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ha, the \'alue set: Sllyocan, Mai;~, COUOll, UI\KI\'O\'r"i. a., ,~~n ill Fig'U[~ 5 Th~ "hj~ct 
can assum.: any of the,.: values, Thc u,cr <.kt~lmi",,~ which v all/<: lh~ uhj~cl J.',um.::, in a 
se»;on, as it is a knuwbJ!le d"main uhjcct, lik~wi;;c wilh lk ohjcel ,hown in Figul1..' 6. 
I ;;gun" 7 shows lh~ ~llntrol knowkdgc OhjCCl. "ClOP choicc compklCd CROPCOl>f' 
This object ha, the \alue :;ct: Roundup R~~y Suybt.'an, Roundup R~~y MaiL~, 
YidJCiardlBtl I Mai1.'::, Roundup Rclldy Couon. Bollgard COllon, Unlik~ the knuwledg" 
dum~in llhj~Cl" this object'S vahLc 1> computed by lh~ ,ystcIllu<;ing th~ "Crop choice 
comp1cw I" rule. Ii-om \he valu~~ inpulwd by lh" us~r for lh~ ohj~~l~ ,hown in H!lur~, 5 

""le 

, .. 
H.'""'~~~;;_ v_ Set ~'" M".,. r.ot·", L L>¥'1n\~N 

a'''''~V_'oet 

Figufe 5: 1';J<ample of Which ('rop would you like to inlestig3te'/ (WIIICIiCROP) 
objeel in the Object Editor. 

Valu~ Scl, were created, mo<.hfi~d and m~mlain~'<.l m the Va/ui' Sn tAiror_ Sd~ding 
t.-dilOrs th"n Vallii' Scrs a<:liv~tcs th~ Val"", &t hlitor_ figure ~ is an nampk of the 
Valu~ &t Edilor in tilt: prototype. The list on the right side of the ValL~ Set Editor 
contains thc ~~bting ,'a ILIC <;~K Valuc 'OCt, ate created indcpen<.knl of ohJ"ds in Acq uire 
so as IllOl1.' than lln~ llbj~'\Ol can us>; th~ 'arnc vali.l~:;Ct. Selecting an itl'm from the list on 
the right tlll~ th~ olh~r conuoL~ oflhe Value Set Editlll Wilh infmmation ah"Llllhat item 
(A~ljuiT<:ll [ntdlig~nw Inc. 2004J_ "fh~ Valu~ &t l'ditor \0 ~11 \'alll ~ st't-S ~pP<'nds the 
\aluc "UNK."IOWl\--. A key chamcteri>lic of an eJl:pert is the abilily to rca,on with 
mi",ing info1TIwti(ffi The UNKKOWN ,'alLlc L" used wh~n inJilllllation ;, mis,ing but a 
,-onclU<;lOn is ~lillt() b~ reach~d . Thc <;~llmg "f an ()hJ~'Ct to L"J K I\-( )\""i i~ difr"renl fmrn 
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not gi\lI1g Ow obj~..;t a va lue at alL An object "ith""t a value i~ indlcal~d m, UJ\SET. ,\ 
"de is not ahk to fiT<.' It any of it:; left-hand side obJect~ are CNShT. howe\~r, if an 
obje"t is giwn the value UJ\KNOWK. the nile that the obJect i, part of cart still fi~. In 
the Run l ... 'e formal of the knowbJg~ base. the opti\)Jl of UNSET is 3\ailahle to the 
dcveloper. However. in a programll1~d uscr int<',i'ace, the UNSPT option is not Jyai lahle 
~ a value (Acquired IntelligelKe Inc .. :lOII4) . 

. ' , 

I ',~od', ,,,'.,~, H '''e''''-'",'''''~' WKH (Jy,'~ 
I" 0,,,,,.,'0/_,0 

rigur{' 6: Ex.1mlll{' of Which transgenic crop trait are )OU im{'rested in'! 
(CROPTRAIT\ object in the Object Editor. 

