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National Biosafety Authority

DECISION DOCUMENT FOR CONFINED FIELD TRIAL OF GENETICALLY
MODIFIED COWPEA

Tracking No: 2024-283- SARI-008-C Date: 18" December 2024

Tide: Decision of an Application from the Council for Scientific and industrial Research,
Savanna Agricultural Research institute (CSIR - SARI) for Confined Field Tral (CFT) of
Genetically Modified Cowpea ( Vigna unguiculata 1. Walp.) Resistant to Cowpea field pest
(Maruca vitrata) Event PP099-EV113 in Ghana.

[egislaton

Pursuant to Sections 4, 11, 17, 19, 21 and 22 of the Biosalety Act, 2011 (Act 831) and the
relevant procedures under the Biosalety (Management ol Biolechnology) Regulations,
2019 (1.1. 2383), the Board ol the Natonal Biosalety Authority (NBA) evaluated
mlormaton submitted by the apphcant- the Council for Scientilic and Industrial Research,
Savanna Agricultural Research Insttute (CSIR-SARI). This informaton addressed the
salety ol the Maruca resistant Cowpea Lvent PP099-IcVI113. The Board ol the NBA has
determined thal the genetically modilied plant does not present an altered environmental
risk concern in Ghana. 'The Board has therelore approved the conlined lield trial of lvent
PPO99-12V 113 - Cowpea (Vigna unguiculata 1. Walp.) Geneucally Modilied lor Resistance
to Maruca Pod Borer (Maruca vitrata) lor three (3) year period, renewable.

1.0 Application Summary

Cowpea (Vigna unguiculata 1. Walp.) is one ol the most important grain legumes in Sub-
Saharan Alrica, particularly m Ghana, where 1t serves as a critical source ol protein lor
millions ol people. Rich in prolein, certain vitamins, and minerals, cowpea is vital for lood
securily and nutrition, especially in regions where animal protein is scarce or 10o costly. In
additon (o its nutritional value, cowpea plays a crucial role i sustainable agriculture due (o
its ability to hix nitrogen i the soil, which improves soil lertility and reduces the need lor
synthetice lertilizers. However, cowpea production laces signilicant challenges, primarily due
(o its vulnerability to pests, particularly the M. vitrata (Maruca pod borer), a lepidoptleran
pest that can cause up o 80% yield loss i some regions.

To address this issue, cowpea has been genetically modilied to develop resistance o M.
vitrata, one ol the most destructive pests allecting cowpea in West Alrica. The Council for
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Scientific and Industrial Research, Savanna Agricultural Research Institute (CSIR-SARI) has
acquired a genetically modified cowpea event, PP099-15V113, which expresses the Cryllel
protein, conferring resistance (o the pod borer. The genetic modification that produced the
cowpea evenl PPO99-IVII3 was carried out at the Wisconsin Crop Innovatton Center
(WCIC) in Madison, Wisconsin, USA. This modilication enables the cowpea to produce a
protein ellective against lepidopteran insects, such as A7 witrata, thereby reducing their

capacity to inlest and damage cowpea plants.

The dual T-DNA binary transformation vector was constructed e novo using Golden Gate
cloning, incorporating synthesised DNA [ragments modilied to elimmalte restricion enzyme
recognition sites (Lngler et al, 2008). It includes the Collsl origm ol replication [rom
pBR322 lor growth in £, coliand the RK2 tal and orr'Vreplicauion components [or growth

m Agrobacterium strains, as well as a baclenal npdIl selection casseltte.

Two sets ol T-DNA horder repeats, one lor each T-DNA, were included. Each T-DNA has
a 204-base pair [ragment [rom the Ri plasmid of Agrobacterium rhrzogenes strain
NCPPB2659 (pRi2659, GenBank accession LU186381) containmg the right border repeat
(Mankm et al., 2007). The lelt border comprises a 500-base pair [ragment from pRi2659 and
a 456-base pair [ragment [rom the Ri plasmid of strain 1724 (pRi1724, GenBank accession
NC_002575). Tandem lell border repeats reduce T-DNA read-through, streamlining the

screening process lor backbone-lree events (Podevin et al., 2000).

A bactenal expression casselle positioned between (he T-DNAs contains the coral AnuGIP
gene (Aheva el al,, 2008) under the control of the . coli lacZ promoler, enabling visual

selection in bacteria. These sequences are absent i plants.

