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Decision on an Application from the Council for Scientfic and Industrial Research,

Savanna Agricultural Research Institute (CSIR-SARI) for Confined Field Tria] of
Genetically Modified Cowpea (Vbna unguiculak L. Walp.) Resistant to t epidopteran
Insecfs (Maruca uitatal and Bruchid Weevils (Callosobruchus maculatus) n Ghana.

I-egislation
Pursuant t<> Sections 4, I l, 17, 19,21 arul 22 <>l'the lliosal'ety Act, 2011 (Act 831) and
the relevant prot'erlures untler the Ili<>sat'etl' (Managenrent of' lliotechnology)
Regulations, 2010 (L.1. 2lltll"|), the lloar<l of'the Nati<>nal lliosal'ety Authority (NllA)
evaluaterl inlilrnrati<>u sullnritterl lly the allJrlicant- tlre Council ltlr Scientific anrl
ln<lustri:tl Ilesearch, Savauua Agricultural Research Institute (CSIR-SARI). 'fhis
inlilrrnation atklresse<l the sat'ety o1'the Maruca autl/ or llruchi<l-resistant Cowllea. 'l'he

lJoartl o1'the NllA has rleternrinerl tlrat the genetically nro<litied lllant <loes not llresent
an altcrerl environnrental risk con('ern in OIrana.'l'he lJoar<l has tlrerelirre allpr<>verl the
c<rntirrerl liel<l trial ol' genetically nro<lilierl cowl)ea (Wtrna utry;uiculata L. Walp.)
resistirrrt t<r Maruca 1lo<l lt<>rer (Maruca vitrata) arttl/ or llrtrclrirl (L'allosobrtrcltus
nurailatus) Iirr tlrree (i3) year perio<I, renewztllle.

1.0 Application Summary

C<rwlrea (Vi1;na utry;uiculata L. Walp.) is a legunrinous crop wirlely cultivate<l an<l

constrnre<l in subSaharan Atiic:r, llarticularly' in c<luntries Iike Ohana. [t Jllays a vital

role in 1o<><l security, llrovirling a significant source of protein, vitanrins, iurd nrinerals

lbr nrillions o1' pe<>1lle. I lowever, cowl)ea pro<lucti<ln laces signilicant challenges,

prinrarill' <lue t<> the tlestructive inrllact <lf itrsect llests llotlt in the lieltl anrl rluring
storage.

'l'w<r nrajor llests that afl'ect cowl)ea ('rol)s are the Maruta vitrata (Maruca 1l<lrl llorer)
arr<l tlre C2illosobt'tu'ltus rnitailatus (lrruclri<l weevil). 'l'hese llests cause consi<lerable

<lanrage, re<ltrcing yiel<ls an<l atl'ecting the <luality o1'st<rrerl cowl)ea seerls. 'l'he Maruca

llorl ll<lrer attacks the c<lwllea porls <luring gr<>wtlr, while tlre llruchirl weevil int'ests the

see<ls llostlritrvest, lea<ling t<> sullstantial econ<lnric l<lsses. [.-arnrers olten rcll' on

chernical llesticirles, llut these conle with rlrawllat'ks, inclurling healtlr risks,

environnreut:rl harnr, aurl int'reaserl llro<luction c<lsts.
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'lir a<l<h'ess these challenges, CSIR-SARI has acquire<lgenetically nr<>rlifierl ((;M) cowl)eil

varieties tt> resist these pests. 'I'he mo<lifications intro<luce insect.resistant traits tlrrough
genetic engineering, ofl'ering a sustainable solution to reduce dependence on chenrical

pesticides and inrprove crop productiviq,.

'l'he c<>nfined fiel<l trials (Ctrl's) proposed in this applicati<ln :rinr to test four genetically

rrroclilierl ('owpea events Dn9-08,5 - fionr Donalcl Danforth Plant Science Center
(DDPSC), St. l,ouis, Missouri, I-ISA; PP083, PP084, and PPl01 - fionr the Wisconsin

f)rop lnnovation Center (WCIC), Madison, Wisconsin, USA. These evenLs incorporzrte

gerres l'r<>n Barillus tltutitryienr'1s (Bt) to exlxess Cry, proteins (Qry,1[]b1, Cr1,2Ab, qAI-1,

nrCry,'lCa, Cry,lIel) lbr resistance to M. uittata:tnd to C, naailafzrr.'f;rble I provicles a

short <lescription o1' the genetically rno<lified events.

'l'he National llios:rf'etv Authoriry (NBA) has previously approved Oy2Ab, aAI-/, uxl
nC't1'l()a in c<xrlrezr events 245F, CSIII2, and DPS 08501, respectively. This c<>nfine<l

lield trial (CFf) will be use<l to evaluate ag-onomic perfbrnrance, including l,ielrl, t<r

rlenronstr;rte that the genetic r-norlification <licl not result in unexJ;ectecl, unintenderl,
negative efI'ects rel;rtive to the unm<>clified parent;rl control cowl)ea. 'l'he CfrI'is nracle up

ot'h.v<> conrl)onents: component 1: a confined lield experiment to evaluzrte agrononric
pcrlbrnrance; :rnd component 2: a contained net house experintent to evaluate M. uittata

resistance uncler conrlitions of'artilicial inf'estation. Iloth trials will be conducted within
the existing Ctrl' site o1'the Institute, A<lclitionally, the tlial will be used to pr<>cluce seed

lirr 1;ostharvest stor;tge assessrnent of resistartce [o bruclrid <l:rnrage artd lor c<>nrpositional

auall'sis o1'ke y nutrients. 'l'able 1 provirles :r short description o1'the gene ticalll, nrodilied
events.

'l'able 1: Short Description o1'Genetically [zle6lilied lrvents

Event ID Event DPS- 198 Event PP083 Event PP084 Event PPl01
Category of Genetic

Modifications

Insect Resistant Insect ILesist:urt lnsect Resistant lrtscct li.c'sistant

Introduced Gene(s) OylBltI,
Clt1,!n5, aAI-l

ntCiylCa,

Ciy2All aAI-|
ntC)yl Ca,

C)y2Al1 qAI-|
()1,1Iel,

C-ty2Al aAI-l

Phenotype Resistance t<>

lepidopteran

insects (M;u'uca

uittata) anrl

blucliirl weevils

(C'aJJosobtuc'ltus'

naculatus)

Resis[rnce t<>

lepiclopteran

insects (Maruca

uittata) ancl

bnrchi<l weevils

(Callctsolttrclttrs

nac'ulatus)

Resistance t<>

lepidollteran
insects (Manrca

uittata) trnrl

bnrchirl weevils

(CUlosobttrc:hus

ntaculatus)

