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Pre-set objectives
• Restrict our resistance to Cavendish or plantains

• Fully resistant not tolerant

• Stable and sustainable

• Appropriate for the export market 

• Meet yield and quality criteria of the export market

• Expedite the development



Setting up the parameters of a field trial

Parameters: 

✓ Pre-screening in a greenhouse after inoculation

✓ Choice of an infected region for a field-trial

✓ Duration of the field trial R0 – R3 (70-85 wks)

✓ Random placement in the field of Res clones and controls

✓ Proper labelling 
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Why GAL?

✓ Excellent yield - ~28 Kg @ R0

✓ Stress tolerant (water and heat)

✓ Quick return

✓ High quality bunch 

✓ Easy to manage      
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TDZ High BA hormone 
Multiple subcultures 

Increasing the 
number of 
meristemoids
formation on a callus

AZA –demethylation 

In a short window of time when 
stem cells are developing in 
meristems from meristemoids, 
DNA is normally methylated. But 
due to the AZA the methylation is 
interrupted/delayed  and RT are 
activated. The meristems are 
mutated with cascades of Retro 
transposons.

Mutants 
screened  for 
resistance

Strategy
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Strategy – Induction of  HTP genetic 
diversity

Elite clone

In-vitro 
mutagenesis

Library of mutants

Inducing transposition



7

Strategy - Activation of retro transposable elements

X X
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Levels of validation – all levels

Resistance:
• Molecular proof of induced mutagenesis 

• Ex Vitro – Greenhouse inoculation 
experiment (University of Wageningen)

• Whole genome sequencing – Comparing 
resistant and Wt plants in relevant QTLs

• Field trials – Screening in 3 heavily infected 
plantations in the Philippines

• Field trial in Infected plantation in La Guajira 

Trial will start in Q 3 of 2022

Agrotechnical parameters:
• Yield components – Bunch weight

Number of fingers

Cycling time

• Fruit quality - Proper ripening

Normal Green life 

High Brix value



9

Demethylation
Of DNA in 

somatic DNA 
replication

Mechanism - In-vitro Activation 
of Re/Transposons

Southern blot hybridization 
Genomic DNA probed with Reverse Transcriptase 

Pre                      Post

5’LTR                 Gag prot. integ.      RT            RN H          3’LTR    

Copia-like element P  O  L 

cleaving the phosphodiester

backbone at the 5-meC removal

site by successive β,δ-

elimination

De-methylated
3 times

In 24 cycles of 
In vitro transfers 
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Screening System - resistance to fusarium 
wilt (Race 1/TR4)
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Batch Number of 

accessions 

tested

Number of 

asymptomatic 

plants

Percent 

asymptomatic 

plants
1 4500 153 3.4%
2 5200 262 5.0%

Summary - Inoculation experiments
At the University of Wageningen
Prof. Kema, Dr Fernando Garcia

Professor Gert Kema

Dr. Fernando Garcia

415 selected lines
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153 plants resistant/tolerant 3947 plants susceptible

Case 1- “GAL” TR4 Resistance phase I



13

Yield and Quality - The Philippines field trial 

13

Control
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Field trials - Philippines

confidential
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The resistant GAL (right) and Control (Williams on the left) were grown 
in a field heavily infected with TR4 for approximately 4 years

Control (Williams)                                    Resistant GAL

April 2022
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Further validation -Whole Genome Sequence analysis

Sequencing Raw Data Assembly Data

Co-mapping R landing pad and R-Genes  cluster 

150Kbp
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V4311A 360 cm 38.5 Kg

Normal   450 cm 23.5 Kg 
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Case 2 - “DR-2”

B CA

Of 12000 clones 191 were asymptomatic
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Activity Time in weeks Responsibility Observers

Import from the Netherlands (weeks 36-37 T0 - T2 Rahan Meristem 

Israel/PlantSphere

ICA/ MC 

Propagation and rooting in Colombia T2 – T30 Yanai please verify MC ICA

Hardening T31 – T39 Yanai please verify MC ICA

Bagging T39 – T45 Yanai please verify MC

Field planting T46 Tecbaco RM

First report T78 Tecbaco RM

Second report T81 Tecbaco RM

Final report T106   Tecbaco RM

Time lines: (in weeks)

Next Phase - Validation and mother plantation in La Guajira
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Thank you!

• Mr. Luis Alberto Restrepo –BANARICA Colombia

• TECBACO SA, and C.I BANACOL SA Colombia

• U. of Wageningen  - Professor Kema Dr. F Garcia Bastidas and team 

• Unifrutty – The technical team in MKVI & MADSI Bukidnon 
Philippines

• Mr. Yanai Nir Meristemos Colombia and Hillel Kokotek Rahan Phil

Acknowledged with 
thanks !!


