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CFT permit obtained

CFT Permit Application (25 June Permit NBMA/CFT/016 issued
2024) (November 2024)
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&=
FEDERAL REPUBLIC OF NIGERIA
Application Form for a Confined Field Trial 2 FEDERAL
This form should be fomad:;.m Director General/Chief Executive Officer/, National < N ‘-, ‘_,' £\ 3 REPUBLIC OF
ncy on . > B
This appib’;lﬂform cmslas of seven parts: NIGERIA
Plant information
Trial Description

Vot et : BIOSAFETY PERMIT

Records, Personnel, and Planning
Decaraiion ISSUED TO:
1. Administrative information

Purpose of Application: ’ INTERNATIONAL INSTITUTE OF TROPICAL AGRICUL
[Application for a confined field trial for Manihot esculenta storage roct yield.] B -
Transgenic cassava plants aiming at increased storage root yield, i.e. bigger or more storage roots

plant have been created. The construct was created at Friedrich-Alexander- UMms!y(FAu)Erh\gen
Nwemb«q(Gmrmy)lnmehba;t;vydPrd Or. Unesamewddmd

(ETH) Zurich (Switzerland). mmmmmumwnmmmhh

NOPAWN.

For Confined Field Trial of Cassava Genetically Modified to increase storag
root yield. :
This permit is with effect from 6th November 2024 to 5th November 2026
line with the decision document.

Previous Applications or Approvals:

[Information on the status of this crop and trait, including pending, approved, or denied applications for
field trials and commercial releases here or in other jurisdictions. Indicate also if this is a new application
or a renewal.]

This is a new application. We have previously applied for confined field trials that were approved under
the IDs NBMA/CFT/005, NBMNCFTIWB and NBMA/CFT/010. We have not applied for commerdial
releases in Nigeria or in any other cour

o Actsadof s

Director Genergf‘?lhief Executive Officer

OIS XTISLON

[Name of applying institution, which may also include the name of the Principal Investigator or other key
personnel.]

1 <2000 1, 100, SR <00 N, a0 0 <0 I s il e

Permit valid from Nov 6, 2024 to Nov 5, 2026



Import permit processing

Application for Import Permit

Reference No: GHU-2025007

Unit & Location: Cassava Breeding - IITA, Ibadan
Contact person (if Peter ILUEBBEY
different from
requestor):
Contact Email: p.iluebbey@cgiar.org
Date Required: 14/01/2025
Budget code: CCe515
Crop: Cassava TC plantiets
Material type: TC
Original planting Germany - 2024
material:
Total number of 5 accession of 350 plantlets
accessions:
Material Location Use:  Ibadan Nigeria
Any special
instructions:
Country of Import: Nigeria
Purpose of Import: For Planting -
Port of Entry:
Consignee: Dr. Wolfgang Zierer
Consignee Email: wolfgang.zierer@fau.de
Consignee Address: Department of Biological Chair Biochemistry,
Other Details:
Supporting documents

File(s): 1 available

Supporting result documents

File(s): 0 available

Import Permit

Permission is hereby given to Dr. Ismail R

- JITA:\badan, £,M,8.3320. thadan. Qxo. State, Niesria.
Dr. Wolfgang Zierer

of..

to import into Nigeria from
Department of Biology chair Biochemistry, Staudtstr.5, 91058, Erlangen, Germany

5 accessions invitro plantlet of Cassava --- 350 tubes

permit for importing 5

pection and clearance by

the

issued by the
Id be enclosed with the
URA teopy to the exporter, and
i ey wrier to facilitate

Subject to the conditions overleaf: © Wq%

.7 DR.S.A. KAZEEM.D )
R nit.

NIGERIA

TOR GENERAL -

Valid for 1 year (January to December) ~ 202%



TC plantlets acclimatization and hardening

Potting: Filled pots with
sterile substrate, labeled
clearly.

Plantlet Cutting: cuttings
is made from a fully grown
plantlets

v

Environment: Maintained
high humidity, optimal
temperature, and light

cycle.

Acclimatization: Box is

close once planted and

open after 2weeks when
fully rooted

v

Watering: Monitored and
added water as needed.