The Values liekl contain' the valu~ ,~t ~,at is curr~ntty ocing edited Thc I/lsert hutwn 
opens a blank lin~ abov~ the sckcted item in th~ V~lucs li.<1. The DeI~re bullon delete, 
the st'1~tod item In the Vaiue, Ii,t. The Mow lip button move, the scb;l<'li ilCm in the 
V~lues lisl up by onc positi')£]' while ta: .'040,." Do"'/I button moves the sck..;tcd ilCm in 
lOC Valll~s list down by noc position, The Comment field i, an oP<"n texl l1elJ when~ 
cmnJllt'nt, on the ,-alue set ean ~ entered (Acqu ir<XI Inlellig~nc<> ine,. 21)04). 
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Figur~ 7: E\1Ill1pl~ of('rop choice coDlI)leled (CROrCO\I) object in the Object 
Editor. 

--l 
_..-.1 

rigure Ii: E\am pie of Ihe Value Sel Editor in the I'rotot~· I)e k[)()wleilge bas~. 
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"-_1c" "'" '.culd ".,.. ,,» "' """"''''''',\ ft" "",,,,.,,,,, ""I' """.",., _, 
" .. "",",m, e,,,, t",,~ >c, ~"" ","" .. t<. "'0. / ____ ••.• " "'I' .""",,1,,, """" 

In1"", ""or,,,,, '''''N''o----''c •. '''~ ,,,"',, "'" .",t""'" "'",' 
,~, .,,'" ""I' "e,"",,",,, ",.~ 

"', ,,,''''' ''''I' "'''0'"' ."", 

Figure 9: E~aml,le of SUI'I,ort for Crol' choice comlol~te(1 (CROPCOM ) ohje~t in 
the Support Editor. 

"\,,,\.2 DEf'lSIO'\l FRAMEWORK OF THE PROTOn' pE: 

"\,,,\.2.1 A Three· Phase Frame""rk 

The prototy~ e~pert 'y:;tem dl><:isilm lmnJ<:work: has (hree dis(inct phases. following (he 
modular design phi loSllphy of the [CAE model oj du Plessis et aL (199~): an Inilial 
Scrttning, pha.."<,, a sc;cond S~cific Cmp Scre~n ing phas~, ,uld a th ird Manag,errn;nt and 
Monitoring ph~sc. The plIrJXl>C ot the Inilial Screening phase i~ to delennine (he 
knnv.ledgc k\'cl oj Ih~ us~r wilh respect 10 g.ct\~ral hiotechIllllogy. apicuhural 
hiol~><: llno loH and lh<o kg.al <i..SP<'cl, of lr,uls),>enic crofl':i ill South Aflica. The input g,iven 
by 11Jt, u,~r in Illi, phas<o ddcrmi ,-..::; whal informa(ion j, ,upp li cd to the lIser in the Initial 
Screening. R~p!ln, The pUI'jlOse of toc Specifk Crop Scl\:enin~ phas~ I~ to al low Ill" lI~er 
10 choose a specific crop to inwslig.atc (li'IClchy al<;() ~mphasi.,mg lh~ ;mport,~lC~ of 
assessing any tmnsg,enic crop on a (.'ase-by·ca~ hasis) and locn to UclCnninc toc 
knowledge oj the user about tlx: (.'ho~n (ramgenic crop, Toc input giwn hy thc user 
dt:l~rmines whal oollcalilm<ll inlormalion i~ ~llpplicd to the u~r in the spccitlc crop 
s<;rt'~ning rl.'porw illhelloo Knowledge Repons. Toc final phase ii> the Manag~=nt dIId 
Moni tonug pha;;.;" Th~ pllrpn><: of this pha.-o: l~ 10 de~rmille Il~ ll~er'~ knowltxig,e oj 
~nvirnnmcntal conc~ms. as wdt as manag"m~nl and mlmitoring ofth.., crop cllOSen. This 
phase also allows th~ user to bulatc and Iflw,tigaw a pankular environm~nla t conc~m, 

01 to lieV. all conct'ms rdal<Xl 10 the (ransgcnic crop. Th~ inpul given hy Ih~ user 
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'eo"., , '''0' '''I' how •• "'""'" • • , _ - ')( 

q I , [ .;c""""",,, II ~"'. I 

~~j ..l" 

• 

.' 
Figure IN; EXJ!ml)le of Crol' choice coml'lefed rule CO(llnt (, iewed II)' ,electing 
('",Hexl ... in fhe Rule t::ditor). 