Resistance t<>

le pirlollte rarr

insects (Manrc:a

riltata) arul

Irr uclrirl u,cevils

(C;tlloso|tt'uchtn

ntacu/afis)
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Modification
Method

AgobactetL'ttnt

nre<liatc<l

h'anslirnn:rtion

AlyolncletL'unt

nrerliaterl

tlanslirlnrati<>n

Agtobacteitun
rnerliate<l

tt-itnslbrrrtation

AgtobactetL'tttn

nrerliaterl

tr-ans[i>r'urati<>rr

Selection Method Antibi<>tic

resisl:rnce

Antibiotic
lcsistance

Antibiotic'

resist;urcc

Antibi<>tic

resist;urcc

2.0 Derivation of the Transforming Vectorlfransforming DNA for Each Event.

2.1. I Event DPS-I98

A <lelivativc of'the pCiAMlllA23O0 binary'r,ec'tor', p5000 (lJevene et;L/.,2017), was

ntotlitie<l lry repl:rcing the nptll plant-selec'talrle nr:ulier r':rssette lvitlr two ncr,v clenrcnts:

tlrc (iz' recr>nrllinasc 8ene, <lriven llv tlre Ataltirlop,::i.s tJtaliana API|TAIAI (Al'}I)

;rt-onr<lter (()trstal.son-llror,ut et a/., 1994), art<l tlrc .spectinont_rrvjr resist:rnce (.prA)
tnarliet' g'cnc, controllerl b1' thc s<>l'be:ui trbi<luitin pronroter (Che c't a|., 2021).

A<l<liti<rrralll', a gcnc enc'<><ling the rc<llltr<>rescertt pr<>tein (DsRe<12) t'ront Di.s'tvt.\'or]t;tsp.,

<lrivcrt lrt thc sovbcart clottgatiott l;rctor lA(litlA) pronroter', \,vrrs arlrlcrl tr> allou,r,isual

i<lcnti licatiou o1' tlunslirnncrl 1>lan t.s (\A/asson-ll la<ler', 200 1 ).

'l'lre lxrsc vcctor lvas Iurthcr enginecre<l to inclu<lc restlictiorr sites ;urrl se(luerrccs

c<>rrrpatiblc r.vith ()<>l<len ()atc cloning (lingler et a1.,2008) lirr iucorporating a genc-ol-

irttet'cst e:xpl'essiotr c'zrssette rlesigne<l I'<>r Cn'l IJD.I pro<lucti<>n. 'l'lrrce expression c:Lssettcs

wet'c in<'lrrrlt:rl:

'l'lre lirst c'<rtrt:titre<l tlrc rL1'll)ltl gene unrler tlrc Arabidr4tsis' tJnli;un IUlQl0
I)r'onroter an(l ACI'I'2 3' untriurslate<l regir>n (t I'l'R).
'l'lte scc<lt<l inc'lurlc<l tlrc aAI-J getrc li'otn Plnscrilu,s ttt/g;u'i,s, <lrivcn l>t'tlre sce<l-

spcc'ilic PIIA-t, ltrornotcr iur<l tcrnrinate<l ltl the PHA-L 3' t I'l'R.
'l'lrc tlrirtl r':u'ric<l tlrc ot'2rllt gcrnc rrrt<lel tlrc r'<>ntr'ol ol'thc rl. tltaliarn lll 'lllSC( )
srrrall srrllrnit (SSIi) pr'<>nroter (Krcbbcrc ct;t/.. 19UU) an<l tenrrin:Ltc<l lry tlrc
lltrlllSCO SStf sc(lucrlce lionr Mrpti;uta talnctrtn (Mu-ul anrl Clrrri, l9il,5)

2.7.2Event PP084

A llinan' pl:urt triurslirrnration vector c<>ntaiuirrg two'l'-DNAs r,r,as corrst-r-uc'tcr<l <le nrxrr
tusing Ool<lcn ()ate cloniug:rrt<l asscni[r11,. St,tttltcsisc(l DNA liagntents ,,vele nrr><lilic<l to

r-en)o\re ccr-tuirr rcstric'ti<>n enzyn)e rec'<>gnition sites (I',nglcr et al., 200U). 'l'lre vcc'tor'

irrcltr<les tlre C<>l[',1 origin of'r'cplicatiort fi-onr pl]Ri322 lirrgr'or,rth vt I',. criliturrl tlre RK2

2.
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turl" arr<l <l'iV r-cltlication c'r>r-n1><lncnts 1<>r g'<>r,l'tlr i't AgLoltadcn'utn slt'aitrs, al<tttg r,vith :r

Ixrt'teri:rl nptlII scle<'ti<>n <':rssctte lor bac'terial selec'tiott.

I,la<'h 'I'-DNA is b<>rrlererl Il1' specific seqlrences. 'I'hc right llor<ler c<>tit:ritts a 204-llase

lrair' li'agnrent fi'onr the Ri plasnri<l <>f Alpoltacteiunt tltizogene,s strain NCPPll2(j.59
(1>lti2(i.59, ()enllank acc'cssion l',tf 18(;3U1).'l'hc lelt b<>r-<ler-<'<>nsists o['tr,v<> Ii':rgtnents: a

,5(X)-basc lrair scgnrent fi'onr pRi2(i.51) an<l a 45(i-l>asc pair liagrneut Ii'otn the Ri plasnri<l

r>l'stlain 17!zl, (1>Ri1724,, ()el/rliurli accession NC-00257.5).'l'hcsc t:uirlent Icli borrler

r-cpeats re<luc'e 'f-DNA rca<l-tlrrough, nrinirnising tire nce<l t<> screerl firr llackllone-li'ee

everrts (Po<lerin et a/., 2006).

A bactcrial cxplcssion <'assette, locate<l lletu,eeu tlrc hvo 'l'-DNAs, inchr<les tlre c'oral

rlniCliPgcne (r\lieva t:l a[.,200U) rur<lcr tlre c'ontr'ol <>l'tlrc l'... rrililac/,1n'onr<>tcr.'l'lris
r';rsseltc is userl lr>r visual selec'tion in bactelia artrl is absent in plants. 'l'hc sec<>rxl 'l'-l)NA
('I'-DNA 2) contains a pliurt-selec'tir.blc uiarkcr cxprcssion c':msettc with the .pr'.Ay' genc

(Sc<rlicl<l el ;t1.,1994), <lual-targete<l iur<l clriven I11,6," so1'bean ulli<luitin 13 pr<>utoter (Dc

La'l-<rrre aurl Iiiner, 2Ol!).1'his rvas inscrterl using ()ol<len (]ate cloning r,vitlr s1'nthesise<l

l)NA liagnrcnts.