Maintenance: Removed
dead leaves regularly.

z R
Washing plantlets

Transplanting in pots into humid growth boxes

92% survival rate during hardening achieved



Multiplication carried out on each genotype to
produce more plantlets for field transplanting




Multiplication carried out on each genotype to
produce more plantlets for field transplanting

Plantlets Plantlets as of

Construct :
received end of August

ETH 4261 80

1092

ETH 4262 76
659

ETH 4266 80
968
EV 4234 80 626
TMS60444 80 813

ol | 3% s




Field trials

Entries

5/6/2025 200 5
8/7/2025 150 5
1/8/2025 800 5
2/9/2025 180 5

November 1000 5
2025

Batch Planting Number Design
number Date plants
total

Rep

2

10

Plot
20
30

20

SH, CRD

20

Field Layout

<t
Column

Accession

ETH4261

ETH4262

ETH4266

EV4234
IITA-TMS-IBA000070
IITA-TMS-IBA60444
TMEB419



Current status of the field

Batch 1 Batch 2




Current status of the field

Batch 3 Batch 4




Phenotyping

* Recording plot data

€ < B8 6

* Sprout (count)

pedgres: TEAYTI

* Vigor (1 month after planting)

Plant height (3, 6, 9, 12 MAP)

Leaf retention, stay green (dry season)
Yield

* Fresh root weight, root number, root size
* Dry matter %, starch %, Dry yield
Image capture

* UAV - monthly interval
* Root characterization at harvest







Genetic Background and Trait Segregation

* Both parents are

heterozygous across the Heterozygous
genome - progeny segregate Heterozygous AKT2 (Tt) non-AKT2 (tt, but
for many loci. segregating at other loci)

* This leads to wide phenotypic
variation, including in yield.

* On top of this background

variation, we aim to detect the Progeny
specific effect of the 50% with transgene, 50%
transgene. e mssosz: —{ i without, but diverse at other
TME419_TMS13F1343P0022 —E:l:'-;—;— genomlc reglons_
TME419_TMS13F1307P0016 - —E]:ﬂi o e
TME419_TMS13F1160P0004 - —Dﬂ—i—i— .
TME419_TME7- —| | |—§ i .
TME419_TME693 - —DD—:—:—

' '
0 25 50 75



Controlling for Confounders (CMD2)

e Cassava Mosaic Disease
(CMD) resistance is a major
confounder for yield
evaluation.

* To avoid bias, we use a clone
fixed for CMD2 resistance gene
as the genetic background.

* This ensures that any disease
pressure does not obscure the
detection of the transgene
effect.




Experimental schema

o s b=

Start with CMD2-fixed parental clone.

Introduce single-locus transgene (Tt).
Cross GM (Tt) x non-GM (tt), both CMD2-fixed.
Progeny segregate 1:1 for transgene, but uniform for CMD?2.

Compare GM+ vs GM- progeny across segregating genetic
background for yield and other traits.



Evaluation

Conventional strategy Accelerated evaluation strategy

--

S
§ g s Seedling Single plant
1 Seedling Single plant 1 1
2 Clonal Singlerow 1 1 Multiply Rapid multiplication
3 Prel. Yield Trial 2 row 2 2
4 Adv. Yield Trial 4 row 3 3 friat Replicated, multi-

environment trial

5 Unif. Yield Trial 4 3 10



Mock-up of results (het parents

Cross: GM (Tt, CMD2-fixed) X non-GM (tt, CMD2-fixed)

t i (100% t)
Tt Tt y

T GM (+) GM (+) 0%
tt tt 5

t non-GM (-) non-GM (-) 20%

50%

50%

Expected 1:1 segregation for transgene
All progeny CMD2-resistant background

Number of progeny

14

=
N

=
o

Yield variation and detecting transgene effect

[

Background segregation causes wide variation.
Transgene effect is detected as mean shift.

20
Yield (t/ha)

B Non-GM (-)
mm GM (+)




Mock-up of results (partial inbred parents

Cross: GM (Tt, CMD2-fixed) x partial inbred (tt, CMD2-fixed) Yield variation with partial inbred parent
Partial inbred parent reduces background variance. mmm Non-GM (-)
t t (100% t) Transgene effect easier to detect. mm GM (+)
20
Tt Tt s 215
T GM (+) GM (+) 0% @
(o))
o
a
Y
s}
L
210
tt tt = €
t non-GM (-) non-GM (-) 208 2
5
50% 50%

20 22 24
Yield (t/ha)

Expected 1:1 segregation for transgene
All progeny CMD2-resistant, partial inbred background



Scenario 2: Inbred Parents (CMD2-Fixed)

« Use parental lines fixed for CMD2 to remove disease confounding. Heterozygosity by Selfing Generation (diploid)

=
o

* Develop partial inbreds via selfing: SO (founder) > S1 > S2 > ...

o
)

* Each selfing generation halves heterozygosity across the genome.

