?trffitlffit(4 "

aISH!#re+' ffi):f 100/oEHXf+fHm*' 9Btffi

ftt\ffifi#'eEE + trX' El Bf D,{fEr<xrEA&Hl/\

W4\tolzL " EtrElit{' &rluffi^Htfi2ffiE+,,\fE6'
H XFEI H rs66 +tu1 2ll4o00 7?.trfi ' E^I+Aleee +Ht

s{230008rfi ,wK4' r}toh " aF_.friff ' rE}}fl

/\El /L+rgtrrT-'{g' HT&A'Er<BftifteT/\nrBI(



# , 1Eifl{r(TEETminU*HrflH!&AfrfIL . T{Ei[ @
#;#H;TfiHgf,#il;fliflIfi;flfr *H fi
RIE ,rEt/+lTu*fff+xjH{(Hli^'Erffi* , E^ e}tE E:

)K1Er,H,E k160%TW4.2Wo , rF:

H)KBlrgFM/:rl:ag**f+HtBH " i+i+**+ K:
m - ffifr - ffi,fi - ,ilH. mfEEEttt.Rfilff ,&fE{fE!4, x,
Hffi^ jtxH!1s08160X , re{Ef[eoE100x , ]E E;

JT:
xn+fEH!ffir, .ftrH{iHfF*li<F, &it*rgrrT_E'-:
={9.

^XH!rll+, 
+i{nE6EEWffJfrUr, ffi4fEHffii e.i

,<H!FEl , HEETffiEE'I +H!&AI{Mffi' -TA

^xH!,f+*Ery 
"

fEffi tr Ffrrjffiiffi fr Ff (RRI) H!.ffi )t, E1JT 

^ftzo2o+' +ltP *B,Z,m*)J *-F, WJlzlLzoooErf; H! H
)K, f EJ),{M,f$^XErlrgtrl/\ Erf+RAH&ffi * " tEffiE
i,H, ' *xtf +,*P,L,ffitr+#ffi1.7%ffJffiK*. H
+ &ffiffitF h#^fr,+, +HiEiffi 6fr P!,SFEH,EE
{*, trJtL+r.fi+H€iEiffi)*mPlzj<E,,y,mKYlyrtE H
rn&ffi E^ffiE rt, ffif+flil2ozs+Ple.eriE, zl trJ.D.{it

EI)K$R{**+{FfH! El t6 . {H#XXffi +ffiIFffixfti*X
a(rBPHtffizE ,i+*wtrffij&x , Rtr#*ffit*#f x
,-t#{FHfR , #f ffiimffitrftnfTffi4HzJ' , zK_tJftiR

vEmTffiff"/t, itrz]<{*MTtrlfTffi , bW*tr'WTXFE



w,B

tr

EtJIaNtr, HWJWT+ZrffiiH*' ,,\+tg)l+trftm H ry4

EO

E €fr ElHffi t*ffi *EW*ffi {f E!,gF6f4E-j' ilH

trVJ*Wf:&ffiEr)TjEi€# (molecular genetics ) B!

frTNE f,<W, J,}fr,fi]ARB + Ef[ T - #.W)V " E+'JW

I*WX+ HWlffi 
^ffift 

rJtt.R't4HEEtBtr' WW xffilflffi
H frEEru , Ha&]&wgt:tEtrP{.RElfEf+fil,fr' tin*'' fiil

4 )E - tillrtl'tk ' ,fc.EEEHHT<tEtqffiffiHtlHfiE'
s

d, *tr+ffiffit+H!ffif;frT2err,+:afi:#$*4

S *, ffi*g*' t++**+EEH--f+++Htrffi1HPzl<ffi fiil

co w4, tsfiFcMd(ffi }t'H#[^ffi H!+!rP E'E,ff.,3S% " &

-ft *=g1cuffi fsn!)tftr+' ft*+xtfi*'a+Hla PB
--"8 # & 

^tYffi 
' rB tE 

^ 
fE H! )va ff H

(photosynthesis ) " tH+rJ+*Wffi )E6'fFH ffi +'48'fL

*ffidr, )WffiWft fi c3ffiWJ Euffi+rJffifl#.4 " xgF

tifrE:ffi&tP%'hr7.kffi 'tE - zJ'E'ffi='6E'
,F* - ttrs#JE +c3ffitr J' if,EE6rltjET','ffi 8!

c4fuffW " caffiw*\wHE : 4.8-Lxt^rlP!ffi*&
uffiW fi H " -ffft l'c: tH W+s.r#Witr'tt/\H E! zl<

ft*H1-fr++rJffi (dry matter) " F-7_' UffiW

frX*\tftffi%E!*H' E+frrfEE)E'',yft ' H#frW)1

dfr/tH!ffiH'+Ar 'fr* '6pf{rs 'E:Hiri#.ffifr

#fiiE+' 7yftttJffiN#H' Jl3F=tr'Hf!7ya.' ffi

6p 1co,) H!ry4ktsfrjm ' !L c3ffiWHEX+ ' EIJIL

*t



frWrt<4V,,At2S karbohydrate ) P!#FIHEfi tE EdEt .

tsf *Fffi f+ *a c+6'tr2 -f+ H! i*fT yE e lF ffi " t4 +XE
+tr . ffitrEHftjl#?TklElE.J)fr& , -EiE*i*tcu
EHpfEf+ ' lLHflffii^,\4f;,+ry[ryH! =F,ltw., fttH
J 3oo/o . jIf+++Htr^EirF{EFEH ' frilE-mf+ . m{

*',fE axEfEf+ilHrf , fr?Ibuffifttrt+_fitrffi
FTEfiHIiMEIFH "

&,WJffiAEH' tr!ffi H EAEI, Ed6^Ef&FI+} E}*
HHXE!ffi f+ln*tzjrffi S' trntH*I+fi!€EFrt;t

B!&,R, H E:tLH.k)\EILffiZtr t),t+ €' pF H!&i# f I jE jX 

-IgHilLR,F'ffiEfl#lfrtrAE#Tffi9tr,Jffifu o .1



+THWTFV.7I5AffiEA

w

ffi

,q' ffiEEtrE{RTF+,J-ft:+.8. PEItEE.,ECAf[+tr
&

f * frthztr' Affiae'Entl"lffiEfixfiPfttiHffi nlr
go tiz;cit, aHaE(i,tl, 

^^xtw#'trAfiil 
(GMfood)

ie,ffi,;E'rlfiM/,* " Et]/'l{ +.Pfr\Afil ' Bqf(ir'nEH
-Wr&- -

( Salmonella) J-X&E|JEH!:ffi ffi (dioxin) i6+ " i[+X H

tr EtrXn "BfU7"(prion) E IHHtEfrg[)R,fim+tr '

E+Ht Eiii{{,,\, L"[H'[E, E EE, L.4tP4.+'ffi r&',|ffi "

W, Eft iAIA fiilIdU+tE,E*I+EtrPT.R HlF fil 5 i FFE

trHlPffir)fi , +f-ELEXEtr[tar€i+rEi.HEE " FfLf tr
X*1 RHWffii+l\+' EA Ki#fr 5 +S&iEE)t ftW #
BlFla,ffixtrl*wth "

trxt++EtrA*ilH!+#' tEZ<ffi&+EHfr+H-tH

*r<ffit)A " i&'fllilNffi Htr rftaffiftIjHlPffi ' lH'f E
i+ *,Rxr'Wtu1ffifrfi' " tsr!-b !E+++ )x El/\tEH E I H XA
.Efs*tr fi H ffirt4il1 - + Ftl+' ffi Effi Htr4HAFr P!

€Am(L-twtophan)' fEEJ 6EE #FlWW4frBAffi & EILffi



*,$ff. (eosinophilia-myalgia syndrome, ffif/nEMs)Hlm

E . Bf,+r+)fi T le8e+a;ctr+Stfltflr?t, -++

iE' Htrrf5P&Htr4qEftg/\{*reR " g#+WJ

f+&H!f++A++triI4+E&, tfrTtT R \iHA,ZE, -
EE HH#tr'EH}fIFB IEJ:fF#aft E!+tr "

h T fr4giilBE #+S.f+B!X2*fl,i, +\n,L,ffi fr,
T W6-F'WtrrffiUEiif5 " efimE-f+,,\{f TEJHffi p!

,Z'ffifi#m (essential amino acid) , trN.&AmEA
Fb-ffit8/1ffii&(niacin)2$e.tfiiffiq6pf , ffi 2,ffitrm*
EFn+ffi8,8(pellasa)HfHil, " fr+dr+r:fti*efi,ffim, *i
I*lrl'k,Xzri(l*E4rrEh*EEi, 

&
I e8o+.ftff lFJ, - w W# n-lt+H{HEEffi iEE H5€

AM , A?WffiW+.]HRffi,H.AHEEEffiHEHJEffiEFE , }f
E xi tr 4*ffi W *ltHrf#rfrr E E)rfrffiffitrrtF H "

B lri EMS #etrk!€amx H -lE H AEgztfrUa\

AEEfI€I (Showa Denko) . Blf,Ztil1Ja\ANTfE
H€fi,mHlePry#' XH T#E Wffi-tftifhF.f€ffiH
(Bacillus amyloliquefaciens) Xl$fT Hffitfrd1, |EJN.,.{

+F*f H! itiffi i*Xi+.f hAFt Eleffi m "

EMSHEEHHtr, f++XfrllJEAr,fFrf , ]EJJ

l?,+^+friEHA, :lAXfil^AeFH&€fi,mqfUE +Ex
+ffi *+rJti*' H + - t+ tY,+*W+Eitr*EHIE H! t
H . H T ta ZEfiil a a x)*)E)iiffi ftrF + FR ffi H! ifi ,t*EH

(activatedcarbon)FX+tWl.-+r)lF4{Ee.FFtA,#RH



dfuA
t tn-rwfrffiiE+l{ffi " f4Ez , EMS#6Ez<EH#
** HtrftffiEFt, ffi84.P)ifs+i+fr)iiffiH'JHTarm

Ei ruFX/ :frlfrt "'fH{+*ffiH!E ' ShowaDenko6frUa\E

, *XH++EtrffHAP@6.WZffi' EBHrfl,)iE€ffi
m€xHlEMSBAffi.* E-fqAfiil *+H*trlic,HE : HtrrfEDftqT

ffi awlilHw#.A'|str, trItL,,l6EEA*fi +FeffiFFfrl4l
4 - rcUmF (attersen) " jtffiHil\#nqMH , )L*FfrH

,ll

fi e *atm,Hafl Htr E ffiiya Fx " Fw+ Ffr #B!tr E ffif+

r ^ 4, EiHtEt&i1frrsffin=+E[s+f+' x*nB!+EHrDf

** GFH'rzrE " +Ex$trnB , EEIEE{&.} ' Effiwffifrwb

IX** HtRxW#*' E EitE+tr llfrtilW*.+4.Etr*
-'t'fr=F4,U.fh 

" fEffiffiAtr&&flzR (FoodandAgricul-

ture Organisation ofThe UnitedNations' ffitilfa.O) H!

+E#,afr : L#+frH r%42%*HiEqflJitffi lF Hffi
qi], H+J LEP)JEtri€FIH!ft#}hFT H " AAE I*E

i$ffitrMHtA%E"ffi | eX.' FH*' tr+ - +rh' )<

tr'fE4 - t'EDlkt*,R+ "

hr ffiI#lwxtr€ filElqiffiffi&te'E' '. 4]ifrts-F-

A(Frtr^ (Organisation for Economic Cooperation and

Development ' ffiflfi OECD)T 1993 +ffiHTAffiAe
,HrlttrH!H nU_*ffi S lEJ,El (substantial equivalence)H

Ilrj " +trf++Xffi*:*it. : *ESIE'EfrUWH,WAIW

\ I+ mfr Lh J:+HtrP! HWIFtExiHlAA'EltH " t|ffi il1

^AE+f; 
: t4'l+)ft' ,lfffi'E' +EH#Flrl' E'El



ry{JffiI.fiffirFls " ##f++f#tr€ffi 5 ffie€fiilE *tr ffi
smt+ , fiuull'xxf++F*trA$il \frthtrg*1ftw- i:
ffitA,Tffi,rFtr*)gw*+f.tfr " fr+kww a\a +,
tu1t!,#x&w#trH!trfE+' ffrJ:.{*EstE,t+trfltj{Fx E:

+EH , -EHrfi,jiffitn*.frrL, F\lu, l E1trlErR+E ff',
,ilJ

ry#tr++j(ttrZtr, ts.t/.;*1lHitffi,fFffi ' E*B!H E,
trffifir'fFE1%J*rL. EtL' ElffifiEAmtAL+H€*1W A:

#trAffi , 5lE+PlEffiA$il-ffi,r-Jl-xAeAffi . firi
q

)frflAWX+'W., ffinHHiIfFfSH, D)/rJi"FX *i

e2*ffiftWfr11ffixtftE, EJlhifr#&ff\*1ilHA: sl
FrJ- : 

^*Hm*!tr+AA- 
ffifr,+.+n**uifr,

avidin, trf+Et t.fL+tr JE#H*H(biotin)#AFfH+. I "

ffi,(LAWJ, A2frFl,EtrE*.RAnW. #ur[ffiz'E, m

ffi S frlavidin fr* rlW' l.llf.xt'4.H#HH! ryk&TEE
sljTft, r6frlEffi,EffiT*Hrfi .

FrJ= : €.,&E*AE4itr#tr E favin5phasin, 6E

llfrArrh.. Egll&)m . rEtt' I"E+EBHEiEFITEt .

Eetr+tr E trFfi EFtPlE.s./fr (favism)' iEHEtr N
ftffiT *%ltrffi ffi F*H!tr+ffi ,H,t .

Frl= : ft+^E)rtrtr,HffiElHft4^yFrH+, tP6.

A*_fllffiffi (Aspergillus flavus) P!ffi+ ' Bf+ffiffiFf
PeElltffiE#* (aflatoxin), 6EEIftgETEEE!,ffiq .

AlFil+l, - tb-h D)it +-5 HfE.g+ N S*A*R P! *l]H.E
H' JJ*HtrETTEM*e " EAAE li+Tffitrtjffiffift!&



d& ",3'p-
,E

tr

t-6 , DlE:t\#Wffif<{FtrJ*1trffil-tr' :+*+tH 'H
ffi EE*FI)E H!)fi ff|J E E [+EFi'fE HIzJ<Y "

--q trtr#EtrAffi H!/\* i )tr, 1+ *tfrEwH*!
w1fEffiffifrtrtlft#.d.w' iB'f HIBILFJ fr?ry]sht+ &

=++ztrt*'tE{EHr[, 
. ffm, rEffitr4E+tr5tr[+

Nxt Hw*+&i'lu tr! i*+ 5 xfl, n|JE FHrffi ' ffi E trA *il

+tr rE' -EIEiEXE lE-XlF#HtrCffi PlA+'Wft

* , tHtn_qX:*IXWE*N'

*
ffi

4

f -. +tHH-{nF[+aB!Hia:HEp1e60s'f-t*RAfrtl

sLrplH->R?s.aE.frt;'Rf+ - xEFl-. zjctuxt; HEEtt-

^f^q*^&Aft 
tItEtH ->RR&Hfr ' 

titlu,Y'ffi&<#+Wbfr

' ,FfrffiRffiWHWItsW 
"



H l ffieHftT I e60+'ftB b+TmfflE5 Hs,ffJl+frr

ffif+tr , fr,flE (nitrogenfertilizers) A&EEftlfuffiH
,*,Lf+ . fi,EE+ffiHr)++EgE! 7r#-, fEH fi,E+f
+PlAEHE'ftr+ii+4 , *PR 'tEtrrthxj#HE'EtP! " *
EXdUr " hTtffi}HEHW (pests) EFtH!+Eft , *^th
ETI97O+{.I#{6AEI}8ffi trfr " TiB,IfrElJE+.Hfi{JZ<

{E'ftrEHF.effiEE'l+' tE [A Eii€FIzkiF . A-1fE*.&i6

E #EM, rtr+*HW&Zi(biopesticides) H!E|H Eff, fS

riz{ffi.
HWRT.fr ftfiUffi ffiH . HHE,EBffiH+ffW L,

ffiHH6AZtr4.ffi92r " E&ffi0)ffiiAHEt?kZ0+ ,

fUffi F+ . &.& . Egi@plE;tr5;#trtufFffi (Baciuus

thuringiensis, mtiiBtfrH) . BtzEHHtH{t-EffifT

Yt' {frW ' {fifXEFHffizJr " ZEHH7.Ifri]. 30rb (30

trillion) f BrHrEtrf, t F.Hf\2\*a*E . BtH+6

HKrtEHffi. " &x%WtrH+' ffi{f*+frEE ktr-t#yt



,dh

_tffi ll,ffiHYttu\*@( spores), fri E -t#Y',ffil{+tu*1# ffi{*
r-""!E 

EEE(crystal-shaped protein)' EE.H,6AT BtffiZ

Ei tr, *tutrEgH,{#8tEfrHa., ffiUtrAEtrHW,F-',ffi

, ffi . tsf+ffi{AAH.H,, t^HEffirutr,Ets,fTAHfiS,E
(brdnp}l)*1frhie+iEffi " EEE  &{*ffi}kH* , iE7F*t +Ehr,fiffi, .{H^HzHEE w4 , irfrEH H)*,o.EH,rH

w ft,4fr,8!6BIJ , ztEe#fiiffiEx , FxrtffiE +.$F€
4 (flaeellum)HltT)ltrHH[qt|iFft " HHA#ATBtH4&

r&

3fi,}ffr ,EIl,f+lt]+A , +Hffi'w,Evtr:EuE^, f*Eirt
,? * ihj ' frX.frT?t "r
* 4 

- fl Bt HT=+&+ffi8$!.*)txtSffiAffJmx' /tEH
i",miffi sF, +f tfu ft rlL+E b),f lF.+trfi ffi , eH * +ffifrF ( stains)

^#Dtll!' ?fiEHHX . 4+J.IBtkurstakiEHlEHTffiruEHlB
H4[*HH' fiflf+.H, - EXSfi,L'E' zJ<fEHHS, ],Ut

&EEi6 trtar ; Bt aizawaixjETffi@ El kV fr ,2fr.ts1L16W

E4: Btfi=##fitTEi



W*LffiJffi.+ EE El ; Bt tenebrionis Egf+#FH
(Colorado potato beetle)BtHE , trU- Bt var. israelensis Xj :

Bt:
E+ryru HHH,4Hgt+5^E4fEP!iAE, tEPE|JHE€ {F,.

ffiU . HTl\+ffJF,FfrrliiltuliH.fLi&m,t$tRH , Hg[xU l:
lrt'.

EtrE#ffi8lE{t(receptor), EtrItLBt6--IfrE 
^l* 

" ;i
HTBtFBgffir**1fiffi,r.F.tFiHaE,H, l+ffiffiBft 1:
sTgst,,E rE ' EEfE&#H#\TtrBt65'p6mpf( 

#i

iEzfBlr&ffirff , ffiIFtrJfrq^J),{aEffiBtHltE-X6E :

tltlk$l' EltL , 'tT&Htn&firbgttJffiBt*<86'i6=H . ,r'
a MHW|+W+XHffiTDNA HrErtrffi 

^, 
rxe jil[q

i4,^.7ffiEtrts6fF,lol H!* ztr' HEi:tEHlmx'',
,(TAEia 5 XelEryf+F:t- * *1 RE, )l+BtH +
EE.+H,EHEH!Htr,}H , iE]t#{fi , )I+,}HHXH!'E

HH tr+JtrHE\ Ed]+ L, *Ttr)Etst *WWf&i|rcry,Jffi

ffitrJrtrts, fr?Wgi)tafi BtEEi E (Bt toxin) . HHA
,fE#E*-F+SHWIFWfl-J, 6HT THWABffi Ui€H XH!Bt

BHmrEr " BflFWW*EfFffiH, fr?&gt::H gcFUHH

dqrTk!& HE, tfrf+ IFWJWfnH€Dt, tffi.rklF+rJtu1 p

trFffiE!*ilffiE4Pii#.



A
S -2tEraH!&rru)' 

lhfunJnlN+xffift+ re8s+
*E fial BtH+rlHH+H,BtrEHtr' ]f)Eii*.I*fTH

Et P! ri trXil (plasmid) , W{6ffitrfr1Bt Etr#l'tEH

, +' EreHtr,ffiHTHffiAPlBtEtrHAE, HtsE-H
ffiT,J,H..4{#HE€H H!#tr E " tsf+ffi *EgBt,ffi Htr*

k:b'r< gfiEE, Fxrhw{ftiBffiHxffiatsTffz9uj'r.JZtt{+rL
ffi )84 , ++=x^effirrt. trrnqF++strHlxixH'ffiH
s tHffi ' E[qExxEiEpEUxffiaH,HlrEfrH, +-

,h

$,xmmm+EHffiEHrtr .

f ttrT 1e87+,*HH!Bt#rfr , -e.ffi*Mtntaffiiltr', s\
e 

* TB,frlHry*&+ , lSXHHtst00Yo "

"nd 
*tr&H+1ee0+Eleel+tEl ' FrxtlooHBtfrf "

' ' EWXEffIfrEEBtfrHEx{tr^ffiruEgH,4rflfle+H,frrre+E

+IFHE'Ii " Eleeo +, Be-*,HxiBtffi H!'IEHFRE

FtH!ffi^ , (tr+Htlz- ; Btffif,lH,Ets.H*' tE',fE+

TEH,f h++HffIJ P!H*[,ffi fE "

+ trHti{JtEtEEliHm€' fr,ftfr g,rjuHlE

si " 1ee0+.f-t+lJffi , fr+*zfrklKffirizmH, EFttil
ZU\TdEH!ffi?+H,HII,, WtrlAMfuH, ffiiEFETZE[
w , rawlffirkEHt4.ifr , 4D'*.R&trXjiH'f&*fitr
zfxffiH,m+&EHP+8.

rees + , i4JL€Ft&/\EfF&B I)#7)t+Bt+H,tr

E Etr+^fl+fEHffi E'lBtffi +f frilfr+' K=H,..ffidrA lil
l\#fr\ffiiq&'P,'RtrI&^'fEa+ft HX' ErfiXrLtfl
?EM."-"\R.R1gq{fttlrEffi "



fEffi (r,IJt#t&+E) H!+E+: +tr;il.Hfifl fr&*T@
E!ffitEffif+. Elees+^ +trEli+' 4E=+H!)*gsru 

Bt;
z.YE ' iEEEBtfifltil.H't+,f* - FEIH - flffifr - ftF't$ tF,

dE'ffiffi'fE 'Wif*H\}.€EffiE' 1ee8+ ' IEJJL€+ Mr:

HBtffifiH33B frilfF t2ofiE., +rtEPEffi+.+*^ 
Hi

fr , LtrtHB6trJllF,#'trfilHffiHF)t2u/o' EE'fi *,:

Ek \I+9ce07trz\.Rffi ' EErg%Iff*#rf300rr,,lE Bt,

ffi ' e€ig&fi{l.Rffi 3{L6owfr7t "
_Et.

ffi;
iEJJt€*rlLYFHffi+FXf,i[llfi5HlElE]iEE#X.Ezr : :

BtfiflEH!=4.Xft#EqE.EHTTfHHEI, iTEEBtfiflE I

, xn&ffiW*WfrHl++rJffi*.fl1,, ffi*1ffiitfr' ++ }.
#WIFWfrEfr€AEE!,f L,+ RgJ, Wfrf-!]LEPFT+'
ffi.}Rwfr h#I6HfE*EfigHH!fr= " EIItr' ffiHEI

tF+rJE4#*k\X ( sustainable agriculture) +-fE
ry.ffi6#!



tr4XtXHIE,T
*
ffi

4 tr[,T&rlrs.ww*#wqMffiuJ.* (ISAAA) T)
$ra)tunnH!+E#+Hfin : /\*F!aEEEEEE ,^ X*

f ^ gHrflE-q&rlt&^, frzw{*HwrEflFA'HEEr' {''
r " Q2,&tEt&854.&FBiEHfr ' #fLE*i&ffiHIFW')-e-

,":Htfr.FX+ " tRffi ISAAA EffiHlA)tWffi '4I.*TaIUA' 200t+,H.Jt*ttH7s +260fr 
^ffiklwawlFw, 

#+
I ee6 +tsxE trre.a.ff %EfRE! 30,fB .

&&ffiw#wlFw+, mjhHfrIJHltE ( herbicide

tolerant soyabean) EE&EZk)E ' f+fHEfqHil3 +
33,ofr atn, fi +i.*++EwffwJ,E ffiffiffJ 63% . ^HXE
ffiHPtetEH# ' f+{HEfF2! sg0](Affifi.rtYo " tLL

fl., Btffi 5#Emf hHfr{Jf+,[4HlBtEEAEBtm, A
1th6t0E 

^ffifi,|2o/o 
. 14=2, A*%JW| Z-*1W

#wffwaHBt ftH,tr E tr' d't-k,lFt,rsEiffi '-t']fi ffi +H
fr lJ il!1Hifi,Tf/J6E+8ffiI E E P! R# "

iE E ffi EH trE!.Rf+XT H!A\ A EHfETB+ H fl E
PffiBj , *trUIffiHa\A (Aventis) HHHIEffiH

*
Ei



H*+J&iE+T +H!€ ft + " tr ffiEX 
^ 

jffi EBTHHlfil @
H DNA Cry eC frW$trl ' ftjjirll|iilitr*FffT raco 

Ei
shelltsfFHfriH&E)<tff^ . B4iH,H.T2000 +e H+ ffii
EJHfrtr , Eltzrl&Htt FB lf*d&7,l{P!trt}{trM . trIffi .*:

ffAaTm+lotrHtrnHtrqtE]trffiE)KHfiiflft , #-EL #:
'fXnTTEffitHE HeEffiE)K . ET=tr'+fF'SE'crv E.
ecEHfrIAffi ,tEiEilFFE'Htrl fithELW.. ,ril

F4 ffi E " HWt+ffi€ Xg ?i*HIXitrW5:WIFtr Jxl L
I&ftB, N,fEJE.ffiE)KflTTffi jEi#A +H&A HWT']

friluu ?

'&fr4tw*Bf ffi tr, ffill1,L,mw^mHE ffi S
,<P!ffiEHF ' 5#f${+A+PlHftrtr* .