A list of Rulc, m Ih~ pm{(llype lill0Wkdgl' tJa'<C is graphically e~p~ssed in the Rule 
Grapll. which is at1(0matically gl'llerat~'<1 by A~q\lir", as lUleS <1ft' cn:at"d Th" Rul<: GrJph 
can he =n in ApPl'ndix 1.1. lUlU is \ic,wd in the l\cquir,' system by S\.'le~ting Gmph5 
then Rula. Thl' Rule Graph gr~phically dbpla)"' th", r<:l~lion,hirn; (links) hl:t",cen lhc 
nIles conta il"~d in Ilw Im()wkdg~ r>as:. Th""" i, ~h() a Ii" of th", nJ!,,~ ill thl: knowkd~l" 
r>ase ()ll til<: ri ght ,id~ of til<: Rule Edill)r (Acquired Intc1lig~nc~ Inc .. 2{H14). Hg\lTC 19 
Sil0\\S an ~xampl<: of the relation,hip hl:tw~",n <:~nain rult". ~~ graphi<:~lIy apT~s,<,d m 
lhe Ruic C,raph In lhi~ cxanlple SCRFE:-<CO\l 1 in!1ucncrs CRO!'t'O:\l I. which in tum 
influ",n""s SOYSCREbJ\' I (and !ll&T sc!"l."Ctlmg rules hclow thL~ in th~ graph) . 
SOYSCR~EI\' 1 intlucnc~s SOYCO.'lVCOl\f I. \\hich III tum infiueoc"s 
SOYMA1";,,101\' 1 
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Figure Ifi: Example of Crop choic ... completed rul ... in Ih ... Rule Edilor. 

,\clion Tal1lc~ werl' crcaK"lL mo(llfic<i and maintained in lhe ACI;nn Table Editor. as scen 
in Figun:: 17, Sekcting the Action Table bUllon in til<: Rj!/~ Editor activat.;, tll..: Action 
Tabk l"Jitor The rule's name j, induded in lhe titl e hal' of the Action Table EliilOr as a 
rctCrencc, The Range button aliows th.; o.kvd0P<'r tn set a ,alue [or muitipk rows in on.: 
step. Tll..: Rporder hul1nn reol'g.lU1il.Cs the !.able by firM ordl'ring row~ nn th.; right-hand 
,id~ vaiu~, and thl'n on all kfl-hand sioc values, The Vin .. As Rules button activate; a 
dialog that give:; the produ~tion n!l~ d~pillion n[ th~ actinn tanle. The Vip1-.. Cnntexl 
bull{)n actio-ates a dialog containing the IUle'S context. The ,""'lImber OfROln buttlln gin's 
th~ tutainumh.;roi"mw<; in the actinn tahle. \lhlle tll..: Rfiws to Complete nunoll gives the 
numocr 01 emply rows thm r.;main in th~ action tahle Th~ NHS Va/up., fkW contains the 
righI-hand side obj~,,;t's valul' S~t. A valu~ [mm this list i~ selected to insert into the 
ac:ti(m tabi~. TIll' aclual lallk is the area at the bOl\nJll 01 the AClion Tahle Edilor, The 
Undo buttlln undo,;s th.; Ia.,t change made in the editor. The Reul hullnn lIndu'cs all the 
changes mad~ in the edilor. \lhilc thc Cleal' bunon ~ets ewry value in thl' RII Valu", 
eniumn to its undefined >late, rinally the OK htltton ,avc; th~ ~hang,·s 10 tlw ,l(:tion tahk 
and dosc~ II", A~tinn Tabk Editor (Ac<.juln.'d Intdlige ... ce Inc .. 2004,. 
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_. "'''' 14~1~ I <101 0< { '"I' , hO" • ,"","'.'.d 1 _ - Ii!: 
V_ "H .... 

