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Musa Biodiversity

ÅDiploid (AA, AB and BB)

ÅTriploid (AAA, AAB, ABB and BBB) 

ÅTetraploid (AAAA, AAAB, AABB and ABBB)

ÅB genome associated with 

hardiness to environmental factors



Banana and drought stress

Å Banana is a crop that needs vast amounts of water for an optimal production.

Å Yield is currently more affected due to the increase of drought periods .

Figure reconstructed based on data from Hedge and Srinivas (1989).



http://bananas.bioversityinternational.org1,544 accessions among which 15% are wild relatives and 75% landraces 

Bioversity International Transit Centre 

ITC



Phenotyping the entire gene bank!

ÅField trials?

o Long crop cycle (12-14 months)

o Huge area ČExpensive & challenging to control.

o Huge variability in seasons/agro-ecozone

o Risk of losing/ disturbing experiments due to disease, 

pests or natural disaster

o Dependent on collaborations



AGRICULTURAL RELEVANCE

CONTROL

Lab Greenhouse Field

Saving the banana (Musa spp.) biodiversity from thirst: 

phenotyping banana biodiversity for drought tolerance.
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Lab growth model

ÅIdentify traits and variables that are a good proxy to study 

the biodiversity towards drought stress





LIDAR
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Area/growth
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growth

E Kissel



Tissue damage
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Results growth model representatives



Transpiration and stomatal behaviour



Online transpiration
Real time transpiration measurements





Variability in transpiration







Temperature

17.68 °C 20.18 °C

17.44 °C
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Temperature
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Photosynthesis

D Eyland



Stomatal conductance and photosynthesis
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Green house Trials
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mplant = 0,0646*area
R² = 0,906
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days drought varieties

165 mild + severe 4

157 mild + severe 6

135 mild 6

Kissel et al. 2015

Å EXPERIMENTS

Å DROUGHT

Å VARIETIES

Level pF

control 1.8 - 2.1

mild 2.5 - 2.7

severe 2.8 - 3.1

Varieties Genome
Year

2008 2009 2010

Yangambi Km5 AAA x x x

Mbwazirume AAAh x x

Mpologoma AAAh x x x

Sukali Ndizi AAB x x x

Kayinja ABB x x x

Cachaco ABB x x



Kissel et al 2015



Plant phenotyping

Highðthroughput system:
× 384 plants

× 12 varieties (per run)

× 2 treatments

× Imaged daily during 48 days

VNIR-SWIR
(400-1000 nm & 

1000-2500 nm)

Thermal RGB

290.000 images



Plant morphology







Growtainer: 504 plants, 21 genotypes, 70 cm





On line transpiration monitoring





COST vision paper



Normalized dry weight [g]

12

3 4

Quadrants Kissel et al 2015 Zorilla et al. 2016 

Transcriptomics

ABBAAA

AAA



PLS transcriptome d3
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Genetic Stress Response
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Genes of interest

Stress 

sensitive 

markers
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Genes of interest

Stress specific markers Zorilla et al 2016
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Genes of interest

Tolerance specific markers

Appearance
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1. Variety specific peptides

PC1

PC2

AAA, AAAh ABB

Score plot (sPLS)

J van Wesemael



Allele specific peptides - verification
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