;frT$.*fufFffi (Bacillus thuringiensis 4 Bt) A
H &+ffiffi ' Effi-i(FFAHlcrY ecfrH,E HEHtr'
XH Bt b4frt+ (subspecies tolworthi) . *trffitil
ff3 

22.'r fl Monsanto H&ffi # trEXFfi A Bltil H,tr E ffi n U tr +
Cry 1A ' tsffif+.fL+.#/rqTHtulBtEHE , bED)W4

ffirutrEHtHtL fr,fitu1frffi ' XBEUffiffiIJH,gp! E

H! " ffiAH!+EE+E : i+ .EHElEEtr' tsffif,FE

H tr*+rt.- lE {nH 5 &5z H (midgut binding sites) &e. "
H+E IEE{S,ffiHffi{NHTEJ , MHTIEPIBttr frffi[4
EEEA'X 5 Effi 4,eril-rKE, 1.,H, f! aqf4 "

H TCry ectr A ffiW r|+ #ffi A H BE 6 HFE&KP!
Eililxrlffi , mtsf+E E ffifr6 HHl tFA%itffi pltH



ltt i-il'
trq-

E

tr

*q

ffi

EE fr?'WO! Xft Tffi NW W, I EI'f H,fX+F E
(Environmental Protection Agency , ffifrIEPA) i*E
,18 H grf &itr' lr,i+AEcry ecE Hffi EIE4XEXH

Ttax++ . 5Ttrffi:E*ffhLxaw4x+lw#iE , ntJ

ffi ESf+ffi-zFH!Ft+*90 frFXtr' ffiEiHH! X+#
ffi , HieBIilt)t+HfTE+.

tr ffi8)K+2000+ff ,fi H&E/'iZfFiH . BEET1}E

4 ffi.fftrx+H!++Etr->K ,Erltsj . laffiEmrnj ' HT

3fr rna, HftHr[,Tq€,f*,t+cm E!E)<iE+E!t{ffi ,

r r"x1lfra Rx{++HtrAfilPlE{*.ff HtE7,,r{r[)x . +EI
V

6 
* 

EE f xJA *il Ae E'HEXf g ffi {f P! fryN tnfq, F FPliffi 'f*

ft"6. A wEr-E7,t1wffi (Food and Drug
v Administration ,ffiflfiFDA) 'f[ttrtrrlUE (United

States Deparfinent of Agriculture' mtfiUSDA)iE|]XqX

I1ilr, +rlEffiB6trffiEffis)KD]Ebf-ffi , *ffifrFfrH E
ws./p,il,mRE FET,f* tr 6 ffi 6C ffi 5 ^H'ft{ FA $il Hlr
rltffiifi ,-FrJYn' 4.PEffiSFfilmE ' Z<EJ'f+,,\+A

ffi " hT rvhEffisxrE+fffiEtslis, it*Hfu{FEtr
B&.REtE)K$ilf+' F[+*fi Fi]&EXryT9\ffiDW :

o ffi f + Z Ht,l' frftt[1fi$ElftirT$)<f+ +T T-g- cry ectr E

Ei"
O #lTffi H 4.Ei<(volunteer corn)EE# H }f+fiA

Crv eCHt fiilfS,,Z'ffiElt^rJl\lhHfrtj+r( "

a *ffifuffrt 7\ (crop rotation) p)friJffi lFt tg E Jry{t-.ffi



ffi"
o qtg[5iaffiEH#EirifEf, , ,1,ffir]:,L.tLE " FfiHW.

arltBltJl - i6fia%++ - [nffiEfr]H{&rEr)A6 ,

,z'm+ffiffie, ffi{F^Tg_E.ffi5 r<iE+ 5 E+ .

r[IffiffiaE+2000+ l0 tr T.E] H ttu+trrfH,f+
FE+EEiHtrfi , EX'STA.B-f FEH!+}I}E, )I 1998+E

&."

ft Htr ffi E)KE 6 H P! ff trxt# tr Eft .R H! )y* fft Y<,

5fl[++ '*+7\+9e[J;.+trn (CrygCenturies) fl[ _ *,
L W'W EE ? +i,fF,J,,{ T ts f L {r} +E € * i+ EJ J)) h +k{t ffi,#^
*: 

'3

H-t }+FEp_ E A&rlu#f i6itBt3*Htr ffiE X,fF

h rdw' J.)I.ffi tr'i+Jlxg E /\)k+i+fTEExE tr H! ifr

W., # RFtnB** $,WirtWJE Affi { Fffi # WE*lil1ilrW
xf HHz.tr' ffiffi)ltiEa + " -L*,wdr+rJFfr HslF1& E +*t1

tE itE" cry ec tr H trH!)EiA .

ffi-(fr+ftE* H * trf++)EiE4tr* (Scientific

Advisory Panel) W4tifr . Bf4tr+BHITFIUffiEP!
tgo#ffitr ' EilNtffTfr2fffrF.1^#iA ' *mHAt
lEHcryecftftW+r1fr1frrfiPlAg , Eg$!ftffi , +
 {* 

^ 
5 t frditffi trM fr! E-J HE,t+,fft fff .

H- ttl+F=*H * trqijE{X+FE . tsf+Htr'H tr+x

ffi*ltffiAi^/t : +fi iEffi ,Efr AE ffiE r< ffiAWE 
^#



v-s

EI

*q

ffi

4
-p{

"pm

+ EFTtrffi trM " EPAE IL}T{Htsf+EXP! ft &,I*ElrE

EE , HffiHAilFHlftM.. (EPAdoesnothave anyevi-

dence that food containing starlink com will cause allergic

reaction in people, and the agency believes the risks, if any,

are extrernely low) "

f+++EtrEr<Ef+tH' tlt$J ' )Effir' ft:ffi' rrIH!)ifE
+, HI[,T EIF#EtrEXiE+frTB tfrgH!'E*fl IEEE "

r ," #*E E.Jr Wnl UtFhtE*+x.El,f*,,t+4ffi Hgenrz

^ c* trEfr ' ffi6{E)t++€#wtF1/lffiltfh'€'EamEziB'EE

;ft'e,'Hft!



.H-t f+ffir,I{trMztr ' trxiHtrEiRffi^klEaffi ,xffi ;
z<ffitrffin XffircWrtaff plte,H . +trHmffi^*.fE
(Cornell University) EJ.){Ftr (Losey) /Hfu1*Heqf-"t

BtEx,r+ftffiHfiffir#

;frT,#*1Ut+H4trttl+Htf iZEtr' E Aifi*rf
/\+frftHfiH. *nf , H^ ++#trHtBt(F+rJ+rsso
+{t+ffi , frr4,Hffitrp!*{rra\EH?k.RfFt&*E/I. , #

ffinfr , ww#E B t ExtrEffiiftffi+q rtuffiR
(Asclepias, milkweed family)+HH!tr1-iit, AE 6)4fT
T.A,IJHWBEA*9fi . Ftr5fEPl|EffiftFlxqstr,

E . JXffi+E#ffiEU5EiEffiftAH :

ffiHffiffi (Monarch Butterfly) Wfr1frtEt "

o E ffiAiF#HEEX4'E#f ffJfrt HLbtjr., ffieffi ffiAH,

tB+H.



ffi
E

EI

llffiiara+^+E ltdfRtfi!E
tlfrJ " tR* x,L'Mffi 4.# Hlqi
,fx/\*+E{fr , tEfFf+tH Bt

sx ' fE4frErEffi8fi.ffi+H!4
170* fficffiffirrifnHtr4'Mm'&

#' -f +Afr (Danausplexippus{ffifft

4 ffi) " tsf+i&ffiN "nm,x*a" ill
Els , ffiE#nHffi

Tgf|JffiI

$'.mm ,ytBrxffi. EffiEtEtrHtttr,,\ER+ ' B'E-b&

{ Yt4?ffiffiRfr, ' E{t1ll,L'E +bfr*\F"t+ ' ffiBffiffir1

*' rPgllrEf,J6fftrH'ltH+rtr+tr-L " Wltl.ffi ' gr#,U.s-ttl
ti,&

*JQSP'+{' 'r gtrirabH,H.rffiffir+E=J , $t+trnru't&+r ry-f+f'hN
c ardeno li d e s VlH.tllWlE L' ft,9E^1'fr,ffiA-#
(predators ) trH ' ffiHffiHH gpET{fb7tffir!ffifif

x . MffiaExHEFiffi-AxE . E+4+it-tffi+H!
Mm' #ftEJHEKit1iE/L-1'tr'

A*tri&fiItllrEi(t;{fi H!,eX' ffiEMffiE+lI tr E

trxfljxztr' =EE'ftE!ffiffixtB#E E)Lrt " EK
it = +rEP! trlf5 +' iI,E-bMffiHHP+ft TfAklEXr&
ffi PqEtrtr .,fiTEX}&ffi + W Effi +j,'N 5 EE tr'f ts

^1, 
i+4fr,&*tjf+iffi Bt_)< .

H +F tr H! X9SJIAB tt )S Tt' ffi iltr-A. H frEb!-"it

+dErH : TH+EjX*+X}OH!#+E' ft1.gffiBtE *f)\



EE, fEEAi#AjifE+, EEEiBBtfEfTrf,jftffitFf€H a
&Wffiffiff h AW " F frtklr bt frft{*XIMAWJ, *U* -}*
E'i6++ P!{EiE T, M ffi 4r-H,-R *r 6AA H EBttrE ff E! trt-

E+xt'ffiffiEFtftWFfr . 6sTft , rq-+jt.E.H +XE

4* " jr-h HWEIf; PIFIX, HE*TIE +tt tr&*ztJa
E#ITH! ffi Effi ffi ffi )i* " H ffi iltt* frlft +xz
+, EffiTttrzliH{+fi}E (EPA) 5+tr&rIrE
(USDA) H!,ftT .

H TFtrA*gsE+ J.xEEtBE#fE#ffi ffi frr fr., *

^Hi&.E E +Xil N tsf *& p! )q it,f T * # " tr N tEffi
1FHRtrJffi x' r){+e# trBtffi 5 fEtriSfTH! rEAitgfi itr

trfryL, #R Et+AH "

Ery**ft tE i[ EE, AXtrtrDfi a\R ( E|]EzJ.F_.J

+-EE ) H!,tHiE z'T, t*r{i}E}K7Eff, *FfS#TS
X E )L ifr . +Effi r[etcuehht+fir ffiHW +a}:lr 4
H . ffirfiH (Mark Sears) P!*gS , goyo frlE)KtrExBft

EEIAEEI'IEA\REIYUHA4
E ,AEA\RZ''I'fRE.ETESF

rEx+#-mEr<trExtrffiE .

H-qfr8ffi+)\+nffi.EH
E (JdhnPleasants) fr11ffJ6ftf,u

tEitrEE : Xtr5/xlHxf?E#,k!ffi
E 6 : iFES8HAJS, i+€'fE.E#tu1*8ril(E. -fitlHmz



A )'"$ T ' EExHffia\RzA , sxTE[sr+HH!ffiHmH

^* ( EFErFlfEx*Ha'++fEfi'M#n ) fl1,,fril, "

tr a+tr' 5ol"8lExEfrtHH#st.1ffiJffitr,+H

, P!ffiid, T.jj, ts#.+HEIWJfrWFE)E' z-ktrHH#'

EHjr+^H!#*.fE r.wE., -fftrft.E ffi**wru.ff -

*q EaqtumhHfruxxh=ruBlqf,lffi . a+trExt&
ffi ffi,n$%=.4r%w4lw'JflJffiE*'>KEN€F " D)Effi
S +'ilL/Jn\, l\te/oill9frjffffAHs'r<Elil-E=a\RE!

t

fi YUE6J4}<' trth',H.+fimH' 4>+soto1\W&.Bttlffi*

f; * irffiffi#rfuw+lJw.a.ffisx4Eyi . rtm' TEsilf+FilBt' s-'

1&
jf,gX+5+trftdlrEPlDff;.Ezr : ffiilIffia\HH! Bt SX

.'''YeldGard (MON810)5trIffiffia\AHlEffiS*Starlink

(cBH 3s1) {e+r} , affiHHjtE+ntrx-trf ++
ffi*iuH!'lHifiT , xfffiEffiffi#1frfllM*slLfiffiYr Etl "

flF L, nFatul+ LW#EFtffi EMffi H!ry H +E*
&+Tffi IFWIE ? Kansas t+P!#**t9 (orley

raylor ) flFr(x+t4 trFXHffi ffi HE*fiTitfs + E
HETHjEHIX& :

O BtrB +gI]P!#fAEft,fNE' ffi gMHEffi4Tf A*EE

TP FN, Xffiffi,fEiEEFIffiffiifiE .

O fiIfrEE5+Hffi7j(+ffi f+, +4T\JffiHffitr,Jffi}ffi "

HTqfUffiftflEiIEA€'BH ' T.fU6T[']IIK!HE ' trJIh

+yl1H Dlw,Hrt{lx&ft [Bffi +H' J-){Ebfl-ffi€iE "



O ffiCMffiA ^HruIFWJWR7h+ 
,EJE.EtrNft.EMH+ 

@
HZTXHtrilEUHIH.EHJ, iHPiF,ffiffiT#Mt. 

"ioffiEM#iHqflJq+ . .ffi,+I:,1&.ffiffi+r(trffi4. * *-i
fE,fitrH5BfrHtE,*,fE#ffiCMffi " X:

5g 'ruHP+fi .

o -=l{trHqEFIi.+ - /xt= -

ffiui*i6Mmfrt "

ffil
EtrH{E-=1iH'*[*+M E:

M:
s:

)L, H,fr+Xi4fTHlHry'EF-H:rI": JI*H!ffiEffiffiT g'
tsgs+#EH* , E.t+tt#.,H**EHT 40o/o " =^}g
JftEr-f ,HlffiHrfiHli&trE ' 465EBtE)KE&fflHtrfF t

E Yffi Ft E trxi++E tr tF Wffi xxfr iffi xtl n+ia H! E

tEigffif 3u/o " N+Xi^hetX)KElfiZf+iH , {trffi
ft ,RE EF?68)I(EE FJ)]il,-1.fiK*N +Hfr U . H TBTS XE]
&8ffi'fE'fh+trIJfrUElEHB, Eltir\HE (target pests)

u*tulyw , ts+frffi€Mffi ' ffrElBTiHqz+iffi+Ht
/-uiE "

f++XtE,s)T : N TilffiEffiffi HET,Jffi *ffJAE
+ H H#?i ' &EMAE EigizHW)BrftX (refuge

area) . &tsfBiEEg ,ft,Rft+Tf+lHBtEX' tE,

frsTffiffi#Ja-E " fu'{, Hf++XtrH?THtrET.RHTE

ftr+, MRft*HtrE)<E!8tr H &IEW+ *ilAH)re .

EIHf; ' -itFBt-r<ffifFEE6tsf+ffijs .

F-E#'Xfr-Eryry : +rEfig,t*+EfrUHlMH '



.&[ ..r8t'W 
J-Ii,fi'fE H tmE fr.0]rftr1ywftffi*r,utfrE "

q HEff*i+trHE ' +E*iugls t)++xlqxw'*
( Advianna Hewings ) ihl+*T : )If'l# rE:i )ii2ffi it5l

tr
*trBli*EEE' (Allow the science to work its way throug[

discussions to good decisions')

*
ffi

4
tp4fil

&
r

0a
r lfti;..&

g z : ffiEffiffi€ "nffitffi" tritE



+XRril,: E-+Fffi+Hrq-EAffiffiH , zJ<ffi)BrH ., S-
p 18%83 s%. E-ffi ffi H +bJ frlF-, frE+Ef +ffi * m
W;tr.8*EI[,flEiA E ! -

HE+X'[4*H (noxiors we"ar) A+-, ER.IF
WJ++FAN - #++f E/(r), HHH&4 ElWy5/.WA(FWJtu1

Flr<frHH, * HWR{++nffiPE.ffi Fatr " *trHt+H

E!zJ<EE'€ffiffiHE
EHE#H_Effif+ffi "

#Te.HiEfrlJ ,HHzJ<

EtEffiH,^.iE-[qf+
fiztr,ffifi+Hf$H
H.#." *HWH7Kitr,HA
,IFffi7EiffiP ' )SHEEFT

ffii\frtJfr#qf;E ,f+ffi

+H6NTBBffi,E.. ffi

HfuEIF*'1. +HtE6E
E 8 : ffiHAHffiE+rbEEnl



&
m'rq*.,s

EI

i+ffi)EB, FtJitffiHffi*Hl2tt-fi,8' oJD{tE=fE^' +
fE Ett&ffi . 

-,1-b +H 6AE EF, i\Wfr?l I Etfi Hft
(hay fever) $^Hit1ft,E ,*^ril(iJ^+Ht+6:Hl,66 "

H++HtrlV'EfiZ, %MfrUrffi1fr ' t+EtLtFW

fi , ffi{XIFW+WfrFfiH KEfiI]Xi}HliRFE "
ffi &EhHE-qlFHtrEE!*-dr " &HffizJcBIE ,

4, €a.rniHffiffi tr zJ.B.J *ttr: )JtffiH' ffi*iil*wFfiH
'.S, +eeth " )tr+xtrtrJlEui$f rtu vfifr ,t&, Rtx*a

f * ffiffiEFtrfiIiK ,i+&tr,flfr\ft.Ri i {f+ftj ' r'r*
x 

- TF*HEfri*trM}[,ft&rIU,I*EHEH!ffi* . NTffiHffi
:"&"

*ffii ffiU+HH!fr *' i+?L<F'E.X.-ffi I?'#WHfitI ( chemical

herbicides) Xry{t f+&H "

hHfrUE*TX*,FE.RT, T)J H +6f++HEtr'
4HYt KW'IE' #-ElxiFAHfrlJETIA trl$4trlV' &.R
, 1TffiW&FJ-+#Ttr, ffiffiM.^TI-E,ISEEH! hHtrIJ

+t

Es : €ff8trll4,85*H ,€ErTrkffifri*K



xiHxTEf+4Ht+H "

jif€. EAt ' FftHfr[D{T6HlFi*XffiffiU*H :

. ++fiTHtr'JWHAWEX.' EE[688trffi , 4EE A*trFfi{t
lffF!+'fhriftrti*itffi "

o +qrffiltrHEElAFI , frFxr\ffift,# . +r< . ftl\*1*
frl.

ai*t4ffiWJfrAfrz]<ftWy{1tu , &EtH#.ffirZ "

. #}4rfiffiWtrtr4frE?H.'.D,I&.Hi&ffi +rJrH^, trEffiHr? *i
Wrffit$fi-r,*k. fa
Attr*tttrEE' E',,!ffi it+HEfiEFIHldftfT,

}ffifi,€.EH*EFT H!+EA,Hf Ei6EA " h T frEL#i#ffi
*H!?EE ' +tr&.RA es%DlLW^trEtrrEHhH

*.f*TLEi#t+hHfrllTAgEE+EfrHHffi + !&L, M
FXAz4 lE' *HfE+&fiHXrttffiW#'X. " *F[6f+h
HfrIJTffiE.HEPRE ' Xfa{+4HEIBffilJYUM , tUHHEtr

t,ilXLW. - i++Frt - .ffHgEtt 'fffiilffi|J€'+ffiEi*eH
iEh*H "

f++AiE jie, frr&lqffi frH, Wfr7wffr WHfi |J *!#
A+ 

^tF%tr!*etr+' 
ffi *Hi*&f ffi FAHfrrJU i*A



:',.:I

.&
,l!

PJ

+k

ffi

$r

++#WttsWt*ftH+trff H' tst+**' I4tsf+ Ir.tHfr Urx

Efi E+$rfi Ifi + E E, 6f+ +Hba'l,R*R " ET+f #trm'J

WHfi IJfr\ IF,+,], H + HaKtsf + I]ft Hfr tj,}fi+, tr.JLLE)iIK

tr1 "

tR+ETSAAAH!+E+, 2oor +&t++t*Bffw+,
f$ fAHfr U if PtrJ (herbicide-tolerant crops ) Ffi fr fr\+# lFffi

tr.fr\ 77%' H+rLmJHHfl4 (elvphosate) HltHfiil
ffi Roundup Ready ffiXEE '

tst++tr tr ttr fiil f + fi * tr E! ffi ilr fi Il a\ E fr,th f,xH

HXZtr, + 1ee6 +H*tr&trffift " IraHilIj

gryphosate E E Ht,{E ffi Fr lz H! I FE++l$ IhHiU ( non

selective herbicide ) . tsf + ltft H fr lJfl2+ffifr/.tH\rlf-t l4{'ff ffi

+ -f+EH EIBS (enzyme)' tsf+EEffi N 5-enolpyrurvl

shikimate-3-phosphate synthase ' ffrtlt.EPSPSEE " Bf+
EPSPSBEAaffiMW . zHH . EHHIzHEE AAzIML+fi+

-a.BmHlAFt " fr +tJt+rtl*^ iq€'EPSPSBE' tr tl' lhH

fr Il elyphosatex{ u\ 4 ts H lfrdr +rt W #'l+ I F H'ftr " H fr\X

#+ XilJ7 glyphos ate xt rfrVL:-rt +rtH! E'lE E 6'fft d A
lm-

ffi glyphosate H!#F# E ttrEA-f+il*f+H
Agrobacterium sp.Cp4 +' r q1-f6EF$.^qtrH
mEPSPSBEHIEE . tsf+^qEEE HXEIEPSPSBE/I+

ft A-tH-t+' EE-HIEEUEZE FImEPSPSBEH! EqE Eq

+uqtaxm+, €ffit-Fr*Ea5trXElEPSPSTIE'



ili;;:;[#-i.ff : " ^ ^ 
E 6E tv'ffi wH nu k&

f ffi glyphosate H!#€# EEffi 6 " 6rnA ffi Eeifr g0 5
TliH)+.ffr -Hi[ EE : B,r_hmi hHfr r)wIFwTaEtE d

XfrETBffi#tfrl,f+E , trH*llttHHiliEBr+ffi , EIIIL

x{,,\ ' BtrE,fr,f1ffiWnfi. tttl' ++#trEHAAEH
ff - HK- Yt*. fil,tr868, , ,xe.FESfrH , \It

+tH trrfE E ffi Er65 7 ryf FHEmf Z< lE EtHfr U P!.ff

+rJ, $lrn fr?ffiglufosinate fi ! (F tzl # rH P Ephosphinothricin

acetyltransferase (PAT)PIE{,RHtr ; frfffisulfonylureaffi

ff frJ nt]ig. H PH P acetolactate ssmthase ( ALS ) EE E! /{,R
HE"

trxi# tr rfE H! - rt-k + # +E, L" mi lhHfr t)tFVtt# x
EfFfFffi , )l+i€FllFi4f+'t4lhHfrtJtfiiffiffi ' Er(lil,fftft
E &.#ylilE + fr\ H+rJ *tr'l& ( reduction of biodiversity ),
+tr.4HEB IH. " rtB2,K+^H" H!tr,,[, IEEVHIfrffiWJA\

4}E(habitat), *trFJfti5ffi[]effitrffilii, EtNt E ffi
FHliSEftiE.

ffi FIH trrfePlf++a%ji * +.wxnry^za, i)\h
w#wffi2k*Hat H 2t + fr\ x.+ut*tkffi " *trf++

w&wrcwtLt+aiiwl1w#:wtFw-E_HE6EE!fiIJ,[S4*



Pks
#
Ei

ffi,AViJ " "

w*Brvwaqffi H' r1E FR+9/.#trF[EE"H!H

f+ffiffi'l+HEmE, fftlrl, mEPSPSEEJIfi[fi[ glyphosate

lE-f+E&-t+' xl FW EtrffiH)if!ffi**E(iJ "* mfm+fittffi*wrFwffirtzf+tg' TwfrltffiirlFw
ffi rcfEmEffi , g.frztffiD'wHfi,tn!ffiaqffiffi>Rw.' x
4 *=frg*fituffiiH, *HFxtl+Effitj^H'ftlhHfrtjfii*iH^

$,, mE++H " E-fxs4.*HlEqEmE' mitnHfrtl'ff

il, * +rJwaiF"++IEf(##tX (conservation tillage) ' aEllil'fft

*'" (*-|iiift ' +tr ++r* btXfr7WXtfrfihWTt "
LlBb
trffi".',mffii
1



h-3
EBETRT

f+ffiIJ)trEH!*fitsfr*,

,&T*LF!**44.+,'ffilh+rJ (microoreani$ns ) B
t+E+r)7F'lEEEfiZ, f++tEqFH H+&* . BE*b +
l4HRrEi*Er,JFlzj.tft ,Eff"I#ffiM/Jr, ffi{ffiH , /rffi
Zll17,.\tT'in.", ft+LT^ " tr'HlHiffiH , HEtreoipSigqq *,,
+HG, mEplEi+H, 6EKm{-60CH!Eto+ . affie% *&,HlEFtr' H *ffi L?2frH(bacteria)iT frMw hw, Bf+'Y 

*'''r

fr H5)EEA HWgEfAfrffi , H UT #T+EE.EH!H
E.*.

. Efrffifr\ t*trtlt,E#t, HET)E+.E MBHT iltrt ",ffiE
WYtl*ffi.4..ElJ FE+rufr Hiffi *S, E E+.* trt&t\t jjiffi
'l$,r$"8 "'ffikWJ+X,illfiffif" H+ flMffiW/F-, )BH
Ytt*bfj< , ffiA?ffiH+ffi. "

O fr HtrT+ rfrMlfuM.E+r(prokaryote) " frffi,frffiftAB.
(cellwall)E# , HTE'ffiWM (cellmembrane) o

ffiE4ffr+ WH W flW4frfrAV,, H + frtJ&Wtr H truxn
$$DNArl+2Hfr, " tr'HlrHHAffiffi|S(ptasmid), tt



1:r,t

'W a)frv+rtffi: ..ulfitr&trrfsH!#i{+ " r-xtwa'
'*,a Bf+Ez].H!'H\Hrnft+lkH2frffiffir!"fq " )frEFmfn

. (virus oarticles)filf-{,f,' fipffi(nucteic acid)2E^Ft ' E
tr

w ifrl+ Wffifr llfrE fr Goat protein) EE'
o rHH{* 6 A HDNAE RNAffi f+ 4 UW&WIF lnfrl+

t*:ft 
iH,H.E!#i{a .,frEFnxilE}1aE-f+xrufr1&wfri

{d E . ffiEDN AMWr*lttrfiDNA)m#' aHRNAfz
q' 

mtuln11fl,nN RNA)tr# "
i

,: :' O zHH H! *ril)2frW+# (cell division) ElE =h!tsfl' fra.,

gX- ' H:qFiEq , HEqgFI/\' H/\AFI+
,' x"""tsf+7{F1fifrF&lttt" )ftBH!%fiTfr7\,E28ffift'. *..

.,,,i .:.,,ffi', ajtrF " E)EEry&pf{TEE(host)tu12H2FttzE ' F[

AWE Affi*frH$,ffi#iftlwffi ( EF DNA 4 RNA)

iElffi iH!2HEE 
^' 

f U H ffi tHlitr Ie+'zffifltrLfrldft#'

H!*nEE. tsf+%Ei* ' Erfr+r*\ffi'ffEfrtE',fx :

^,ftrH.!'fi 
€ DNA4 RNA, tF+E E EH!#taffi!]Ettr

EE, *trfl] Hffi EzEBAAH! )frIE+,Jffiff 
^-Effif[H{&

ffilttrtrX+ ; ]EittffEF' i+Yt*&-tH-4+f!tfff ' A
fR*EHlH'JlEl 6 ffifr? :llFtt]ffi H'XF'

)ffi#Eff 4ffiiB vl'' *tffi I..mEH *flrfrFff',tit4 
^+E 

H

IfrHWW#r- ' HEE{-mEffiXH'!6lq}4 ' -HE,,\+IryEtr!
/(utssi . E rE/\4ffiRH!ryf+rtrr+'fiffi | xiE - B+ft '

8fr4. 6ttr - fumffi. zl.llffi)Bf:r$ ,AlH,frffiEFI.