',~" C"')I.e~ 

I",mbe' 0' A_ 

~OW,'"C~'" 

"-
, ''''co, 

- ----' 
112 
I" 

" , 
H« bia .... "". '''''''' 
UNK/.1JvI~ 
l.--d .,.,;">OC. 
~ eobiaje-",;" .. "" 
~rNQ\l1N 

~ "-
~~]~ , 

Figurt' 17: Example of Crop "hoke ('ornpleled Action Table rule (I ie"l'd bl 
~eleCling Action Table .•• in the Rule Editor j. 

Th~ Aclion Tahle Ruk Clmlcxt~ \\'el(: cremt:XL moditled and mai n\ain~d in the COn/exl 

Ediwr of Aequil1.'. ligure IS ;hOw; an ~~ample of Ihe Contexl for the rule "Crop choice 
complcU,'d I" Contexts arc ediled graphically u>illg an exprp,\·,\'io~ rra. ConlC'Xt<; are 
lllwa}"S evaluatoo from l<.'n lO righl In lhis ~xamplc til<: ~xpr~"ion tree depicts ttl<.' COlltt,xt 
SCREENCo;\l " don~. The ~n.'~ in t/", (\mtcxl FdilOr where the <.'xprcs,ion m:~ i~ 

constnKwd i:, called the can,"",,-. Sckcling ooje\:ts and \'~Iue~ onto th<.' eam'<l.' and then 
joining th~m IOg~tlwr with op.;r-.Ilors Cl1.'ale Iix.' \:OIlteXb. ,\how tix.' \:anvas arc til<: Vailies 
and O/;j~"f\' field, .... herc th~ developer ~an ",.Ic~l OO;"ClS and values lO add 10 the 
conll'Xt. At th~ lop Idt a1'<.' lhe Vi,,-!,l,,,, and SIIl:m O!JjeclS A, fields. whkh ~llo" lhe 
developer to CUi>Wmizl' tnc di,play of lh~ canvas and lhe OtJjcr\S tield. The Number 
bUllon allows the d~vcloper to alld ~ Ilum('rk \:()I1>lant to lh<.' eonlext. Down the left ;ide 
of th~ ooitor ~re lhe arithm~ri( opNalOn u,tld in am>tlu~ting \:(~ll<.'~t>. and down lhe 
right side arc the logical ol'rraron And, Or and Not and the ,,-etoperaton Ri1flge and Sf/, 
Ildow the<;c ,\fC tht" editing bUHons Rn-ersr. Subsritufr and Vel~le which arc used in 
editing an already conslnlcled context (Acquired lmelligt'J}<;e In\:" lOOt ). In Figure 20. 
the COOle'>t depicted hllS th<.' oh~ct SCi{ FI ' ~CO"l. wilh an as<;ociatcd value Dolle . In this 
exampk Ul order for the rule "Crop ~hoice ~(lmpleted I" to fire. lhe context 
SCR!'ENCO'V1 = none mu~l be true. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Page 68 of 100 

Figure IS; Exalllple Hf CroJ' dwice complefed rule Conle",! (,iewed b~ selec!ing 
COlltex!. •• ill the Rille Editor). 

A li~t of Rule, in the protmypc kno\\ledge bas<.: is grdphically expressed io Ii>;: Rule 
Graph. whi~h is HUlOmatj~ally g","~n!l~d My Mquin: a, rul~, an: c,~akd_ Th", Rule GrJph 
~an he sccn ill Appendix 1\, alld is vi~w",d i~ II", Acquir", sysl~m by s~kcting Graph 
Ihc~ Rule,I'. nw Ruk "r~ph grarhi~ally displays th~ relmion,hips llinl...~) ~twccn Ih~ 

