2NBA

National Biosafety Authority

DECISION DOCUMENT FOR CONFINED FIELD TRIAL OF GENETICALLY
MODIFIED COWPEA

Tracking No: 2024-283-SARI-010-C Date: 18" December 2024

Decision on an Application from the Council for Scientific and Industrial Research,
Savanna Agricultural Research Institute (CSIR-SARI) for Confined Field Tral of
Genetically Modified Cowpea (Vigna unguiculata L. Walp.) Resistant to Lepidopteran
Insects (Maruca vitrata) and Bruchid Weevils (Callosobruchus maculatus) in Ghana.

Legislation

Pursuant to Sections 4, 11, 17, 19, 21 and 22 of the Biosatety Act, 2011 (Act 831) and
the relevant procedures under the Biosatety (Management of Biotechnology)
Regulations, 2019 (1.1. 2383), the Board of the National Biosatety Authority (NBA)
evaluated imformation submitted by the applicant- the Council for Scientific and
Industrial Research, Savanna Agricultural Research Institute (CSIR-SARI). This
information addressed the satety of the Maruca and/ or Bruchid-resistant Cowpea. The
Board of the NBA has determined that the genetically moditied plant does not present
an altered environmental rnisk concern in Ghana. The Board has therefore approved the
confined field trial of genetically modihied cowpea (Vigna ungurculata L. Walp.)
resistant to Maruca pod borer (Maruca vitratd) and/ or bruchid (Callosobruchus
maculatus) lor three (3) year period, renewable.

1.0 Application Summary

Cowpea (Vigna unguiculata 1. Walp.) 15 a leguminous crop widely cultivated and
consumed m sub-Saharan Alrica, particularly in countries like Ghana. It plays a vital
role in food security, providing a significant source of protein, vitamins, and minerals
for millions of people. Tlowever, cowpea production faces significant challenges,
primarily due to the destructive impact of msect pests both in the field and during
storage.

T'wo major pests that attect cowpea crops are the Maruca vitrata (Maruca pod borer)
and the Callosobruchus maculatus (bruchid weevil). These pests cause considerable
damage, reducing yields and aftecting the quality of stored cowpea seeds. The Maruca
pod borer attacks the cowpea pods during growth, while the bruchid weevil infests the
seeds postharvest, leading 1o substantial economic losses. Farmers often rely on
chemical pesticides, but these come with drawbacks, including health risks,
environmental harm, and mcreased production costs.
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To address these challenges, CSIR-SARI has acquired genetically modified (GM) cowpea
varieties to resist these pests. The modifications introduce nsect-resistant traits through
genetic engineering, offering a sustainable solution to reduce dependence on chemical

pesticides and improve crop productivity.

The confined field trials (CEFTs) proposed in this application aim to test four genetically
modihed cowpea events DPS-085 - trom Donald Danforth Plant Science Center
(DDPSC), St. Louis, Missouri, USA; PP083, PP084, and PP101 - from the Wisconsin
Crop Innovation Center (WCIC), Madison, Wisconsin, USA. These events incorporate
genes trom Bacillus thuringrensis (Bt) to express Cry proteins (Cryl Bbl, Cry2Ab, aAl-1,
mCrylCa, Cryllel) for resistance to M, vitrata and to C. maculatus. Table 1 provides a

short description of the genetically modified events.

The National Biosatety Authority (NBA) has previously approved Ciy2Ab, aAl-1, and
mCrylCain cowpea events 245F, CSI32, and DPS 08501, respectively. This confined
field trnal (CFT) will be used to evaluate agronomic performance, including yield, to
demonstrate that the genetic modification did not result in unexpected, unintended,
negative eflects relative to the unmodified parental control cowpea. The CFT is made up
of two components: component 1: a confined field experiment to evaluate agronomic
performance; and component 2: a contained net house experiment to evaluate M. vitrata
resistance under conditions of artificial infestation. Both trials will be conducted within
the existing CI'T site of the Institute. Additionally, the trial will be used to produce seed
tor postharvest storage assessment of resistance to bruchid damage and for compositional
analysis of key nutrients. Table 1 provides a short description of the genetically modified

events.