,fiEtEffiHil.t46H!&EHE4.fr ' Irtlrnl I frE++ EE



5ffi*|]H^ftlEffiffi , 6EA+E++1*Effi* ,f+F).ffutib +t
)trltr,ftHrk.RP!+)t" Y"*+:

ffifrrffig,ffiXE** , trilt . 
^+f+q++i?fi+fr\tF 

N,
W%H*EIJ'trEB*, ffifit]JilP, rEH-JEEH,ftW. TiFt'+&E#EtrtP!+fift E:

[*t++ , ,EEH+xjq*trrE?k.EffiFtB!ffi 
ffii

Wr,, ffiX4dK,irn,. 1e8l+8le84+tEAtrEtffip #:
tr : Hjt&rrx)till+E!tHzJ<EI , gphfise,ff 

ffii
(tungro virus disease , 

^tB{ffiffipenyakit 
merah),ffl fi7T:

* , w)i^ffiHlzj<fEtfi4imH , 1E,ffrj:l[s+ fl*+frxz x:
+ 4s0 n 4fi " ffi#+XH.IL : Bf+ H E+$F ( green &'
leaftroppers),ff N,f€ffi H!)tr$,^HXHffi f FTIEB!)EEZtr

6MFI' FIIF)IAHI RIBV 5I,flAP! RTSV . H+ RIBV

aaxx$&DNA' nrRrsvnljxam)t,iRNAmE " E.D_{

-tffi f F,ps"Bf E!JIBj\TIEH'!fEffi'zj<f EFFE#UHIaW4L1,

##M. ; * NT E ffi fF,Ps*EflMXN-ftd H Ifl TzJ<fE P!,HflE

E , zkfEl4fl"Eiftrlt "

EXtriI E!ffi ffiE%:H 9<r{J6f+,fr E,* *, lfr#lk
H+EEr) " H +*fr ffl +Ei<BJ)EB ( chili
veinal mottle virus) . HA\+BI)fi€
(cucumber mosaic virus) E HMH
(Aphis wil IFIEW, m#rhBI#,E
ffi (tomato spotted wilt virus) [tJ

HEIE(ftrips)lF/tWtlfr.
J:/tBrLf+,tr#ffi6E+#tH

E ro: 4gg=&+f+ffi44
{ftEHuH^ffi



s&:'ff **
/{t*

ts

Ei

, EIJ EiHfNjE, fitxffi2%iffil#HHlD5i6tri* "

f_-b p tt : EHFtftffi*H (E) 58ffi*tr*ffHHitt&
r 3..

L u E*trtrf++HH!^/I\ , fi+*HTtrr$ffi*lt]B ' 
^JGd" .fitEHfltrf-E 

" t,[tT2000+xEtHu ' xtrxffiry
a 6+t([E7-.;ffit+?f , H+ 55%*!r]ii6*H Elcotikats

t6^/rt $tff . E]Htsf Ett ffi f+xf t/Itr} Hffi #
(papaya ringspot virus)ffi Zm'Y.s " H A iIf+rff #+ I 99 1

+&*ffi I'fltfif(rnztr' lrr+BBEElJ*fEi{{Eg+E' EF

*[tX' *V - E#5HffTH " jxf+iE)ierH,€ffi8!,fi

E' EfEffiffr'Hgf,!^fiW' XTEFTtI-xEm+?'fi E#
ffifi\' &iltE*E'f.[\*Ek'fjt EWWifrH ffifr!^fitfif "

t'f*Axf T}"m#ffi *',Yq*,&rfr Ltf ffi ffiflaffi,W?

H*,EEr#"^.^/I\H!ffi [@Z ffi ' tlF,ffiWtFlt'ffi+g

tr[r[' J.]^[t ,EEE frtr|ifrt€wffilFh IHN' tEl#Ed
ffi ,EE*n&' 

^ATEEE 
8 ffi ifrft Wffilfi\Hffi m8ffi ,Er

Zffi , fps#XW*tr,^.0F)[E!fln9 fr:ffitrff.ffi ' HE^

*q

w,

s
I

d,



fi\+xftfirEN:t " H=f,trEBlEKEEffirjU tE, E*^r* t ,!
flEH!4.4iErr'EMr#A, E:tflW, l1:[Elb+k.trff]rn ] 

*

w, *&ffiffitr6Efifi]4)fr8H!+EifrA' t!,tEIEi++E& Bil

A[\'EEE , ,fHE,ME']T8 
"

&;
R:

Exi,trBH!.ftr* , 

^X,2,ffi&*fi/\.fa6f,vtuw 
,fr, E,

P4Hlril{t(antibody), XFgrE,E*€H!#-tr " Hffi11,trEH! 
ffi 'frt*Z-' ffiE*H'F*tt(interferon) . +rL*H!.fh+ ff,

AtrEEltxrE:$iE+nTP4HlfEtrE . ++t*HEifiifirE #l
f;EEtr€'Bltil,tr8tr8#tr ' .ftrErffBi'4Wwffi, j*fi *r

E6if,,EEH4HIEH!. si,
,*.:

H T+ft*-F, fr2frffiVLgrWJfr\*'13fr8Q,, AnWE,zfr 
. *.

ffi (lymphocytes)SP*., X!+ffiWJ'ffiEPlmi6, Tfr1q.*m_
WIFH o ]

H+'Jrt*&+XF.IN, fUffi HtrEf ,RffiA, )BA/I\,+C

ffi,fr#PlrlH& EEtr (coat protein gene)rlH HX' jE
tsffi ,f++,\^/r\, BtE trrE +, ilf++$# tr^fi\&Htr,ft
ff *J:-{Hzl<YffiHDr*.Hfrl],EErf.Htr E' J+-EL+HE EE

EWJ +XtBZh RffifirfrlJ,fF ffi ( feedback inhibition) " ffi
RIHZ'''frBH!'i.HtrEEEAAA'ENEEffiljE r ft#.
,tfrE aztr, EHEPlzlt[\.+Affi ,fr E,r..tE^[\{xf , r+

-E-€i* fr +' ftr&^Arlffi EE+R+E,6E P! iE.f€m6qfi tJ EtH

ffi (template)' tEEffiU*trklrtrBH.J' 
^/trtffi 

XEf,!trM

Efi[,tr# . HT,{-HE A7F..$iftI++rJffi , ffi{++p!r6+



r rry4l':ffi frixrif_H14rt-++ , T+BIHtr,ER+H!XI$ "qetr:

8 *trrl#trf,tREi*rxHfr\YtW.*[\.(rainbow

Et papaya) , +rss|+I+thr#f-EgT*g$ " - itx+H!6fl

, A' A+FILh>Wtsf+filY}H'fiEHlAItUfuft,RfEA " *
tr H! &rllrE . qiffi ,fxrrtr, 

.t).{ &.4 Sil 5 {E Ylt'{rfkffi -5\+*t< 
il,Jtr 'EtrDft,RElAAl ' XJA+E4ffitrfiT,RYR/;ilIiJ.

#1! ftEJA),(.'#HEtrEftREA'&RAHff)EBfi!
sr +/Kstnj, )lglB?6-E*frfr\w*,"

E rr : 4614*,€.{fi8{eft**mHiBElfi'
#ffiAWr i$ffifiTi$s*mri"

E rz : 6gg*{#8tr* , ?&{E{tki^/K&ffi.



k$
+€HWTFWfr\

tlnERffi'f+Htrfr|30l4 z

&kWffi$iosphere)S, ffi.HW (microorganism)

+EfA+E,W1+T\HffiH%XEHftlJE. ffi. iq. HE .

Wil|. iE*5trH+HHAffi ; ILa.q.*frtr,E^tEtr
NH+TXtE - flfiB - F,,tr - iiilT,l+HE #.#\H+rJFfi1l

frsP!tr,frm*4 "

'ffi.+.frJ#^t Hxt+E+E+ZEFt ' EFZEffi
(bacteria) - trH4rr)l tH( fungi) . HEH
( yeast) . tft&H( actinomycetes) . IR+-dJ+rJ

(protozoa) fgffiffi (virus) .

Ewfrx#, fraLHwe*ffH+' i+&M+w
}lTffi,ffiffiffi.J).{ E,fX, A\*Efrffi s':L&.ffi+t[ffilJE-

effi\HWFXKEHAiF!.f h++hm.'tsrt-hYzrlT,ft)r{EfE

+il1FfrJ ,mfifiii+#-4filH*(antibiotic) " H^ *tr
filkWJ+*ffi ffi ![ (Alexander Fleming) f I 9ze +RynJ
ffi -ftilH+rJffi" EE;#"4ffi trEf (peniciuin) ZE,
t++XTWfi *)1 A!l#, tU Hifr +ffik%X{rtn 

^rAFtH!&^, ftiJfrTxfrl\+*f+f^e* . tE+E.ft)t, E+



!:'Iilt
ffi.,ffigB

E

Ei

AI*Z5fr[F t1r L+-P illf[+ *ffi U 1 0E E-{ "

lh T trtr* Ztl' f N,,\ffi H! fnL#.ts.tfr[sr6*
(tetracycline) . EEEfr(vancomycin) . +fl[E*
(kanamycin) 5 BriE* (neomycin) S .

H T fi il4 t 62WVtr rLlEle:rtTt zfrMli#.H! ZHHK H
**.'F 

rEflEEE, i+Hfraw+fttrEffiH!6Fl' trJlLftHF.+R
ft 2frffifr\lhl$.1FH.a# " i+&frffiffiEprtrltrlE , qltfr#
4 t*(tuberculosis) . ffi/F(dysentery) . t€E(syphilis)Elrl>

'$,nXmm(salmonellosis)S'H\ffi Wlqtffiifi i4l#i*fr|lt-E

,ii * E"
e 

" r frHR&)fr1+IfEH!ffiHjifs+' tgtrJ}iETEEH!
)utmt

,ffi&,fr e " 1e724' ttr-{iHWNW+XIHt6(Paul Bere)

. ' FXVTWffi+THtrfXWffiHWffiffil1fr\#tr#fE 'ftFl
TH*+E ELDNAH!*gS " Atstxgfi+ , lfrts.ft)e

ryT* E -f+',ffi\H+rJ2frffil1aEfilUsr6#El#El, *trf U

H+EB*.lEtIffi (Agrobacteriumtumefaciens)6Plq()ft fm

#i )! #r'{* (vectorfi carrier )' )l+tsf ffi Eq rf t H! ril'l$#
W&tHxfEhffiHA ' %ii++EtrtrlJr.E ttTffi' fr\Wi)

ffi,thtrifiTAH Wff#ifr\*#H(culture media) Z F' ffi

^H{e1F++8tr*1&E6rffffi ' *l'Ew'f#*R- "

tsf+r[e*ril'E#tr (antibiotic resistance

gene), EHWW*f!ffifi+, HftrE+ir\)d(selectable

mmker) H! ffi @,' W)trfr?frAtr'ffi Eril4.F*!r:r#H F,
wffi)ii+ttuwdxthwHwil1frM, M^41Fw#tr H! IA

*afrffi+4wHx.



ETxHffi H tr ffT,JfuT1E+, EH ffi Elfft +#i|it|+
Etrtdr)EE npt [ #E . BtffirftHtHtrBEft+flFE
t . +fl[€*H+#[E*$&EH( Streptomyces
kanamyceticus)Ffr P+-' EHfi*'HI{.ffilFffi , FElFHfl

iEXlhlr'llEH ' HHEH( Shigella ) frffiHI*H
(Staphylococcus) . HT*flBE;F.7r. D frVlt HE&W, /r*B

,}rrEEfrU+E!+fl[trF ,*ffi4EHFH{A'I " EITL , A
E,?-r., tsfFfil4**Hr){iEqiffljplFfrxtL4 " +flF

HI?FA5'5nE "

ee4 ++fr,#trAE ( Calgene ) firirrH"H!trtr
Flf,ru#rfrFlaw-Saw ' F)tEJ-Inpt II HTXSEFXVrW
HtrH'!&rfrrfiW " rt++XEr+1Tffifi HIEfE+' Eft)W

fffl!$tr (polygalacturonase gene) E{+h+6[flH! npt

tt2frffitul9frEEE E +iEftU, lEl E J4rX H H tr H,frffi4T

&ffi288@,, lE Ei)l+titF#EnltRtr+.i*fIHl I r'.Er?

EE' lffiEtfiH&EAH +fl[€*H!Ei?# + " flY,th*blLH

nptllHtr,fXlP , FfrU4?Wtrffi ,H+,)'#WL*HK, ffi.

*YtFxRH@EFlffi H!#tr/&Rff:fiE ( GM tomato ) o

^ 
1e80+lI*A , N+XliZDffinpt II HtrXEfT

b*t
h"d
*'
I
lrx :

+F:
*tt:
f{! :

fr.,
:L';
*:
flL
t[
4
EI,
tu
hi:
[4
dr

-ffi;



n
JS HtrrfEH!ffixf,lq, ffinpt rr HtrtEFlNfffre*#tr
*H ff+nffiAFrhf)d' ExfHtrrfEHl,,\+E#+E,L" B*-q

tr 6Emffre**1 "fnfr#B"' 4n+fl[Et+ft't$Htr

, (kanamycinresistance Cene)rEIfHtrIfE, {F,{RTffiffu,

*itc ffireffiH' ErE^ffiH{ra,mtHtrE "Etri6+", r
ffi EjE,*'EzrtiJ4.A+.ffi , EAffiE .EUA/\4PIAA.
4 ts++,tr+m*HfvffiHg!+Hrfi,og ?

.$, FffiEtsft{M, ffiffi1++w#x+iftrifrfn(Alan

f - Mc.Hughen)F[IUHF!*-+D*XIHfSfi,fll,B8 :{
YXat

-t

&,, I ' ffiEtreJil,z'mwf*.Hnx{;#"41rffi' 2' ft#Etfile#fir,'H#tr , HET##trAfiil+ffi
tkH* "

3 . EHH!'HffiHE@)MJTIL9*T5A' )BtsIEEI'h
.l.ffiflE^ "

4 .'EHffi HEA]IfHtr' E^HXJ+ffi H#fi\fN
{rffif+*ii.

s . 5tsfHtrtHMtrltt4.#,,L'rfr#.T16EH!
4rH+ {HtsfEP7tsf+t[etfi't4H!2HH
5^H{&rEHH+trj , H?Wbtffiffifr "

6 - i1 *-u 4frffiW ffi A?)Wffi,*.#ril't4# tr.f+iE T
,frtrH(pathogen) "

7' &Pi3f ffi.H#fn'H#trH!,frHH, Tji**
BHfUft#ryIE+#tr.



8' 5 tst#trtHlilHttt+ #'L'rfrRE"Lrt,fi Hffi
HlE E''fEtsf 4ErB9EH!,trHffi &fr++ FX

x,wfi\* "

e . rtr,trtrHef/L+H+[ifiEHl/\ .
10 - ,E/laHqi6,?Ej, Etst#trtEMHlfil+*

,L,rfr1,Nu.ffi+ffi^Hk "

1 1' tsf ^EE.f:nL#.f:n'l+fl!,trHH, tf, f+.RfIL Eq

llfl-ffi "

thl Fr).t+-qywfr2+tn* ++Hlnmtr F*., E
NU' HPHtrA ffr )E'il4.*+ft {*Etri+iE?,EHHH,lE
a?'wffi*H:M. " 

^xnbtr&q++x, 
wa ffi-qz?f,

HIM#WfrTtlHltIL+l FHd' ; nr,fFNi^ F"'WWH= - H
- 4' E[ft gHlffu4.tfil{$H tr rEjiA Sil)8j\2EH'ffi

lt, trffiB4AXq0EHl/\Etr+Hrr[' fRffieHfR4

s*.t. ,i+&ffifr8%.itrg. i aR.,t*^g
( spontaneous mutation) 62+2frffi P Efil&* ( antibiotic

resistance)ffi 'I+HDJ . BfF4qHeH!+/l+, lt+Hn ji
z*E+lLtlz- "

Jft,|, TI*THWIFY'JHTI,Z.HT, flHT++XfEH}A

f irtHAA wfnERfr\fn't++EFATMkWJ#+ " -
ftffik%+fr\txffi  :t'ffr )t : ,,lX ExiEtrBrEAtZf

++HtrAfril' fil+flFE**1ffiffifhfs'7"FnTE' +lt\fr

t(t
ld^ \d

*:
H:
Elt :

TF:
+u.
E!:
)n
a*-:
ffi:
tn
{+:
*&:
EI:
ft,,
&:
rgi
!l'6*

ffirdsa



r*5t

W aaixtcie' Eth' 4ErR,frHHffHxtil-Ffl[EFEE'

'-t * H ximEEKFE FiE ++i'f I urn H + fin H f Rfi iffi F ^E' fln

E H#.ffi'fhfr\rEH ,mTE+€#trAffi "

, &)rN+XEflfr:4-+Iq.H+EXWIFWEHWW
.AAfrilflli&X E"' i-T:T -rF*.fE'f LBSI ff " fi{+Xtrfr

fq *p-vn[trf+rHH+, = l]z-xi xafre#.
ffi (ampicilli n) Raffitl'f* , ffi=tlz * xitrE*
4 

, (p"ri"illin) lElt#EHfnfr'fk"
{:" r<trtxx,  +iffiffi+ft+:*'elfrrlJle,l-'f46n'lrmH

.f.,., 4ii H 2ki6it, FLxtriw*E'tft'l+P!+fi ffi t'4 ; ;T')'H

, &{ rffiHtfi[+*tEEft*xsIF)frH!)?ii " +flF&*&+Httr

*&;, ^ 
H itnb#iiln'teH!,EHH U r[,' E TEffi +,,\+)F)fi

. "'H!i6)?. EJLh, tXril+fl[E*H!*tr' ff7trWHWtFW

Plt, id, TE fr2ffiEtr'EIll\4H!&EH "



ke
+WIfEXt'
+ffi€'ffi

h T n(qtrt1;*&trfr H!ffi fl, i+ 4fri)11tu1&E + trX
+ 1e60 - 1e70+,ftTffitfiEHrgtr[tr 6H!ft{ltt9fr "

6 tr Ek[TEtr E tr [6tR1]#qnfr #ft ' E*4 H!zl<fEf+{H

AErffi&)<llEz1<ttJ' ffifl-Flffizj<5F' D)&1R#*+-'JHA d

iqtE " r[,,f-tf+&H!E lft ,#ariHHlx6#rfi{F ,z+Tg=.j&
,[T-+ffiH!H!47|F " Hfr\tr,XTlEd.rtE*Hf iEit '

fll A I* Ahffi El tnr m-E-rIE'*fRH n "

HTtsrt-h+* - HFHlzlcfE ffi f+, xiEEX+5^'f*H!

E*+{+}h{qfrfEf+H' trtLKffi EzJcfE-Sffi*Ht#
ffi*rrr|<tfr#.,UfEE, zJ< E EHl}ftfl EErsf, iEI f+ " D)

E Xtru&/t1g p 5----#tsiEiM)tn[ tt tu1 1<Wfr F\'
1e60 +,f-t x, ffitr.r!ffiflgH E2!tr^\ff so,l""6*E, .

fRmEIJ T re70 +,f-t^' * e6% fr\zkE E HEr#flrx+f+

ffi, ffi,E1B++,tffiEBl.*A@^rfr80 
^frEfr 

"

leso.L}&. 1ee0 +,f-t, k$HiJiJrfiiilEfiIffi ZE, R-

tr X 7 HEEr fr J:lhk* T:IEfA H! iEFE' % u)ltk4.tI.lq

&^, rlHffi Hlf+fHEfr EY'ft& HigHfflfr+ii*' Hffi

^EE' 
fEffiHlBElLffifRrIEH' trfhffinEEt!,E

Hffi!
7KH



ffi$ zt . iE+x,'R&fi8r.fr!'fi,EEHEE+EHEEa\fie08
ri i'r - tzo 

^ 
fr " g{*mH ' zJ<E t^}fiffi H!fi, E1trffira+t++

H E'+,trgri17*,f8"

, z&fEEHK\RHH!EfE+ 'HExf+tWHtu:-
*tr1- wffi\A)L*, H + rEE)EA IF Ht? F[ffiHfl#fi!ffi

+{ (carbon) . fi(hydrogen) . fi(oxygen) . ft+XE tl<li\
fr 

B-=1 + P!*fi,.f Lffi (carbondioxide) " ^E{tux{tH wfiwfr""fr
4 

=E4.ffffiH!-.fuL. .: fi(nitrogen) . {ff(phosphorus) . tF

,i, (potassium) , Wl,Z,' fr*.i*,f*M " H+B=tWLREI
,.' .. }*+E!AE , Zi*ftAiffi,EtE,ffH!ffi* ,WJLLf..R,L,rfr

. *' ifrfiffiAF" - ffi ' tFH!fl8++Xtsf{lgPHlitR .

. .,, ts=f++*7trF+ ,zl<fExifi,nEH!ffi*EffiH " A

fi,flE . 4o^frWfl1, D)&_3o^frfFXE ' J.)..qEts=tEa\

tF s E 6 a\EIEH!AP " fi,EEEE . MW (DNA f[
RNA ) Utr-s+r&*(chlorophyu) fulfrFhL* " fi tEEfH

+rJt*/li+ &Wf[984*(vitamins) EIEWFX " f&ZKt

* , fEt&+gf+tfiH '#m' )ii*rEHFlK .

fi,nEtrftEE, *_alEHTE' it*)K+tr1+H
tr " dEFIAIE+B 18fi,-r(ammonia)fil#E, EFIE+

,**ffi(* " ffiwil1tw^e*wh ffiEEixttrjiH' i>fiF1"

, JH /tmEFI WzJ< tr ift ' ZEEEE 5+ B/t f" E.Bfr.zkfri9L

t . fi,nEHEf,-aEf.B, EFIfE^&Kd+ffiA*, ry

BIzJ<fEHH{rtE-tEl,fUXtE%E " 'fH}fiAEE , trLtE
trB{H , ltldtrtrl,ifiHfEtrE (rice blast) H*fi82\



fifi)fi (sheath blieht) H!*Etr* " $Au";
KffijiErfiHfi,flE ' T.'fE+ffi'fE^s'ftrffilt+ ' m-H- 6,

HE " Hffi,EHltEflE7;=t, lilrEiEj,ll H!HH7+'fr'*t
(eutrophication) ' tzJ<H+HtrK , EEJBIftgH+tH r..
0F:RH., ,#*qx^Hrts. jiEPlfinEffiEzj<ffff& ,ti ffi

ffiE,ifimHNwfHm#(nitite)468+3t,Etr,Eq' ft El

gfrfr "

DlHtlLzlr:ffi&:ffi#.fr,Greanic rice farming system) ' Xry
{-r rx.f L+fl Efl N *+ Ht t+,fF 

^fr 
"

-f,ft-L , EfILflEF[tr Url2frllXT/Lt# :

o ,,\+5ft6H!+iFWr , @ffr . 6. €' .EH!*fEEilE "

. RIFWfr\HUF $il, l[ffi ihl-tr^ (poN{E)f rffi fTE A
HffiUFTHIJEEB "

a'M.Htr JfrA, @ffiHNffi.HW# (effective micro-

organisms fifffryn EM) o

O iEiAXEfE'lhH!ffi tH*.ffi (humic acids) "

a E#+E'16ffi(sea weed extacts) .

iffiil{(Azollasp.)S .

6 ilL NE E ffi TL il fE + YI FX fr\ W {* T,J ffi.

*-:

llTiffilrffir.xi.fh+nE++H! ffi*fi, Hrjlr<+XlFiiy f :
H



dry"e'rW (colloids) ' *Efiiffift€ffi , HErypfftEFHH+

' ''B (cations) trnzl<h, EJ).{rBdE-+i*,fFzJ< . ,IXEEH!fiEfi .

Et ffiffizJ<E4.#ffir^, Hill6tnfrEE+EfigHtrfl#lF

, H' fRmMffi+fFzJ<ftlfEHtr' ilR*llZ<fRlgTF.F " +q
H trEEfILNEffi E4JJ+je.fr\MHW4<Wfr Affi , Iil D)

*i-r< 
frrFx,a+www#t+ " fr+fl1*hzalE ' fsflafE rcffiR
w#rlw, ai*iffiEfE{fE!ffifi .

!fi HilLXEHlIEffi*rBtrnEfr,FFHH!+1FD[E(methane
{

.$i:,e "-irsion) 
. ry6(cI{)EEiEE^H!+Eq{flryr1t{* . H

f' * Ttr-f F,Hh+HasNrruf!#lelL- aftffi.(co,)wh
&"

. g"'YTtfll,fg , trth , +-=1+H!FffiaErBH ,frcffit;Rw*

.ffi *, MJ&E+Eq{H! rlrf*, , +&t.=1iE tr-Lfl , trtFxIRE*h

M(ereen-house effect) " 1&ISP!ffi1 LHEtr[BHJtffif&H!]I
j*HHffi , iE+m&)ffiEthlTzi+fftH, +.H.ffiiqyftwE!

'ftriE+&tr " 
^H 

+ffiEtH! FH' 2\ E)fr^*--,+ FH,K
AWzs% " EIHf ' FHir*Etrl"E " Ail?F++Xtfr
j-t ' *XryHWtt-'$,4bffiNffiXEl"EffilHB&M "

/!T iffi.t ffittsxt'fi,EEHt,fe*ft , Hwfi+w+*& +*
-HTW%fiffR ,trgHAEJJHtrIE , EB)6EP!
Hffiffi.HW (nitrogen fixing micro-organisms), A +rlffi
frHeWH+*W {hFtAFX}t 6,#mH! tr fi,# tr, ff tr)l4B
l}rHtr+i\zKfE H!,HflE |t, )Hrp_q H ffi HtrpIzz.KfEiE

{+rrrrfrffi *ElJr},}f _Er{tr,ffitrautrafrut*1zl<tfr P+..

trfi.EE,NHEffl]Efi,EE "

IT:H #THWJ +' EFITH YN A A tr.fr,2lE E ( IC g-



haernoglobin ), Fn UfrU,EtEB(root nodules) F P! H*" hO$
H+rJrntq{E,ffi (Rhizobium sp.) Jt4.' ,+^.E.EHffi,fi'E *'
lt " zl<til}&Hie^+fjliHtr JE.ffiF*F--ct+tfHWWHW ffi i

Ib#+nffi.' T[f++AE.J]-{BJII'fL*[H!' Z<ffitrtrnzltrE'r;,
HltREffi , mE)l+ts,!*bHf4if$Ezj<fEtR$ll' lEHffiffi ;
F-I/H, J+.E.rEH]E,f+IfE,,{trtsJ}_bHf+Z<qHru'THtr f+

**'^rWA' Z< ffitr trEfi *J:,{'f*zJ<fElIH' x+:

a<r
fEfExUfrfi+<<ffi-*r*eHft)-fi++E+ , 4 H:

tr##+ 1e8e +XH fiffi+Mrfi-f,+ffir^ftlBE ' :l+zj<ffi r* i

TEBIJ+},HE!'EEEHiHIh, EJ-}fEEH&M, H,ttrfEBI3# -t+r,

H+,futrf+tHwwtEw o ?a

HFIHW: f]ttrE Ef f3*RiL+ tr*W W' T jj ffi EH *.e

a H Hfr,frD1HtzJ<ffi . Brr-qffi HEzJ<ffi Ed# 7 E' ffLE ft
fILnE, E+Hr#e FXB',effW#*trWff6.' H EAAtf-
rllrHtffi4*EE5fi<lH'f*H,'ff HfFt&EtFffi "



t''!l 
--..r.,,w

..rrl'-
#
E{ E*RHHITEITTRE ?

w

ffi

fi' f++fr&^H!mr , E,t+tr*H!tri+,H.,H.tHx "

:l H,r :nruxryExt*fltHfr\%ifrffif,rtLiEryritE, ++FH
.' )E,BK , ,,\+P!4iErfHtEtrrltHrfl,7f]fi'l$HlgiL .