JUles <:()]1\JIO~'d m the knowl~'<.lg~ ba'>C_ There is abo a li,t of tt>;: ruk, in the knowledge 
ba.'i<' on IOC right side oflhc Rule EdilOl' (Acquired Intelligcnce Inc .. 20Cl4).ligu'", 19 
,;how, ,Ul exampl~ of th~ relationship octll-CCll certHIll nt1c.s. as gmphically e~pl'esocd in 
thc Ruk Gmph. In this cxampk SCR1'IiNCC1M 1 illt1u~n(Xs ('ROP('OM I. which ill [lim 
inlluences SOYSCREEN I (and Olh",r sn'>~llill!!- HIleS lxlow [ili, in Ih'" graph). 
SOYS('REEN I influences SOYCONYCO\l I. which in tum inllu~nce, 

SOYMANMON I. 
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Figure 241: Exam"le "fth~ (Ise r Repor[ Editor in [he protot~ j)e knOl.ledge base. 

I'igurt" 21 giv~s an examp lc 01 [he User Report IXl;lils Edilor in the prOlO\y[lC know ledge 
base. The repmt templale is wnstruc~d in the Rl'porl tlekl. Tk rcPOlt Ic'mplme C<lnSiSl8 
mainly of plain leXl ",lh tag" (such as <BEGIN CONTEXT>, <OBJECT NAME>, 
<PARAGRAPH BREAK», Tlwsc lag, arc ~odes lhUl arc u~tX1 lo cu,lomiz~ lhe rcpmt 
£cording to the values of the objects in the kno",hlge base. In genemting a sJIC~ific. 
lailon;d u".,r ,,-,pmt from a ~a<.e rim the expert system interprel, lhe lag, and replace, 
[hem \litll plain ~~l. therehy ~rcatin~ a finish~><.I ncport th<ll lhe user can ,,-,ad (Acquired 
Intelligence Inc.. 2(X)4), 

The Plira;e field is a [e~t ,II-ca \lheft" phrases for (h~ a'polt can be comp<l,w. The ReIJOI'1 
field is \I hen..' [hoc conlCnl, of the report template arc displayed . TI'K: Cut bullon dektes the 
higllligh(~d item from the Report licld. "hilt, the Paste button lake~ lhe iwm that has 
!>cen nH ,ll insclts it into the Report HeW. The Add f'hrasl' bUlIon inSClts Ih~ rexl in the 
Phras~ ficlu into the Report l'iclu. ~nu Ih~ Rep/Me P/il'a<f' bullon replac~-s [t.;, l~XI or a 
...,leclcd phrase in the "-'POrt wllh Conl~nlS of u ne" phrase compo,",-,d in (h~ I'hra<.e field. 
Clear Phm,<e dC,n'l; the Phrase lieill. allowing a new phrase \0 he compo:;cu. The Begill 
COllin! "ullon in~ns a <BEGIN CONTEXT> lag.. mal king the heginnrng of a conlnt 
hlock. The End ComeH bullon imelh an <END CONTEXT> tag. marking the end of a 
conte,( hlock. T!>c Else Context bUllo'1 in",.-:ns all <ELSE CONTEXT> lag, Thls was nOI 
used in the prototype. The Edit Comext bIltton octivate, a dialogue tllat ~di[, the BOOlt',~l 
expression [hal COllln.lls lhe inciu,ion of lhe COlll('xt "lock in the final "-'port, TI-.e Fi,ul 
Comol hut\on allow, the de,eloper 10 locale mal~hing ~olllcxl> in large repOlt LCmpl<lle~. 
The Ohjt"'! ,'.lam" hullon in.\ert~ (he <OBJECT NAME> (elg into the rep01t template. "hkh 
i~ ocpillccd with the name "f the ohicci when (he report is generated. The O/;j~cr Value 
r.ulton inscrts the <OBJECT VALUE~ tag into [he repoll [~mplm~. \INch is rcplllCtXI .... ilh 
the value of an obj~ct when the n:port is ge'lt'nlll><.l (Acquired Intelligence lnc .. 2((14) 
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De., Phr"e 

8_ Contoxt 

For"'l'oph8re.r 

Li>eBreok 

Shew context, " 

rigure 21: E""mple of a section from the RoundUJ' Ready Soyhean KtlOwledge User 
Report templ~le (ac ti,~ted b~ selecting Edito..", then I:ser Re"ort" then Edit 
Report .•• ). 