Table 1: Short Description of Genetically Modified Events

Event ID Event DPS- 198 | Event PP083 Event PP084 Event PP101

Category of Genetic | Insect Resistant | Insect Resistant | Insect Resistant | Insect Resistant

Modifications

Introduced Gene(s) | CryiBbl, mCrylCa, mCrylCa, Cryllel,
Crv2Ab, aAl-l | Civ2Ab, aAl-l | Cry2Ab, aA-l | Cry2AD, aAl-1

Phenotype Resistance to Resistance to Resistance to Resistance to

lepidopteran
msects (Maruca
vitrata) and
bruchid weevils

(Callosobruchus

maculatus)

lepidopteran
msects (Maruca
vitrata) and
bruchid weevils
(Callosobruchus

maculatus)

lepidopteran
msects (Maruca
vitrata) and
bruchid weevils

lepidopteran
nsects (Maruca
vitrata) and

bruchid weevils

(Callosobruchus L (Callosobruchus

maculatus)

maculatus)
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Modification Agrobactertum | Agrobacternum | Agrobacterium | Agrobacterium
Method mediated mediated mediated mediated
transformation translormation transformation transformation
Eelection Method Antibiotic Antibiotic Antibiotic Antibiotic
resistance resistance resistance resistance

2.0 Derivation of the Transforming Vector/Transforming DNA for Each Event.

2.1.1 Event DPS-198

A dervative of the pCAMBIAZ2300 binary vector, p5000 (Bevene er al, 2017), was
modified by replacing the nptll plant-selectable marker cassette with two new elements:
the Cre recombinase gene, driven by the Arabidopsis thaliana APETALAL (AP
promoter (Gustatson-Brown et al, 1994), and the spectinomycin resistance (speN)
marker gene, controlled by the soybean ubiquitin promoter (Che er al, 2021).
Additionally, a gene encoding the red fluorescent protein (DsRed2) trom Discosomeasp.,
driven by the soybean elongation factor 1A (LF1A) promoter, was added (o allow visual

identfication of transformed plants (Wasson-Blader, 2001).

The base vector was further engineered to include restriction sites and sequences
compatible with Golden Gate cloning (lingler er a/, 2008) for mcorporating a gene-ol-
mterest expression cassette designed for Crv/Bb1 production. Three expression cassettes

were mcluded:

1. The first contained the c2viBhI gene under the Arabidopsis thaliana UBQ10
promoter and ACT2 3" untranslated region (LT'T'R).

2. The second included the aA -1 gene [rom Phascolus vulgarss, driven by the sced-
spectlic PHA-L promoter and terminated by the PHA-L 3" UTR.

3. The third carried the 124D gene under the control ol the A. thalana RUBISCO
small subunit (SSU) promoter (Krebbers er 4/, 1988) and terminated by the
RUBISCO SSU sequence from Nicotiana tabacum (Mazur and Chui, 1985)

2.1.2 Event PP084

A bmary plant transtformation vector contaming two T-DNAs was constructed de novo
using Golden Gate cloning and assembly. Synthesised DNA fragments were modified 1o
remove certain restriction enzyme recognition sites (Ingler er al, 2008). The vector
mncludes the Collil origin of replication from pBR322 for growth in £u. coliand the RK2
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ral’ and oriV replication components for growth in Agrobacterium strains, along with a

bacterial nptlII selection cassette for bacterial selection.

Fach T-DNA is bordered by specific sequences. The right border contains a 204-base
pair fragment from the Ri plasmid of Agrobacterium rhizogenes strain NCPPB2659
(pRi2659, GenBank accession EU186381). The left border consists of two [ragments: a
500-base pair segment from pRi2659 and a 456-base pair fragment from the Ri plasmid
ol strain 1724 (pRil1724, GenBank accession NC_002575). These tandem left border
repeats reduce T-DNA read-through, minimising the need to screen for backbone-free

events (Podevin et af., 2000).

A bacterial expression cassette, located between the two T-DNAs, mcludes the coral
AnuGEFP gene (Alieva ¢t al,, 2008) under the control ol the £ coli lacZ. promoter. "This
casselte 1s used for visual selection i bacteria and 1s absent i plants. The second T-DNA
(I-DNA 2) contains a plant-selectable marker expression cassette with the spe/V gene
(Scolield et al,, 1994), dual-targeted and driven by the soybean ubiquitin 3 promoter (De
La Torre and Finer, 2015). This was mserted using Golden Gate cloning with synthesised

DNA [ragments.

