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CFT Application

Import permit

Plant importation

Hardening

Multiplication

CFT planting



CFT permit obtained
CFT Permit Application (25 June 
2024)

Permit NBMA/CFT/016 issued 
(November 2024)

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



Import permit processing 

Application for Import Permit Import Permit



TC plantlets acclimatization and hardening

Potting: Filled pots with 
sterile substrate, labeled 

clearly.

Plantlet Cutting: cuttings 
is made from a fully grown 

plantlets 

Environment: Maintained 
high humidity, optimal 
temperature, and light 

cycle.

Acclimatization: Box is 
close once planted and 
open after 2weeks when 

fully rooted

Watering: Monitored and 
added water as needed. Maintenance: Removed 

dead leaves regularly.

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

Construct Plantlets
 received

Plantlets as of 
end of August

ETH 4261 80
1092

ETH 4262 76
659

ETH 4266 80
968

EV 4234 80 626

TMS60444 80 813
Total 396 4158



Field trials
Batch 
number

Planting 
Date

Number 
plants 
(total)

Design

Entries Rep Plot

1 5/6/2025 200 5 2 20

2 8/7/2025 150 5 1 30

3 1/8/2025 800 5 8 20

4 2/9/2025 180 5 8 SH, CRD

5 November 

2025

1000 5 10 20

2

4

6

8

2 4 6

Column
R

ow
 (R
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)

Accession
ETH4261
ETH4262
ETH4266
EV4234
IITA−TMS−IBA000070
IITA−TMS−IBA60444
TMEB419

Field Layout



Current status of the field

Batch 1 Batch 2



Current status of the field

Batch 3 Batch 4



Phenotyping

• Recording plot data
• Sprout (count)
• 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



Crossing



Genetic Background and Trait Segregation
• Both parents are 

heterozygous across the 
genome → progeny segregate 
for many loci.

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

• On top of this background 
variation, we aim to detect the 
specific effect of the 
transgene.

Heterozygous AKT2 (Tt)
Heterozygous 

non-AKT2 (tt, but 
segregating at other loci)

x

Progeny 
50% with transgene, 50% 

without, but diverse at other 
genomic regions.
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Controlling for Confounders (CMD2)

• 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

1. Start with CMD2-fixed parental clone.
2. Introduce single-locus transgene (Tt).
3. Cross GM (Tt) × non-GM (tt), both CMD2-fixed.
4. Progeny segregate 1:1 for transgene, but uniform for CMD2.
5. Compare GM+ vs GM− progeny across segregating genetic 

background for yield and other traits.



Evaluation

Conventional strategy
Year Stage Design
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p
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1 Seedling Single plant 1 1

2 Clonal Single row 1 1

3 Prel. Yield Trial 2 row 2 2

4 Adv. Yield Trial 4 row 3 3

5 Unif. Yield Trial 4 3 10

Accelerated evaluation strategy

Seedling

Multiply

Trial

Single plant

Rapid multiplication

Replicated, multi-
environment trial 



Mock-up of results (het parents)



Mock-up of results (partial inbred parents)



Scenario 2: Inbred Parents (CMD2-Fixed)
• Use parental lines fixed for CMD2 to remove disease confounding.

• Develop partial inbreds via selfing: S0 (founder) → S1 → S2 → …
• Each selfing generation halves heterozygosity across the genome.
• Cross GM(+) hemizygous line (Tt, CMD2) to CMD2-fixed partial 

inbreds.
• Testcross progeny segregate 1:1 for transgene presence/absence, 

with reduced background genetic variance as inbreeding increases.

Parent A: partial inbred (CMD2-fixed)
• Genotype at transgene locus: tt
• Reduced heterozygosity (S1/S2/…)

Parent B: GM hemizygous (CMD2-
fixed)
• Genotype at transgene locus: Tt
• Similar genetic background

x

• 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
Year Stage Design
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1 Seedling Single plant 1 1

2 Clonal Single row 1 1

3 Prel. Yield Trial 2 row 2 2

4 Adv. Yield Trial 4 row 3 3

5 Unif. Yield Trial 4 3 10

Accelerated evaluation strategy

Seedling

Multiply

Trial

Single plant

Rapid multiplication

Replicated, multi-
environment trial 



Request for submission of annual reports 
NBMA-010



Thank You