'l'lrc lirst 1'-l)NA ('l'-DNA l) c'ontairts tlrree explcssi<>n casscttes, constr-ru'tcrl using

s1'nthcsiserl DNA liagnrents an<l asscurble<l with the MoClo-rrrorlifie<l ()ol<lcn ()atc

rrtctlt<rrl (\.Vebel e:/ aJ.,201l).'li> rnaint;rirt uative gene structure, yrrourotcrs r,vere

s1'uthcsise<l as single trnits int'lu<ling thcir 5'IT'l'Rs an<l introns, r,vhile r'orling se(luerx'cs,

signal pcpti<lcs, ;urrl tcr-nrin;rtors r,vc:rc cr-c;rtcrl :rs irr<livi<lrral MoCl<> urrits.

()
o.

'l-lrc lilst casscttc en<'<>rlcs tltc alp/ta-ant.t'lase iriltiltitrt' / gcnc (aAI-11 li'onr

l'/tascoltt.s t'tt/1;;u'is, regrrlate<l b1'the PHz\-L pr<>nroter' (pltltolnctnagg/utiniTgctre

dlec4 aurl tennirr;rtor.
'l'lrc ser'<>n<l ('assctte inclu<les the o12Alt ger)e, co<lon-<>yrtirnisc<l Iil' <licot

c:xlrrcssi<rn ir.n<l c'lrlor'opl;rst-targeterl b1' tlre transit pepti<lc o1' thc Ata/tir/opsis

ilt;tli;un Rlx'.s1.4 gcr)e. It is corttrollerl lrv tlrc A. tltali;na CAlll pronrotcr;ur<l
rrbi<luitin I 4 ter-nrinator.
'l'lrc tlrirrl c'assette f'eatures a nxr<lilie<l (\'lCa (nt(i1'lCa) gcnc,;rlso c<>rlon-

optiurisc<l fi>r <lic:ot expressi<>n attrl cltlor<>1rl;rst.t:trgctc<l b1'thc trursit ltepti<le lionr
tlrc peftutia Ln5'n5' gcr)c. It is <lriven lrv tlre A. tJtaliana ltllCSilb pronrotcr':Ln<l

rrbirlrritin I 0 tcr-nrin:rtor'.

2.1.3 Event PP083

A Itinar'1'1ll:urt triurslirrnration vec'tor with tlvo 'l'-DNAs nas cortstlucte<l rle tror'o using
(iol<lcn (late cl<>ning ;r.n<l zrssenrbll', irtc<lt'pot'ittirtg svnthesise<l DNA fiagiricrrts rvitJr

rnorlilic<l sc(lucrrx'cs to clinrinate c'ertain rcstlic'tion cr)z\rnre recogniti<>n sitc.s (I',nglcl c'z

2.
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a/.,2008).'l'lrc vec't<>r inc'hrrles thc Coll',1 <>rigiu <>t'replic:rtiort lr'<>nt pllR322 lil'
1rr<r1ragali<n in .1',. colt' uxl RIi2 ttaF atxl rstL'V replicati<>n elenrcnts for- gr'<>r,r,tlr in

Agoltar'lc'nrzl strains. It also c'ontains tlre bacteriirl nptlllselec'tion c'assctte lirr lxLcterial

selecti<>rr.

I',ach'l'-DNr\ is llanlic<l ll1' specilir' llor<ler rcpe;rts: a 204-basc pair li':rgnrcut li'oni thc lli
lrlasnrirl <>l' A1;Lolt;tctc'tL1tnt iltizrrycnc.r str;iltt NCPPll2(j,5t) (t>Ri26.50, (lcnllanli a<'cessiott

I',tIIu(il3Ul) lbr tlre riglrt lror<ler anrl tr,vo lefi bor<ler fi'agnrents-one 500-llase pair'

scgurcnI lionr plli26.5() an<l :urother 456-base p:rir fi'agnre nt lionr the Ri plasrni<l o1'strairr

1 724 (trll.il 724, Genl\anli :rccessi<>n NCI-00257 ,5). 'l'lrc use r>1'tan<le nr leli b<>r'rlcr relreats

ntiuintiscs .l'-DNr\ 
rearl-tlrrrxrglr, r'erluc'ing tlre rtccrl to scrccn lirr Ilac'liIronc-lrcc evcr)ts

(P<>rlcvirr et ;il., 2006).

lletrvcrctt tlte trvo 'l'-DNAs, a lla<'tcrial expr-essi<>n c':rssette r'ont:tins tIrc r'ot;t/ AniGIiI'}
gcrrc (Alicva. etaJ.,200U) trn<ler tltc li. t'rili|rcZ lrronroter lil'r'isu;rl sclecti<>n in bac'tcria;

tltis clctttcrtt is allsr:nt in plants. 'l'lrc scc'on(l 'l'-DNA ('I'-DNA 2) callics a yrl;urt-selectablcr

rtr:u'kct'crxy>r-cssion t:rsscttc, t'onsistirrg <>l'a <ltral-t:u'gctc<l .pr:\,'gcrre (Scolieirl c't;il., 1994,)

tllivclr lrt tlrc sovl>c;ur ubi<luitin 3 prrrr.tt<>tcr (Dc Lu'l-orrcr unrl Fincr', 201,5). 'l-his u,us

asscntblc<l Ii'ont svntlresise<l DNA li'agnrents ancl irtr'or'poratcrl via Ool<len (late c'loning.

'l'he lirst 'l'-DNA ('I'-DNA l) t'ontairts tltree exllression c';nselte.s, :rsserrrblerl 1i<>ut

s1'ntlresiscr<l DNA fi-agtrrettts trsitrg the MoClo-rno<lilic<l ()ol<len (]ate rlcthorl (Weber r'I
il.,201 l). In tltis proccrlrrrc, pr<>r.rrotcr li'agurents rvcre <lcsignc<l kr inclu<le tlrcir nativc,5'

t ;'l'lts ;ut<l itrtt-orts ?Is singlc tutits, rvlrilc c'o<ling se(lucr)('es, sigrr:il pcptitles, an<l

[cr-nrin:rt<>r's lverc als<> sl,utlresiserl as single units.

'l'lrc first c':tsscttc c'ontains tlrc Pltasc'olus ruly;;u'is alpln-antl,la.t,inhillitor 1 genc

(aAI-I) tttt<lcr tltcr bcan PI-IA-L pr'onr<>tcr (plt.t'tolnctnagghtitir? gc)nc rllcc'2 arul
tcr-r'rtirtatr>r-.