The first T-DNA (T-DNA 1) contans three expression cassettes, constructed using
synthesised DNA {ragments and assembled with the MoClo-modified Golden Gate
method (Weber er al, 2011). To mantun native gene structure, promoters were
synthesised as single units including themr 5" U'T'Rs and mtrons, while coding sequences,

signal peptides, and ternunators were created as individual MoClo units.

1. The hrst cassette encodes the alpha-amyilase mhibitor [ genc (aAl-1) [rom
Phascolus vulgaris, regulated by the PHA-L promoter (plivtohacmagglutinm gene
dlecd) and termunator.

2. The second cassette includes the <7240 gene, codon-optimised lor dicot
expression and chloroplast-targeted by the transit peptide of the Arabudopsis
thaliana RbeslA gene. It 1s controlled by the A. thaliana CAB1 promoter and
ubiquitin 14 terminator.

3. The third casselle teatures a modilied Cry/Ca (mCrylCa) gene, also codon-
optinused for dicot expression and chloroplast-targeted by the transit peptide from
the peturia LPSPS gene. It 1s driven by the A. thalana RBCS3b promoter and

ubiquitin 10 terminator.

2.1.3 Event PP083

A bmary plant (ranstormation vector with (wo T-DNAs was constructed de novo using
Golden Gate cloning and assembly, incorporating synthesised DNA fraginients with

modified sequences to eliminate certain restriction enzyme recognition sites (Iingler ez
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al, 2008). The vector mcludes the Collll origin of replicatton Irom pBR322 [or
propagation in £ coli and RKZ2 tral’ and oV replicaton elements for growth
Agrobacterium strains. It also contains the bacterial uptll] selection cassette tor bacterial

selection.

Ilach T-DNA 15 [lanked by specilic border repeats: a 204-base paw fragment [rom the Ri
plasmiud ol Agrobacternum rinzogenes strain NCPPB2659 (pR12659, GenBank accession
LUT86381) tor the nght border and two lett border {ragments—one 500-base pair
segment [rom pRi12659 and another 456-base pair fragment {rom the Ri plasmid of strain
1724 (pR11724, GenBank accession NC_002575). The use of tandem lelt border repeats
minmuses T-DNA read-through, reducing the need to screen tor backbone-free events
(Podevin er al., 20006).

Between the two T-DNAS, a bacterial expression cassetie contains the coral AnuGFEP
gene (Alieva er al, 2008) under the £ colilacZ. promoter for visual selection in bacteria;
thts element is absent n plants. The second T-DNA (T-DNA 2) carries a plant-selectable
marker expression cassette, consisting ol a dual-targeted speVgene (Scolield e al, 19941)
driven by the soybean ubiquiin 3 promoter (De La Torre and Finer, 2015). This was
assembled from synthesised DNA fragments and incorporated via Golden Gate cloning.

The first T-DNA (T-DNA 1) contains three expression cassettes, assembled {rom
synthesised DNA fragments using the MoClo-modiflied Golden Gate method (Weber ¢
al., 2011). In this procedure, promoter [ragments were designed to include their native 5
UTRs and mtrons as smgle units, while coding sequences, signal peptides, and

terminators were also synthesised as single units.

1. The first cassette contains the Phascolus vulgaris alpha-amylase inhibitor 1 genc
(aA-]) under the bean PHA-L promoter (phirtohacmagghutinm gene dlec) and
termunator.,

2. The sccond cassette carries the av2Ab gene, codon-optimised lor dicot
expression and chloroplast-targeted by the Arabidopsis thaliana RbesiA transit
peptide. It 1s driven by the A. thaliana CABI promoter and ubiquitin 14
(crminator.,

3. The third cassette mcludes the moditied Cry/Ca (mCriCa) gene, also codon-
optimised for dicot expression and chloroplast-targeted using the petunia L2297
gene transit peptide. Tt 1s regulated by the A. thaliana RBCS3b promoter and

ubiquitin 10 termmator.

2.1.4 Event PP101

A binary plant transformation vector containing two T-DNAs was constructed de novo

using Golden Gate clonmg and synthesised DNA [ragments, with modiiications to
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remove certain restriction enzyme recognition sites (Lingler et a/, 2008). The vector
teatures the Collol origin of replication from pBR322 tor growth i /2 colfand the KKZ
tral”and orr'Veomponents for growth in Agrobacterium stras. [t also includes a bacterial

nptl] selection cassctte for bacterial selection.