T-DNA 1 includes a gene-ol-interest expression cassetle encoding a codon-optimiscd
Bactllus thuringrensrs Cryllel protem for soybean expression. This 1s driven by the
Arabidlopsis thahiana ubiquiun 10 ({/BQL0O) promoler and terminated by the RUBISCO
SSU sequence [rom Nicotrana tabacum (Mazur and Chuar, 1985). Synthesised DNA
fragments were assembled mnto T-DNA | using a modilied Golden Gate method ( Weber ¢t

al., 2011).

T-DNA 2 contains a plant-selectable marker expression cassette with the dual-targeted
spectmomycm adembvltranslerase gene (aad A ) (Scolield et al, 1994). This 1s driven by the
sovbean ubiquitin 3 ({/BQ& promoter (De La Torre and TFner, 2015) and terminated by
the actin 7 (AC77 301 UTR. This cassetle was assembled {rom de novo synthesised DNA

[ragments and inserted mto T-DNA 2 using Golden Gate cloning
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The proposed conlined ficld rial (CFT) aims o assess the ellicacy ol this genetically
modilied cowpea in mitigating M. vitraia damage under held conditions i Ghana. In
addition (o pest resistance, the trial will evaluate other agronomic traits, including growth
performance, yield, and any potential environmental interactions. The trial will also compare
the perlormance ol this genetically modilied cowpea against (raditional non-GM varieties.
The goal is to ensure that this modified cowpea ollers umproved pest resistance without
causing unintended harm (o the environment, non-larget species, or human health. Table 1

provides a suinmary ol the genetically modified organisim (GMO).

Table 1: Short Summary of the Genetically Modified Organism (GMO)

 Identification of the | Cowpea Event PPO99-1V113
Modilied Plant N ¥ e
Applicant 1 Council lor Scientfic and Industrial Research, Savanna
Agricultural Research Insutute (CSIR- SARI)
Plant Species Cowpea. Vigna unguiculata L. VWalp.
Modilied Traits | Resistance 1o lepidopleran insect, Maruca vitrata, 8
Trait Introduction ‘Agl'()/)(’l(‘lc’l'lllllll tumelfacians mediated translormation.
Method B
Purpose (s) of the To reduce loss ol plant yield resulung [rom the Maruca Pod
Modilied Plant Borer mlestation. Addiionally, the event will be used m
stacked combinations (o develop durable cowpea varielies
resistant (0 both lield and  storage pests, enhancing
agricultural productvity and lood security.

2.0 Risk Assessment

2.1 Critenia

The Board of the NBA reviewed (he risk assessment report from the Technical Advisory
Commuttee (I'AC) on the application m accordance with the criternia [or evaluating plant
growth and agronomic perlormance, mcluding yield, (0 demonstrate that the genetic
modilicaton did not result m unexpected, unmtended, negative ellects relative (o the
unmodiied parental control cowpea. The risk assessment review considered the potential

ol

e Dollination leading (o establishment ol an unapproved gene i wild populations.
e Seed dispersal [rom the CIFT site
e Seed dispersal during transport

e Dillering of seed [rom CFT site
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o Harvest of CFT malerials for food and [eed use

e Impact on non-target organisms

2.2 Potential of Pollination Leading to Establishment of an Unapproved Gene in Wild
Populations

The applicant provided data on the biology and mechanism ol pollen dispersal ol the cowpea

(o establish that the cowpea event PP099-EV113 does not lead to unapproved gene in wild

populations.

Cowpea 1s cleistogamous, producing viable pollens and receptive stigma belore anthesis,
meaning that cowpea reproduction is entirely via sell-pollination. With the cultivated cowpea,
there is no reported method ol pollen dispersal lor out-crossing because the anthers release
pollen during the first half ol the night when the [lowers are still closed, and the pollen 1s
sticky and heavy. Some oul-crossing mediated by insects can occur naturally in the feld,
however, when different insect species visit cowpea [lowers, not all are responsible [or pollen
movement associaled with oul-crossing. Only honeybees (Apis mellifers) and bumblebees
(Bombus spp.) are responsible [or insect-vectored pollen movement because only such heavy
msects could depress the wings ol cowpea [lowers and expose their stamens and stigmas lor
pollimation. Oul-crossing rates between culuvated cowpea varielies are low, ranging between
0.5--0.85 percent when cowpea was planted in allernate rows one meter apart, and between
0.01--0.13 percent when planted in concentric circles around a pollen source. There are no
reports ol hybnidization 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 1s very low, less than 1% cross pollination. There
are also no sexually compatible wild relatives.