*t 
- ;Irl[#ft N,,\+€UEa Faff"ffii|*fidH' lE Hit!,h]&IS

ffi:. ffiXTryF:fr\A\Ifr 'DftHREF' lLiLErtr H*H*HE
' x.fL, rrffii6+fliHEre . rfffi,fxH##ffiifrTH^R

XE, ttriff;Hrill{ftAH!tr#rEffi H  + H! =EFfEfr
E' lL,L'fFEW4,WffilffiEEtEfR " hT rT<lf.ffir*' +
'tu fr\ ts-E' r6.fXtX#[+XfXt&,fE)y " r&@E

+" .,ft,fililN : #E[Erh4d,trffirwr*E.fL' Ff,z'

,fr*wrfi ' rft# E*tE /...xfr\x^, fiy#rxl+.t1y}.friJ

tH*t'+*9 "a*T'leRR" H!,Bffi "

AreiAXFiH E tr rffiXg$fr\rtfE +, Hta€;e..H$t&,

,t A-H!,Hffi ' 2Ef+5tHftfrirgtHihfr\X ' EE
ffia\Mi*,, Ifll+ffi18rtn611 " ffRfl' fi +i+ffi EftTq"
D-{Eft .R' D})tr *v)J,Z"rfruft M*.A *H!+E/F' THTlaH H
HXHEE4AITH+HIEEIHfi+' flY,/^, I+XXH!4
iffi €'Ef*z{xlH, &*a\)l+ tr /r fr&==jt)fr)tffiH,fifr



E. l t
t"*';

frE.HF,*lttfE+' 
^#-fr2ff/.t 

.ttuffirtn*#-3ff'+rJ [,
Pfif)IWIRfrh+.iE, BWfr*EtJEHfffrJ, frJ#W6ffi f*
R+y+tfr , Htr,,\+^ *dt+++ai€fEH*H'!i5*5 H

flA!#, trHgHX=FmEft ,i4mrftEE *, UIFXE x,fij['s.,H.%at. uJ

ftF"qtl4bffiHfEplt**rrfEHtxR+riftr, ffiEEft .R & :

H f&}.trffiH7\ **1&l#Frl+ " lEi/fl *l}-rffii (oryza sativa) E
lrJ

BliErE , zeiiZa"trrTfiHJrH! 4+-+.*)frBrSfE ? :

(Oryza rufipogon) " ts,lJ*AiTiEi+i&ffi fr! *#ffiW'

'}W)JdE 
, 

=EftE 
*JJH ' Xt'T)EHffitrEEf E d

(photoperiodicsensitive) " H+f+Xf4. P)JB|, trf,HfrfiE _&,
#X++Xil ; trnt.fF*f#Xn+fRa" 'FIF^E-Sf]*tW6+ 

l

fEfH=tH! A+n84il1, " & + +trl =rEry+ fE 4itK Hj

ffi H!&,fh, YtFX-4HHlBTEWHfE(oryzanivara), Jf

T/\+E*E+HT HftEBDWITOtrfrIN*TBfE . H +
W4.fE{ HEffi (dormancyperiod)iEK' ffi+T*W., #

zF ' }fflxiHfFHlHtfif-i#t , )t1-t'tPE^4.frWxnR. ffr

iB' EEd , }:rHH{ft4,Rtr' E,U'l+d&' fHt*i, , H

F,f,f,FH!ffif+ ' &E€Efii*tHfXf+ilHzJ<fH ' ETq
azh4<ffiMKHl E , ffi,f*fi,8*!)<fR "

tE+E+n+ftfrit' +r*-tr.+ffFffizj<ffi E!B*, %

)iKH HlfE,ff filf+rft .R, EEHT++Ef'lDyi6+H!
zl<fE . +fE . iYzJ<fE ffi fS " B,t-b fEf+ tkfl[Xi Ht dfi'l4dE



i

f,#,,

tr

Ei

w

ft
IF

Eg, 'i.tl)tfi)tffi ' frlfffi ' *E#fifrfEffi " NTtr,UTEH!
5,'fF' TltrElzl<jl:lftln, y)kTlEtr!+.l#+f+' Hf++
*,4Wr.Htr9ffi ,E)IfifrffifT - ftffi. fil& . ffii+. mi

'[$(genetic diverslty), rBd&TfE'F++ LW HPfi , 

^lfrm24tR&+BZdW&t+H 2Rft=, +l<*++nE*)t' HHT
,E. "

HT&lu+eE+Eft Rt E *, zj<fEH!fifl FTIF#.
iEitrH! Eq++E' FxthiLgi-=^EtP!468 " ffi -t^
Eq* E +Fd,l+HPfilf+H!E I/} , )[+H+mFAIL^.tx+

I fE ' 'fE+'fvEfXHlfEPttfEH ; H-t^EEEtritffi
-1hHf+ , D)ffit+. mfflg - fiil,ffu#iHlRf+ , Hx,ftTi€rRH

f TfE f +, t*,,'' tfr '.dfr\ffi ft ; H = f 46qEEtrE++[E,l+

TH 4, U,&HFl{+ffi6'ffi',r,'aE 
^ElEf+fl 

++' *vnT
HH *\|ft*(hybrid vigour) ElzJ<fE = 6Ed€ " fR+E + tr

tz&fE)! F tr t*lrlT 
-{LAffi ftlXF " *tzJ<fEHlH{i

m : B4*tzlcfE&# trHlf+tH,H,EfFrFrt tfio n 
^Lfr , n+++trzl<ffi ,H,HfFH!-+, ffRfFE*pffitr,H.

Pfr\6oyo "

tE+EE+.[H!+E+' HIIA+ E ffiqxA6ie5+trffi]&
fr\#A, *Eft]ffi +i#fr\ H+rtW?F' ifr n#Hzj<fE+tr
MfiE, fitrfrBffiUHFf,f,FH!]fr,I+)fl ,H. . EUE,f/i X4*



iz]<fE"(superhybridrice) , itFEEt/=t* .trrgK E 11
lo0/o6-15%o " 

\r '/'

trfr*+rJ*.^, d&jE EftT,JDft.EHlrfffi,fXH,,\ fl ,

*' tfuxxits*sw*wffrrJam " i&{lll^,L.EtE![H,1ft €:
Z* , EBrr*t4[ifr'f+l[RHlfE)K , E6E*=.*fl+ T il'r

(antinutritional substances) " &,
H*, A*N-*rt\fr\THW, E.+f; EIHf 4AHfi! R

kfffrJ,AiEKHlr+.fLEfE+ , HHNT+E trnHE+W ':
ffEE.'iH.D/&)ffitrHF!,fE#, TEtr,&f|]ffi+,f[h{tuf '

,fFHizHHlE*(toxins)>REfrHI 
" +trfrffi+)d#i : ,, ;

*tL*)txt.tV,fr\4frt'r._' B . *[tr.H!]XEU+H Wfr\R W
'tS " ?H&*trHZrr DR , E)JT "+.Rf;rFfiWFt" , '

w)llfr,ft.*trHElEfE+ , B %. "* EmEi+
€" .,iil.RH)trrtrH&

E! rAAeiE, iE.f LS{.1){tH

+zJhafr\ntE+ ,T*il&
,_r-,,[.tri+AEE.t4wfrx

F.:F.'ffi-elfri.-E "

U#ffifllYtl , i+4y7

Hffi'EAAE,IEfEdEHIE

P1ffi ftomatrne) ; Ef+
*EeKEfe+ , 4r+j^
H!+TG]{]EWH\riE+.EH

FTBffiTIEXZT'}*H E t+ : 56*EE+Afri{XI



,rl,li 
..- . ,

w )KF\*E."A, )f-E-PS.EUBH!)n*fiff (solanine) ' Bz

"''r'H tr+lry+ - Hs,rE+€+#Fxmt- " EltL'BF'[E

E E*Etr'ileth' ft+**4h+EE*+E&2nti*fr\gl+

, H,-E.EE . R*ztr,F'T+ETtr'AH "

fi'fllEH€HE!ffi*zl<R ' E+fr+rR'6T' tr4
f-L't< trztE+' HBr4.filf+'&AAH€'fl#f (cvanogenic

fr glycosides), HE+ffirft'l'EiE,Z'TW(LyoF,ILW
q' (cyanides) ' +u\+E " Ell'ftrl&Ai].XHH#€Stf,lt

i
i. tr' H *-u*^%WRBtfiilf+AE' rftRth1ff-F.(lectins)' ts

.' ffip.trN5.ffifl@,txJfr\Xffif;-Zf(naturally-occurring

r'- ,ipesticides) ' xi 'f+AH .

.ffi',. HftF+' lliLfilli#{ EtuilL"+t'fllElrE rEUtR

- ' ?R|\W%.W.HfF' 6i+fDft.R7tHfR ' +-E4btutfill

#tn' 
^*tHZW%1ir€,H. 

" EE+trff!J,,\'fllJ;-I. " E

ftT "Jt&R 
" BliAlE' Xfil+E*trekR.IFWfr\ffin?

t+F., ffiffiAffi frEtr E f Uff&rl[HrKns il] [rn]ffffi (Hassan

Adamu)iEE,L.KB!-ffi)f; : " EJ:-INIE t+ft ]zzt^ffixt

?/LRffiE#, mffirgit'f&'{llHEEE**il!ftia' jr'f+

f&i*T{E€tH' m-ELdETtrfHtHiF ! " ( ro denv

desperate, hungry people the means to control their futures

by presuming to know what is best for them, is not only

paternalistic but morally wrong. )



i,EIAHEETH+#ffi ?

i^€Plifr: "ffiZFtHHlrSrl]<)ETEE 
" f*nf ,H

E*If!f++HT4,HEETEEHffi , ]f_H"t f+HEZ[6 ,

 *tt* +xHH ro rn-*-h71xit66qf14,tr E TA " "
t'F fiB#if; , lFBnfry)1fr,tr&7EHfift WW*ffi.

fl{ia+H!*iE . #At, Exi#EtrfEpl/\tEtH!ffi
E ,EtrX,f&{[i ,fHrxT/rf]aH 

:

OH#EtrAfiT]SEH2R "

o #trrfE*ffilJEH,t+t2 .

O++HEIfHW #.E+*fu,E.r.hry. .

o #trrftrE{UTftfrJfrtJ#ffi , E-JHEfEH,,\XP!ER .

tLL,f, rul/Ji )tr EfH#trrfsfr+Ef Dft .R#tr.ff
+rJ, HtrlteffiEtrDt WAW%:ifrtrU# " A,f&{[,1, tr
+, jlEr9ir\,+H,E,B, Atrr*ffi4rfi#trAsilfirzH!ffi tr
A\ H, +*. xmfifr*tffi#X1kfrff+rJfr\H&r#q, EEH
WrttlLffifthT+qx*f U, m'trRft ,{ )W*p+frX E lfr



;ffi,:

1&

FI

#i

{6

!t'

xffiitr MH+n f+ & E! & E + fdExffi t E! f U # r,E ?

H ll+ir#trAil ( caleene) pIglI*HTrEi€Eft

,a H,!#rE, * + tee4+Fxh ffi *+Efr a LfrflAfr\F+E

trA$ilz.tr, /\*Fr16ff fiXtrDtRElr |FAY.H+ +ts-iL

frtf H+rttlfg-a\E , E,ffr Aventis - Dow Agro Science '
Dupont /Pioneer Monsantof[syngenta$ ' E%+Eifr

t€tk{rcfn+9 )Uffi +&rlu L " HWtr+W.AAFJiHPE!

trIkrtE " [t&zz." =1198ffi Xl e*ffi Htrf+XTHlHrlU +t
HNEx,ilHlfUiI4.

I(trAXffi ts & HWrt+WP F"Zffi ' fr6rutf1tr.*1

tLrtr ?

H l ,,\ ++t 2\ /\+E-E + ffi l+rhtcffiifr:^| D)

X' &REIH}tTBfPEUEE. . +Hf[H{ilHEHWJfr\

ffitu)t' " ffiAtrfRA Efl.)tv2H4R (FAo ) fr\e7ffiit :

A;*/\f+tryffW 1gP : z&fE ' ,J'E ' EX' Ef+

€ . tHiE . l1tr . /1EErylnniF) T 1e88 +E leeo +
lEl' tr+trNHg' HH' )trHruFlE',H.Jt+fitrT;t

n 2 + soo {L+7r " ts4+EftE RRiEffiT )r?! 3oo lL

*)L' til?xr.x*ilx{iP {FW Zfr , IhX)it*E'WH!6e}.7

Ffr#FX, " #,f mE' ,B)\t+ltsww)1HEywfr\le*trn

+igililP 42oh "

itE/d<ffii&Ziltllw)<+ttJ' Bfi lRfr fr?*"lfrH #-



t ,rtt,d
ifi
,!,
#.
Ei:
*.

'E.,1,

a

;fi. I

ts : tErfriE

HW 'i5+Affif[tri-.ffi ' EqiT4*+&r . trZtjEIL+*
fiH , H/l.f t5E:nxw_ffi , +P&+Ern4' ,ftg/\{frtH
%- TEtr. ryry. HYE. IH,fhf[+lFiE+Afr,,trFIT
*')R)E'B+. Ert. r$ryHf+. ,1,+SH{F , +€f
En(68+/\rEr "

++ EWtFWfr\WIh,Hr *.F"rffiDxt kt-E fr\{&*fi , tE Hj

&trE'ft{ll E )Wt<% ta *trrrcHE+fi .

tR+E* tr fi! tr Xlf?..ftR)lXLkffi F, L' (National Centre

for Food Agricultural Policy , NCFAP)T 2OOt ++)JFnff
f,!,ft)t ' HllttrtrErizxffi Bt &HZtr , H+a
I eee+ Effi jlfi D, rilH t2olja\fi H!+EfrIJ, Ift ffi +HFIJ
tu1 )jfrBtJiril,/, T 1 + s00n >R " t tr effi f+fH Btfrfl E!&
RERT {+Hti+fUJBmf e+eoon*)L "

+ tr H! H gf iEA.E z\ : *fr tF6ffin-zore4 ffi zJ rf6

ttr+{Fi.



..

&it
l&

t{

tH.ftr'f&,fll HlePfi Al4 IR20% 423% " N#XH Bt tffi

H!&Etra\fi J1 ffi 1 0.3 A tr+B fr U' B.'L-b&_R EIrrfrffi lR

frfrifrfn+*E'tn4.-R&BtfrE&H!4.7v, ' RZ ' NAT
ffi Bt4HH!&tr, ift ffi H!+H,frIJEa\rnH jr s7.8^tr, E

ffimkt_Bfri + E H!tr82! 22.2oh "

aBEE, Bt ffi Hlf+tHT'fE'ftr&81ffir/'1frffi so%

B'! + H,fr t], ffi -aiSittt'{llfi f+EH H! qt FI " f +tHBtiH Efr

nxl+fr\%frit#, 84% |)1a<F.PE, H+ 16% nIjH Bt

fHElf+[TEEffi]XHx .

NCFAP fi alw$lfr.H! BtS /<E TtEft fr,ffi ffiffi : t
tr HlEi<HHqf |J EiiII'IXXFH (European com borer) H!

{egm+&Exg.+ftx. tsf+F.Hawl?zffi ' fli8ffi

%ti1 " H+,Uffi +H.frrjH!4iffif#7FH' *tr*R-fiq
L:t1,t'vffi1fr7<w*w ktsf+ g H " NCFAP'ffr )t : ERlitl

EXtr H, E+.AT tr EFI E!FE+fr AE 3O,fzffi fr H

tr;/(Hfxf+tH zffi , EXPEE|JTB " BtEX=f+^H!tr

tr E, xitr+ffi ru E H! Ekil'l'l ExtrH,^E.tr'fRdfrfr\ *ifr
)J " "Et D)reee +/J FtJ' F€*WffY2tHU-iZf+tH''fE&.R

,Brlt 6 + 600 Effi ,t4H!si< .

fHH!H+' EH rL HIfHE)rEE fi Fusarium moniliformef[

Aspergillus flarus ffifF^HHFfrtrFi " ffin+Effi Fusarium

sq

il
$r



+xi1)9Bf+€#& { l^fF,HE 6E&E . ffiffi A. }' \f

flavus f[ A.parasiticus EEP4.HffiE* (aflatoxins) " ,,r,
YL+AffiTffiHE+H,lE)t<E, ++HffiEHHIIT+ &.
*L+, A#WHAHHffiEHH,!+YLtr'HEAE.L.ET'E . E

ItrHIA% E/TFAftTKE (FDA)ME : -XHlHffiE 
,,[

*AETq'ffiE20ppb(partsperbillion), X!ffiRW?,+'F
E,Z'^r)'fr1oppm(partspermillion) . ttrHgl3H! RtVr , #i
HtrHffiEtAEiiHmHTrraE)Kfrlrtffi " , ,

#HtrH! BtEXSfrf+4n uoN 810 E Brll ' EN
xSExtrrHfilI+dE' trItLPHHH*p!f/L*tE,ttffi &
'fE " tsffifffi#trE)[ffif+FfAfr!tumonisinffiHzj<y, .;ffi
zr&lF++EtrEx6lE+E*fr110%. tLV,*, Hffi€F 

.' '

HIAE' t!,iUffiqF++*trEXttlE*BHHlzJrrF.fE " N

%tkt+Bt$.*- "

mf IhHfr lJ ft!++ HB{F+rr' Xft ,Rffi *E{tp!Ef Uf r
EHPVfUiE " fififil glyphosate pft$fi1Jtr! Roundup Ready

i\trT1ee6+plpE, EffiM*EIi.5.fr th, .+HEE!*

+ . HT++8trAtrHlBJEf+TH, }EH+AEHlhHfrtJ
,H.EtrJttitil,fETE[ to%o " e+tr=J. leee+hHfrtJH!

nfr,ffiffiErfr/, 1 + eo} n >R, &El mi5 ET 2 E t a
6ooE+7tri6IE+HH!#fH "

*rFrHU 
H! )y.f$nT*, f if ffi ffi Roundup Readyft

trFfff Hlf uil4+, 7 6%t)1l(,RHtr', +Wrt\WtlFnEA



t
h4r7%, +tr tr |tlH ffi /\IX#4%' +e#trf++Ta' a
m€HlfljiEfr.3, "

Er AiFil{;t 'fr.914VLfffiH+RB+fitrE,ffiG+niihiHl)l

, ffi++NEfl!^tr " EFT?/LffiH!-fttrE'EEXIT+W

H'!ffiffi " 
^EE{Fi/'l{,,lH!EE€trt' 

fr+ffi#fr\Ia€'
+€ 6o%frrt/u#T 1ee8 +fti*,Lrt,dx. #EtE?ET H'{t , p
W' EtrXX)ftBIqf,EE (feathery mottle virus 'ffffir
!F spFMV)Hli€ffimErJF+ . ft-$-FIEE!#*f+1Htr6'

,t

3i- m*iE*H!+fi 
^HB8 

u/o " 9\E EtNit' ffi+rtffir++x
j: ltlff.\Efrx?r-HEbi6)fi8fr\r+,$frfiJ' H+--ELE)frFI)i

,.r 
.' {i**EftU',fr EE+ HltH,fr ' A&-R'L' + E'ffi Ti6 H!)ffi

*il*"ffi. n, BEH%:tlWHtrH!fr)fr#t+PrJF"ffi ' tHlJ'\*,/rrE
eXffiSi r- r g+ffi+1fll/(R' ffiX-r&^EEEffiH!#gE'

xE{Etr E tU fi H!&illglsKuA tI ItFIf#H ( Hassan

Adamu) f5rzH!ryry : "fEfrHlrrl*Am 'lf-HlalL-
H+nW/N-Zfh' i+& ).)WTnlXH# ! " (The harsh real-

ity is that, without the help of agricultural biotechnology,

many will not live. )



f**EHtrA
ffiHb^+E ?

EWJffiNt+x^-tffii#PlHE, x,rt+ffifr+ET tfr

x€ H'!E*fn#KSt " E#trrfEEftrIr . XRpq tr,?E
H&*r+=t f+trt^&P!E/1' *,L,mffi,f*H'trl.^.* *,
*F7tl6'lrb,L'1+1'* : {f HFI #X>W#ffiiJHtr JiftIeI+)fr*i" 

^ilhgw , M-+wtr+wt FE-+WJfr+, +T*Nl*ue.".! 
* r

teee +,,fr,ffi *:w lHiTt+ k! B*##& ( Arpad

Pusztai)ft -,|J]E+H+U (Lancet) +E*-ffif+++H
+' Hffififfi,Affi++Htrqt+9tr, EBrfrffi*l\ry.atlw
fr, , tuE^ XH " BffiieIB IHlfrr,JJ*l+)X . ,+U^H
lfrt++xw 

^tltfi 
H tr)iztr, *trcx# **T H.

7n : *i#HlxgsHrfirEHgiffiitts, tr]rL#strqf+H
6RIT HW reFiH! iA H T 6E FTjI .

X+E,L. : fIJffi ,H E fEffi#+BI/E€ ( cauliflower mosaic

virus ,ffif,rrcaUv) EIDNA ,)Kq-81{f W+ftUfrW
HWIFWJ' trJHEB lHffiWtfre;plHrq , X)l?ffiFljt/tHf,j



v
B

EI

HG " tsf+/\z.+mFfltftffiHH!+Hrfl,Eg ?

WWEts+F+Hll"lM ' 'Y'ffiftafrAHtrfllfEffi "

€-f E trAIlEE'=f zE Ft HlBIJ'fr) :

o {n+HtrHt}HHlEAf (promoter) ' HE1fr?Hiiil*trfti1
* 

€ffiE!€ffi(switch) ' E#tr+lfi&lF "

ffi o f{#ftllEtrEffi)tr1€ifl,E H&_&DNAF,U "

s * a{nTEtr*ffiP!2(rtff(terminator) ; E,,HEEft+E

& trzt,uffi{r "
f\i' *\(
*. B EfrT:W#E,H!ffifi1tfE+, Fl+*ts-rnfeffi#+

.ft**E FJ -f fiil N caIvIV 3 55 pnomoterH! B 5)1+' fr?H*x

- "r -'' t&:t++,l.H!n'tF*tri& ffi ' *Hew)a*tr P!'l&)lt6gfl *
j . Eth' ElJElHfNrh, ffi)180/of!W5,WtFtb' fl\D)

iEfrll*+.BLffiEB!ts''i'E rl+' Xr#fT*trBt.Rr'ffi "

EtrEEtr H!+#Ftk! [A{r[E : ca]vIv 3ssE di

+#H *+d a qHieDNAEEf6rutlH 6!&4.ffi " B
+ DNA Eaztrffi H (recombination hot spot) sJ BE*itriEH

f0lLTE+rt)t#P!/fr8(dorma*virus)' EEEJE'Effi{Effi

,fr E . Ifr{t1il,,fi l?fitt *+Br,tr A EBuE+ ftffiF.H Yt &

tE'fUZtL " H caMV 3ss EA+5ts+ftFSH!ffi#'!'"
A,^HEF)[+TfEiqiF,F "

,€tr+ff ffi i6ffi f; tr (Norwich Research Park) H! ='fi
frWfi+#X , /rAWE. , )WWlll*+xx$,E#H!ffifi'L'

f+a\zTu:

l

l



78fiI3**BI)EB]BT}T)IA DNA ,fr# , Hts,rH bfl
(aphids)'ff7! ffiW, HEiE*6,1'* . 7F#*. *,l,f[HfE Yr*
++ftf+(Brassicaceae) trJff+rJ. tsf+rfrEiE frErf-& # I
t&,, XiltrHT*:ffi#r*lt4rffiUFtEtAffi+ " fE&tJ*+ffi B:
ffi#TPATFT'JffiffiWtr, frl+E+l-lmffiF€ffri rOS+tfi T I

P!)EEMXil (virusparticles) . HHtL+fftr , EfEB*p! ;i
't+WrfrH@,E, )W#H^'.4l0sfCaIvIV35SEAj+ " EE trl:
W#WfWJSfRAE'-tHryfE+ErlftL&, p?Efi[  :

EH " *ffiffiWffiw+xffi*+k1ffix, M*Hr[jEit z,
*tr E fRErtr(natural recombination)ffif,+.H!ffi,tr8 .

jx=.fiFl+xfri h : caMV 3ssEArEErEij
f€ +,,L,MWffiftiRT&q fr\WB I HE,fi HlHtr HTffi #
ft , tH4frEltriffiBf#tr ; rEiu+,fl ,Z,m#EH&ffi
Hfffi ' *fr?Wiffift€m " HT++trEFtH!ffi*Epii

x-HTErffiE.A.%fr^^ft " ffm ,^ x*E{f.fEJ 
Effi : J}f+,F€E!,EaJJ+, +6a H*Efr+ltH,EE
fiH{T)Etr ?

E TCaMV 35 sE A?E 6 frZ E 4 I H,F,effi H!,fi E
(human immuno-deficiency virus, ffiffi UIV) #A,
ffi#+Xryfr 'X (RogerHull) Blffir[,ft : i]ffif+z5
lE fr!,ru#, WT ffiA+H{UHtiE#*ffi ( reverse tran_

scriptase enryme > 7.tl, ^HfUjE€ffi tEHHEtAtH+ .

trEfrtJ**Bi)EB H oNa fq Ft, T 5 ffi E E!# trrE t -H&



ffi
ffi

''B
roe ' frTfr?&dJw4frw1$ftrl " F-z' Hrv,fi#EH

RNAffi FI' fiE]*Affi *H!#trzH^' IBEJ'THEtrIHWAfr

tr frEItEftl "

. HA ,WEBHWffiF ZE, DNAA*[qgJt]ffi,

fr xtYl1#r?frrf - d E mf rH{&EEB!tr fAlF ffi ' ErJr +
*+'ra 

E,\i+6f,!,tr82trF1#fi,trHHltl1#' ffi*M*Hffi| "

ffi +xt, y&fr-^*ftxfffis!\EtrfrrelEn!+lx'
4' fiH'tfrtfr];n+nz[f '-r-qffiffif#*8fr\H%w*^a ' E

.3
$. +mrcxtrDft .RH!ff 1,R, w lblr HHtrt*iff it#E!#.r

$l * n-1fr' *H/r^&ffi*ffi*T^wnlHffi "

, '' 'r E E&,l.ts'1'#f;ffiTi[HlaH ' E+trHtEtr& a
,iH'

..ffii,* (GenetechInc.) " BXa\AT 1-976+friJiv.:-,'-'-e.:ffi-
''? " ffi-+z^:EfrFxt)ttrlffi2HHftljEHH-1'/\+tr8m.' *

+ 197 8 +frI3ATu\+ffi ,Ht(cloned human insulin) "

u\ +.f* tt H! ffi ffi (pancreas ) 6E j) lfl'-f + lE16 ffi 4'ft
J'{,Fffi E!ffi BX " Jlf+ffi Nffi EF H! i&F - H'}1il,,7

.8, #[+'fH,,\ffi t flSE)fi (diabetes) " fl#ffi )fi ffi.AHtmi{E

l^E'itfr"{H!ffi6fl#, H#E=}HE?E - )ffiW''ttrffi ' AAX

i\*tr4HffiStlTLr*,EtrE;iHiffi " 4EZ<&.Hiif,'? , 4HEB I

H'5F}A , #HEEFtERffi' Eqffirum€H!+fiB'

d*' ffi Xl6'fEfl#8,trH'#milE[BEH!ffi Et "Z'
'fr Mrrt+nflffi &fl + EHn' fRffi Effi fi 5 +E #gt#H!
K@tfiHWW^) E!ffi#+ ' A-tr.,A,tr fr\\A*,+tu1ffi

m+ 'fr6Ef qn=EEqHH!ffi.H* " fiA#'ff*f{Bft
,fi H#, tllr,y'rfr.+uq+EE+*+'



kWt+W+*jEtr# trrE, fl FXrh 4\ ffi j-l?ntfffi
(E.coli ) tEiAFIffi EH . tsf+++*tr4*8!4ptt
#fEH, -+ 

^f+waHEffiiltfiE4F 
-tr'HP!ffi ,H

+t *W)<EhtTHAFIP!ffi ,H H, Ihffi ry E rh+rJ ffiAWW

ffi . tEFJEiffi tufti5ffif^E "

4F+EWt?ffi , 4ui6)?,f^{ffitr8leKiffiH ( human
growthhormone), i6)?m&)fi8! factor\m, tX&iA,?
W1+'l+rl#fh (cysticfibrosis, 

-fFifr{+,t+ffieF,6) H! *,
,I+'J " +AiAffiEftHPlE : ++#tr IFWJEE,T,4IfrEHt+ 

^dh)yEiEiRiE X ; tr 2, xi++E trZU tr J*1 F.M*pH,ftH. 
:x * I : I'

ix ' itr:FrEffi "
trHf , #tria)?Eqxf+KE WWi, +w+xiE%ir

4'W, EE++Htr6HEEtr-€trH+ffE6fr
(vaccine delivery system) " H +-rt-hfi I ffi&ffi;.W6

f;l. F.Jtr . ETA+WIF#.tr, HHtrxIEiFFIEnTE+ .

atfuhffi%tfllAfit " Eth , f++ xatrJ . t+.
( charlie Arntzen ) i*EE t trHmjfi t+Flf+Bllfr

rfrfr\ fuWAEfr,P flffiffi , AAMB=IJffi F}'F,fr HlTi EE " E
ffi'trHffiEfs+, *gSlJHiRH![&r4, HT6HE J_){+

tdt
rd'\c



k'
E

tr

re , EJlLEffif<ffiriffit\1a1ffiffifr2E.Affii* "

W7 6.F^, + tr H!ffi fi Ffr E*T}.fl'--HaEfi EE' E [E

( diphtheria ) HlF I-" !,(&H{t''fr )trHHlzj<Rf[ffi

* - 6rfi. ;tH'+R')l4x 'ts-F'rtlwawfuw',
H'EHEry.ft'f€fr,8! trffi itqixfi[,fr '

ffi +AB tr EA x{,,\+ft a iq A ffi,W}\E ? nsfr 'Tfr?E.