'l'lrc scrt'ortrl c':tsscttc c:rrt'ies tlrc rn'2ttb gene, co<l<;n-optinrise<l lirr rli< ot

cxlrt'cssiort :rrrrl t'lrlor'oplast-t;u'gete<l lrv tlrc Atalirlr4ts;is tJnJiana Rlx',slA tratrsit

lrclrti<lc. It is <h'ivcrt bt' the ,4. tJnliana (AIll pr'<>nroter anrl trbi<luitin 14,

tcrnrinat<>r,
'l'lre tlrirrl cassettc irtc'lurlcs the In<>tlified ()l'lC'a (nt(il /(';l gcne, also <'r><l<>n-

olrtirnise<l lirr rlic'ot cx1;ression artrl <'lrloropl:rst-targetc<l using tlre petrrrria 1,,:P,5'P5'

gcne ti'ansit pepti<le. It is legrrl:rtc<l lrv tlte A. thali;uta RllCS3b yrxrnroter :urrl

rrbi<ytritirr I0 tenrrinator.

2.l.4Event PPl01

A bin;u't' pl:urt tr-luisli>rnrali<>n rre('tor corttuirting two 'l--DN.u\s rv:rs c'onstnrctcrl <le n<>r,<r

rrsiug (lol<lcn (l:r1c c'k>ning an<l s1'nthesisc<l DNA h'itgnrents, witlr r-no,lilic'alions t<r

l.
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rcrrx)\,c c'crt?rir) resh'iction enzyrls recognitioll sites (Itngler et a/., 200U). 'l'lte vector

l'eatrrres tlre C<>lIil origin <>f'replicati<>n liont yrllR322 tirr growth i'r Ii. crilittt't<ltlrc llK2
/L;tliuxl otL'l/c<>nt1><rnents lbl-growth in Ay;ntlnt'letitun str-aius. It zrls<> inclu<les a lxLctcrial

trytIII sclectiott c':rssctte li>r bactcrial sclec'ti<>rt.

Itac'lr'I'-DNA is flanke<l b1,bor<lcr repe:rts: a 204-llase pair liagnrctrt ti-ont the Ri plasrli<l

<>l' Agtob;tr'tetL'ttnt rltizr4;cne.s strain NCPPB26.5l) (pRi26.59, Genllanli l',[rl8(i3l]1) lirr
tlrc riglrt b<>r<ler, an<l trvo lclt b<>r'<lers-a 500-b:tsc pair liagnrent lionr 1tRi2(j50 an<l zt 4,56-

lr:rsc lridr li'agnrent fi'orn the Ri plasnri<lof straiu 1724 (pRil724',Gcri\anli NC-002,57.5).
'l':ur<lcnr leli llorrlcl lepcats nriuintisc 'l'-DNA rea<l-tlu-ottglr, t-c<lucirtg thc st't'ecttittg

rcrlrrirctl lirr bac'kbone-li'cc evettts (P<><levin et al,,200(j).

llctrveerr the tw<>'l'-DNAs is a llacterial expressi<lrt czrssctte containing thc coral AniGFP
gerre (r\lieva e I a]., 20081 un<ler tlrc Ii. colt'krcZ 1)r<>tttoter, use<l 1<>r t,isuztl selecti<>n in

bacteria. 'l'his cassc:tte is absent in plants. 'f-DNA 2 c'ontairts :r pl:utt-sclectablc nr:u'lic:r

t:xlrrcssi<xr ('asscttcr rvith tlrc <lual-targctetl s2ri\"gc:ne (Sc<>[icl<l r-l;1., 1994') ttn<ler tlrc

solbcau rrl>i<lrritin 13 pr<>nioter (De La'li>n'e an<l Fincr', 201,5), ztsscntblcrl art<l insct'te<l

rusing (l<>l<len ()ate t'loning.

'l'-DNA I inc'ltrrles tlrree exllression c:rssettes, c<>ustlucte<l using s1'utlresiscrl DNA
li'rrgnrcnts rvitlr thc N{oCl<>rrrr>rliflcrl (lolrlen (late nretlrorl (\Vebcr el a/., 20ll).
Pr'onrotr-rLs rvcrrc svntlrcsisc<l as singlc urtits irtc'lu<ling tlrcir n:rtive .5' U'l'Rs ;ut<l intt'ons,

lvlrile r'<><lir1g se(luenc'es, sigual pellti<les, uut<l terntiu;rtors were ('re?rtc<l as intlivirhral

MoClo rrnits.

t. 'l'lre flrst c'assettc c'orttairts tltc ;tl1iln-arn1y'ast inhillitor I (qttl-l) gcne lr'<>nr

('ornnron bean, rcgulatcrl b1' tlrc PHA-L lrronrotcr (r/1cr'2 an<l teunin:rt<>r.
'l'lre sc<'<>nrl r':rsscttc inclurlcs thc (.)t'24b gcr)e, r'<><lort<rptinrise<l li>r <lic'ot

cxlrrcssi<rn an<l c'hloroplast-targete<l trsing the transit pcpti<le ol'tlre Ataltrlop.sis
tJtaliana Rl-tr'.slA gcne, un<lel tlrc A. tltaltana CAlll llronrotcr an<l rrlli<luitin l4
tcrnrinator.
'l'lre tlrir<l <'asscttc feattrrcs tlre Cn'lIel genc, c<><l<>u-optirrrisc<l lil' soyllcarr

cxpr-cssion ;ur<l clrl<>r-<>1>last-t:rrgcte<l lrv thc tlansit pcpti<le ol'thc pca lLUllls('o
srn;rll srrlrtrnit ,?('gcnc, <lrivcn b1'tlrc ,1. tJnJian;i trlli<luitin lrl pronr<lter;ur<l

rrbi<luitin I0 tcrnrinator-.

3.0 Risk Assessment

3.1 Criteria
'l'hc lJ<>ar'<l <>1'the NllA rcviewe<l the risk assessn)ent rel)ort liorl thc'l'eclrnical Arlvisorl

C<>nrnrittce ('l'AC) on thc application in accor<lance r,vith the critcria 1,r,' s1'?rltr;tting plant

gror,vtlr an<l agronr>rtric perfi)nu?rncc, inclu<ling 1,iel<I, to <lcur<>nstrate that tltc getictic

2.
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nro<lifi<'ation rli<l not rcsult in unexpecte<1, uninten<le<I, negative etl'ects relative to tlre
ruurr<><li1ie<l p:r.rent;Ll c<>ntr'ol covr.T)ea. 'l'lre risk a.ssessnlent re view consirlere<l tlre lrotential
o1:

l)ollin:rtion Iearling to establislunent of itn unaJrllr'overl gene in wilrl llollul;rtions.