2.3 Potential of Seed Dispersal from the CFT Site

The applicant provided inlormation that domesticates usually have no ellectve seed
dispersal mechanism, and thus difler [rom most wild plants. The modilicaton ol seed
dispersal 1s one ol the [irst steps In domestcation, which is the case in cowpeas no less than
i other crops. Certain changes have characterized the evolution ol most seed crops, namely,
loss ol seed dispersal mechanisms, mcrease m seed and leal sizes, development ol
delerminate or compact growth habits, shilts in lile cycle to annuality and shorter duration,
changes [rom outbreeding to inbreeding and a general loss of senstuvity to the environmental
signals that previously regulated development. Many of these changes have occurred in
cowpeas. Cowpea seeds mngested by animals are easily digested because ol their solt seed
coats and therelore the dispersal of viable seeds via animal excrement 1s unlikely.

40l13



The Board of the NBA therefore concludes that, seed dispersal of the cowpea event PP099-
EV113 from CFT site is low because pods have no significant shattering ability in cultivated

cowpea.

2.4 Potential of Seed Dispersal During Transport

The apphcant provided mformaton that seeds ol the regulated genetically modilied cowpea
event PPO99-1VI113 will be packaged in a sealed plastic bag at least 500- gauge (0.125 mm)
thickness (primary container), inside 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 contamer will then be placed m an enclosed sturdy ouler shipping
contamer made ol corrugated iberboard, corrugated cardboard, or other material ol
equivalent strength. The primary packaging materials (plastic bag) will be destroved by
mcmeration on the trial site. Secondary contamers (metal or plastic contaers) will be
cleaned by hand on the tial site and verilied (o be [ree ol any residual plant material prior
to removal [rom the (rial site and return to the CSIR-SARI Nyankpala and Manga research

station.

The Board of the NBA considening the foregoing, concludes that seed dispersal of cowpea
event PPO99-E'V1 13 during transport 1s unlikely.

2.5 Potential of Pilfering of Seed from CFT Site

The applicant provided information that the trial site will be fenced to prevent the removal
ol plant material [rom the (rial site. The rial site will have a continuous twenty-lour-hour
(21/7) sccurily guarding regime (o prevent unauthorized entry and (o monitor lor any
breaches i the mtegrity ol the security lencing. Additonally, stall will be trained (o
understand the need to conline the seed.

Considering the mformation provided by the applicant above, the Board of the NBA
concludes that the potential of pilfering of seeds from CFT site 1s low.

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

The applicant stated that stall’ will be tramed (o understand the need o conline the seed.
They also provided mlormation that the trial site will be enced and have a 24/7 securily
guarding regime (o prevent the removal ol plant material or unauthorized entry, and to
monitor lor any breaches [rom the (rial site. In addiuon, the Trial-in-Charge will be
responsible lor ensuring any required monitoring and lor the disposition and/or storage of
harvested material. All actvity will be supervised and recorded in the Compliance Document
Bmder by the Trial Manager.
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The Board of the NBA concludes that the potential of harvest of CF1" matenals for food
and feed use will be low.

2.7 Effects on Non-Target Organisms
The applicant indicated that the protem Cryllel 1s not toxic to humans or non-target

orgamisms. The expression ol the Cryllel protein is constitutive.

Based on the mformation 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 1s negligible.

3.0 Conclusion
In accordance with Section 21 of the Biosafety Act, 2011 (Act 831) the Board of the National

Biosafety Authority has reviewed (he apphcation received [rom the Savannah Agricultural
Research Instutute (SARID to conduct a conlined hield trial on Event PP099-1VI 13 - Cowpea
(Vigna unguculata L. Walp) Geneucally Modilied for Resistance to Maruca Pod Borer
(Maruca vitrata) at Nyankpala and Manga, Tamale.

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

Committee ('AC) m accordance with Section 28 sub-section (1) ol thie Act.

Based on the recommendations ol Technical Advisory Committee (TAC), and the
mformation provided by the applicant, the Board concludes that the Conlined Field Trial
with the Lvent PP099-1V113 (Tracking Number: 2024-283- SARI-008-C) can be carried out
salely at the approved site. The Board requires that the applicant, in carrying out the confined
lield mial, adheres (o the Terms and Conditions specified in the schedule attached to this
approval. The applicant 1s required to keep on lile all documentation and records related (o
the trail. These documents should be available [or mspection lor seven (7) years [ollowing

trial completion.