 IH"JXffi ' ++tr71*+44trH!&^ ' if-ELx*fl'tHHPAa
3

-trmEA<',FiFfEAt2'f€ffift!ffi*tr)EHffi ' ffitr#ts

r * &b*'tffif,! H+rJffiwllEiftE ' J),t&.Hi&tE4mffi4EljH',!

.s uE,fi , frF,^ ' *xP!,t+)l+Eil6rEB! Eaffiwr'"

ft 
u * rffjr,i-" IE,# fi Hffi*,,Tffi? *
Edfr : "'ff'ftrJ-.f+H H l1'+*T:-iq6fEt+fEtrtrlH

WJ+*friF{f11ffi+' *lsHEFl+ltle4 F)fr#' ffitaE^^@W

)r-t+#f^ " "

tfrfi4lH 1e84 +R*& (ti#&i) +Hf--ffiI
HHli6*g'wtr)u:

" frffit++xtra*ifr )t+HEffi qEEfflEE' 5 EIE

iftmfiBfn ffiffi4l'.ffiX' Peffi WN4.t\#* " "

4E R   +Z< J'*EfH'f a4*4'f U' *{F )trfr++f r &7{t fiff

fiH!+EH ; 4ER +,EHfrffi. H#. ffiE*ffi.R*fl '

X Tiffi EfA' L'fff T'+++W' flFiz-' L*r,Fcel*SXHXql

,il68rytffi8!,Rl\--t+ '&*4WAN ' Eryxt !

*
ffi

4



,'#frtuffitx

{frf++}*EErr

tsE H TlEHE;fr=ffi Ffrfr\HEE{(lithosphere), &Wtu
LfultrEn35zz.rg ' EiElRnUJlEsE tOAEfn-E o t
EH TrerStHT,%HlEi+ . iEJift Eiffi iE, ytpt t&**1fr*
zJ<E(hydrosphere) " 7yElf,lg|%rtW^ , 2%rJWF^, "f*n
RH r%EEEEl,t*/\ 4 rx.ffi q wffi*.lF+rJw1ft.71< " ft,

E . zj<Efrt--EffiAf*fiH i-:rt, +NE tLW EWJ*+W

(biosphere ) "

HEWE.Vfritu t:F<Erlzk* . A-=1 q 6f+ EWfrdtW
WilIfr], #TU_E.,IE,IE,H TilWWE IT+IH!ts&g " Efi!+E
+ trlX.f hm# (weathering), HE;WW#<EBiffiMr,fr,fr &
ff+ fr+nlrt . H ffLIrt - ztft 4 -=t#tUFI H!:tt* ( soils ) " {t1
*>frtfrfttrtdx+RH!*8, #l] a :h&ffiElt+Et H!

ffitri69+H+tr.,f8, ffi HW.AWffi H!ffiffi .

triEKElEer4fE+' :hr*ffi HE+P! E ff+{+T



,.;a ,';M H[trtLeHE , ffiu*YtFx-f HFffi{*tHw#^fr\trill*
""* l* " tHwaF.*rE!Eftg*trffi++,;<' ,&\ii*Fi&Hl

Ei EwT\+*frif{%rlft "*awwtulHtnffiffwww+rJ@

,l:t'*tr' %ilffiJtH+nfr\hW' ffirtH6f++t+' iLtH

ww-HryLr\y " .tr't+ H+nrtr*.r*z lil E! wffiE fr2=E18tr'
{*.+a fi+&H* r+-HTH.fr\ "HWHEE" 'ffffi ' tE+t
ffi ffinx+++2*T+#fr1u+n.
4 *m' EA,tx+NU\+E*E+ffi' j+*h1,y.frila

j., XeXmAffi FRffi Il' +M-tlRffitrnfiftt&iffir,t*iffi ,E*RAH'!ffi

:' *ztr' 1&r**HHlY,ffilEJwttutr"fi,ExHlq'fY," &uJ&
t

,f,i:' 
- f i4iii=fr ill{qffiHEEi^Hli+fF+E)z.frEE!&rlll' mH/\E

,6fu-

,_ffi ., o.mrgt<muiff+rEetrEn!,HwertEttn! ilrf "

' 
- E*rL++ ',,\+fi+ffle@i+rt'xfr+.' ,14r82)q

]*,&fi +frrtrPkEtkrlu4.*4&' 4rxigiEiEr#.^' - @

ffiffiH ' rPH+.j& 
"*Ert+lnli,tsD}}9tr[&F 

'E4'y'EX

Et 1o : 1#*'lt*tt' *rEfiFtift*



ffi T+ T+rrTF.fr\ttuD " le30+.ftattrHe.Hlre1ffiH
,x*l'Pr"' '}* x& ,FtE*fE{Ht+tr^RAtllrrJ+ "

E{ ffiffiVreffiE (4#&dll6r[) ts4SEH!ffi

. B : te34 + s H t2 fr , +trtr*l3/\+HtrUEdEir^i.k14l

X ' 6frE4+s00+EHftEEEEi H!* *- , Ytfr,frE
t*1{ H4iK* 2+ 410 A-E ' 

^ 
JtFlffiffin | + 4so a\-E ,

ffi Hts e.z atrE!trfRA#tr , {Hffi+Er=az- E!tr
s . + " HTBiEaEBlaaEz!ru+ffi , rflnfraxfr\

,it.:1, E)t#fr,}ffis0%, iRA-HEHB' Ht*tEAA++|lf,
r,: Y, " tsIEEItHH'!.--E^X#i#rt1ffitrU-x' lxl#trtr ' E*ll

ri.

r, ' I'YHH!^+'i4ift+iE 'L<A0RH-T,E@6H!A+. 't.!f...
r-t-Ar

{$i#r *l1r}iF+nilfl# , ++FIfr+?BtE " B}vrffi'IHEFH!.-s-X

' +' Ee}*trrtL-E+ffifEHl]xlft .

fit+i^g^X*eattrHrfi,ffi ?

HX^ +flE2d*tttfrtrzdlz' *tr/\t##H+
trBl3Hll +. ' fffHs*' zJ.E' tHtEfr'ffiH " IfrIllRXlk

fr\#ffifu&, #EH! HEilfi IE, +.1*X3*H!{E}EffiMT

E " +.i*+X,ffr)t : A-*X*RHHI 'f;(El8tr)Ktr
E!t*., nffiffi+&+Filf, . 4rR&HHtf+tHEx,
frtjf l-Et+#tEH!t*.'.E1ffi us+/L+, ffi R+.rtE'ft#W

ffi ,]XI?Htr,IE , NUFffi+/\+EJIEME "

/rA W rL&t#,eH!:ti* tr N ln?Hnf #r*X lL, ffirA
iANffiitr, k\xff+#xfq& H&EfE ttazw[ffir**ww
z-1,'ffi(minimum tillage) tfifuffi(zero tillage fr no-till

farmine) *i€+l^, tsf+i8# T'fX trMfrJ #fS E ffift. L



r* ,o * ift ft ft! *rffi a, mt, h Ix,.,,+.*.ffi" &(conservationtillage) " ' :

&,x#4*.r& , hrffii,A-+. &, lEfrlF+rJtEfiEH 'i:
HKZ'| , fr*+EWHtrffiEEEi6*H. &.:

*##wffi-ffi;i*EffiE+H " )i'&-b{IlmFi*xi- # 
:

ia-
+H*HArfr.' fRm*fihnF,&A€rtT#qtEgll6EH {*,
*W*+H*H ' NU€,2'EE.EflEITEffi}E ' HEI&T fS:

*I-J'}ffi A2HEE + P! H#M'EE . l::
B;

ffi#fr1ffi=t+ii*Ea(r4fEfi " tsf+t lffii*ftjffit* ns:

:2'T'fs.trflfrrYi.\rE. .d_
F*#ffidt,.&*, Eftm+'*.Wa,{RWtHT, t}* 

^m.fAw.aw, lxl,*iE#Ej , #-}:t16.?lEtrtJE " tu#rtn,), '
f#*T}Bi*#HEEdA,I,A E P! hHillj' 4T/i,il59+HEtrE
IHE+ HtHEr, tE EjtuHEffi,fExtH+Hgq**.frfi&f4*.i*

EEfi "

&ffi111R#'14?k#i*P! jifE +, FftHfr tJ tr!)&++E-

+ XW'WfrVlH " EAMH + tu#fr E,t'#*iX H! [ftHff tJ,Z'

,AHHD}TNfffiRil!ffi,IT 
:

O E+lFjft++'t+FAHfrU (non-selective herbicides),

E"&YEHffir' xj-+H^&t+*HE 4+4.ffiil8++
H)]&#HH!i6}E}IHH "

o 1+H'l$'fft (low volatility), T#.AiLhaffiW&5tlFt'.ffi
t1ffi+rJ t-,{figlF tr fzFlFtr J .



'..x'-
:ffir'

rai'--

B

H

. 4W.DWEzl<JitrU-t. tr tAfiffif?' i6*zj<iF "

o'fftE'lt' 4+EE +Et46H!&BR' FlalTfrdtWl#

ttfFH (low bio-accumulation) '

H ffi T,, # E tu*.#ihfr\W€.nlj EHE ffi ( glyphosate )
]t)1-t< 

f[EHtfi(paraquat)'
ffi Hunffia*tr fr\frrhttx. ' HtrEtsf+ DTI+.frfr\
!F MdTrttftf:\Tr+*t1tr, H?WfsatHffi&+*lsa'' EFla

.-}:. ffi)a# " HHffiA:hj*+{*r8tJ6fi4 (hiehlv deeradable) "

::' HEffiYcFUryIl,ff(adsorption)#nFl' Ts:LE-ET*t'stJt'
ilr'

. &'''l .5 ft ag 4 i5 ft zJci,H " H + H E- ffi H! * --, tr fp'fft ( I o w

,.ffiri"upo* 
pressure )' *ffi EuJ " 4*+4 nfif'1+wiltt'

t5T=^rfrEffffifu\TFw "

HE ffi H! IhHthfr?' IEX H xitH +nffiffi1l-t{.fri

N EPSPSEE (B* ) E!+IIffitJ'fFH(inhibition)' tR+EH

lEffX(E.G.Jaworski) H!ffi fr ' HE Bffi+ffiA fr 6YaWH

ffi (phenylalanine) fr\ HWe FX' itrE(tr E E'ftlri'fF ffi P
EU+Hf;Lmffiffi " H+A#fnHruErtWffi TffiUtrts+Ei

#m, trthHH ffixisfr*LirtWfr\#'l&lFH'fEffi '
I eeo +'ft + ffi , Hwtil$+.XF/Xrhtriiffi E trr

TE, Tfi%JH:trETRElAtr . IHTE . EX. iE*' frH*

+tFtr J P HfittHHffi H!'ff H " tsf+TqHf..W}^z<fr\+€

EW(FW&ftiX Roundup ReadY(FPh "

fR+E+trttr-Itt * ( The American Sovbean

Association, fff ffi ASA ) Xf /-1,' Ffr q fuffi i*Ftrfe E! jE a



.mfr : 73%fr\x-E.lrxl6FHtrt EE , WH_&IFWfr\

9*W *h Gr op residues ),fR F T +.i* +, its trn *. iE B! €' t/l
m " 48v,fr\ trtrT[*xf+frffi4*f-tra#EflE
fF . H 1ee6+A2001+, *Hfuffit*HtttrEffifFts
7 ;l(tr,H, f+tHffitRfr\ 4e%, m,_,,'#i* Hlttr E EfFtE, &
T,H.f+IHffifiRfr\33O^ "

E{ EIE ' HTj]il,r'f##,, 
^2\2lL4+700nr.ry'/t tr E E H! t:t T2000+ff l+lFle., tu*X\ffi Ezj<*.ift

*fr\nFttr " tll-tf, H+AHilfif#*6i6#r , ftET,fEtl€T
w4 - IhH . ffi.fFilffiHtH.Jlf, , tE,lEEj=fr€T zIL3+
 oonlrntr,tmiH.

H-M##in : l.ffi0DEAEt,ttrHitr+., LfrIlAh
 X&tP!,H WJfrftft,t " fr?WYF+Pytr*. H!#iFf &, {fn

\H ' lffi*F-XJEg ?

w
,):
ffi,:

fr,1

W:
*A:

#:
++;

*. ,

&l
IJs:

hi
:

e,'m!t"&



V
EI +€EtrgHH

+gyRFfrHtfHWnEr?
*t

ffi

4 *(FrnEHKitfE+ ,^ -tgfnta,ffiwFfi#*1w
,$ mfoAt=, )Eiiyfe{FH (photosvnt}resis) $ Sffifr'ffi,'tf

S * H, aifiHtlw*@ta&ffiffiwfinfr#.,' !,{E#ffiiEH

.rimq+s trtfrz " IF+rJy.frxffi** - ftl-iif#^tns H&E

,}***1' XR*+E€ zE'E'ffiH&ffiE r;iJfrtaffiE' A
' " ffiw&F.rf-rEr " w,H*IttH.' f{trl5HfuF;ftEr:ifr

tltlaffiwft ' N&xwfrT&EE ' {f Hi}E+*lffi+-
w'w'lar}.ffi ' 4rtx)l{its e w#ffi wffilb/ilRfN "

aqxtrirHltE/w&PEE' €E4nglj+tit
E, ftEfitl*AEEffi,HffiIH . T*flEryt., iLTLE

#trE Ht'ffi rt, 6fi iE Eli?t'ffilf EiE*A-=1 "&84 t frdffi E

FffJEHlEE/EFffiiE . ffil1HtrAB&Blifrffi ' HH=F'T

aflffi&& ,+Br+IfrffimH+."

WBWHffitr,JtrEI' ffitr,EtrTffi,fb, ETLEftEE
*+EtE,{+Fi* " tr Xtsf+i *T' lilfr?wwtuEafr *'
nTEmFAKHffiHlnEX+zu#rilFr ' ffi ' ffi+&*'g+)I
'tR , iLIFWHlfRgrryq4[ "

N#X&+*-Hz".Wtrffi ' +*E€.4ifiXdF!



tr14, rtUffi'ffiHM4z,kEE#lHffi , 
^ 

mEryE Hgr:.ft&
'flilHHlF$il. iE+Xft!ffif;itrEE : IEHHWWziIX+AE "*ui

*#(cettutose)trtWffi, {tlffif1 ' *H ' 
^ES*?Tffi 

e:
*ffi)nr ' EJJ-IffrtEHH6.AffifrJIfi., U,.*tfr,R*zt fli
i#'f 'fHftlrrllrH#t . ffi:

1990 +{tX , *tr&f[fp,/'Nirt+(oregon State 
?O'

University)filf++X&E . j€ffije*(Elainelngham)g- x,
tnffi^+., rtlffi-ffi4frH%Wtrity.RHlHEFH.KffiH r*:
(Klebsiellaplanticola))4fT)t&' FXtIOWMWEFl(plant ffi :

wastl)Wlb}rEffi . Bf+PEtrrEffiEqN+)(TEffiH K:
ffi(alcohol gene), Wfl-frCWiEEHffi{fffiiS{THfTE{E f,
frfr(grass straw alcohol pnoduction) . EfiFt+ ffinlk *ft

W lLlrr&.€:mFl, rf EL4)l ffituNffiruFhHlrFffii6* .

)i T ifr4iffi B|LFW t:)&ffi ry T Effi trHlr*i6
(sludee)' EA)EA.ff NflE#+, .f&EJEt)EllE-kH#tffi

HT*9SEEHtzJ.E . H+iUPlHtft+Zrl, L*ZE,
fl zJrEfiff+*IJtf,*rEt " 4Ei+ffii86.., r&trn* E

EfTH ,M\*+.nlftEPlEfF , r#ffi&144'=H!tR*ll .

tr-z., }]IFH#trE.IHB E,Kt+HEfTIEffi Elifr9$,,J.

F.ffiSfr?EHHK "

fik6lg*I+tsetr)fl E Zf tr = H!_*H(New Zealand

Green Par[) r]4 ' #tr-tfui}tr*l$trtsft.R HX*fr*
(New Zealand Royal Commission on Genetic Modification)



&
{ffi."'trm
ffi

.E

Ei

*
ffi

ffiE+E#+ " {&EJS*A+E#++5&IE : #^i+}]ts+
W#WkWfrU EH!r&i6E E W ldr+{?*W' YrH4 HVW.

x[fiftLBtt+WJ " i&tElEEjHffi : HTIIIE*+ ()u

ffi *.I*4 # $ ) ( Applied Soil Ecology ) H! iA I )K -t 6fff
flFXF-^ZTE, r<T&.H.J+ttrr6ffi'fX+FE ( EPA )

+jhGH!Esr*90,f+lt141T "

{&trJS+H!E)A, B lEtrxi#trrfE/\*itr7,1{H!tr
4' M' +FH+HH!tr*EB[ftg,,\,L,'tgE " rfltrr4HEEII+E\

,ll **J)]ttir\M+U6tsnl]*f H : "ttr€X+Hfi ++Htr 4frffiH?

g* r+xFFHHfr r "^Hi&+,t,1.1HflEDrfl!+E+ts,+f; : "ts
ffiffi ':ttrffitH!+ft ' )1,+EM##H*1tuAXfrHffiN- t "

n?!rcn"q,' iiirTffi.,Effifr'Hleftf+#Am %(New Zeatand Life

Science Network) Ell Zlj ift frf B]EA' }f Efl r8'ff H EI

M ' Btm %*1fi{#Xffiffi ' ry7ll*6IJ€*(wi11iam
Rolleston))(Ei"f rr& Hffi :,f&EJs t H'! +E g fl frvD4
iE , ,fELES*Tr+ . f&Hf,fiBA (Mffi+.f*4*
H) +H*EldfffiiaI ,S*.E+TG4s." IEIHj , lE

6 H! #RtE.nzl : t trYliffi 'ffr +PEIIXT H +jhlE{&trt$

*+EftsHlEBt)frg$:

frftf++m#E EII]I/+EEHIrLtEE]AH' fE'fH

1+ffi)irui E :

a ffi*IF/tHHtr H!*A2HH(CNa parental bacteria),



ffi+TD*I+$i#F-W"
o A/\lE HlXg$Hfi tnl, HEB E.EtTHE!# E T-[+T 100

n l*,   mflz\tst- ji^qHllHHE*g$4iE+tE

TAKE "

OH +XgOHT E+HB EI, iH E trE,Effi $.NEH
(Zymomonas mobilis) . jIf+HEfttJEitrffiH!2HH, #
EH{U2HH , litlrfr, &lq&frW flrr+TffiiF.4^ , Ei.fr.

fixazw-fta,.titrffi+ErHt+4#tr .

o f++FBi&)l.lE : ffiHH!*trEEtrr6rE+, aIy)W.

A fr - + frrt#F€Y94. E * + +rJt+ " Ef +ff N {H fiW&
(horizontal transfer) fu1flf,*, {E,fHrHffi#trrtrTHff .. tr

frIL, HEEEffiffiEitAfHtl4 )frl?+rrffi ' EAE ffi
'kW"*

.f LitfE+, lffia1,ntr+HlrH-ffi#mrffiit--ffHtr "

O {&trJS+iAXHHtrHE H.KITH4.PEffi , }+ HIY.

g.l&ffiHW#fr\#t4' EErlzJ.ErEtH! ttr . S

[h' E)At.HEEEfTHEF'fHZ<rEEHtrIftr, tuAa

a E ft1HiE T UffitAW&t rt, 
^frrJ€rHHtf,ryE+EHEI .

O HHtrHEBEEt+HffiUtrH*HliEffii& H. , LLfr4Wfu,

#tHWHKWitrfFi&H'tET #HlE " EII|L' 4'f.E*
qS +ffi#,,f]F H+HHtrHE E,KfTH4FHftlE
H,!EffiEFI "

o it*Hlf+HIffinT* : ryef+ (wild type) EIHE E,K

TIHHE)I+^)ffi (xylose) EffiFiltr+€ " EJIL ,i^h



ry
T

+€

ffi

wHwfrffiHFtEtE ffi ' **XEhlULFnHffiWffi
iEHTHEFIU "

o zJr;[4qggE+rEi, fEEJFEEt *frB fr frffiHle
*.8 + {EEIH tr rffi*t\ P H4R H! g.f h " *yrWA fr20)

&{EH!rHHB E*frt-tffi fr,' 
=tri+68 

+# RW&iElF
Xngf+Ht?+z]cY.

rF eiti lk!ffiR'+.+ititnlf++u.fn-Ft+,.tffifik
!

5[ em*miaffi HrflrEtrftiE, #HEfikE1€ *&K+E
f *, 2cot +3 tr 6 El fiz1"6gfrg63lm .

- a* f ffi€fnrp(creenpeace)plHffiFl+ml{B gf:ftW9l

It** :,2,frwtuffi#*H-trl*w{txitfrifr&, 
^ 

ffim
iflUtrHf +. K#ft ffi frfi!,ff ffi ( avoid extrapolating from

tests on a single organism to predict effects on an entire

ecosystem) " tkEjBtD{*EtrHE H.ft ffi HHlifr gff ry
ffi ' xfiifirlFfi'€'Ehlul'H!ilHw , wwfrffie.p#iffimr
FTE#iEtr , T{EEfrEE.Eft ,iF+tr  , IE]H-ftEiTtr

7 "t[E'{E){ ' zJr,f,'finT" B0il+#ffim .



flAffi 1WH*+H!AE " lHffiZq U&lFfrrf-E.Zw*u' t'
ftw&ffi F,ffiH! E +A $r€xi+fl !t&, 

"yYyTT ft

l*i^firi$f[€ftJfX

fr%LffJfr.f"' Jf{FAffJffJflfi-t&n# ' -fift*b' ' T
fr*fi 4)t@#ft!€ st Fff -tffi #.HiiH,EE' J-XEH ffi ai6
IAAfiLH!E/ L, ftEWfrWH+H!H#FI,T,,frE,frffi..

+n*ffJA.F" " tmSH! Je- +tr\L' EiEiHffi *A WfriJ

iEAfiilit&+Ffrx,ffiffi&ffiH#l' rnlL+.. - ttr - h+
4FL++, m#4rx)Eitr+ifi,qE, $E&e*affi ' m

ETfXHEEI1$frAHp.k!fitr , tu l, +iri€t'trqEklE

ffl' EJ !,lffi PliH ffi A'Bft,tHiFfA X eEr:ituffiB!ffi lE A
filo

H II HE9P{.RA SilT#+Efi JqrE.frifll.tr' frfrtb
i8ffi6tr&R Hg, ( FAo ) fEE+84.f[fl4(wHo)z
IEE'XAStfl[,ffi$*( food standards) E! Codex

Alimentarius * fr*, frffit+frWEtrAffiffiffi3ti*
ffi , )#fT T iEt<m-E l&fl{ H!}i*iA ( GM labelling debate) .

tst€ )! *tr'x +fi ,f Fr tr tr fE{*A ffi a+i6iEEE

*fficodexfl , Elft&+€*EqASilEliXMrf , ftrul!



ffi zt F+ H " H + * + F H fX tN.W.tuRdE ffiU tir\ S
& (mandatorylabelling) , tsf[+Hfi!.ft* ' -EXEEf

E #l'lfEElrtr . E-+EHH[D N : FHfll],]-bE 6Ed tftEffiR

. E?el{M, 4H#FXt}P+.F"ffi4F, qEE+F*riffi

#
ffi fEElt+JtHj, EE " *tr+ l-A'tS" ( substantial

ffi equivalence) , WEZ, ts4Afiilq frtVrilFl*ffil+fr,
* 

,* 
A* , fi,t&Y,,t* - H#{hM". Affit=t.L' Fuft=^.F. ,

:&] trthiqE,Z'Ext+€HtrAfil*tEdEffi llfn$ . Bf [FHf!
f * it* ' tExHttr. nr€xr){&.-,rrH*il.tiElx "- c-'

- d* u' a*trfnr[cx'frtaJrfrrflfll#HtrA Fa , tR]-
1-I&
tE-,'pff.L.clvt+,rff " ttrHlfii*E : tdg,lf+xiAfiilAq; ,

. lmd'/ir-ry. n

.''frn=TEHePErt . EIfh' A*EI, FfiHFf.Htr.Affirg

ffiiErifffiElI4?A)+'ffi , ift#?El+\frt1 " lEItrj ,

EJAE6},I,HtrE{R&AX4P, JlFE.J€ftlA$il AA
€'*f[|ffiffit[ (new allergenic properties) , ffiUffiffiffi
,il'.fiW1ffiR F"i*+.fF H i+Atir€, rXffi +FX$B+A ff EJ

FEP4JJETtrMHliHffiA .

AqXEIE, HJ( E E H ETJEH+ {6I\H,rAflANU
(Food Regulations 198s) , Uzfrxtsv5.trA$ilffi*
cMtixSH!+I " fRfEAfili*+ (Food Act 1983) ,

FEE.AffiffiUEffi ,L'NffiR+M +TAffilHP!ffi ifl " -'J]
H rL++fiSt E'i(ffi E*!#ffi ,,L,ma?w U|Z#*WW
EEXSE.