Scc<l rlispersal lir>nr the CFI'sitc
See<l <lispers:rl <lrrrirtg tr-atrsp<>rt

Pilf'ering <>1' see<l lionr CFI' site

I Ian'est ol'CFI' ntaterials lirr fb<><l an<l f'ee<l use

Itrt1l:rct <>r) rlorl-t:u'gcI <lrg:rtrisuts

3.2 Potential of Pollination kading to Establishment of an Unapproved Gene in Wild
Populations

'l'hc alllllicant provirle<l <lata <>n the lliologr' :ur<l nrechanisrn of pollen <lispersal ol'tlre
Corvllca to establislr tlrat tlre cor,v1>e:r events rvill not lea<l t<> urrzr[)l)ro\/e<l gcne in wilrl
polrtrlatious.

C-'<>rvpca is cleistoganx)us, llrorlucing viallle p<>llens an<l rcc'eptive stigrna belilre authesis,

nte;utiug tltat c<>ulreur rclrro<luctiort is entirell' 1''1 sslf-l)ollination. With tltc cultivatcrl
('o\vl)ca, tlrerc is rto rcllorte<l nretlro<l ol'1><lllen <lisllersal lirr out-cr<>ssing lrccaLrsc tlrc

attlltct's rcleasc pr>llcn rltrring the tirst hall'ol'thc night lvlrcn tlre llo,uvcrs arc still t'losc<1,

art<l tltc pollc:n is sticlit' :ur<l lre;n1,. Sorttc out-crr>ssing nrcrliaterl bf insccts <';ur o('('r.r
rt;rtur;rllt'in t.lre Iielrl, lrt>lvcvcr-, lvlten <lill'crcnt iusect spcc'ics visit c'olvpc:r []or,vcr-s, not ;Lll

a.rc rcsl)onsible lor polle rt nr<>r'enrertt ass<>c'i:rte<l witlr <>ut-c'r'ossing. On11, lx>ne1,lrccs (Apis
nelJill't;l atirl buniblcllccs (I)onbu,s spp.) are responsilllc for insect-vcct<>rc<l pollcrr
ttt<>t,ct-ttcl)t llcc:utse ortll' suclt ltearl' itrsccts c'oul<l rlclllcss tlrc r,vings ol't'<lrvllc:r ll<>wc:rs

:uttl cxpose their st;uucns anrl stigrnas for pollinati<>n, ()rrt-cr<>ssitrg latcs ltctr,vecrr

t'ultit'atc<l ('o\q)e:I varietics:u-e lor,v, rangirtg bctlveen 0..5--0.U5 ltercent u,lrerr ('or11)ea \v;rs

lrlantc<l itt itltern:rte rows ()r)e nreter-ayr:rrt,;ur<l betlveen 0.01-0.113 llercent u4teu plante<l

itr c'ottcctrtric circles :uottttrl a p<>llen source. 'l'lrere rrrc llo reltorts of' lu'lrri<lizittiou
Irctweerr Y, tutgtictilata atxl r>ther Vigna spccies.

Considering the above informafron, the Board of the NBA concludes that the
esablishment of an unapproved gene in wild populanon is very low, less than l% cross

pollination. There are also no sexually compatible wild relatives.
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3.3 Potential of Seed Dispersal from the CFT Site
'l'lre applic'ant 1>r<>r,irle<l inlonlation tlr;rt <krntesticittes usua.lll' luu'e n<> elI'ective scc<l

<lisllels:rl nrcc'lranisnr, :ur<l tlrus <lill'er- li<>nr rrrost rvil<l plants. 'l-lrc rrr<><liticati<>u o1'scc<l

<lislrcrsal is orrc o1'tlrc lirst steps in <lonrestir':rtiou, rvlriclr is tlrc casc in ('owl)e;rs rro lc:ss

tltur irt otlter'('x)l)s. Certain c'h:urges ltave c'ltaracterizc<l the evolution o1'r'n<>st see<l crol)s,

nanrell', loss <>1'sce<l <lispcr-s:rl rnech:rnisnrs, incrc:rse irr see<l an<l Ie al'sizes, rlcvclopnrcnt

ot'<leternrinute or c'onr1l:rct grr>r,vth hallits, shifis in lif-e cy'cle to zurnualitl' anrl sltorter

<ltrration, clranges firxr outlrrce<lirrg to inlrreerling ;rnrl a general l<>ss <>l'sensitivitv to tlrc
errvironnrental signals th:rt previously'regulatc<l <lcve loylnrent. Man\,o1'these c'lr:urgcs lravc

oct'rrrrcrl in t'olvpczrs. O<>rvpca see<ls ingestc<l lrt' aninrals :tre casilt' <ligcsterl lte<':urse ol'

tlrcir sol't scc<l co:rts an<l therclore the <lispelsal o{'r,iablc see<ls via zurinral cxcrenrenI is

runlikclr.

7he Board of the NBA therefore concludes that, seed dispersal of the cowpea events

from CFf site is low because pods have no signtficant shattering ability in cultiuated
cowpea.

3.4 Potential of Seed Dispersal During Transport
'l'lre a1>plic';utt pt'<>r,i<lcrl inl<>rntati<>rt tlrat sce<ls o1'tlre rcgulate<l genetic:rllt'nro<lific<l

Corvl.rc:r evcnts lvill be lrackagcrl in a scalc<l plastic'bag:rt least.500- gauge (0.12,5 nrrrr)

tlric'lincss (prinrarl'c'ontainer), insi<le :r sealc<l nret;rl or plasti<' sccon<lan'cont:riner'. 'l'lrc

ntct;LI <>r' ltlastit' t'ontainer shall be capable o1'1;rotec'ting the see <ls an<l ltreventing sltillagc
or esct.l)e. 'l'he rrret:rl or plastic' c<>ut;ritrcr r,vill tlren be plac'c<l in :ur e ncloserl shrr<lr' outer'

slripping coutaittet' tna<lc o1' corrug:rtc<l fibcrbo:u-<1, con-ug:rtcrl car<lboar<1, <>r' otlrcr-

ntateri;rl <>1' c<1uir';ilcttt streugth. 'l'he prinrarl' 1>ackaging nrateri:rls (plastic bag) rvill bcr

<lcstrot'crl lrt' irtcinct-ati<>u ort thc tlial sitc. Sccon<lan, c'or)taincrs (nretal or lrlastir'
<'ottt;tiucrs) rvilI bc cle:utcrl [r1'lran<l <lrt the tliril sitc an<l r,'crilie<l to lle lic:c o1':ur1'r'csirltr;tl

1rl:utt ntatcrial llrior t() renx)\':rllirlnr tlre tri:rl sitc an<l rcturn tt> tlrc CSIR-SiARI Nyanklrala
att<l Mang:r rcsc;u-clr st:rti<>n.

The Board of the NBA considering the foregoing concludes that seed dispersal of
cowpea events during tanspoft is unlikely.