Fach T-DNA is flanked by border repeats: a 204-base pair fragment trom the Ri plasmid
ol Agrobacterium rhizogenes strain NCPPB2659 (pRi2659, GenBank 1517186381) for
the right border, and two left borders—a 500-base pair fragment from pRi2659 and a 456-
base pair fragment from the Ri plasmid of strain 1724 (pRi1724, GenBank NC_002575).
Tandem lelt border repeats minimise T-DNA read-through, reducmg the screenig

required for backbone-frec events (Podevin et al, 2000).

Between the two T-DNAs is a bacterial expression cassette containing the coral AnuGEP
gene (Alieva et al, 2008) under the . coli lacZ. promoter, used tor visual selection 1n
bacteria. This cassette 1s absent in plants. T-DNA 2 contains a plant-selectable marker
expression cassette with the dual-targeted speN gene (Scohield er al, 1991) under the
soybean ubiquitin 3 promoter (De La Torre and Finer, 2015), assembled and mserted

using Golden Gate cloning.

T-DNA 1 includes three expression cassettes, constructed using synthesised DNA
[ragments with the MoClo-modified Golden Gate method (Weber er al, 2011).
Promoters were synthesised as single units including their native 5" UTRs and mtrons,
while coding sequences, signal peptides, and termunators were created as mdividual
MoClo units.

1. The frst cassette contains the alpha-aunylase mhibitor 1 (@A/Z-/) gene [rom
common bean, regulated by the PHA-L promoter (dlecf) and terminator.

2. The second cassette mcludes the CriZAb gene, codon-optimised lor dicot
expression and chloroplast-targeted using the wansit peptide ol the Arabidopsis
thaliana RbesIA gene, under the A. thaliana CAB1 promoter and ubiquitin 14
terminator.

3. The third cassette features the Crvilel gene, codon-optumisced for soybean
expression and chloroplast-targeted by the transit peptide of the pea RUBISCO
small subunit 3C gene, driven by the A, thaliana ubiquitin 14 promoter and

ubiquitin 10 terminator.

3.0 Risk Assessment

3.1 Criteria
The Board of the NBA reviewed the risk assessment report from the Technical Advisory
Committee (TAC) on the application in accordance with the criteria for evalvating plant

growth and agronomic performance, including vield, to demonstrate that the genetic
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modification did not result in unexpected, unintended, negative ettects relative o the
unmodified parental control cowpea. The risk assessment review considered the potential

of:

e DPollination leading to establishment of an unapproved gene in wild populations.
o Seed dispersal from the CIT1 site

o Seed dispersal during transport

e Diltering of seed from CFT site

e Harvest of CFT" matenals for food and teed use

e Impact on non-target organisms

3.2 Potential of Pollination Leading to Establishment of an Unapproved Gene in Wild
Populations
The applicant provided data on the biology and mechanism of pollen dispersal of the

Cowpea to establish that the cowpea events will not lead to unapproved gene mn wild

populations.

Cowpea 1s cleistogamous, producing viable pollens and receptive stigma before anthesis,
meaning that cowpea reproduction is entirely via self-pollination. With the cultivated
cowpea, there 1s no reported method of pollen dispersal [or out-crossing because the
anthers release pollen during the tirst half ol the night when the flowers are sull closed,
and the pollen 1s sticky and heavy. Some out-crossing mediated by msects can occur
naturally m the field, however, when dillerent msect species visit cowpea Howers, not all
are responsible [or pollen movement associated with out-crossmg. Only honeybees (Aprs
mellifera) and bumblebees (Bombus spp.) are responsible for insect-vectored pollen
movement because only such heavy msects could depress the wings of cowpea tlowers
and expose their stamens and stigmas for pollination. Qut-crossing rates between
cultivated cowpea varieties are low, ranging between 0.5--0.85 percent when cowpea was
planted m alternate rows one meter apart, and between 0.01--0.13 percent when planted
m concentric circles around a pollen source. There are no reports of hybridization

between V. unguiculata and other Vigna species.

Considering the above information, the Board of the NBA concludes that the
establishment of an unapproved gene in wild population is very low, less than 1% cross
pollination. There are also no sexually compatible wild relatives.
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3.3 Potential of Seed Dispersal from the CFT Site

The applicant provided mmformation that domesticates usually have no eftective sced
dispersal mechanism, and thus differ from most wild plants. The moditication of seed
dispersal 1s one of the [irst steps i domestication, which s the case m cowpeas no less
than m other crops. Certain changes have characterized the evolution of most seed crops,
namely, loss of seed dispersal mechanisms, mcrease in seed and leat sizes, development
of determunate or compact growth habits, shifis in life cycle to annuality and shorter
duration, changes from outbreeding to mbreeding and a general loss of sensitivity to the
environmental signals that previously regulated development. Many of these changes have
occurred m cowpeas. Cowpea seeds mgested by ammals are easily digested because ol
their soft sced coats and therelore the dispersal of viable seeds via anmimal excrement 1s

unlikely.