1.0 Decision

The Board ol the National Biosafety Authority (NBA) considering the loregoing, finds he
proposed conduct ol conlined held trial of Lvent PPO99-15V 113 - Cowpea ( Vigna ungurculaia
L. Walp) genetcally modilied for resistance to Maruca Pod Borer (Maruca vitrata) 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 1. Walp. for a three (8) 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
mmportation of the seeds for the purposes of the research activity during the permit duration,
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subject to final approval from the Plant Protection and Regulatory Services Directorate of
MOFA (PPRSD).

Kindly note that this permit is not translerable. Failure to adhere (o the conditions specilied
in the attached schedule shall result in the withdrawal ol the approval for the conlined field
trial.

................................................ 18" December 2024
MR. KWAMEDEI ASAMOAH - OKYERE Date
CHIEF EXECUTIVE OFFICER
A
.................. T 19\ S 18" December 20241
PROF. YAO TETTEY Date

BOARD CHAIRMAN
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THE SCHEDULE TO THE APPROVAL FOR CONFINED FIELD TRIAL OF
MARUCA RESISTANT COWPEA EVENT PP099-EV113 IN GHANA

TRACKING NO: 2024-283- SARI-008-C
Terms and conditions for Confined Field Trial of Genetically Modified Cowpea in Ghana

Approval
Pursuant (o Section 21 ol the Biosalety Act, 2011 (Act 831), and on the basis ol the

information contamed in the application 2024-283- SARI-008-C and the risk assessment
report submitted by the TAC on the application, this approval is issued authorizing the
Savannah Agricultural Research Institute to undertake Conlined Field Trial of genetically
modilied cowpea resistant to Maruca pod borer (Maruca vitrata) at the approved site at

Nyankpala and Manga, near Tamale subject (o the following terms and conditions.

1.0  Authorisation and Compliance
No genetically modilied cowpea plant material can be removed from the trial site,
transported, planted, or distributed without explicit authorization by the National
Biosalety Authority (NBA) unless 1t 1s authonsed under this permit. Failure to comply
with the conditions of an authorized release is a contravention of Section 41 ol the
Biosalety Act, 2011 (Act 831), which attracts punitive action.

2.0  Packaging and Storage

2.1  All genetcally modilied cowpea plant maltenal including seeds mtended lor
(ransporlation must be packaged 1n at least (wo secure containers (o prevent spillage,
dissemination, or infestation.

2.2  These packages must be clearly labelled with the name of Event and marked “GM
material”, dated and the name and conlact details ol the person responsible [or the
conhned field trial and the name and contact details ol the person responsible [or the

conlinement ol 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
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3.1

3.2

3.3

3.4

4.0
1.1

1.2

4.3

A.A

The transportation ol genelically modilied cowpea plant material must be done
through the most direct and sale route mcluding air transport il necessary.
Records of the dispalch and receipt ol genetically modilied cowpea plant material

muslt be kept.

Records ol seed quantities transported must be mamtained and provided to NBA,

when requested.

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

al the port ol entry.

Reproductive Isolation

Reproductive 1solation should be provided by border rows and an 1solation distance.
One border row should be planted with a mixture ol conventional cowpea varieties
(to ensure [lowers are present while the lest plants [lower) and should be planted at
the same or higher density than the test plants and treated with the same agronomic

mpults o ensure healthy growth.

The border rows should be monittored weekly until the end of llowering to ensure

sullicient growth and [lowering to act as a pollen trap lor [oraging insects.

An 1solation distance of 10m outside the border rows should be cleared ol cowpea
plants prior to planung of the (rial.

The 1solaton distance should be monitored at least once every lour weeks (o idenuly

and remove any cowpea plant prior (o [lowering.

Should cowpea plants set seed n the 1solation area before they are uprooted, the

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

Preventing Dissemination of Plant Material
No plant material [rom these trials shall enter the human lood or livestock feed chain.

The trial site should be secured to discourage loraging and pilfering,.

The site must be marked with signs indicating it as a CFT site.
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6.0
0.1

7.0
7.1

8.0
8.1

9.0
9.1

9.2

Sceding, planting, site maintenance, and harvesting equipment must be cleaned

ol all residual plant matenial at the tral site prior (o bemg moved (o other locations

(o prevent dispersal ol genetically modilied plant material.

All stall members must be trained (o comply with the terms and conditions ol this
approval and (o understand why the materials cannot be used lor food or leed at this

stage m the research.

Personnel leaving the trial sile must not carry any plant matertal with them unless 1t 15
authorized lor ransler (o a contained facility and 1s securely packaged, labelled, and

recorded appropriately in the logbook.