3.5 Potential of Pilfering of Seed from CFT Site
'l'lrc appli<'iurt prr>r'i<lcrl inlirlnration tlrat tlrc trial sitc rvill lrc ['crrce<l to prevent llrc
rctttor,:tl ol'plant nraterial liont tlre tr-ial site.'l'lre trial site will Irave;r continuotr:i lrvei)h-
firttr-ltotrr (2,1/7) security'guar<ling leginrc [o prevcnt trrr:Lutlrorizc<l entr'1 ;1y111 tr.r nronitor
firr an1' lrreaches in the integ'it1' <>1'the securih, lencing. A<klitir>nallt', stiLll'rviil lre tr:tinc<l

to rrn<lerst;urrl tlrc neerl t<> c<>u[ine t]re secrl.
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Considering the information prowded by the applicant above, the Board of the NBA
concludes that the potendal ofpiffering of seeds from CFT site is low.

3.6 Potential of Harvest of CFT Materials for Food and Feed IJse
'l'lre;rplrlii'antstaterl that st;rli'will lle traine<l to un<lcrstan<l thc nee<l to c'ortfine the sce'<I.

'l'lret'also provi<lc<l inli>n'nation tlrat thc trial site rvill be f'encc<l iurrl Itavc t24,17 scc'urit\'

grrarrling rcginrc Io ltrcvcnt Ilre r-cntoval ol'plant nratct'ial ot' ttn:tutlrorizc:rl er)tt'\', atr<l to

nronitol lil- an.r' ln'c'a<'hcs lit>nr tlrc trial site. In :Lrl<lition, tlrc 'li'ial-in-Chargc will lrcr

r-cslronsilrlc firr ensuring ant' re<lrrilc<l nr<>nitoring arr<l 1<>r tlrc rlisy><>siti<>n an<l/<>r storagcr

ol'Iralvcstc<l nratclial. All activitl' lvill be supcrvisc<l an<l recor<le<l in the C<>nrlrliancc

l)ocurrrcnt llin<lcr b1, thc'l)'izrl Manager.

The Board of the NBA concludes that the potenfral ofharuest of CFTmaterials forfood
and feed use will be low.

3.7 Potential of Impact on Non-Target Organisms
'l'lrc :rlrlrlicant in<licatc<l tlrat the pr'otcins exl)resse(l (Cryl lJbl, Crr'2Ab, oAI-1, nrCrt'1C:r,
()l'llcl) ;Lre rtot Ioxic' t<> ltrrntarrs or rton-trugeI orgartisnrs.

Based on the informafron prouided by the applicant in the application and the report
from the TAC the Board of the NBA concludes that the potential of impact on non -
target orgatisms is negliglble.

4.0 Conclusion

In accordance with Section 2l of the BiosafetyAct,20ll (Act 831) the Board of the

National Biosafety Authority has reviewed the application received from the CSIR-SARI
to conduct a confined field rial of genetically modified cowpea (Vigna uigticulaa L.
Wulp.l resistant to Maruca pod borer (Maruca uiraa) and/ or Bruchid (Callosobruchus

maculatusl in Ghana.

'l'lris rcvic:rv iticlrr<lc<l a risli assessnlcnt tlrat lvas callic<l out lrt' the 'l'cchnic'al A<h'ison'

C<>nrnrittcc ('l'AC) iu :tt'r'<>r<liurce rvith Scction 2u strb-secti<>n (l) o1'tlre Act.

llaserl ort the rc('olnrneu<lations liorn'l'eclrnic'al Arh,isr>r)' Conrnrittec ('li\C), :urrl tlrc:

inlirrnration pr-<>r,i<le<l b1't[rc :rpplic':urt, t]re l]oarrlcortc'lu<les tlrat t]rc C<lntine<l Iiielrl'l'r'ial
u,itlr tlrc tr:rcliing Ntrniber': 2024-283-S.ARI-010-C ciur be c:rrrie<l <>trt sat'ch' at tlrr'
apprr>r'crl site. 'l'he lloar<l re<luires that the applicant, in canl,ing out the c<>nlinc<l liel<l

tri:r.I, a<lheres to the 'I-ernrs an<l C<>n<litions specilic<l in tlre sche<ltrle attiir:herl t<> tlris

approval. 'l'he alrplic:urt is le<luirerl to keep <>rt frle all <lo<'unrentation ;urrl le t'or-<ls rcl;rfcrl
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to tlrc tr-ial. 'l'lrcse <l<>r'trnrents slrorrl<l be availalrlc firr irtslrectiort lbr sct'ctt (7) r'cars

firllorving trial conrpletjon.

5.0 Decision

The Board of the National Biosafety Authority (NBA) in light of the foregoing, finds the

proposed conduct of confined field trial of genetically modified cowpea (Vigna

unguiculata L. Walp.) resistant to Maruca pod borer (Maruca wtatal and/ or Bruchid

(Callosobruchus maculatusl at Nyankpala and M*Su, a low-risk activity.

The Board therefore grants approval for the confined field trial of the genetically

modified cowpea (Vigna tnguiculata L. Walp. for a three (3) year validity period effective

18u' December 2024 to 17" December 2027, with subsequent renewals being

administrative-based. Further to that, and in line with paragraph 3.4 the Board grants

clearance for the importation of the seeds for the purposes of the research activity during

the permit duration, subject to final approval from the Plant Protection and Regulatory

Services Directorate of MOFA (PPRSD).

Kin<lh' nr>te tlrat this pcrnrit is not tlanst'erablc. IiiLiltrre t<> :xllrcrc tt> tltc: t'<>tt<litions

specifierl in thc :rttache<l sche<ltrlc shall lesult in thc lvitlr<h'alvirl ol'tlre :rppr<>t'al lirr tlrc
c'onliur:<l ficl<l trial.

MR. KWAME DEI ASAMOAH - OKYERE
CHIEF EXECUTTVE OFFICER

l.tl. I . .De r:s: u rl:.e,r. .-2.0 2 I
Date

PROF. YAO TETTEY
BOARD CHAIRMAN

! .tt l'. .D -e. r.-e. l ri:.e.r..2.Q 2 4.