The Board of the NBA therefore concludes that, seed dispersal of the cowpea events
from CFT site 1s low because pods have no significant shattering ability in cultivated

cowpea.

3.4 Potential of Seed Dispersal During Transport

The applicant provided mformation that seeds of the regulated genetically modified
Cowpcea events will be packaged in a sealed plastic bag at least 500- gauge (0.125 mm)
thickness (primary container), mnside a sealed metal or plastic secondary container. The
metal or plastic container shall be capable of protecting the seeds and preventing spillage
or escape. The metal or plastic container will then be placed in an enclosed sturdy outer
shipping contamer made of corrugated tiberboard, corrugated cardboard, or other
material of equivalent strength. The primary packaging materials (plastic bag) will be
destroyed by meineration on the trial site. Secondary containers (metal or plastic
containers) will be cleaned by hand on the trial site and verified to be [ree of any residual
plant material prior to removal from the trial site and return to the CSIR-SARI Nyankpala

and Manga rescarch station.

The Board of the NBA considering the foregoing, concludes that seed dispersal of
cowpea events during transport I1s unlikely.

3.5 Potential of Pilfering of Seed from CFT Site

The apphcant provided information that the tral site will be lenced to prevent the
removal ol plant material from the trial site. The trial site will have a continuous twventy-
four-hour (24/7) security guarding regime to prevent unauthorized entry and 1o monitor
for any breaches in the integrity of the security fencing. Addiionally, stafl will be trained

to understand the need to confine the seed.
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Considering the information provided by the applicant above, the Board of the NBA
concludes that the potential of pilfering of seeds from CFT site is low.

3.6 Potential of Harvest of CFT Materials for Food and Feed Use

The applicant stated that stalt will be trained to understand the need to confine the seed.
They also provided imformation that the trial site will be fenced and have a 24/7 security
guardmg regime to prevent the removal of plant matenal or unauthorized entry, and (o
monitor for any breaches [rom the trial site. In additon, the Trial-in-Charge will be
responsible for ensuring any required monitoring and for the disposition and/or storage
ol harvested material. All activity will be supervised and recorded m the Compliance

Document Binder by the T'rnal Manager.

The Board of the NBA concludes that the potential of harvest of CFT materials for food
and feed use will be low.

3.7 Potential of Impact on Non-Target Organisms
The applicant indicated that the protems expressed (Cry1B3b1, Cry2Ab, aAl-1, mCry1Ca,

Cryllcl) are not toxic to humans or non-target organisms.

Based on the information provided 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 organisms Is negligible.

4.0 Conclusion

In accordance with Section 21 of the Biosafety Act, 2011 (Act 831) the Board of the
National Biosafety Authority has reviewed the application received from the CSIR-SARI
to conduct a confined field trial of genetically modified cowpea ( Vigna unguiculata L.
Walp.) resistant to Maruca pod borer (Maruca vitrata) and/ or Bruchid (Callosobruchus

maculatus) in Ghana.

This review included a risk assessment that was carried out by the Technical Advisory

Commttee (TTAC) m accordance with Section 28 sub-section (1) of the Act.

Based on the recommendations from Technical Advisory Committee (TAC), and the
information provided by the applicant, the Board concludes that the Confined Iield T'rial
with the tracking Number: 2024-283-SARI-010-C can be carried out safely at the
approved site. The Board requires that the applicant, in carrying out the confined field
trial, adheres to the Terms and Conditions specified in the schedule atteched to this
approval. The applicant is required to keep on file all documentation and records related
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(o the tial. These documents should be available for mspection for seven (7) years

followimg trial completion.

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 Z. Walp.) resistant to Maruca pod borer (Maruca vitrata) and/ or Bruchid

(Callosobruchus maculatus) at Nyankpala and Manga, a low-risk activity.

The Board therefore grants approval for the confined field trial of the genetically
modified cowpea ( Vigna unguiculata L. Walp. for a three (3) year validity period effective
18" 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).