Tlwrt.: arc II User Repoll lemplmes ill the kllowlcdg~ base of the prototype. \lith cert.1in 
User Repons ~~oci~lt .. xl with Olle 01 the thR-"c ph.1;cS within the d... --cision lmm,:wOl"k. The 
fotlowil1g arc the Us~r Report templale:, in the knowbJge base. 

I. Initi.11 Screenil1g pha.~t.' 
• Initial S<:re~'Tling Report 

2. Spedf;,; Cmp Sneenlng pllasG 

• Ilollgan.i COltol1 Knn\\ ledge Report 
• Roundup Re.1dy Cotton Knowledge Repon 
• YicldGardmtJI Maifc Kno"kdgc Report 
• Rl>undllp Ready Maize KIl"l<kxlg~ Repolt 
• R(>uooup Ready S"yho,:,an Knowledgc Rep"'t 

3. Managemel1t and MOl1ilOril1g ph.lS\.' 

• Il"tlgard CoUon \lanagemcmfMol1iloring Rcport 
• Roulldup Read)' Cotton \ lanagement/\1ol1 iloring Repoll 
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MAIFUN 
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MAl BIOTECH 
MAl FUNC.--_ 

MAH'lEE:r;=::::;: 
MAIGLYP 

.CROPCOM 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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1 

1 

RMANMON 1 

1 

N 1 

SMANMON 1 

1 

1 

1 

1 

1 

1 
"COT 

COTRESMAN 
COT TRMANMON 1 

.. COT 
C 

TTMANMON 1 

WQMANMON 1 

WSMANMON 1 

IWMANMOB 1 
... MAIZC 

MAIG 
MAIG IGMANMOB 1 

.... MAIZCONVBC 
MAlRESMAN 
MAIR IRMANMOB 1 

lMANMOB 1 

MANMOB 1 

LMANMOB 1 

B 1 
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not as 

en'Vif()llIltleIltal concerns. 
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VARIETY POTENTIAL ENVIRONMENTAL IMPACTS SA LEGlSLA110N 
Maize ' 
Glycine max L. CHANGES IN PESTICIDE USE PESTICIDE USE ,... ..., .. 

..... w 

DESCRIPTORS I PESTICIDE DRIFT PESTICIDE DRIFT 
YiiLOONmIl Biotechnology of variety 
IR European com borer Modification method CHANGES IN TilLAGE AND SOil MANAGEMENT SOil MANAGEMENT 

CharacterIstICs of modification 
GenetIc stability GENEFlOW AND OUTCROSSING GENEFLOW 
Expressed material 
Donor organisms CROP WEEDINESS CROP WEEDINESS 

INSECT RESISTANCE INSECT RESISTENCE 
use 

Bt .... "' ...... ", .. INSECT POPULATION SHIFTS POPULATION SHIFTS 
Insect pest,::, __ ",~ 
Origin and NON-TARGET AND BIODIVERSITY IMPACTS NON-TARGET AND BIODIVERSITY IMPACTS 
Biology and reproduction 
International and SA extent WATEF Movement of Cry1Ab WATER QUALITY 
SA approvals Pesticide contamination 
Company 

SOIL ECOLOGY IMPACTS SOIL MANGEMENT 

RESISTENCE TO CROP DISEASES DISEASE IMPACTS 

LAND-USE EFFICIENCY IMPACTS LAND-USE? 
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SA GOVERNMENT REGULATIONS ENVIRONIIIENTAL IlllANAGEllENTIIII11GATION PROCEDURES ENVIRONMENTAL MONITORING PROCEDURES 
EIA REGULATIONS 
GM AS LISTED ACTIVITY PESTICIDE USE PESTICIDE USE 
APPLICATION FORMS 
WHO TO CONTACT PREVENTING PESTICIDE DRIFT PESTICIDE DRIFT 