Date
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THE SCHEDULE TO THE APPROVAL FOR CONFINED FIELD TRIAL OF
MARUCA AND/ OR BRUCHID RESISTANT COWPEA EVENTS IN GHANA

TRACKING NO: 2024-283-SARI-0 1 0-C

Terms and conditions for Confined Field Trial of Genetically Modified Cowpea in

Ghana

Approval

Ptrrsrrant to Sct'tion 2l ol'the lJiosal'c$'Act, 2011 (Act u3l), an<l on the basis ot'tlre
irrlirrrrration t'ontainc<l in thc alrplicatiort 2024-283-SARI-010-C an<l thc risli itsscssr-ttcnt

lcport sulrnrittc<l b1' thc 'l'AC <>n the alrplication, this apllrr>r'al is issue<l :ruth<>rizing tlrc

Savauuah Aglic'trltur:rl Rcseiu'c'h Irtstitrrte to un<lcrtalic C<lrtfinerl Ficlrl'l'rial <ll'genctic'all1'

rrr<r<lilierl co\vl)ca resist;urt to M:tnu'it 1lo<l borer \t\I;u-trca vitt;tl;l an<l/ or lh'uclrirl
(Ca//osolttrclttt.s ntaailafit.s) at tlre altpr<x,e<l site at Nt'anlilrala an<l Manga, ltc;rr'l'anialc
sublcct kr the lirll<xving fcrnrs an<l c'onrlitions.

1.0 Authorisation and Compliance

No gcuc:ticallt'rlo<lifie<l <'r>wpeit pl;utt trtaterial cart lre rc:nr<>r,erl lior-n tlrc trial sitc,

tt'iutsp<>t'terl, pl:utterl, or <listribttterl r,vithout explicit atrtlroriz:rtion lrv tlre N:rtiorral

lliosalctl Arrthoritl' (NIlr\) unless it is authorise<l trn<ler tlris 1>cnnit. Iiailtrre t<r

cortrplv r,vitlr the t'onrlitions o1'au autlrorize<l rclease is ;r c<>ntriLverrti<>n <>1'Sec'tion

4l r>1'tltc lliosal'ct1'At't, 201I (Act ll31), whiclr ath-acls punitive acti<tn.

Packaging and Storage

All genctic:rl11, tnorlilie<l c'or,qle:r plant nraterial incltr<ling see<ls inten<lc<l 1<>r'

trattsll<trtatiott t-ttttst llc packagc<l in ;rt least trvo secure c'ont:riners to lrrevcnt
s1rilIagc, rlissenrinatiorr, <>r inl'estatir>n.

'l'lrese pac'kages ntust llc clcarll, labelled r,vitlr tlrc n:une of'l,vent zur<l nritrkc(l "OM
n)atcri;rl", <late<l ;ur<l the llitnre ;ur<l contat't <letails <ll'tlre I)er.s()lt resllonsillle lirr'
tltc r'<>rtline<l liel<l trial :ur<l the uanrc an<l t'ont:rct <lctails of'the I)crson reslronsil>lc

lol tlre c'onlirtentent of'the nr:rteli:rl.

()N4 ct>rqrea plant tnatcri:rl iur<l see<ls nrusI be scgregate <l anrl kept separ:Ltc11'lionr

nort-(lM cowl)czr to nrininiize rnishandling or c'r>-ntingling.

Transportation
'l'hc tlanspor[rtion ot'geneticalll' nro<lificrl c'olvpe;t plant nrateria] nnrst be <l<>nc:

tlrr<lrrglr tlre nrosl <lircct arr<l safb routc inclu<ling :rir [r-;urs1><>rt il'necessan'.

lle<'<>r<ls ol'tlre <lispatch an<l receipt of'genetic'allv nrorl'lied covrlrca 1;l;urt nrater-ial

nnrst be ke1lt.

2.0

2.r

2.2

2.3

3.0

3.1

3.2
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3.3 llecorcls of'seecl quantities transportecl must be miLintainecl ald providecl to NBA,
when requestecl.

3.4, 'l'he CSIR-SARI shoukl liaise with the ()hana Revenue Authority, Customs

Divisi<>n (GRA-Customs) for ixlvice on the impor[rtion ancl cle:rance of the seeds

on zrrrival at the port of entry.

4.0 Reproductivelsolation
4.1 Reproductive isolation should be provicle<l by bordel' rows aud iur isolation

rlistiurce. One border row shoulcl be planted with a nrixture o1'conveutional

cowl)ca varieties (to ensure flowers are present while the test plants flower) :rnrl

shoul<l be ltlanterl at the sanre or higher clensity tJran the test pl:urts zurd treatecl

with the sanle agronomic input^s to ensure healthy growth.

4.2 'fhe llorcler rows shoulrl be nronitore<l weekly until the end of'tlowering to ettsure

suflic:ient growth ztnd flowering to act as a pollen trap fbr lbraging insects.

4.3 An isolation clistance of 1Onr outside the borcler rows should be cleare,1o1c61vpea

plants prior to planting of the trial.

4.4 'fhe isolation dis&urce shoulcl be nronitore<l at least once every fbur weeks t<r

i<lentifi' and renrove any crowpea plant prior to floweri,g.

4,5 Shoul<l cowl)ea plants set seed in the isolation are:i before they :u'e uproote<I, the

r,vhole isol:rtion zu'e;r shoul<l be include<l in the post-han,est nronitoring.

5.0 Preventing Dissemination of Plant Material

5.1 No plant m;rterial lionr these trials shall enter the human fbod or livestoch f'eed

chain. 'Ihe trial site should be securecl to discourage fbraging and pill'ering.

,5.2 'l'he site must be nrarked with signs inclicating it as a Ctrl'site.

,5.3 See<ling, pl:rnting, site nraintenanc:e, zrnd harvesting equipnrent nrust l>e

cleaned of'all residual plant nraterial at the trial site prior to being nroved to

other locations to llrevent dispersal of geneticalb, nrodified plant rn:rteriaI.

,5.4 All stafl'nrenrllers rnust be tr;rinerl to c<lnrply with the terms zrnrl con<litions o1'this

zrpproval an<l to un<lerstand why the ntaterials czurnot be userl lor lb<><l <>r I'eetl at

this sftge in t]re research.

5.5 Personnel leaving the trizrl site must not carry any plant materi:rl r,vith them unless
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it is authorize<l fbr transf'er to a contained lacility :tnrl is sec:urely pachage<l,

labelled, ancl recorde<l approllriately in the logbook.

6.0 Trial Boundary Marking
6.1 In addition to physical barriers, markers shoulcl be placed at all corners ot'the trial

site to iclentify the confinecl fielcl trial boundaries. 'fhe rnarkers (e.g.,fl:Lgs, corner

posts.) shoulcl lle conspiclrous, i<lentifiable, an<l in place lbr both the trial seasons

anrl tJre postJrarvest restriction period.

7.0 Fertilizer and Pesticide Application
7.1 If' t'ertilizers ald pesticicles are used on the trial site that requires a tenrporary

prohibition on entry into the site, a sign nrust lle posted at the :rccess to the trial

inclicatinp; the rl;rte :rnd time o1'spraying as well as the tinre un[il sat'e entry. 1'his

conrlition is intencled to protect the health and szrlety of'all the workers ;rn<l

inspectors. The use of' I'ertilizers and pesticicles urust comply with existing

regulzrtions i.e., Section 44, sub-section (1), (2), (3), (4), (5), and (6) o1' the

I')nironnren?rl Protection Agencl, Act, 1994 (Act 490) ancl the Plants and

Fertilizer Act, 2010 (Act U03).