Kindly note that this permit 1s not transferable. Failure to adhere to the conditions

specified in the attached schedule shall result in the withdrawal ol the approval for the

conlied held trial.

18" December 2024

MR. KWAME DEI ASAMOAH - OKYERE Date
CHIEF EXECUTIVE OFFICER

LA W
....................... . 18" December 20241
PROF. YAO TETTEY Date
BOARD CHAIRMAN
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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-010-C

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

Approval

Pursuant to Scction 21 of the Biosatety Act, 2011 (Act 831), and on the basis ot the
mlormation contamned in the application 2024-283-SARI-010-C and the risk assessment
report submitted by the TAC on the application, this approval 1s issued authorizing the
Savannah Agricultural Research Institute to undertake Confined Field Trial of genetically
modilied cowpea resistant to Maruca pod borer (Maruca vitrata) and/ or Bruchid
(Callosobruchus maculatus) at the approved site at Nvankpala and Manga, near Tamale

subject to the following terms and conditions.

1.0  Authornsation and Compliance
No genetically modified cowpea plant material can be removed [rom the tral site,
transported, planted, or distributed without explicit authorization by the Natuonal
Biosafety Authority (NBA) unless 1t 1s authorised under this permit. Failure to
comply with the conditions of an authorized release 1s a contravention ol Section
41 of the Biosalety Act, 2011 (Act 831), which attracts punitive action,

2.0 Packaging and Storage
2.1 All genetically modified cowpea plant material including seeds intended for
transportation must be packaged mn at least two secure containers to prevent

spillage, dissemination, or infestation.

2.2 These packages must be clearly labelled with the name of Livent and marked “GM
material”, dated and the name and contact details of the person responsible lor
the conlined lield trial and the name and contact details of the person responsible

[or the conlimement of the material.

2.3 GM cowpea plant material and seeds must be segregated and kept separately [rom

non-GM cowpea to minimize mishandling or co-mingling.

3.0  Transportation
3.1 The transportation of genetically modihed cowpea plant material must be done

through the most direct and sate route including air transport i necessary.

3.2 Records of the dispatch and receipt of genetically modified cowpea plant material

must be kept.
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3.3

3.4

4.0
4.1

4.2

1.3

4.4

=
=

[
(@]

Records of seed quantities transported must be maintained and provided to NBA,

when requested.

The CSIR-SARI should liaise with the Ghana Revenue Authority, Customs
Division (GRA-Customs) for advice on the importation and clearance of the seeds

on arrival at the port of entry.

Reproductive Isolation

Reproductive isolation should be provided by border rows and an isolation
distance. One border row should be planted with a mixture of conventional
cowpea varieties (to ensure flowers are present while the test plants flower) and
should be planted at the same or higher density than the test plants and treated

with the same agronomic inputs to ensure healthy growth.

The border rows should be monitored weekly until the end of tlowering to ensure
sufficient growth and flowering to act as a pollen trap for foraging insects.

An isolation distance of 10m outside the border rows should be cleared of cowpea

plants prior to planting of the trial.

The isolation distance should be momtored at least once every four weeks to

identity and remove any cowpea plant prior to flowering.

Should cowpea plants set seed in the isolation area before they are uprooted, the

whole 1solation area should be included in the post-harvest monitoring,.

Preventing Dissemination of Plant Material
No plant material from these trials shall enter the human food or livestock feed
chain. The tnal site should be secured to discourage foraging and piltering.

The site must be marked with signs indicating 1t as a CFT" site.
Seeding, planting, site maintenance, and harvesting equipment must be
cleaned of all residual plant material at the trial site prior to being moved to

other locations to prevent dispersal of genetically modified plant material.

All staft members must be trained to comply with the terms and conditions of this
approval and to understand why the materials cannot be used for {food or feed at

this stage 1n the research.

Personnel leaving the trial site must not carry any plant material with them unless
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6.0
6.1

7.0
7.1

8.0
8.1

9.0
9.1

9.2

10.0
10.1

10.2

10.3

it 1s authorized for transfer to a contaned facility and 1s securely packaged,

labelled, and recorded appropriately in the logbook.

Trial Boundary Marking

In addition to physical barriers, markers should be placed at all corners of the trial
site to 1dentify the confined field trial boundaries. The markers (e.g:, flags, corner
posts.) should be conspicuous, 1dentifiable, and in place tor both the trial seasons

and the post-harvest restriction period.