ENV. TILLAGE AND SOIL MANAGEMENT TilLAGE AND SOIL MANAGEMENT 

PREVENTING GENEFLOW AND OUTCROSSING GENEFLOW 

PREVENTING CROP WEEDINESS CROP WEEDINESS 

PREVENTING INSECT RESISTANCE INSECT RESISTANCE 

MANAGING INSECT POPULATION SHIFTS INSECT POPULATION SHIFTS 

PREVENTING NON-TARGET AND BIODIVERSITY IMPACTS NON-TARGET AND BIODIVERSITY 

MANAGING WATER QUALITY WATER QUALITY 

MANAGING SOIL ECOLOGY SOIL ECOLOGY 

MANAGING CROP DISEASE RESISTANCE CROP DISEASE RESISTANCE 

LAND-USE EFFICIENCY BEST PRACTICE LAND-USE EFFICIENCY 
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Jnput 
:nput 
:nput 
Input 
Input 

:nput 
input 
Input 
-:nput 
:nput 

.:nput 

1 

Information 

Which 

Do you know 
How would 
Aware of 
Aware of RR 
Do you know 
Do you know 
Do you know 
Do you know 
Do you know 

Initial 

is? 
crop trait are you interested in? 

the legal aspects? 
like to view RR Maize concerns? 

Maize resistance management? 
Maize resistance 
what Agricultural is? 
RR Maize 
Maize's basic 
Maize weed 
how Glyphosate works with RR Maize? 

complete 

2 Crop choice 

RR Maize crop done 

4 RR Maize environmental concerns complete 

5 RR Maize resistance man/mon complete 

Value 

Maize 
Yes 
Herbicide-resistance 
Yes 
Herbicide-resistance 
No 
No 
Yes 
Yes 
Yes 
Yes 
Yes 

Done 

Done 

Herbicide-resistance 

Done 
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ID: 
B Narne: 

Run Date: 
-Report Narne: 

EM, 32 
Environmnetal 
2006/10/09 17:27: 

Ready Maize 

Protocol for 

How would you like to view RR Maize concerns? 
lerbicide-resistance 

HERBICIDE RESISTANCE 

According to Prather et al. (2000) herbicide resistance 
to survive and reproduce "the inherited of a 

exposure to dose of herbicide that would 
to the wild Resistance 

:0 selection or 
resistance may also occur in 
mutations. Note that there has been no evidence 

---lerbicide-induced mutation. Under selection 
lerbicide susceptible plants are killed 

.lerbicide-resistance plants survive to reproduce without the 
from the . In the case of the 

consistently used, herbicide-resistant 
>lants successfully reproduce and become dominant in the 

(Prather et al., 2000). Resistance to 
the ability of farmers to control economically 

pests (Carpenter et al., 2002). Note that 

is 

in weeds is not to transgenic crops. 

Advantages of herbicide-resistant crops include: 
weed ma.naqeme!nt based on fewer herbicides 

and ideal herbicides for 
agriculture 

3.DLower the cost of weed control 
4. [JOverall environmental is lower. 

'·>.DUseful in the eradication of parasitic 
5.DMay also have activity against plant 

with herbicide-resistant 
on a weed 
for resistance to 

weeds 

nore 
2.DOveruse 
become 

of one may allow other weed 

.-::.control 
3. 

in the eC:OJ.ou vacuum created 
the weed 

shifts to 

species to 
by effective 

will 
problem than evolution of resistance. 

4.DWhere crop rotation is' herbicide-resistant crops 
.. _can become weeds in a cFoP rotation system if the second crop 

is an herbicide-resistant engineered to be resistant to 
the sarne herbicide to which original crop was resistant. 
S.DAn herbicide-resistant 

the chance of 

Status of resistance 

herbicide resistance from 
into weeds was first documented in 

this has been increasing 
(see Figure of 172 weed have 

herbicide resistance classes of 
chemicals. a number of herbicides have lost their 

.unido. 2005), over 
from one class, the triazines. (Lebaron, 1991). 