8.0 Harvesting and Seed Set

8.1 All seeds and propagation materials, including non-modifiecl control materizrls,

must be used for the intended purposes as staterl in the application.

9.0 Disposal

9.1 All lllant material h;rrveste<l lionr the conlined lield tlial that is not ret:Line<I, must

be destrol,ed by controlled burning to asltes or burierl at :r depth of'at least one

rnetle below the surfhce.

9.2 NI non-tnodified seecl an<l pl:urt ma.terizrl h;rrvested fi'onr trial sites nnrst be

trezttc<l tlte sanre way as the geneticalll, nr,r,1'te<l material ancl destroye<l on site.

10.0 Storage

10.1 All genetically modified cowlrea seeds and pliurting materials rehinerl fiorn
planting or harvesting must be storetl in clearly labelled zurd secure containers
(designed to nrinimize the potential lbr spillage, mixing, or dissemination) ;u-r<l

kept separ:rte Ii'onr conventional see<ls anrl pl:rnt materi:rls. Appropriate recor<ls

nrust be retained.

lO.2 liach container of genetically nr<ldified cowpea planting materiaI Inust be iabelle<l

with the inscription "Geneticztlly modifierl- Do not use without authoriz:rtion"

iur<l <late<I.

10.3 'l'he s[ori.rge zrre?r lirr geneticzrlly rno<lilie<l c<xqrea plantilrg rnateriitl nrust lle
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labellerl with the c<>niact details of the Principal Investigatrrr responsible lbr the

research.

l0.rl ln the event o1' any acciclental spillage, mixing or clissenrination o1' materiitl,

corrective :rctior.r nrust be initiatecl and <locumente<l inrmerliatel),. 'flris rnust lle

clone in consult:rtion with the biosaf'ety ollicer I Il\C while tJre National lliosafbty

Authority is notifierl by telephone and in r,rn'iting within 24 hours.

11.0 Post-HarvestPeriod

I l.l 'l'he p<>st'ltzrrest periorl nralr lls <lelzr1,s(l il' re1>eat cowpea trials lvith tlte sante

erzcnts Al'e run on the same site lbr subsequent seasons.

ll.2 Upon conrpletion o1'the trial, the site must be put uncler irrigation to induce
gernrination of all volunteer couT)eas.

1l.3 Post-har-vest nronitoring must c<>ntinue once a week lbr at leas[ 5 weeks, or until
rlo co\t,1)ea volunteers hitve been i<lentifiecl fi>r two c<>nsecutive weeks. During tiris
period all cowpea volunteers nrust be recorrled, uprootecl, and <lestloye<I.

Il.4 All volunte er cowl)e:r plants shoulcl be treatecl :rs genetically nroclifierl an<l

rlesh'o1'erl otr site by 4.ti..otion :rn<l controllerl burninS; to ashes. Il volunteers set

llotvers <>r see<l befbre being uploote<I, the post-harvest nr<>nitr>ring perio<l nrtrst

be cxtenrle<l lbr zr"nother 5 weeks.

12.0 Monitoring
12.l During the lrial growing seasons, the isolation distance must be monitore<l weekly

to ensure t]rat all cowpea plants are removed befbre the seed set. Rec<>rrls must
be hept <>1'this in-se:rson monitoring of'the isola.tion area.

1,2.2 During the post-trial growing seAson, the trial site anrl the ad<litional 5-nretre
butl'er zone ntust be monitored weehly. Records must be keylt of the post harvest

nronitoring of the trial site.

Accidental Release

In the case of accidental release o1'viable planting nrateri:rls into the environnrent,
recoverable seerls or seedlings must be collectecl, rlestroyecl, zurd documented
irnnrediately, in consultation with the lliosafet), olficer I lBC. 'l'he National
lliosafetl, Authority must be notrfied by telephone anrl in writing u,ithin 24 hours.

All corqrea plants at tlie release site nrust be clestroye<l as <lescril>c<l irr section 1)

(<lisposal) zrbove. 'I'he release site nrust l>e mzirkecl and nronitore<l rveeklv lirr five

13.0

13.1

t3.2
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(,5) rveeks.

14.0 Records

14,.1 A rlctailerl trial l<>gb<>oli;ur<l a lilc nrust bc kept:rt tlrc trial sitc <luring thc trial

lrerio<I. 'l'his ll<><>li anrl lile nrtrst contain tlre pemrit(s) iur<l rec<>r'rls ot'tlansyrr>rt;

storage; st:it}'c'<>nrpliance tlaining; planting; in-season crop treatnteuts; llor<lcr row

an<l isolatioll :u'ea rrronitoring; e:ul1'terntin:rti<>n or hiu-r'cst; crluillnicltt clc:uring;

lct;rine<l nr;rtcrials; croll :urrl see<l rlcstnrctiort; post-lrarvcst site llr:rn?r.Bcntcrtt an<l

nr<>nit<lring; art<l acci<lcnt;rl rcleasc nran:tgenretrt.

14'.2 'l'hesc recor-rls rnust l>e nr:rintaine<lb1'tlre applicant an<l be available 1<>r inspcction

Ior a urininmnr <>l'sc\/cr) 1'e:us :rlter tlrc en<l o1'tlre post-lrancst pcr-i<>rl.

15.0 Reporting

15.1 'l'hc National lli<>sal'et1'Atrtlr<>ritl'ntust bc n<>tilie<l in,uvliting <>r [t1'c-urail at least

l0 <lay's belirrc yrlanting an<l at lcast l0 <l:rrs lrcfore h;Lrvesting each t.r'izrl on t]rc
site.

15.2 A short trial re1;ort sunrnrarizing the biosaf'etf itspects of'thc: conrpleted trial(s),

inc'lrr<ling a.n\' ?rl)l)rove<l a.nrenrlnrertts to tlre original t'onfinenrcnt r'onrlitions,
tttust lle sent to tltc NllA n<>t rnorc llrzut tlrrec r,veeks alter tlte ertd <>1'the lrost-
Irarvcst llcrio<1.

16.0 Transferability
'l'his appror,:rl shall not bc tr';ursf'crre<l k> anv otlrer institute, c\/ent, <>r-l<>c':rti<>n. It
('ol'cls ortl.r' tltc hrstitutional lJiosaf'et1' Conrnritte e r>1'SARI an<l its olrcr';rtiorrs :tt

Nvartlipal;L an<l Manga.
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