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How M echanization Can Contribute to a 

Sustainable Banana Production in the French West Indies?



GUADELOUPE & MARTINIQUE
Å TROPICAL CLIMATE: Rainfall=> from 1300 to 6000 mm, averageTemperature= 28-30 °C
Å Andosoils, Ferralliticsoils, VertisoilsΧ

Weare here!West Indies



Main exporting countries (Cavendish 

Banana) in 2016

E
x
p

o
rt

e
d

 t
o

n
s (20e)

- Surface = 2 040 ha

- Nb Producers = 190

- Exportation = 64 000 T

(13e) 

- Surface = 5 700 ha

- Nb Producers = 380

- Exportation = 200 000 T

Sources: CiradLatin America



SOCIETY
- Reconciliation between Society & Agriculture
- Quality of life & food quality improvement

INDUSTRIAL (Cavendish) BANANA ISSUES

RESEARCH & DEVELOPMENT

- Food security

- Better understanding of agroecologicalprocesses in order to 
promote sustainable agriculture & biodiversity

ENVIRONMENTAL
- Decreasing soil & water pollution due to chemical inputs
- Biodiversity conservation 

PRODUCERS
- To maintain/increase productivity and to decrease production 

costs in order to generate higher profits



SUSTAINABLE BANANA PROJECT IN THE FWI  

3 MAIN OBJECTIVES

- To design innovative banana cropping systems and to provide support 
for their dissemination in order to reduce the use of pesticides;

- To monitor and to control emerging diseases (Black Leaf Streak);

- To create resistant banana hybrids to emerging diseases.

- Funded by EU since 2008
- Partnership between  CIRAD

French Technical Institute
Banana Producers Organization
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Soil fertility 
degradation

ÅWeed dissemination
ÅLow soil fertility improvement
ÅIneffective soil sanitation

Main agronomicalconstraints

Weed pressure 

Chemical and/or 
mechanical destruction

Spontaneous fallow
(6 to 12 months)

SoilTILLAGE Planting on bare soils

5 years

Example of conventional banana cropping system
& practices in the FWI

Banana (5 years) / Fallow/ Banana (5 years) 



Part1
CoverCrops: a Key Component in the

No-Till Banana CroppingSystems

Arachispintoï + Bananas (Guadeloupe)



Multifunctionality of cover crops

SOIL
Structure

SOIL
Biological
Activity

WEED
CONTROL

N Fixation
Nutrients
recycling

SOIL
Protection

SOIL
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CONTROL



Nematodes Regulation

1st - Sanitation during fallow period

Å Installation of cover crops non -host of 

banana nematodes;

Å Allelopathic effect.

=> 2 processes

Plant-parasitic
nematodes

Banana roots damages

Bananas topple -over
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Multiplication rate of nematodes 
(RadopholusSimilis) according to species

Dorelet al. 2016
Crotalariasp.

NON-Host Species

Host Species



Producers use Crotalaria sp. during fallow period for the biological nematodes control



2nd - Enhancing nematodes predation 

Comparison of free -living soil nematodes communities :

Bare soil

with cover crops

VS



Djigalet al. 2011

ĄCover crops increase predators populations

Nb. / 100g of soil

Carnivores & omnivores

BS SC PN NW PP SG

0

100

200

300

400

500

BS: BareSoil
SC: SpontaneousCover
PN: PaspalumN.
NW: NeonotoniaW.
PP: PuerariaP.
SG: StylosanthesG.

=> Positive effect on biodiversityand food webs



Weevil borer control

In soil litter, general predators contribute to 

weevil borer control :

Å Ants

Å Earwigsé

Camponotus E. caraibea

Lycosidae

Cosmopolites

sordidus

Bananas topple -overRhizome damages



Cover crops increase predators abundance

Mollot et al. 2012

Site 1                       Site 2

Baresoil

B. decumbens+ C. dactyloncover

Captures of ants

Solenopsisgeminata

5 times more 
ants in plots 
with cover 
crops



Predators increase the predation rate
of weevil borer eggs

Site 1                        Site 2

Predationrate by antsPredation rate of weevil borer eggs by ants

2 to 7 times 
more 
predation in 
plots with 
cover crops 

BareSoil

B. decumbens+ C. dactyloncover

Mollot et al. 2012



Weevilborer control by Brachiariadecumbens(Guadeloupe)

+ pheromonetraps



Which specie is the best for banana?

Soil
structure

Soil
Biological
activity

Weed
control

N fixation
Nutrients
recycling

Soil
protection

Soil
Organic
Matter?

Nematodes
control



Soil
structure

Soil
Biological
activity

Weed
control

N fixation
Nutrients
recycling

Soil
protection

Soil
Organic
Matter

ADD species according to their COMPLEMENTARITY

=> Increase the functional biodiversity

ALL OF THEM!

Nematodes
control