IEffi +H+, ]i.,fi A ffi {6ERE *FE tr A AGMFI'}



frlA$il' b&rfrUffitif " iIfffiiE EA.F",y,manffi+mz\

AfiffiW&ffifFFlrlP!ffii*ft* "

fttltt=tH *i*+ZBfr ' E'X E trts" frlb'^i*nltt\ifr,
Etrr&.RFITIAEEltirB " El Ht' 6trff TA++#tr
(GM Free) HIEXT E' tr.Ht trXl*#ffiftW*WrlXlt
(zero-tolerance), €' B! E X NlJti+fi4, %H{E7E T+4;1
t%4s%H!++#trFlr) .

sEAffi +E6AAffiEtrFI,}H,lEi&ffi }i*, E
rEitiflUi*€i€HlDNAH Wtr tJ,e-EtrA+€ *fr + . B
FA DNA * e DIHW&^+,\8!HEI . AiflU]fr ft!)jfs
+' #++Htrrcflsfr#rlfrA.ffiH!+EFlrl, ff-e.rfffrs n

ffiAfiS' sEI'fFrEHTstTmxjEtB!&^i.4ffi " -m,
fRm ,{HH  ++Htri,+WJ+ftWfiEE - it#E.tsffih , m' '
E')ts*-h+8ry%XftIjEAiil, Frlit, 

^^.ffiHEEE#++Eryffi1€ , EJ.XretElSXffiUE? X+ ; flBL ' HTtsEF

ffiW+rJ (extract) TADNA , El[L , frlt*{f.lTl?+
WWWfi tt, #,T.fl?ffifrBltrA filFfi ffi PliH . XEfriE

q*tru HXIft Gvt66614^ff ' A fiilffi UEffi )l+Exi

ffifEEtrlr&ffi:

o,IEH Ht l t&t*E 

^TA+fEtrFtrlHgHX+ 
( -fitt

w*wtFwrtt&&ffitr) .

o .D-iA++EtrFtrlHlHFtffi IJEA frn, lf -El{&i*firiff .



k'
B

{fi it ctvt +irlff I4EFi€ *L *lePfi 4tB ln e% 4.

30%' mlffffi A R*,Y,ffiE+E iI.,!-b7IfH .

Ei iHf+-ffiElE : *A#TXHHH!'f ffirf0Ex "fr

, W,. ASil , *TflAfliffiffits,rrA F"4$rrHdrfrJe
E . 

=&tHtEA 
(iHffiAGMAWJ+Affi)> -fiFtEt :

*h'r< Htri+fl-4Affiin|Jifrtr, ftrffftf r,l"frtri+fif,+A*
ffi Afril+, 2to/oa6ffi (z1'ffilffi) . xEts *'fr5.;,)JtrJ

4 BIDNA' HE)EiEftiffiimtr++Htr&^i+1aw+a\
,

;ffia%oue " (& : EtHt ,frtaL*lwH.wlFwJ , ,aT

: #gt+rr#B " )'d,.

. s" ( fl*+ElHqtE+)xplixfrEE : wrw&wffrrJtr
m' frJf! (patents) E6AW? trfiAi/.N4ftEffi+

^re' H! ,EtrtrAffiEtr+A*+,7JyHNW E-hETH

ffiE*H!4Rffi)treH "

#t+xEt*ffi + + fi &84 ifr Ih {Hk1 a\ n q Fwz
tr, Hffi+frEEJ},{,ftr{&{IIAA F ffiE*H :

HlFffi " RtrffiFrJ+EEJntrJfi (CocaCola) .5€.

'REX9\E (Kentucky Fried Chicken) f,l$i .

. N+ts,lb€Ufi, 5E EEEfl[J-X'^ry€f U& " *W,.IRHAA

6EHE +EqEtf +H!€f tJtX " *trffi rlr#a\A P!ffif lh

Hfit)fffrJ' {[] Roundup Readyte.ffi fr- +'{Rtrt1
ffl+ "



*t+:

of.fifflffiA(novelty) : E[jj*l frHII,' tE^ Xt&/\)q
)IHXHIEEE . H 

^1RD))trMr#WJr.tulWEIa\A' 
E

!-t,ff HrIHE + trxx' *ffi)wY,tfr- twffiHtrE4hw

WfHWJB:frfr , D}#W€.TU& ' MEffiB!&,RAAJ}II+Z<

)E**f+tHts **|+frt*+rrfr\tlftj . Sq-t, tsf+trtH

ffirn*' Ai*f+YUffi +4 "lH?#& " Wr -4.RHAE
l,frHrnfts:*ftHt ' E6A+EF-L{1'fEJ-t}&E , ts

ryREAfr\TtrU+X)ffiUEFftIf "

o tra*#(utilitv) : J1EHEffi**['nile#H! HW' t
+#l+EnBl8\Hm . tkH%:ifrl lHfl!ffiFfrt 'Wfti*,
r+ffiffifr tn " F.a$AillfrffiI++t1ty' tuftl*ihlEH
)frmWffiXEUX&ffi'

O €UHHBE (inventiveness) i HaBA,b'^)EOUHE

)rWiHrEinBA' lIiiE*ixrnH qEEfi X+ B fr IIl4 Lft,
{effi fsHx . ts&&^tklrfi=fi , )[+'{HAaE]' u&€

,ftrgt&*^ +qH.

H*+WHWHW]Efri*H#t+€.ttJN, E H 1 e80

+P!+L+8ffi+{+llHftl4 " f"l#X[']ift FE' f L+#ffi
(Ananda Chalaabarty), y)HWJFlW6ftH.fr-ffifr2tqlR

iH (crude oil)iH'f h H'!fF# tr4H+fEH ( Pseudomonas ) "

!T

e&
'".'

&:
t^'
{rI

*
fi
i-
f{:
+1'



t&'i
+a!

E]

*trft ffi z.IE €ttltyfr\trfr $It4ffi?,nfi4aT ItuHt H iH, tr
NE+H!i*'t++X.T)l4HYrJ{* @,+fr'W.k+Zt)' t)12fr

N El [d T € f I ]tyfr\ YrJ ffi . f L +6 ffi T tr Jth ffi -=1fX, .fi !,E
fi-tnF{ 11 fr\i*1+614.' )B+{+tr'ii*E . + trEH i*
lHFtr+U7*tsfffi#tr2HHDt 1+€fUtX, tr)lE,trffi
ffi t+T6tr"+ H *F +, ^HH 6xt'/\ +\ k*^rkH
#' }f ELEILT F.an#H! giF€Utri ( intellectual

ingenuity ) "

tsrn^firqtrffi T 1+ &rt+w.rtF #, tffizffi *a\fi 4
+-rvJ +*fi H.rfr ' rE 5 /\ + {eR,H.,H. tHX H! E tr tr rU
(gene sequence ) - tr8ffi . #,trtrH' . i>Wty
(diagnostic kits) s , Lfi?tltxl++i.flJtx "

H + fr ffi € f U tx fi ! trlE T HzX+Hffi- w A *frr fn1

$.lE t-iilt:* #H,! ffi 6, tr ilL{E ira fryn#]+E " E BE.E F!

Frl+fr : +tr-Ffi'/l+f f+r}tH (curcuma longa)ift /f
ffi1fr\+r'ttlty " EItEff*E 'Etlzu+EHfil)I , +EtI
W,, U1E*&tErElJ,Ht , EEFEEII.R ' E,lEf+ftjffi

+H*if;)?{fiE .

€tutyfrztffifrttAreHlf++*, & fll H+klil +H Hlx
2t ff iF, AUfrlRH %]fi fS HE H'! +.f F Sil . ffi ++t,f lt Z<# ffi

+wwx<xT++EBf fi ?ffi ffi d1 E!+nEj',f fl{f H ,l/lftr
EftH , flf,L , Y+kfi1'f-ttJJ\4ftriFtrE*^f6.SE.j '
+t{[r168,fft E[X,H.,ltrTE]n !

*
{t,

IF

rl '

gw..,



H : DNAXnf/Rffi#f4fr|'FrL , 4{EEf THWffiX.#fr , &.
HIEES' lEl H{tE'fErSTtr,H.f++ ( information science );ffi

irfi$u) +wtfr^H!
HE+EH

+ trf++ AEhH # ( Jeremy Rifkin) A <<H+rJNWtr

21, : HW$.trE4EF)(The Biotech Cenhrry :Hamess-

ing the Genes and Remaking the World)BAfiEEEffi+E

ru4ftf++ ( life science) ZlilH.liitEHHA, * Hyt
FX" WMih fr\ %:ifr /r B. . i+ 4 W B 

^A 
E, 6fF&en t

ru H!4 ft f-ll+qxAArllr' iffi 'lIi{H, L.}& frrL- +,ltuE H X,

FRffitlLW EWrrllrtt+ffi tlfi "

frhH#fr-Dt€ffi : E^ 1e80+ttrEHi*H+lilE
7H-fHtrIYR.HWfr\e.fflJ8, B]FE-E,ISH!#?*,

N Jfr 
,f€AF H! fLH TLtrEffi )]Lf h, fH F,6 TI FHEE P! i*ffi

HtrH " HfnW MtthnHTTtfifl.H!+^fl4 ,t*+E*^
fiiffiffit tH!fitvt ; Mslfrl€rfEHtf*HA)t]y. , ylgl6W.

fr +WH6IVr FX,hE L+tr16H!#!lt& .

EFfETTi*ET1e8e+fffT-4HXEtfrlDIfi , i^^
)YfFiEATFlf +f dfi Hlf/^HArlL,xiHE+trAlet[+nbj



w#
Ei

ffiXHlIFfi . ts4ffififr!#iadeiE : fiTfr-)rrrdfiA
+tqfAu\Ftrll l+X4 (public-private partrrership)'

ffi Xffi 4eU-f #fi P! tr [6 tllll' ].AEf/^HArlu H+4+tr

E'tXElft+ (proprietary science) ' ,56ENHE+tr
7'Elfrfrffin'&Fffi**H'

&W+R#tntT' AEi&H+SrjilH86 ( the

Rockefeller Brothers Fund) ' EHFqIffiESA (the

4 Mac Arthur Foundation) - EmfffiEe* (the Ntc
h

#.r"igtt Foundation) , D)}cffi&E+trffiEf tnt?ffi)J

r : *wrzr, -ftFef ttrl1ffi2u*-.tr['T&rr,+.%fr^

,* lHryEtrffit'* (ISAAA), +lee1+7trE+trH

frr** frfr , #+tse2+3EIE=tFti " lra&Itr')ffi,,ffaa
. t' Mfifr*ar#li' rsAAA)Air,{nrHmifnx+trlti/{i+,L'

(Ameri Center) " lY,rf' lFllt{l#,L' (Afri Center)

EtU+,L. (Euro and Asia Center) , J),I.&.fiHtrH,L'

( SE Asia Center) tEfHrBiqirTtt+&j& "

gr:it&+*1iA'ff ' ISAAA 6i$f [+EH H E]SE! Jt

fi tr&5:ffifi , fi HtrE*,L'trJILFTN]FHffiEAHITEH .

ISA.,q.AD,{AE(Ht}rt' )l+iHEJLEillHWW l+&?H

ffi tr!t+&, d*ft=f-8+trX6HlH+.tr'r4' 6El

'J},TIEffi EI A B!{HMHffi iH5 iR,E.,}Ed, ]:}Mfrfr ffi d<

&F HiEAAJ}E*Tfl &P!E ryEffi # .
ISA.IqAHIJE {FE *H = Affi H :

*



. I,+,,ffiffitrr,Jffi*Ht€E, .D,(FfE+ WffiX<trJWt?" WotrFrtrx - xqfrtrpsEHH!&ffiqE. :

xi
H+ISAAA w6e4ifr* ffizffiiFf!2j.fi& ,ffi tl

fi:+Effit#+EX , Eltffi/F.W& (technology transfer) *i
5&^i+jt (technologydelivery) . Hf#)t4ffi^HfA P..&.
Lfr-F€&af-E+tr4tr!ffi xtffiq : tr#ri$Wfiffi{Xts re i
,&t[f+DIH!fi* , HBE]XEzJ.&FH!EE o TSAJAAE! g;
Utr,flFJ-Xtrfflffi*ft4ry1\rcfrW#<ffii*' mEffffi .trL
EE+trAP! t'f..F, FE*rtsj6YHt#if+e ' ffitr)t+tx 

^nA,rlb#iffi^ffi,^ffifrffJftfrffi{Fffiljtr+, *+*#4L*1R.'

rsA,qAaffi fi Hww rlttllE-f , *qfrT = ry{Ery]ffi
E6:

o ++f#r+flFtedgl&r-rllttr*fi' m.E.EAifi *&
HE frCIII:W&EHE + tr X, XWP:EU E,Eft ,Er
izMffiP!ffitr&t "

ffi7,lt"

O€ltT=+e^ ,iHIt trRffi* (tissueculure) - IE,fr

i2ffi (aiaenostics) fflffiEtrtHfrJ ftanqgaltcplants) o



w,
E

Eil

H Bfi ' rsAAA &trry-&t+.ffit}(wfta &ry,],JflJ',

Fxffi1f:X "

AfnT*i,{'l' ff rltui^rEH!}tilj@+fr :

a 1]fi ft+f+lFf AA ( Pioneer Hi-Bred International

*q nrc.)ffiffiE!&^, Et#EEaHlF85fiilH,fr8)r "

fra . E l^-ffi ilr&ttAa+Effik!&^5llrl4)ff8' +EH&trB

s HtE++Eri)frBHlril'l+ "
&

rd, a B I 
y't- Novartis f4#f A fl ffi ffifr\ H+'JtIFH ( selectable

f) marker) mannose-6-phosphate isomerase ' XEHfiil
tr fr,s

o- v ,fi'14$EH!^8.
1{.ff,t

Jm;;
&lFi/+l' t1t}.wl1tl)ttljE+f; :

O Ely'ltiF{&*q0E (DuRoi Laboratories) il1fr #'

,*&7{r, pA#HrEtr^EHHtffitr5PE "

O El/}.4tr2!ffitr+'L' (John Inns Center, UK) fn

Novartisf4)Fa\ A H! &^' i>WE \E Effi rAfni'biH lX

Hi#tr HTEHA+ffi'tr#' D)r1WxTffi'frEPliE{€

ffi14 "

o E l/lffiill#lAEffi&^ ' 1:-{rgEEH4EE€FiEtrXH!#

Er$fiEf!fi'l& "

ahH![, ar rfrf,ititJE4E^4r+]HEit4trt,
'ffr=ifFt&+Et1 '\il:



o d t/}ffi il1ffi AA EEffiEt* (University of Hawaii)

H!e^ ,ftEt1V - g*tru. #tr. qF{+Efrffiffir*

Bft+AH,ES (papaya ringspot virus) HlZt/trl .

a4l/l Zenecaa\E54tri#Tffit+ (University of ls

Nottingham) H!e^, ,*H'IEFA^A (aeruyea il
ripeningpapaya) " &+RffifrBX ,E,+Eg*trff qhr''

457ts4itrlJ. X
O E I f'Novartisff 4T,z^\ f, H! &^,

.Htulril,Et.

fEft-ffiffiH!#Hxt'E Pl,
fi:
E:

o E l^.ttr+ffiM,/,Nut+qJri/{'1ffi*ffifi88+,L.xt # :

++1Ef+^EIE)fr (black rot in Crucifers ) Ht)R)m*i2 
"fi 

,

-,tio 
-}

O E I f-NovartisA\ fl E!&z,lt, rEdEEl] tr XSffi ,fi )trEH! D 
*'t -

Br"

o B I /}.ca€illa\ A ffi &^, A#{+^B j#fTrtEEH# p!

HWE+,t+ffix"

gJ,MRrtfrAWHjEg.H."

HT#trrt.R tFw:Eifr^HE + trXEteEtr., 4
W*+'l*. ( biosafety ) E FIN+I*B6r(&illE,qi+
M . tsAAA eilitrlllrf'frf+E , )t+Effift+ +ttr,wR
E + trNFnU HW*A* R*, .L){ffilJE6 NW HWX+
Etffi . *nnwnrfw.

ISAAAiA}ZT ffi , frffi H R,fr1HWffi*, WfrPX*A



AJ- 
U i.RFfrE!€EAf+E#*t " Em+tr4&€f,ttxnltL

f! HiFP{n € W*W&tr'li*fr EV* "

lle +* , IStuqAlEE 
^rtffinfir4+z\fr{fi,H!*€ €)uffiffi , EEirf+#tr!1FHtufr4.aHHfi)EffiN'

fr lmf'Jffi Mr=wffiE+*.' Fr'7trEJHDtsElP!ffi ffi E
4 (mnsforming whatever stone lies in its way into a stepping

J
3f.stone to greater achievements ! )

,idtrr"
-* f (#y}.ry.a,axm : Anatole F.Krattiger# "An over-

T4r"" 
of ISAAAfum tg92 to 2000". rsAAABriefsNo'19-2000)



trf ruffiftE "-lt*tr* '*tr1--48x" tsainHlH e'
ft[E!ffiiE , fr*frtrJ4.i*51$H.HiEHA#ffirr\ : .E18 .}
,){, L'E' k! ER ffi *\n'ffifr tr JffJHm, D,{&H, L.E fr! E+)R'

-xnH+ffiHtF
Htr+iEAH!ruIE

trXEi*i+Aft *H (william Blake)EFts'*Xi^iE

H!zJ'i* : "l -Xffi-!>ffiffigffF ,ffi-*WtEEIffiX
H' EEFRT/f;H+, Ari<'tr+-zJ.FJ"' fi,H.*T

q+ ffi + H H! bld1, fi fi Hffi fRffi iEA E1ffi i+ 

^rr,fifrtr,(Kahlil Gibran) EF{tEFIH# : "*ffil[,]tE, fr- trLD

H , *HZliHtEE-XnF)" ' fi{lltE)B1)rff.fiJ'E , )tr
t+L&+41fr,1'+, +ffi8&#7, nsf/?aiffiffiiffiklmw .

hfrJ +Xtrffi ,\frffi (Boyce Rensberger) trit-+ffi X
frt|ffrfr+*i*tZ (-XilfrWmtrfr->>, IFE UHdr,H
ffi Elfnid, )ffi zJ r,,J rffi lgEE 

^ 
E{fi mffi il!&rt fr fr-ffiiht&

ffiaHx " i*#EJD,tl tsa+FrEr[H!4,ft8f2. , mff
r\frMfttr' E_}ZqLH!H+/L "

tftffis.%+Xffrffin, /:trfrr\H -Hf,iffiM#lffn
E* &R-?11HEE " -+Fl + 

^fflESI*.' 
Htrlx+rKf

afrfrEHdX, tsrL*+Telfi ,H.  Er E! *fr ffi " B&ffi EE



}rt

l^l

*
?-t

$r

&*trtffi'Ttrl' *fi1&fr+1lfrfl lfi\*#'""t'!' *F E"IH)+

&+/\lH.ina1tE'fuztL '
71,f+ffi ZEBA fi -Effiffi H!2HEEBH(cell membrane)@,

:x , EE€ H2tsfrF'Inibvlrlplasm)€2fiE€ffi(nucleus ' 2I

ffnr*frmd' ttfrzfrnT&)' th'l' 9frfl@'116H &trf'J'

*$B, r-fitilflE#.:brearrerles) " 2frWMtrEtHlEE*S' It

A*fut* (chromosomes) tr&'l'(nucleolus) "

g t a' fi 8E E i+ t HH rH#frr\f,fiEilelfrtJ f:Hi 4'fl f, EE Ff 4H rt

*@tfr fr KlfrHhfu&ffHffim ( DNA ) fr - f-h r+1*

DNAI fi! # ta& a ffiFfrY" lx " DNA)E* T Hft E! iEi€

lIt,H. . EE (gene) fi DNA trtUFfrffilx ' trffi'litrT

eF\&ffiMffi (ribonucleicacid ' ffiffiRNA) f[trEE

FnRfi\iftEMM " We Z' *trE'M+ *@t#Lf\ffiifr

l+ s:rctu\&#+'fi " Hrn ffifr\2frE1fiw€4@t*Ffi +qiffi

fr\FfrH#.W' Attr.*&41 (genome) o

,*e+ EWWfF ( species ) Af, HH *F*YA A\*e

.ti..
.li,1,8



Ifr, lttlr\: H+1+H2HBEtZ+H!+-&,f E/\xi (+/.
+) , /(fEE+-xi (tl'uqfr) , ffigE[q+Exf
()L++ ) . ,,\+ fr\*effi+tEEtJ-- xi ( us+x
e\

ffiffituft|t)Tl,H. H! DNA 

^ 
+' H EHNfl* 5 ffi @t

Hft+*XEnF^4HlE)l FlKfiS' ffi+K$SzlEl Hfifi+#A
Fl-,fA . fHEA DNA h++ +6Zqf* ; EflrHQ
(Adenine ' ,ftE A) ,L'rfrqWflflBffi (Thymine ' ,f\

€r) +iFrt]Flxj'mq+HQ (Guanine ,,f-tEG) ,Z'

,frEEfuWnE (Cytosine , ,f-t€ C) tr_r1dXly. fiR)J+

,d
,sm,trT

f.i.

)K

rf
ffi.

Itl:

,{-

E r o : 146=x.J*tr,f6fi ffiA^.Lq= ntHtr HtiE{tgIg



w
E

tr

E ffi ffi 5 ffi m mFXVtffi +KffiYtd/t fr'ffiH! ffi H' fl$ L
HAEET, HGE-CCH!trI+6ITH' ffiTHETffi++tr!flF
*re-wffiwffiT "

H=+E*HFrtlFX-rHWs0fi H' 4ffi Ft-f iE€mE
+, E+MruTi*E-f+A*Wfr\YIFX " TUffi H ATGB

= tflil #fr.ix,H! ffi E +' {t *-f+ tEj&e,A"W
(methionine)E!ff,Hm " FfiA H+rJffi66f+tr8tr' Ag[

Hfff+A$ffi (amino acid) t6rl " EEEE@YAH{*

$m*x, EFJ&E'[E )*Mlbl1ffiHlEE(enzvmes)' D)

r ^ 
k4lts.ffiPiL#:ffffiWffifi*(tprrnores)fi!ffi*+' Etrth'

. c*' [E H trE]r){i.il,Efafffr ftziFPli wwJffi. "

-fr 
Hwffr#*H{neffifi8, mrHEESH! Hfrrn* EE

' lF' aHEtrXi*E . /\+Bl#trmffi , frx?titft{,L+

*El " 4r * D,{ts Esf 0fiEE H/\+HEq Hla*lliEi€)fl

,H, rffiffiFIfl , "fD/AffFI-6*E'*+4' mE+E
E+EH!&+ . f&ffi , d,i^g-*WiE{€if,H.ffi+ffiW

lt, HtrEflrr1Hffi+&fti--HEnTE " E+f{iEt
+&ffi +-j-Lf nlfttrt*-tuflfr fr : # tE.ril&,&I$t Ff Ex +
,fZ 

 T] HIDNA+BIJft trTg *, )\N&J1 E.-Xi)KHIE

&. "-xuF+ffiE+" 4,ft-W\g?
tfrit#Xfrts.:rfr, : TF.FfrH +' HHtsusfiE'f€

BEiBtrHEgl]iE,f€ifl,H. , FfrHHWW*E ' AEAH!

tAEt 'Hffsfi+tHlEl " {4Hz ',,\+H!ZHEE ' q-{q#

*€

$
s



E7S6!4EE ' T,fEEE+&E . +EIFHJX}I/:L+F.
M,triFH&iE , m-E-A€i&E{€in,H.rf , tEEffi+E
H$EE. Eltt ,xa+..ffifrflE^pl#Eq , T{E/\+H!fr
ffi, , w5ffiwwffifr@, , ffifr8ft+ftiFlEfi4i*ts,i.EE*!
MB, * HfrVWTRHtrIHtrHtffiE, ffllEH EffiH!tr
Em . FJflA : -zJ.& oNa -.E.H!0fiEmE ArccCC
CrG, FnHH+rJ, MflMrnfrH, f,UB{EiE,,\+HlrH

ru , frs*&.E tsj!-hffitseffi=f+fi,Em ' EFtrAm
(methionine , fEffiATGmffiFI) ,6Am (ahnine ,

tRffiHT*H! GCC frYtFl,) f[Hfim(leucine , fE#E

EtrH! CTG fflJJ€HX ) O

5 iF}I+t#fAtr HT,H'EE TD\trBE.trlDNA, HffiSS|%ffi

lE, 7\+€-LtIK+dJWfitDNA, n*soyot]El . m
p214: *tnH,HA+HE{#,Et , +sft: . *&m , HT
deA{F!+i#r, +^D);l"HEfEElHe . p . ffi . fT . )F
tsfi'H+Amfi P!1H+Tts AT IEJ, #*,L,dEff1,I5IJ4IJ'Jf,r

,SEi+ifiTHE+ , THEEfi.
ffiFEWWW+, HHd&iE4.ffil<, fHjnB, )E

IIEE.Jfi ' B-JT{+^ , tr^xBF.rfrflEE!fiK ,+klt1)wk7w

Ft+lrRTffiH . A . UH . ftfnklEiff " YEtztfr,T:,H
'Ef fr E ( sexual reproduction ) H! jje +, hffi4frBEt:ffi* fr .
ll\ilNt|*(meiosis ), &rl!+f Effi +ffJ *6,I&W.tr lX/'
tfr2tsffitrJ* + " y)/.lXXFlrJ, 

^ffi2fiffiti4*A{#N.trfr2n (sTtrl*i), trflffi+fErFf)Iffif+e,MffifrE,*1



filY& d

m' *€,ffw.tr ' &Ytlxfr\$E+w,')'** ' rrxn (sr
*d* 

=r-r.---: \ ^ .u mmzs{E ) *, fi#n&+n?rfrHfiH{e)t'-'ffr

H

; 1f =) " Eytr+trffiza ' wr#Hr+ffiEamuaN-'ffi

Hj, +e'fA#EXqE 2n' z\4HlWtuWE&trH!'H'

w, %i!tR&E'ftH!%41 ' {&fR'fx++z<'BTJfi ' Bf+ffi

W^*l#.ft f! HffpIfi, 4'' H H l&+kffi ftd'f# FE E6'hH
* l{eX++tEil,HEjHlH)E : "Z.HTffi" " *€In.
ffi &HffiM,xfrEjiftr+' irHtrffiE ftHtr1g'ft'll"fr2ffi
$ xHa*[rE.a , trrrifiTffiWFfrinffi "THTtsf " E[

3
-rl "*m" " EFzi-tr.E : +rtr6#+Hil ' nsTw+

l.e

r Htril. -vn!*,fra'E (A'f+a) ' Ffry)4H''2tm-
'{." ,X.Dt\*AY.HEE!X[6I7I68 ' Fil\4W' xjr&ft'ftli+m ',

lffiH4H" EHiXffiHZ<m ' ffiT*E+ilB+E+l ' tE

TE+/t#+rl+n-r "

ffif E9F+ ffiAFXnA7Gveote)ZE ' +fiH!&nt''

fi -t#rHffi EA, %.fr*e'ffit'H! DNATWtuA*XE-

(blastocvst) " tstrfl [EZ< W ttIL' &*le.EI*.+ FXKfi

-ffi#BtEf,jl ' ,,\+H!H++frm&' &*&Yt ' =F'

t+ , H-frr, Btr*FarEw^t*^H +fi[h',f-tj'i'ff ffi

(metabolism) " €--x' *t'fl-l'f*6 tr' *Y{L+XfuW'E

t . E-x+t (ilffi&&A ILftH IEtrEH!2rmIs)ru&'

+t,fll P! ffi EE, € Fffi fl' E! uJ. Eiffi l4#f *SB 6 A*[2HEEE

+fr , tgffiEi-tr, tr.-T-' ft'flil+Aa[E-fe*rH!ffi8]i

&w{F " +t'fllH!'5EE' E+HE ' },t&'L'EEHlefrffi'&H



-xtr t!,r}&,t* HlBtr 
^W, 

fttrxa,rc)rf fEr6 +H
+_ " ts-LuHrEiEA, #gEUEtr *lFJ{ld " Jl4/\+ifi
H, #trffi 4EtrJ-XTtr'E)XHliHH57]E&{*AE,ff .