Tnal Boundary Marking

In addition to physical barriers, markers should be placed at all corners of the tral
site (o wdently the conlined [ield wial boundaries. The markers (e.g:, [lags, corner
posts.) should be conspicuous, identihiable, and i place [or both the (rial seasons and

the post-harvest restriction period.

Fertilizer and Pesticide Application

II' fertlizers and pesticides are used on the (rial site thal requires a temporary
prohibition on entry mto the site, a sign must be posted at the access (o the (rial
mdicating the date and time ol spraymg as well as the ime unul sale entry. This
condition 1s mlended (o protect the health and salety ol all the workers and
mspectors. The use of lertilizers and pesticides must comply with existing regulations
1.c., Section 44, sub-secuon (1), (2), (3), (1), (b)), and (6) ol the Environmental
Protection Agency Act, 1994 (Act 490) and the Plants and Fertihzer Act, 2010 (Acl
803).

Harvesting and Seed Set
All seeds and propagation malterials, mcluding non-modified control materials, mus(

be used lor the mtended purposes as stated in the application.

Disposal

All plant material harvested [rom the conlined lield trial that 1s 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-modilied seed and plant matenal harvested from trial sites must be treated

the same way as the genetically modified material and destroyed on site.
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10.0
10.1

11.0
I1.1

11.2

11.3

et

12.0
12.1

Storage

All geneltically modilied cowpea seeds and planting matertals retained from plantng
or harvesting must be stored m clearly labelled and secure contamers (designed (o
minimize the potental for spillage, mixing, or dissemination) and kept separate from

conventional seeds and plant materials. Appropriate records must be retamed.

Ilach contamer ol genetically modified cowpea planting material must be labelled
with the  inscripuon "Geneltically modified- Do not use without authorization” and

daled.

The storage area lor genetcally modified cowpea plantung material must be labelled

with the contact details ol the Principal Investugator responsible [or the researcl.

In the event ol any accidental spillage, mixing or dissemination ol material, corrective
action must be mitated and documented mmmediately. This must be done m
consultation with the biosalety ollicer / IBC while the Natonal Biosalety Authonty

1s notilied by telephone and in writing within 24 hours.

Post-Harvest Period
The post-harvest period may be delayed if repeal cowpea trials with the same events

are run on the same site lor subsequent seasons.

Upon completion of the (ral, the site must be put under nmgaton o induce

germmation ol all volunteer cowpeas.

Post-harvest monitoring must continue once a week [or at least 5 weeks, or unul no
cowpea volunteers have been iwdentified lor 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 (o ashes. Il volunteers set {lowers or
seed belore being uprooted, the post-harvest monitoring period must be extended for

another 5 weeks.

Monitoring
During the (rial growing scasons, the 1solation distance must be monitored weekly to
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13.0
13.1

13.2

14.0
11.1

11.2

15.0
Lasl

ensure (hat all cowpea plants are removed belore (he seed set. Records must be kept

ol this m-season monitoring ol the 1solation area.

Durmg the posi-irnal growing season, the (rial site and the addinonal S-metre buller
zone must be monitored weekly. Records must be kept ol the post-harvest

monitormg of the trial site.

Accidental Release

In the case ol acadental release ol viable planting materials into the environment,
recoverable seeds or seedlings must be collected, destroyed, and documented
immediately, m consultation with the biosalety olficer / IBC. The National Biosalety

Authority must be notilied by telephone and m writing within 24 hours.

All cowpea plants at the release site must be destroyed as described m section 9
(disposal) above. The release site must be marked and monitored weekly for ive (5)

weeks.

Records

A detailed tral loghook and a file must be kept at the trial site during the (rial period.
This book and [ile must contain the permit(s) and records ol transport; storage; stall
compliance (rammg; planing; m-season crop treatiments; border row and isolation
area moniloring; early termination or harvest; equipment cleaning; retained materials;
crop and seed destruction; post-harvest site management and monitoring; and

accidental release management.

These records must be maintained by the applicant and be available for inspection

for a mmunum ol seven years alter the end ol the post-harvest period.

Reporting
The National Biosalety Authority must be notified in writing or by e-mail at least 10

days belore planting and al least 10 days belore harvesting each trial on the site.

A short trial report summarizing the biosalety aspects ol the compleled (rial(s),
includmg any approved amendments (o the onginal conlinement conditions, must
be sent (o the NBA not more than three weeks alter the end ol the post-harvest

period.
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16.0 Transferability
This approval shall not be transferred to any other msttute, event, or location. It
covers only the Institutional Biosalety Committee ol SARI and its operations at

Nyankpala and Manga.
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