* Cross GM(+) hemizygous line (Tt, CMD2) to CMD2-fixed partial
inbreds.

o
o

o
>

* Testcross progeny segregate 1:1 for transgene presence/absence,
with reduced background genetic variance as inbreeding increases.

Proportion heterozygous loci
o
N

o
<)

0 1 2 3 4 5 6
Selfing generation (SO, S1, ...)

Parent B: GM hemizygous (CMD2-

fixed)

* Genotype attransgene locus: Tt

* Similar genetic background

Parent A: partial inbred (CMD2-fixed)

* Genotype at transgene locus: tt
* Reduced heterozygosity (S1/S2/...)

* Testcross progeny > 1:1 segregation for transgene, variance reduced with inbreeding.
* Greater power to detect mean yield difference between GM(+) and CMD2 fixation avoids
confounding from CMD disease pressure.



Evaluation

Conventional strategy Accelerated evaluation strategy

--

S
§ g s Seedling Single plant
1 Seedling Single plant 1 1
2 Clonal Singlerow 1 1 Multiply Rapid multiplication
3 Prel. Yield Trial 2 row 2 2
4 Adv. Yield Trial 4 row 3 3 friat Replicated, multi-

environment trial

5 Unif. Yield Trial 4 3 10



Request for submission of annual reports
NBMA-010

w NATIONAL BIOSAFETY MANAGEMENT AGENCY (NBMA)

Federal Ministry of Environment

'* No. 3, Kalaharl Crescent, Off ICS Drive, Near Jowako Specialist Hospital,
AL Daki Biyu Aroa, Jabi District, Abuja.
Emall: gov.ng, biosafetyng@gmail.com
Tol: +234 808 225 4683
AN p o 10 bo 10 the D VCEO
NBMA/CFT/010/1 11" February 2025

The Principal Investigator
International Institute of Tropical Agriculture
Ibadan, Oyo State

REQUEST FOR SUBMISSION OF ANNUAL REPORTS ON TRANSGENIC
CASSAVA CONFINED FIELD TRIAL RESEARCH

Reference is made to the permit Ref.: NBMA/CFT/010 and the
subsequent ones granted to you to conduct confined field trial (CFT) on
transgenic cassava.

2, It has come to the notice of the Agency that since inception of the
permit granted to your Institute dated 13* October 2021, you have not
submitted any progress report on the CFTs to the Agency, except reports the
Agency got during its regular inspections.

36 In view of the above, I am directed to request you to furnish the
Agency with the Annual Performance reports (per year) of each CFT research
conducted from inception of the research, including challenges encountered,
some observed variations and reasons for the additional applications on the
research. The report is expected to reach the Agency on or before the 31% of
March 2025.

4. Please accept the warm reg;rj:j:girectorﬁeneral/&o.

Hauwa Tahir Ahmed
Ag. Director (Biosafety Enforcement & Operations Department)
for: Director-General/Chief Executive Officer

WEA

Annual Scientific Report on Confined Field Trials
of Genetically Modified Cassava Conducted by
the Cassava Source Sink Project (2019-2025)

Submitted by:
Dr. Ismail Y. Rabbi
IITA - P1, CASS Project
International Institute of Tropical Agriculture (IITA)
Ibadan, Nigeria

Project Location:
IITA Confined Field Trial Site
Ibadan, Oyo State, Nigeria|

Permits Covered: NBMA/CFT/008 and NBMA/CFT/010
Reporting Period: January 2019 — August 2025

Preparation Dates: May 2025

Confidentiality Statement:

This report is submitted in compliance with the NBMA regulatory requirements. It
contains detailed data and observations from regulated field evaluations of genetically
modified Any repr ion or di ination requires prior written consent from
IITA and the National Biosafety Management Agency.
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