HtrEEftHIUH,H.,H.4EJ( " EtrXZH, WIE E ZTs
fr\WW tr1 UMffr hHFlhHX " rEtrXtH, 4.:frtF.+n
*EH+5H){t.

E-f tr^ffi H! rfr*fr : E+rzqE{*/1H!€--1 2gfl8,

#FiEATft++EIEHIHE, FllffiffiE#€fte+HlEplrE
f+iTl,H. . EJLL' rEtA-E, M^l*+lr.fFj-.1.Btlrlry,H-
f{A2EflE(somatic cell)' ffi oJFEffi Xr*H-.f€fitju\ "

ftm , H*+rfrffitx.k\ht*frrEHffi.fFfl{ , flf+H
'fi, J11r)&E efifr& " EJ|L, trl{frhHiffirilW,\ R
wfrffiFnffiffi HIDNAE ft -tH*t+, + td f+E-f 4.
ft.ig{f EiFRffi E! FR tr'iEiAfl ,H., T[, ETrfrWffixlZnfrr

H!tr Htr . HX#trE! ]E|FH R{*AtriEf, +,ift H.!#x

-t+ ' E+4Tffi&ffifFHj , J1#,((on)TEIffiEE€trH!+,
ffi , )t+trEETErHlia,H.&ffi HX ; Erft|JEEX*5H,fe
2tr9,tu1 H+fl", fl Uft +iLTi((otr) fig;11* . f++X Eitr
HA : H*+2HBEAEffiUtrtrEEHlt€E#EI, ItrE-}tEH
1815tsr!-k#tr ffi itrA, e E ft ffi jglTff *(onf[ otr):t
,fFBliEfrHtr.

X)tE " E)t+tr E+FmlEiH,E +E+T-nU+l,tHrXH!

*:
fi'
x:
*:
,ffi

El
,{

:



tU 
ffitE : *trffirysts/*t,lzJ'ffiE^e-fr8+t* '-.mvt

G F*EEJr_f &w*r,frffittfi " E&++fiflAtaw)rw1

; z7ktft+fi ' Hrt*NT& ,.'Hf*H,EmE] ' 64tffiH

,&#ftOTXFffi E)tffi uiEH!ffi +' tIFtE +Ptr H!zJ'&)lb

+. " g4$E-jfi i*tit H xtr! *fru" E #trffi tsHlEE+
*,EEf,AH!trTIZHEE|W*A" EEE+++!_RiZVi' Y}

ffi ffiHmB,z.Fffiwffiw4?'xBEEl' Bryffi0frfr4frw)1
4 *Edrffi4l#F.fir' 6'EryT+IFIEI€UEHHffiTEIIB!6

I
Sid o

 P!,1'AHE@tr[EEEE!ffi'ff ' TfrHtrH!ffi'{f Xffi
o*tffir r eg@ 7;.ffiNfrltamEE''L'ffi)EffHawtrrfiEtrtr!

ffi * ; : T'i*i#x*n*;r*i;mmtr flprtir, fi{nffiEHEi ,l.'fEE rlfi ifi *ffi *tri$ljmri' L'

P!ffiry : "t&,L" xH4E-Jt&' ffi'L'HX-L.' it'F

TEJiltll, 5',L'ffit&T' EE)ETE-Jifi ' Iff'L'HTEtr)E

Z*. " X.+1!)fr-4"1fr 'fiT'L'HTt+{}n-Z'l " "

,,\,L,fiE@ffift& E E EF ' ffilffi+fifrBttffi " frWlfr'L'

ETf-A , ,+fIEIfl,HHftH!)E)E ' flFA'L'"d62WE+B

*8"
fl+fimirf *W*1WR' D)DrxlmrF"tr'tl EiIHU'

Hti.REUtr, *+&rs73+RF.frw+,rlj#trrlH HXHI

fi IE,,,f T 1e80 + I\FXUffi p.ww*+wf+ P!8tr4

H , ffitr+ 
^n-++nf+B!*trrEE!&^'tsf+E'EONEHlf*ffi , WT'fZTBfuEEPTR4EEIfE'

+X, *!trl&EW&v-fr ' &illE fRAHFE t,\T



EfU . fr+BeffW#f+mfFAHfrU#Eq(herbicideroler_ n
ant gene), trftTEh Hfitllfr#, nfi E,FJA'++H^UE If,AfuI*WHrtIJr(W.

-f#t[Et+mq " AE+.L. , %)$#trEft HffJifiW , ffi.
frJ - frffi , E.:H$fr2fi-,\+tE+p4+rJ5Btffi' +HE

Effi E,Rffi ,U h L*I>WW)E " E*rHlfll + frta+ltltv,
HlT9EfiE (stem cells) LoH ' *tr&ffi.x,El{*^ ,

MTfrffiEdrla-FFnfriJ' i6,7EESffi ifi E fiHA#ESffi
)ETF.

A&ffiEElE ' E8/&.R&zttFErrrEffiWfi-rn*^ -

f il)fi ' kffi)Ek1 frUl, #-H. EJ r){ffi f I lFtr J ffJ p E.rtDAt2J

H!ffitr " ElBt ' Pf|J&Ef,Z,l]sRruffi++EWIFWJ+ ,fr,

ts +++E Eg ff rrJ +200r +H +Btftt jj3sot= ft .Rl
'.EffitH.Ztr , ,HEfFEB s+260fr^ffi , ,tLffifHtr

trHreffiffi,:&+H " HT€'XiEFTB IfrgA,fIIH!ffiE, 4
tr*#+fl+x Mreeo+fr th' *iilt+€H +ffif; H,!++H

trEffiA - frH*. iH#frgf+H ,*lf+Tfa*rlEEq+
a\EE!ffi tr+HHlitg$ HE " ilf+++Htr {+tr J&Ttr:tu1
Ery E fRrrffi +, E^E,f&{F.WHWfffrJ-tx) LH#- " 4.
ji++HlrEH ; ffixfrf(yn: ffiffiw+.ffi|il^ , 

^YFFH {F+rJH\e *98t, m6iET*H!q++9, }#NEFHE



re
_ffi trEl*rr+ "ffixfr&wtrr++tr+u (Hrt) E+EH:
*H ffi-ffi++xxlet t&frw E *+{+TTfrzlrdattttu#

Er ifr . B+!t++EW{++n*4LLltm*l1FWHWI+Wg-Htrt

, rE'l+' IEE.JtEJ+Z<EAEHE!#IHflZIJ "

|Lr#-WZP +-, H frWe*rtilAmFl' W*WIF
#1* 

Wfr\t+WX-tr ' R[*.r#' FE)E' zJ<1] - f-frEWXW
#' &. wHwlFtrJ&ifrwfrniE*RrrH+ , wril/ozzrJH,
!F H!ffim, t*^*ry.rtJffiH,EB!'fE#qryHH'lEHrrrl]a* "

&

S,tsryffifr *\#it,' EtlitrTtffftHaeffiEz. : "i#i*

ff *'Efrw&+.' B%HfrkftH'EE " " wewlFrrJfrB%.

t.S"

ffi,* | LddjitutJtp.ft, tLLNWJ'.{frX" "r fn+E^Er#x'ffr)t ' u.tr,,tnl+42000+H!t2!x
+-IL^, ++XE++^' iffrBE-tr'fz^' +tg€
+,gtrffi+/'trfr L " Bt i#rltrru+4eHtf++xiHa
. iEi&(NormanBorlaug)iH, I AIA2(BO+, #R€FE,Z'

mwfileeo +rBK 6ovo , f ED,I.,fx++ E EtHt/\rgA$il

iHffiE .,ftrE4r+ew2\+lLynxitrfr!fi8' ey#a
'fe'fif!? A 'flY.L '€+P!+RAffi*E ' 'l'ffiHt*)nL\
rooh, t F-'y))t3ft,f+x+{*T "

,fH#X*tll+'-dwffi HMHfFPEfi i*rg ilt' rt 4
#ffi\Tlfie?tkWf 7tffiffffifx' m E *& 

^tE)E)S-,
9#tJ6Rt4 " iEiai/. N * tr r&fiEfrq Dl   +iffi E lf *EzE

ffi+-xnfFxrt , F\\n ,)l+til,E' ,[H,H{#tr+,^.f+



tr, MffilWyZW<WffirnH. EI[h, #Erfgaffi#* l&
IF+.2JffiEiffJHE-$, tE.HEffi,-,,.rf7IqHEffiB " iET&tEH.E :
,&ifi, : f(trBtNrL, #*iffffi.mfr#trrEEffi*fr8 ffi:
 +P!EI& " ituifr.: -l.ffif;niH ,tH*E*EMHtsf' X:
fiirtfF4,+A. F:

ffi*ffi)H "ft&*R, ta{ttff," d$FBH!ffi,l, tr:
iFtr , *ifr-rnH,HAfr. " iiEri*rmrlffi ,,R.tfr,, - ry,.

+rsiH,: ffiffiE "qfi" ,strmE ..ffiH" 
" ++E i

8lF+,JffiffiWJHHffiffifrlftr,k,R,EE€.fr}&ffi,I,EH 
:

E , Xilfr?WffiWrfrf.ffi.tffiH&g!, )ErEi6* , ffiffi :

5r; Hff 
n* P!ffi Frn' H,EN ** 

:'**_" f-{f{4#i}4PlFlfrtffi6EaHtEl h, H#
BliN " ts fr&,ttEffi 4.q,^Ary+ffi!ffi .,*w
qiJ/\.fnHlEH " tft,t, E$uW&WHEI , taEJ6E^ #B

iEfi ffi trr'/\ * E xaEt,fi H, trf H e x Hft+ *
(antibiotics)F&tir,,tr " D{-tE!#Afil&, Aj:Lff6HlU

E' Eb E rf E trBt.R E! +# T ffi tr 4.. € trm h "
( z ero ri sks ) P! Et A, fifrfi1 i^h W #W lF trZs,Z, ffiiBfll 4

fs+ '€HX&ETF.&trJ " ffirlA#XF\,E:trH#.
e€'frlER, +HfrUEtSMHli*xry& . rfiEdEa
( *fi 'tfr EH+. g H XIffi zJ' $LI + E'-A Hx iFr< H! if; :



tws - _;'p
',s

tr

w

ffi

"'Xn'ffitsgE ' TH*E--tffifEH!ffifffi ' frHfi=B('

tr!/..H6tr' "AIS#,,\iEJE ' HtuffiffiUifrk' *Hx
68ffi4fiH!ft'g !

+Htrle*& <<ffiXe€&trr+>> -lr+ 'fiH
-EJP./:W€Hlif; 

: " HW$*Wf,-W6+' &*Bil\
TUrt , ftTEHlHHffi ,EEHEt+HZTL: ffiffiE

E . " 'ft)/. fi)'.+)r\tr*ff1lezw' 'y"'^taHHtr

{1 (substantial equivalence) E!ffiA ' iFfifttfrEYUffi€
s&r

, 
( 

rfr a+'tt*l*n', " E#ffiw*wfut"EfrarfHe*lc

tr^::T"ZT,#:Z*,J;?,ffiffi:"#"f+aA . EHfi ' fr2&fr}h-LiHeHtffiEtrfrfn' ffis%i!

{FHfffiP!&EsEifllit ' trrtLtsE+H! E*RAffi-t+ '

4'}EAAH.
EtrrfEfi+xi#EAfi E' ts&Hffi 

^{ 
hP!ffif+&

h ).*ffi *a*rftg' &la HiN/\+&eHliEtHfl'VEffi

,€THfiFfi *E^H!)*fi " filFHlEH frffi ' #BlL(rohn

Naisbitt)E (Htrt&' H'BZB) +E!E'H : z\447

ffi 5 raH +fi fl w' "Efi,'y'ffi@iz+fi P!'faffi 4effi '



anfr+fr#

actinomyces . tft&Htr
NEfiEIH:4.KFB'I+ (anaerobic gram positive) ffi
HE, 5*Yt L%:Ha1 nh$*\2frtf.)tr#tq . E,,\+H!
4[,8H.

aflatoxin .EffiEE=

-fF€,IftfRHH!EHEX . A+4E$.X, E*'IiE+.
SEEUiE*W, dAW^e.Hffi EH (Aspergillus

flavus) , Ef+EHF4.PlHffiEBt ' EE6EB'IET

WT'IfrWJZ* "

Agrobacterium . ;fffitTffitr

negative) rHH " fr21r ffi+rJ#+rIfEBl3i#+E+B.

Agrobacterium tumefaciens . fR{E;f lEt+H



w
"B

tr

*
ffi

!F
t

.d1
.'}{,.

iFEtr+A ffWDNAtrY\+, YIPXffi HBTFF,J "

alanine ' E'Effi

Amino acid ' fiE[ffi
tA ffie AffiffiH$Wffi.. E H E + oJ HYfr,zoffiTfa

B!fi,Hm '##ft+#t6fr:
COOH

I

NH"- C-H'l
R

Ammonia . fr
6i (NH,) EHffi,ruAffif+7tr*rtrFtWl\e% " A
*ry+E&*lffi , tEHAFrAttWsrsWBffi ' R*
#*ffiffiFX " F<Hffit}+w-"t4/r :

NH2

ampicillin .fifffiE=
#trtrf +trrfrk#. HTHfi.HH!trr ffiHH]6.F,&

ffilZ, fr2ffifrl2F,ffi2frffiW*1Yrdl, ' i#m+xrWffi "

$

r&,

Jns

O: 
"\



antibiotic resistance . +nt=ffi{t
'MhwxHq,trxxi#f+fil+ *Pe +sril,Et, EFtts
frFf:n4:Fr ** *ffi frDr . iffi ffi f ilS *EEfi ,ile.tf il
,tsH!^H+-++8Htr.

antibiotic resistance gene . ffit#,nffif;!tr
EE+ffiHWffiBAFJ, frffiffiljEffiffitr!ffi , DltLffiH
f+ffiEfil4.*Hl#E .

antibiotics . +fit#
)HH fr'ffiTHW,}W,, E #'EHIfuH\HW, TFH TE
lT"

antibodies . fn{6
BEEfttr (rnafrffi. )fiE4Et) r"eweHE ,

)BHfrtuW 
^WffiffiFfrPfr,, 

Affri&+'r&W, fir,W

fuE^ lHtR)fiH.

antigen .tfrH
)EH fr& frlfrVFy,, Hfib*\Wfrffip+€-trft{* .

Bacteria . ,EH
#.4frffi,\R&.EW brokaryote ) H+@{th HI*t*
(haploid), H*+Ha*.HWE\7X[*{A (diploid),

2frW,fiftV.H (nuclear membrane) o



A }

jf biodiversir-v . +Wt*+'Ft
-# If,frT.FIWffiWHWAHtrTFTH*4m+tuVlftin"

E
Biotechnology ' kMJttfr

nsfrr*ww#., ++rzazg,H%tat+#, iEH'E'f{&*€ 
ffiffiEtrHlEft ruffiw - drwtrilffiLHw*twf^ ,

ft
4 biotin . IWJ*
$: fitt1#l+RH frFffiEER (coenzyme R), ETzJ<iB

,f * 'W#H* B flf (vitamin B complex) fl!-ff "  {*
s.o tr' MJ^w2frffifreaff-p*.Hl*Ffiffi*1HwJ#, trthaffi

ln.n

^nd 
ffirf-tl.f; . tFri6EEtrfinEEr'ftiff ' #ffiHffi.' +

]! f.rtEN4fr{.AH!]EHI,]HE.

Blastocyst ' Em
vfrVLirtWffi A 7 Gy eote ) TrtK jjtBryYt pkfr\*

wrfrffi , H+-,,HHrBtrH'!fr Eeffi fi , Hfu*llrln|J H

HE,ffiW)W*PIE@E.

cell . 9EEE

HWI* (orsanism) HTEAH'fi, fr\EtHhlFYtFx

2H2F (tissues ) fU*SB ( organs ) .

cell membrane ' ,EEEIH

ffi+qfrffifru*.' }f.E.Xffi'HBfuE'I.trTHH!ffii8, H



flEWBAffi (phospholipid) tAFt "

cell wall . ,EEEEE

sW.ffi ' H+ - Hffi}-t*WJ+ffiWffi-tfE.H!!8fi84+sffi

#tq " ffiW*I4frffiWfr'4:#* (cellulose) f:TUl' "

cellulose . Z+gE#

H 1000frl-tft!ffiffiffi (glucose) tAFI ,frfr.Ft,

ffiWfrffiWfr\W?yILeYVJ Garbohydrate) o

chromosome ' *E {+
H DNAf I DNA lifr\'Hx& AIq FX

Wf+* HW {*.H! iE'f+ifl ,B "

,fuT2frffiM , 
*-q

cloning .gtrU*HE
Etr Jffiffirt_{*frW, ( somatic cells ) ltfTft'W#.ffi
(asexual reproduction ), )*Ytp\BW4J.
(genotype) ftefHFIHlE.f-t .

coatprotein ' ffHIEE
YtdLffi-e.5*#PlEHffi "

codon . #fi\T
E*tr1 - +&#mfiS#trrt]' H+mEr+64ffiIJE-
f,+AHmHfmffi.



?$I
E

*
ffi

dicotyledon '$17EtE*fr
Effif++mBffwffiw' EHusfrawf,1iz ' rl-fr]E

ffil)ft (reticular venation)

dioxin ' - [,*[E

Hfrt)rnz, 4, sTW*,,FjifE+Hr[,, EEtrJtHf!5t

E5*ffiEF "
,F

\
J

"}(-)

f - DNA 'Ht5*ffi&W.
_ r* y fitixa,mffip^w., aaww.- ffiE , trD,)'T*alil

ft +HtEEHffi , 
^IrfrEEE!)E{+ifl,8'

E.coli ' *EVJt+ffi
n$ffiXWr&f;'EH (Escherichia coli) , &[Hu\
VnE+ ts.%kl-ffi fr H' FEEEHAHIB#E+'RE
HK,)frftry#fin5A.FnE,*n "

Effective microorganisms( EM)' A-d(WfrWJF#

u)vaffiffi - YLmffi. ffiEHfrlreHxik!+.|
tr - /\++f+ MH+TJHAE#f,IFIE!*f+ffiUffi+W

ffi.fb+ffiffiE "



enzyme ' ffi
,t'fBW#., ft?WffiIZ (InB)'fh#trMHlEEm .

EHWRM+, I"+FfiHIY+trMtrJE'ffi *8 E "

essential-amino acids ' {.mfi$ffi
HWIefLf*,N\H-IfrfrJffieFfH!ffiEm "  { 6P!Z'ffi6,

#lMc@lffr@6,& (typtoptran)' ffiAm (valine)

Efi,m (leucine) . +HAm (isoleucine) 'Xtrfi,
& (phenylalanine) 'Bfi,m (lysine) 'trAm
(methionine) f[rffi,m (threonine) o

eukaryotic cell ' HN.9.?frffi

+ " flr+vJnqffiWn-ffiFfrH2frfrAbgfiH&fr EE' fttrT

ffiH&.,fi#h4 "

eutrophication' EHiF'lX
,l<t&WJ\f WffiEHtn#l| brgarric nutrients ) lS
,Effi i,il,{Ei6ffiTZj< tr H!fi<,' HETEEffiWE+dJ
frJffiE*Wffi, "

evolution ' E.ft
lrthfrI?, &Wfr*#B! jifE +' Hf++ F!#-*13

'I, 
WW+ffifr+EFBEM#ffi WffitrffiFfr ffiffiful HE

*{+, R*EiWeYUffiP+PlztrFt "



B

EI

*
ffi

favism ' 6Erfi
rf tr+tr H ti&rnrF*, P! E,E .

feedback inhibition ' ftEffitlllftil
UKihtPfrJ (metabolites' )EHE2(F HW) *il|
ftlj,f-tiFJjjfE ( metabolism ) trlH*i6rl .

,F fertilization . Effi
I{ ffi+ qqrt+v}^H+zEtE-ft&a' HH'f*'ftH'lqdarytptxx

r - iB{* (diploid) H!67 (zvgote) 'r.
d|r

**^*"g. EE? ' 
fif,nEH ' 4lfrW&&l,Ah1?2;ftffi' trTffi+HgH+Z

HWJ Gukaryote) , TAtrl5** "

gene .f;[$N

ffi ffi iEt€)fl 'E E!-&DNA tr.'tJ "

genetic engineering ' }$trIfE
,Ifinltr,{€IfE, Ellfl]ffi ErE DNA H!ffi^ (DNA re-

combinant technology ) WEbryr$fr{+ffi 't+ Ht } i* "

genetics ' iE{€+
ffitufr{+rfr*H!#lEl, /liEF[frfi+ W*1*l\lafr +
,f-tHlFtH.



senome . Etrffi &
,H. ' {rUfi/\4HlHtrrE frfn3n+Htr.r1dx'

glyphosate ' HfEE
E-f+{Fft++{Slh$frlJ (non-selective herbicide)'

x! VfrVLrt WJH! E,I4I F H,fEffi .

GM crops ' E.tr,Bf.HIEWJ

A.fir++E tr IFWJ, iEit* tr rfE+lri'iF *WffiYt

FI " Bt.fiHfrm{ hHfrIjtH+ffi EEtrtY. R.ItsW "

horizontal transfer ' ffiffi+tf,
EFEtrA E fRqlffi +, fr*+WffiW&8fl"++'1
f+ ",-EH oJD{)8il{HH#&trfHt+ IEf€Wm. "

hormone ' tr*
fitTffifi.H- 'HArli/'ffi (endocrine glands) ffiU

y*HwlFH "

hotspot 'lItF*
wfriJdfuF.H^gP!#tr{iE "

lrtJ

W:

ffi



3rs
EI

hybrid . +T+
HTIA#Efl (eenotrpe) *.f hiEdFf PeHlT,ft "

, hybrid vigour . 584+tS
y'Ifiiiheterosisfi*tttfl, Hnp}{-t,r *,rc#f+tr,f**t 
f,!,rot rE6 , FrEiETffi fttu14..F,frril, "

ffi

4 .. insulin . [F,S#
t(, HffiflE4#nffiffi (pancreas) frffi:s-EzJ.E (islets

f of Langerhans)ffi|JlE " HrhfrlX,trfftJmfEj#j\4frffi, "
fl"

- 6* t" f*ZffiEt6E+Et,ffiEffi (diabetes) o

*t^qq^' interfgron .++tH
frEEAM+,EBtrP+.HlfEE H, EJJ-Xffi )K+'I]ffiU'EE

kliffia "

kanamycin .+fltlE=
,IfixHfll3E*' H+#|3EF$&EH ( Streptomyces

kanamyceticus) FFil%, E!-f+rx,Efile,#, EJ

x{ffH:4E [E{tfrFE,Hffi HJ-]&.ffif+Effi "

Klebsiella . HE$EEfTS
lJft}.fr,Elfr.Kffi, E-fFtrqH!trfi, (Nitrogen

fixation) tl*H.



L-tryptophan L-EAffi ffi
ffi,Hm + P! -f+, FdtYrtN gft+ 1fr+rJ ffi.frr iF* Y
( serotonin ) Ur.Mt'rJi&*rBl WZW. ( ne I 6g 6i h1 ,

WW (precursor ) o

lectins . ,].,TH}E*#
)yf+rrle a' E-Jtfrt+tEffiH wfr&w+wffiffi, "

leg-haemoglobin . E.mrflEH
frg,t+ffi+rJfrUfi, &tRE (root nodules) EE!trfi,
M.H?TJE+H ( symbiosis) #itlTHFtlFH .

leucine . HAffi
EA#m+P!-f+ .

lymphocyte . ffiETEEE

EmIfiTEEE (leucocyte) P!-f+, f1ffifrWqJil. "

iffiEZEEEiF-#&.1Mffi (thymus ) . ifFEl#
(lymph nodes) .E4EE (spleen) ffnEEh
(appendix), q)fr-**1ilr-F?r iffi Efl[EfE B ifFEl

frru"

meiosis .ifrffJi'*
RHEbMHx, ffiffi+tr9FrH{*6{t# EI ST{t
,EfrEHT-+.

ffi:
ffi;



w
I
ElI

methionine . EEfiffi
/If,nHffifi,#m , EffifFAffifr\€uHWZ* , fiE,Z'
FBfi#m (essential amino acids) H!-fF.

mitosis .HUt|*
L+-

ffi &{+#ETq.
,fi

*
g.molecular genetics . ,)+ifi{t+

f s., Dhfrl+tt+/J#M. ffif;DNAFytJtrlrr-"fqtrntrtfrz,

_ &' [ ,x&.HtriE&trHtr*iflH!+l{.

_*' monocotyledon . 4+A1|ff}6
EEH-+trt-WiEtu1ffiW, zj<ffi . zJ'E . EE#HX
4+fr+ffiWJ "

neomycin . #.fE#
H S&E*1if4 HXPlAFIril4.* "

nitrogen fixation . trfi{fffi
X4ffi +H!fi,, W?,1lH+l\ffilUe+rtfirue' -rr-h+r*
ffiHf[ffiffiH (blue green algae) €EFtfr?)l .

non-selective herbicides . iFitlE,ltFfiHfilj
E'iitE Effi r E!+H.f h #w, xj-+4 

^AF|*H



(grasses) E&+*-ffiilH'+H (broad leaved

weeds) U}-IDH (sedges) Htmih&#B .

nucleic acid . MWk

Elr DNA 4 RNA rI+ "

nucleotide ' MtrW.

DNA f[ RNA HIHAH{i .

nucleus . flfrffit ,

&TF.&ffiffi+*' I{A+,&{+P!EEES .

organelle . gEEEfS

ZHEEEH!zJ.#B, EtklTHEEE$ffiErEfEtZ .

patent .€f{
HHA*X! HRqE H!,ftrH . [E*f [#IHH P!+trTI5 EE
frlft]# "

pathogen ' {fitr
l*lnl&ffiW.P HBi.ffi *t+il1ffikWJ .

pesticides . ftfr=filJ
E+frFAHiltJ (herbicides) . lhHfrtj (insecticides)

&



+Hiltl (tungicides) ,f[XEfrU (rodenticides) S

B

tr

*
fr

4
I

k,

IL+WJ "

pH .ffiffifH
zj(i#i&ElmtrrtH' zJ<BlpHE7' pH'ffizJr + 7 /JW
I+., x+7/rffi'El "

plasmid . trl}n
2WH 2fr W, ffi + T ffi*firfrH + € {* m frZ fr '{t E fr\ tul

S - DNA'EHtrrE+EEP!€E{ .
&

^l^[1*f _.nr:.rr . :fljT
.f,)t'I,"-" a 4
rq- f

f+EHtrXil' 6EBIEffi+8ts+NfrE[JE)fi .

promoter . FodJT
ffi )EH tr*g X 6!-Fqffi EUDNAF'U . E ATffi E},{
DNA )9tHffi6rT nNafrgH*ldfiHtr,U .

receptor . E{t
ffiffitft:4BfrAffit^E!tr E ffi , 4 4y,_)Vitfltr+*1fi_*ft +
#8 ,ffiEiJJ'frffi1\HlEEtrE 

"

restriction endonuclease FEfl+4ffi FJtnffi
,IfinFEffiUre(restriction enzyme), frt[.ffiFfrfitil,W
H* , 68trffi8trlDNAtr'IJ{iHT)]#]&W "



reverse transcriptase enzyme . E+t*ffi
/5flntrF*re ' Htr#*rfrE (rerovirus) ffitJE , E"J

{E'fLRNAiHilf (template) 6FIDNA HIED .

ribosome . t*Wlt
frE9ffi+*l 4\BEE* ' Etr HEi#fT AffiWFfi#.. +€iX
RNA (transfer RNA fiffif,X tRNA) E&ffi|#fu1B.
ffilJT' f*ffimnNe&DNePgAjt*P!ffi8, )[+mH

I #H!-a,#m' ffi ftjFtr<+fl*#mffi E!ffi ftl]uB, trt
FTEEffi.