Weeds resistant to various herbicide families such as phenoxy, 
benzonitriles, ureas and have been 
Weeds such as kochia, Russian common 

common cocklebur, shattercane and common 

Report 
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·ave resistance to ALB inhibitors such as 
midazolinones and (Peterson, 1998). 

It is that resistance did not 
arly as in or fungi due to fundamental 
he life of plants, insects 

Delay in appearance resistant weeds is attributed to the 

in 

slower time of , incomplete selection pressure 
rom most herbicides, seed reserves and the plasticity of 

plants. These factors keep individuals in a 
and thus delay resistance . See Prather 

et al. (2000) for a list of the most common mechanisms of 
sites of herbicides, the chemical classes and 

with biotypes resistant to each herbicide 
(Prather et al., 2000). From the above information one 

can herbicide resistance as a threat to 
So why is it an -'4eed control. 

'ollows the 
nstead of 

beneficial, 
-control 

that the use of 
traditional herbicides 

. re 

then the loss of glyphosate as an effective weed 
will mean a return to traditional herbicides that 

more harmful to the environment . 

Genetic 
express resistance to new 

-- to a particular 
,cotoxicity. of 

There are several factors 
haracteristics, weed control 

that may 
resistance 

. .soil residual 
'f action and a high 

used in order to 
that are 

low or no 
glyphosate and 
Note that in 

of herbicides has the 
This is an 

longevity 

'f weed species. Herbicides that possess 
residual exert selection 

as the will 
germinate 

lossesses a be a few is 
more 

renes from 
£esistance 
initial resistant 

with mutations for resistance 
that possesses several modes of 

kill rate then depletes susceptible 
. Thus the end result is a rapid 

among the population of progeny of a few 
plants (Prather et al., 2000). 

Continuous planting of the same crop within and between 
seasons reduces the of rotation to herbicides 

with target sites. limited number of herbicides 
.. -".'egistered for the many minor crops is a factor the 

rrower's to rotate compounds with differing sites 
If action. The result is often continuous use of one or a 

few herbicides and thus the probability of resistance 
occurring increases. Exclusive use of herbicides 

control can select for resistance when there are other 
such as or hand that may be 

control herbicide-resistant weeds. Generally, 
methods will not select between susceptible and 

individuals, and thus should be used wherever 
)ossible. Resistance is also more likely in 
iower-value solid-seeded on large acreage, as cultivation 
and hand-weeding not be . Growers large areas 

"--;end to herbicides for weed 
"urthermore a farm contains a greater overall 

.lumber of that may contain a resistance trait 
(Prather et al., 2000). 

The concern over whether 
:ransgenic crops resistant to 
resistance is based on the 

.. -'iiluch will lead to a 
:he herbicide. 
Ise not considered 

or not the introduction of 
glyphosate will lead to 

that the cultivation of 
increase in the use of 

ected increase of 
for this to occur 

2002a). However, there where increased 
.. _11se of has increased which has 
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)articular 
management 

In the case of 
lS distinct 
:he 

.-crops were 

l,;UUI..LU./.. .LdJ.J.I .. U,~ J.l> UUl>'<IIL v~u JioUL <1 

resistant weed patches can be identified 
can be employed that prevent their 

weed escapes patterns such 
if several controlled by 

appear in the 
with a calibration or 
of patches made up of one 
distinctive pattern, there may 

(Prather et al., 
weeds 

herbicide-tolerant 

herbicide 

are 
resistant 

code group G herbicides: In 
resistance 

J..[~void the exclusive and use of herbicides from the 
user should alternate or tank 

from different herbicide code 
same herbicide code 

-,ix with registered 
Iroups. 
~.OThe user should other control methods into the 
weed control cultural and 

·.l:)iological 

Aware of RR Maize resistance monitoring? No 

Monitoring for herbicide resistance 

Farmers should monitor weeds in the field after herbicide 
checking for resistance. 