Fertilizer and Pesticide Application

If tertilizers and pesticides are used on the trial site that requires a temporary
prohibition on entry into the site, a sign must be posted at the access to the trial
indicating the date and time of spraying as well as the time until safe entry. This
condition 1s intended to protect the health and safety of all the workers and
inspectors. The use of fertilizers and pesticides must comply with existing
regulations 1.e., Section 44, sub-section (1), (2), (3), (4), (5), and (6) of the
Environmental Protection Agency Act, 1994 (Act 190) and the Plants and
Fertilizer Act, 2010 (Act 803).

Harvesting and Seed Set
All seeds and propagation materials, including non-modified control materials,

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

Disposal
All plant material harvested from the confined field trial that is not retained, must

be destroyed by controlled burning to ashes or buried at a depth of at least one

metre below the surface.

All non-modified seed and plant material harvested from trial sites must be
treated the same way as the genetically modified material and destroyed on site.

Storage

All genetically modified cowpea seeds and planting materials retained from
planting or harvesting must be stored in clearly labelled and secure containers
(designed to minimize the potential tor spillage, mixing, or dissemmation) and
kept separate from conventional seeds and plant materials. Appropriate records

musl be retained.

Each container of genetically modified cowpea planting material must be iabelled
with the inscription "Genetically modified- Do not use without authonzation”

and dated.
The storage area for genetically modihed cowpea planting material must be
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10.4

11.0
11.1

11.2

11.3

114

12.0
12.1

122

13.0
13.1

13.2

labelled with the contact details of the Principal Investigator responsible for the

research.

In the event of any accdental spillage, mixing or dissemination of materal,
corrective action must be mmtiated and documented immediately. This must be
done in consultation with the biosafety officer / IBC while the National Biosafety

Authority 1s notified by telephone and in writing within 24 hours.

Post-Harvest Period
The post-harvest pertod may be delayed if repeat cowpea trials with the same

events are run on the same site for subsequent seasons.

Upon completion ot the trial, the site must be put under Irrigation to induce

germination of all volunteer cowpeas.

Post-harvest monitoring must continue once a week lor at least 5 weeks, or until
no cowpea volunteers have been identified tfor two consecutive weeks. During this

period all cowpea volunteers must be recorded, uprooted, and destroyed.

All volunteer cowpea plants should be treated as genetically modified and
destroyed on site by desiccation and controlled burning to ashes. If volunteers set
flowers or seed before being uprooted, the post-harvest monitoring period must

be extended for another 5 weeks.

Monitoring
During the trial growing seasons, the isolation distance must be monitored weekly
to ensure that all cowpea plants are removed before the seed set. Records must

be kept of this in-season monitoring of the 1solation area.

During the post-trial growing season, the trial site and the additional 5-metre
butfer zone must be monitored weekly. Records must be kept of the post-harvest

monitoring of the trial site.

Accidental Release

In the case of accidental release of viable planting materials into the environment,
recoverable seeds or seedlings must be collected, destroyed, and documented
immediately, in consultation with the biosafety officer / IBC. The National
Biosafety Authority must be notified by telephone and in writing within 24 hours.

All cowpea plants at the release site must be destroyed as described in section 9
(disposal) above. The release site must be marked and monitored weekly for five
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(H) weeks.

14.0 Records

14.1 A detaled r1al logbook and a {ile must be kept at the tral site during the tral
period. This book and file must contain the permit(s) and records ot transport;
storage; statf compliance training; planting; in-season crop treatments; border row
and 1solation area monitoring; early termination or harvest; equipment cleaning;
retained materials; crop and seed destruction; post-harvest site management and

monitoring; and accidental release management.

11.2  These records must be maintained by the applicant and be available tor mspection

for a mmimum of seven years after the end of the post-harvest period.

15.0 Reporting
15.1  The National Biosalety Authority must be notified m writing or by e-mail at least
10 days betore planting and at least 10 days before harvesting each trial on the

site.

15.2 A short trial report summarizing the brosatety aspects of the completed trial(s),
mcludmg any approved amendments to the original confinement conditions,
must be sent to the NBA not more than three weeks alter the end of the post-

harvest period.

16.0 Transferability
This approval shall not be transterred to any other institute, event, or location. It
covers only the Institutional Biosatety Committce of SARI and its operations at

Nyankpala and Manga.
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