RNA .MffiMW
fr-#.e# mEfEEFI trJr}+ , H +{+ifl RNA
(mRNA) NDNA#*,ffiffi HlH,ftr, rnRNAFEffiffipljE

i€ifl,H' 4ffUT+N-F,HmH! ffi4, D)+1FXWEE H5i .

somatic cell . {trEEE
1FHffifrB@,' T*p4 ffi +*,grt + *1 l* lal rfrfrF, "

species . flfi
lE-ff+H!4.frJ+t*, *&ffi#trfHlE], HEiEjitEd
P4.f,ft (offsprings) .

spontaneous mutation . HAE*$
DNA ft4^gfrIjf,!,rFH , THffiyFffi+itfTtrtrlj



w
#

E-J , HIfl,BlEtr&tsq+.

E{ spore ' fu+
H H]}-q,fES& WT E' HHglffi?,ffi HR'ff ffi E!,EEE'

BfiE{ftrHlYtFLffiil* "
*
ffi stem cell ' TIEEE
s fr +*FxmntffiEa' HErE)izmfiEA.#.frFxltr,x+xffi

te

S, EE. €iffiE+flBEn!4uln+ "a2*Ibfigrft$t' tr
f ffi4frfrtuE(4,,tL mffiffiffiHF]Rffim'r

*,I

t8*ruin '*" ffiHWJffi)lF'l.fl#T*Yt6xilltruf+'

symbiosis ' *t
ffiffi HWJ hA fpttf lJ dm-ftEar<' * HEFHtfrHH

#+rJffiklriA* "

syphilis ' ffiE
H&E$Rffi{t (Treponema pallidum) B ItgE!'l+)E "

target pest tr tiE*,
,If,I$E,L'EE' fr\ffitufi' 

^AffiIFt,TtW}.WHE 
Htr'J'

FNHFfi#ffiW}gJ,}^H)lRH .



tissue ' ELn
I8Fi+SBH!H li, fri**Yt#frrbfi'EfHtE Wrfrfrtu, &
-E H!}fr #AffiFI " H#-r.)rWt*frH t y2pgtr, gp

Rffiffi*,' ffiffiAlF.. F,lL6,rtr,f,. - ffi%:rtr2r.. €86rtr
,R. fri&frF, , ffnHrEZHrF, "

toxin .E#
HtrDtrT A Efr tlj4:fi\ FaWtLWJffi , rXE H ffi Xt .

tuberculosis (TB ) fr|f\ffi

&;
TEJ

ffil
B:

frfrMjltflfFffi (Mycobacteriumtuberculosis) pfi A

EFiH!1E'14fffi*llIFlE. 
^na

urea . ffift
IIA (NH,) €*fi'ffffN (co,) Ai+.nf*W,\V,A
tZt Go (NH,),) " MA,HWlffimX*!A+J:,{
RtYt*,MF<i&+flFFft.

uric acid . Em
Hng (purine) &T WjlWffiWEfrJ . q+ffiilq.H,

*UF.MjF 71iH Ifr fi H! i E ffi=rt "

virus ./fiE
ILflHEzJ., H H+ f,ffi\ffit A?xnffiffiffitilla',,L,n

ffiETflE@Atfr?trtfr.
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EI

ft
ffi

4
\

d
-Jr\ '

vitamin . ,E*.#
t$thwlfrfr, aHEEtE$*FF.$.f-tiff " Ftlrn: #+#A
H€ifl,rfn+Efn)t, 4EHF.srHHffigf , #HAcH
€,fxrffixaH! t(F, #H#.Dtx1JFSrrdEBgf; .

vaccine . trH

^ 
il*ggE, (attenuation) tr1*ffiffi.+frJfr\&ffiF?,

4HTtrH'ffiffi (vaccination), UifrF-XlF*Wffi

ffiHWffitulEfutrtffi?)t.
[_E
a{ 4^

^ 4t fx-.h.omosome . x- *trffi
_n ffifl*+effi z- "q+Hrt,,t#ffi Hffi+x*affi ,

' +teffi'E (female) ,#ffi*+xf[-tY+C,
{t, nU*Pe.iIE,EE (male) .

yeast .BEH
trTHHP!-fI[rE (sub-class), FkffiEylH4fr

frAK.RHHM, "

zygote . .ftf
ffi+fMF+HBAtrEH+Plmm (exnbryo) t1.X,e+ "

Zymomonas .&W+EAH
fr?W#'zylbhW karbohydrate) F-W, ffiUEEffi
(alcohol) E!28ffi.



ffiE!ftHJEi€Mru " :

*.H*==i:;rxrHlHEtrill';y,:#y,S-

HWJT*AQ&A

1 ./*aa&w?
HtrE)ET€H!#AH{i , H flNEP^W&,W

(DNA) F,UFNt?Px. HtrAE.ATItrEffifn RNA Ffi

FIHliE{€,tHntE ffi H rfitrtE$q{h .

HWJNfu.1A*tr'#AHHEtrMB . EffiEr4, HW
HR. , HffJ#H.; IEf+E  , HklHffi , HHIRffi . ]x

JE€,HtrtrT+EIB, EtrNEtr7l<IEJ, Ffr Ufr,FX+,fr.
5EffiETF!EHEtET-t+ "

2 ' oNa fE RNA H{nt1;.fiU?
DNA ff[ RNA *lJE H MtW (nucleotide ) IAFX "

&#Wil! *+ tuWW. affiffi frAfi ffiHix =+ *BrlrE
6*UX . RNAH!fiWffifr&ffi (ribose), Ru=IUFIDNA

flEfifi,fif4ffi (deoxyribose), ffi#fE#-+fiH+ .



w
4
tr

DNA EHM *&#W+Efr.FX*I7XWffi4-Tq ' ffi

RNA-fiq E * *&#w.H.$6ta FI "

,HFl DNA Hl[qf+fio#EffiHr+ ( ffifl'n A)' 86ffi

HE (ffitrnr) 'q4Hq (ffififiG) 'ruEEffiE (ffi

#n c) " 4HFr,nNa 6!fifi8+iqEEEBflmE (r) ' ry
**tq ffi.{tzfllEmffirE (uracil ' ffif,fiU) " WeZ' DNA
*FEz HlrEi€mrgEA - r . cfu c ; ffi RNAkliE'f+ffiEE
Ifi A.u.cf[c"

'i*
.d{

3&Sr

. IEEtrElE,IEIEfiffi ?

Htr+H+tr E ffi H!AFi' mE E ffi H 2tffiAHW4E

Etr+E+trEtrAFIFlrtfEE :

DNA (*ES) -mRNA ({H,E ) -&Etr (:E

.{€,Ht )

DNA H!)f,H.H_+ffi* (EE ) H*E{€iflRNA
(4fin'f*ERNA , fpmessengerRNA 'ffifl/nniRNA) '

mRNA Mffiffi&ffitt\Wwffifr1&ffi{f (ribosome) XXE

'{:&frffiffiAFl' EeFI)ifEF' ++E RNA (transfer

-f+EtZ[,#{A' &ffiiE{€ffiffifrH{&AHm]+&fr8*'
ftljEtrHffi.

+RiE DNA EH{ifl,H.ffitJE mRNA H!)jfEfi'nXffi*
(transcription) ' mH mRNA FtJftltrtrEtrHlitfgf'n

{,1

,u 13

^m{' Eto



X+tr+ (translation ) .

4 .*aatr.g,wtp+tr?
+€HB(FWJ (transgenic crops) ' ,tifin#trEt,R

fi)Et+Eft R lF% Genetically modified crops, m#n cM
crops) . tsf+rEE4.WW* (biotechnolocy) ,gHH
**IRIFW' H,,\.I+7' tl{RHWffiYtFI . )}',r-hrliH#

trnJHEXH][*%.X fu1ffiNy'1 gon-retatedplants),

EEHfEzl+4Afi!+rJff (species) "

5 .xt+lawfrt,*&Etpwr?
€fr H!Hf++X, tUHtHfrJffi H *q+, rEitffif+

tHWZHtlfl{ (hybridization), W&HW*;ffi1+El
6ft.R'E)t H!tr,ft " I?mtrrfr*,El+#tr  raA (EII

fE{frpollens) EE^ (EllgFTova) We , *ffiZ:rr- ,

EHAXAf Qygote) . tsfF+irlfEEFE+tHFStt
t+*,*Uk XAIFHfHi[ WWt+ l-H, FtJrE : *tBffi
(Oryza sativa) E'EEry+.ffi (Oryzarufipogon) iftffi

fr E'f + i*ffi E K H.J l4 Xfffi ift , t fr\Wffi|+,Et €'f t.R,t$)tt

H!tr{-t . E r}-b,l&)fr E )fr&ffi ( related species ) + Ei*fi
'1+, flF2^&t++tHf+ffizfrahfiT "

ffiHtr&AazWTIWWT+Tf, PlFRffi|J' fU H-fFIE



v',#
tr

_+T,JffiE.4l?1frffi&,+ ' E,EEAETDNA ' }BHH

++EtriHffi " %:)!&l+fiEEtrKES9.Hkf iW' i6,iffi

Yt Ft HH tft, H{H)ft fllttr ffi f+ "

+FEE'Hf+&^ ' ttlffi'-,,'TH*fiHffiftlpRfflj ' ffi
4 ffiTflr.R*ilf+fnffia*lHf+mffi '

u
d

fr
a* 
*r*6 . +tEtr'{f +nil,,fr{dtffiffuffiFturr ?

-k 
Effi , Effif+Fi*"Jr,t)t+Ea{t.a'H)t fuffiilr{/t{H

".-r fl#tr, M-+WtFWH+rJffi , w&EB-+wffitrly
WJIfrfr "

ffi_ffifrt4gft1ffis[trtft (sene gun) {XES , ,t4

€' H Tf iF DNA H! #IzJ'H #TdFq{ E fr EE {EE 6fi 1+

ffi*Eg, jI*iHe7rplFBffiffi ' 88r1H0.000001H

ffiE"
H=ffifr t*Eft]ffi :b&ttH (Aerobacterium) H!

ri trfil (Ti plasmid) IFfiWfr ' ffiffitl'IRDNA i+j\
xv+n+tH%Jfr ' f^tr)Eit't&tf HB*IH W' WrlltRE

B+ LffiWJzfrEE +' +TlEf+trEt H+rJffiHWAm', M

ffi JIFIET R &€tJ Effi ffi f + E! W *WTF+,J "

*t

ffi



' {H#:#7^ff,Y*R++Ei Hlrir,tr ry'
a ' 4[*tr - metfrtrEttrx . i+*HFt+trla,Frt il;

tEffi tr pirkrtrr ktrJw.^#ry 5 M ffi 1il.* d
(ISAAA) Htffiin' +ffi+ 2001 +JtH t5 +trxf^*-fr
f€/-+€#E(F+rJ ,H+Uq+*EtrXE*tr (68%) - 'a -

fi+tr'tEEartsffifrafi " t,
HittrX+ ffi4WJWfA\EI, 81fr Monsanto . *:

Syngenta. Aventis . DowAgroSciences. Du pont/ ::
Pioneer$, e%WWHWfftr JffilL,tV, " A:

B . ema *L,+H*ffi8+tEEt t*#t t

[EIfRtE Q2%) . In€t G%) trs+tr (3%) ,

Hr*ffrt%*EHEF - iEtftju . &trB . ffirEflju .

q&+ . rygtrrE , wwx. Eptr . {,Htrfr*tr .
+$t++H tr IFW + 2cnt+ k!,H. HflR h 5 + 2608 

^ffi , ttffi+wB2+44oE^fi)klEh,&,BH&fft .

&2oot+, *H ssoI. wf.P a Ew#;trlt+wffJf+

9 . anry^f++tatr tFwre,a4F*alr.?
&2C0t+, e%ffi FaibffJWHWIFtr J@+f; tr . E

HA . fiflrA . ifi* - qr+#. HirtfE^[\ , 
^H+++EES

ffio



&;- 
f N*Ats+rt**tr {FwJffiffiffi63vo' *:H#-re% - tfr
** l?,t3% , Dl}.w#-soh "

tr

l0 ' e;rTF,FaPLHi#tEtr{f WrHw!='.ifrl+* ffi,E z Hfr#,ag*.?
* l*2oor+ , EE'mihHfrtJffi'Ef,lw5.wlFwJrv\
IF tr . -ffi6frflfl?8, g! 6TAr.* s+260fr 

^TAWHB'b

;$fr t+zx.m trFw 77% " EEft.H,ffi 'ylg1 Yt lvwfi EHa

r * rtnffiizn frrs%' ffilE]HiE6hHfiUtsr[H,*trH!ffifE

,o-rfotg n Es%, H?ftEfil,ffi#' FAffiP(R' ffiHit+f'

I,n*=' i*ffir{R'ruEEEEr Htulw*wffwr "

I I . +tatr{fultn'trr#ry,ffifhHfi'tffitt ?

- ILIffiWfrNffiHT,Jfu1frWA, AA {LWWHfrI{Fffi

HIEE' fI4E*.BffH (Aerobacterium sp Cp4) fr?P*-

-f+ffiffi,HlfiH mEPSPSBE , jrf+EEZ<EhHtrlJ "H

fffi" (glyphosate) Ffifllrtrlj " EtL ; H+rJW;f.e*)W

&F mEPSPSBEEIHtr+ xlF+rJW DNA FrU + ' %rt-

++Htr TlIFWJ , WfiffiHT 
'ilHtr 

ffiAgH!
mEPSPSEE,,?{Htsf+EEifl4xtffiH' HfffiffiZi*
+xjlf+ffiH wtFWJ . HfU*HtrNTAmEPSPSBE'

# F(ETfiHEffi tsf FE FEE'IHH! hHfr lJ +A'



12 . +txtr{f v-rfrHetfr.*,? *"
e *n-+ i+ &ffiWffilffiHW, )! T ffi+trHlfrH4r*i ls*'

,fEH, HHfUffi #i'.fi,r-ti,t{f* +F***** =-;":; il'4n:fi,7flFruffH (Bacillus thuringiensis , ffi&Ji U,
Bt) ,fr?,J+l#EE{T#trH*Hft|JffirutrElg.H. A:

HyrJW*eXX+BtH+ffljEEtrEH!#trrlH, * ;i
jt++EtrH'! Bt frHfu st Sffi6 , AZWAaJATI nt gg
E . gHE#J3,I-bffi#tr{f WJW ,#@TfrffiWffit]iEf,!

EEENT'Et.
BtffiEffiffirfiHxE+EEa#,Et, xs^+ . ffi6fn

I 3 . +tEtrttzrfi.tErrgi affryrffrtitiE,Et ?

Etr++AE.&ffi\EM,WdEH!8tr , 4t]fil+. fil
H. fitx. ffiffifisHE " i6g,ryq,HF:yHfrtr,HfrH!
EtrEl][fUH , +AfTEH Plff]ffr,JF"IF , )868fi'AB
w Hfi+.&+; ffi ..+'r&ff r ^Hiux4-s,KyliH H{ f FiH HfF "

+trH+A F.rnH$ffwt'& ( lichen ) *tr'HHmf
+#tr' f Uffi B,Lhq WFWJHEEK RffW, HEEB,E-bHE

wtFwEtbH#4H!4*7fiH+kE "



w
E

EI

a Mree4+w #wlF+rJ Fxtrt}*Hf nffi ffi 'f LzE, gt

)!* +Wjr,ffifFf+iH, E%a1ffiirtXir.,Lb#trr& HlFfrJ

HEffiEFE . F+,ffiFTA . TBtrNftJiEfETT#YIiffi "

ISAAA EE++ffiH** 'EWffi (Clive

James ) A NAAA 20ot +fulffi 24 €ffi )Tt +i+rEr&lEffi

T fuH ++B tr lFt'Zttultr 9!. :

. EEf+*EHiId,&lvffi ffiiEH!€IEffitE, +HEiF5ffi

x+k!ffi *Effi itf, ' 
^,\rtr'f+#xffi 

ffiiH .

FHXkBtulrfriAH,H5+H .

{*ffi X]EE P! 
*#il(nJ,'f*+Fffi A{ttr hH+rJ E 1F etr'H

w , xtHfrF:aeH!4*qiffi{fHffiffi .

iffi.txt l+fr,W#fr U H!'f&fn' Be lb+Wtfifr 46Effi Eil'H

Pa E #ffiA*!reffi ; Bfifl A + tr IfrRt-E + #*lXFtJ

T[+' 
^AmffixiHaH!{xffi}Id 

. BE*tE^H!E
Ifl,' IAHJtEEET.I{EBfr : EiTHEtrtrXE!&E' ffiElJ

ffixP!+{D/]x(h.
Bt SHAitfi,fE7E.H66-f+EHE# ( tumonisin )

x+.

Amffi llAHfrtjru[*EfrUnj' H{lHlH!*fl FEETH!ffi'ff

l#ffi'lL"
{Rf+tr*+P! tx$}' t&#t?, M+rJ+(t}tElDiEzJ<*.

*
ryL

Sr
!
_s

!!,"

,r" g
dd \'

" t&"

ffio
*ffi



ifi^ . B,tFlfftlgFaEjtftf#fi ,-,,.#ffiffinfryt " H &If"
+#tt$Jkn3w#, r&T^E*.E-t H!^E ffiffit+ty. ry'.t:
#oE 

VJ.

1 5 . xtrrfE e!.*.T iFwrt*atrJa*,ls
{ttr ' 8u+55ff44*ffirFE[E0ns ?

{f,fEjffixft!&^Afl E i$Aplx[s, fiJtE+ffi H,if;*
HrfiEffiqjExft!|4ffi , w*wtFweTW]^, FlJ*n :

' Hrl+/.4t2'+f,ljtffiffi (allergens) fu€'ffiH#
IA{Hfr1Wffi. "

AA*}IBfFJIEEEUry&fF .
. WHWffW Hlfilt*#tr, 46Ei€FtXBffr,,\4x$
H-+rt4H (antibiotics) p&fil,EE .

. 468+E'Hktr r, 4r#Hfr,trHE#fLilfe+, xi+6
HWIFtr JAHlEtrEP+fil,|4 (resistance) o

. Xt'qFtrhr|+rJ (non-targetorganisms) 4[&K. M
ffifrHi&H&s , ElHEffiX+EHlx[s "

E s+Ilt, &@H X*iEtiUi*frfEflfEMH!ffirJ
H ' ffiffi+HmH!&iflllfE #(fT , {trXhtf t+ffifr. "

ttr {' Hi4+€#WlFfrJtr!ffiti,rtnEg.N , ,L,mffi:F,rB

#trEft .RAffi H!*a,t*, D)}-XIrf!E.,EE,R,trE7[E .

6+, f &ft!ffiffi.ftrfr tZJ Lfrtlts.#:trAfrn E E+H!
,f€frA$il-f+, RH€;ft_f_tffi ?e,E .

tt'

^:ai
a:
al

p_&.

rtransgenes, ,=,ilL



k'ru ffi 'lEr ffi t++t EW tF{/rfr*,*Mffi *i 
^*{f uEtHtfrffi ?

Ei hr#ffiw5;wFttE*xHlq+'E' 6trDtffioJ

, !,{rEtrArSf+HffitrF,if,'WUWAWtn9:' ffilv'.l.,.rfll^
WeWffWW' ft4*t*TtH 4fr'4 H&B.f,!*Affi mf r

**.

ft tl].

t

.gi,+ ' #Friiit , 'ftrffiiift , f+t.rt!&Ew+17*&Yhe' >

: EWEBffME!ffiXfE#I{, E EfAI+EWTtrE.ffiW* 6tt

d" tr'ffifl , #HaEfrifr , iiitEx&^x{r6rE' Afil' a
t t e',x41EfrerS+RA{+HSF[i€Flf!i+#'

--UnA.+.!r- Y



'fFrxl i*

j),tTts-b +ffi f r +F6, )Kffi +Fi*A fr4tw 
^ffiw,HW+tB+WW**1ffiW,, ffi ffi4trr.'fl +F-.2t1 %tffi , +

4tr# ' fiiffifrE , tEfitffi7+/tsfitP!fi+ "

( +EltHf+++t^tffiur,Eft , 1ee5 +)
tsiF+Ff itrH P! ru6€+E : trrIrErtfiHt r${-t#tsfitfrH

EfniE, k{Gtr J&Wrf€fmt.RFI X, H*tr1drtr J,
M%XffiWfrlf., ffiEi>Wq}fiifi' trrtu+F.#i+n
&' J-){&f+ *k)nr6zrtr2eFf,H.RF rA S .

Wiigl+ffi# , (#EftffiErFr&X rFEJbH.{t+r
lLHfiE+r , 2oot +)

tsA+Hftr+.#+f nyf HF|+S{F&Effi ffrffi nFX
X , +lEz\T /.€E2tErEm[6Hleffi,Efrfll . H
+H **@#-dtr5++HtrAft . ffi Htr&45ft rrrzF

P, D)tr(r{.Ht+,8)y.fAE!H15, i ,l.i*H, IHl+-
1ilo



bf{ 'B
E

*

f.}If{,E : (Tf,d,HtEEE ' ,\ffiEtrBfr-Bi#ffiX EiE

6ltft"f*Ht'ltEFtlt€'FEAA ' Del +)

X4ffi+SIEtrFHq'fh ' 5&trr.'iq)tElBlrltF ' +
,,\xiT trJ,BiYH!+.fr IL*i^,B .

ffi ftffi'lHfiFBoyceRensberger#' iftElfitiF, (-*nrE
s [8.[E#) (6g61bfr'xTiEr[trfi8, rees +)

)
JA ir^+^ flflgE#f.ftAtr' i*#E-JrxflEWF#!**

f - tfrTtil1ffiD' ff,\H*+HE!ffiflEEF+rrW' ffi'ffiffi.

s\ r[u++6f+ffiw*1effi#ta, frwffiulaEiE{Ffrr

-lL ==- =- -=

HffiSteve Jones$ ' t[#7tri+ ' (iE{€+) ( fiffelb
frng.iflLEFikH'FRAA' 1ee6 S )

ts4:firxffiKzBtiEtr , inw DNA ,E,fEJHt+#xn
ilA, +ilrHffi. ts6+tE)ti*ATffi: &A/\Eftt
B! ' rL+€-t #ffi#-#)EA'&iTlHrHlHtr ,

m-H- t*tl rll atm+ lufi a E iEx ffi fiR K .

IE*e r. Rifkin g , ffn;fi . EF.HS:fnEll€ffii# :

#IHUfiE+r' 2oooS)

tsE*A{H,Bfi frtr, i ,^.){iaFp?x.ilfik1&,|.rr&^E

AW#IF " E*#+^fi A Htr r&/r-trr{H,E f++ffi X-



I*Ztr Ffrl IH ffi l{M' }.{&iEi+IfErE E #)E +
DNAi[N+ft t+Mru' m&+)t+ffi xi* BEtruH! tr
lRo

+t#HtrftE4t, teee +.)
gA+n€*+^)iE!trHE,1fr : #tr)*ErEi€++ftr'

+Efi 
^ 

" IF # frxt %,H. fi!&,iiE6rt q Hr,affi^wtxt+
HIL+I.-.

i,
lfttiilH . fA#nfniKEfte* ' (tftf4# E*itlt $$ .

tE) (+trffi'+fi,rtr#{HHfrE+j , tsss+)
ts+fi ft zHT EWrtEnfr xH!+fr u, E+frH trrfs .

qWEATIE, r-,F.Wr:TE. tsAfl HIT+EEKT#H}E
R I\T+WTEE|RLL - E+ - Affi . ++ltXf[rf,fft
SEEHlrUffiHffE.

E.Htr# , KihdfrH*fr+, EtrHf,ntSiEX +
ElbHfi , +wfrq.trfiE+t' 2000+)

tsA+ffi +E r 20 E 2e*EriHrE E! E+rr#.tr'fr\H E
FIM' 

^Ts'HIr\'tD&.21 
E2tffiB I,,\X?iE! I

EtrHft . EAfi+)* ZiL^tr.z : #ruetRElu,fE
Eft q,l.+Hlk#fEHiffiirt, IF#frtni*#Jtltr#)i
+,f f+ &xi/\ +&etr?H*q tE H! )+ fr .

,,i;. i.i ..

:X&,,.
?rr'."ci

6
{rlr

rht.

i*



,w, :Effi6 . TE#ffi# : <EiX.+_Wrti^) ( trEtrffi'
"n fr ' dr4f++tt^HfiEit' leee 4)
B, ts4+t}ffitAiffii&H!€ftHft*:7^hHffifr\iqE' lri*#
. Efr7L+rrffi*+/ 'E'h*F!*4fffiF .

bt+i 
=#fiH+R 

AIan McHughen S ; " A consumer's guide to
*+tu GM food: from green genes to red herrings", Oxford

$t University Press, Great Britain, 2000

.)', tsAfl ,/q FH4.Aiffi iEHlt +' lt frtfrl++ 5 B trr

HHTEHH'II{ffi ' ++EXftWXtW ' €Sil ' tir$ '
*r)F,PtX , UkHffLlRd[H!ffiH ' *t1,tH1+-i*Ei* .

H*t ' EiBffiClive James$ ' {Fl/5{fti+ : (Ifi14, :

200 I +tffi H!L{t+tE WlF#zki$lpfi 58fi EE) ( E [n

(t!Y.h+rr+fr fiElseHifi.A ISAAA HfiE ' tEtrrfl
2A , 200r +)

t'F)I/i7E,, #}A)+)E + Hffi T+FEE ffY'IN+T,A-H+ E

e . rxr*,tHfrer**RA,f+HFfi EFIHlItfr .

-ilt#' Et+ffittl' (+Tff;F++nH!H+ ? 

-Etrf++tr8!/\tiy.EE> (ejbfi' H.J+Et#fEtrel + ,

2001 + )

t

lilM

"w,t



IE' i*1+ . tf*€EE FfirIiAZttl4lWAAiyM . tts- rc'*'
tr

6 rU i^ i* H Hlrltf ru i{ia .
{t

hJ

+?1friffi : (EtrmEM--hWf++lX lhHrEr i*l

tsAfi ftz\TiE-tr'+XrEf€+fi! &EEilS " fi Fxj
HtrHltqA . EtrrfBflFtffifrMffi HfF, !x& +
HtrrE)tiUS)XFE,llfr4-lEftHAfflrttfr" ,

;EE}E - rg*Hffi*' <*.!trkWrrfEXLE#HH 
. &.-frE+t'zoot+ .ffi

iI+fiqtL*ffiYt&, x{etr',-Ht#AH{i , frBAI '
ftr. Htrtrffi. Etrrfg. EEIfE. trEIfE , Y)K-

kw%iffs:,BMffi Hfff qEtr! ltra, itffi#fifm, t+iffi
iE"

9t+ff'#,8, tb John Naisbitt . fr [fi [#,E, t[, Nana Naisbittft
g ,F#i+ : (Ef++t . E,EIEXt{+HfiE+l , 2ooo

+)
*Affi gH!fi , #tF+t,flt4[,fEj#ffi f+&wffft., jm,)-

Exix.fLHlT,REU.ffH .l +,flfr - mE$E+,iflSffi)fl
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