Parallel Session 4 - Crop Biodiversity: A Foundational Component of
Sustainability Intensified Farming Systems"

Role of the cover crops in the biological control
of pests and diseases for a sustainable banana production

Presented by Tran Quoc Hoa
CIRAD
UPR GECO & UPR AIDA

M ) on Agroecology Futures, 06208 October 2018, Siem' Reap, Cambodia
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Diversification

Ecosystem

functions
(resource capture,
biomass production,
decomposition,
nutrient recycling...)

Biological diversity

(variation in genes, species, functional traits...)

Cardinale et al., 2012 (Nature)
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Analysis of the Land Equivalent Ratio (LER)
(36 studies, 248 responses)
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Salazar-Diaz et al., 2018 (in revision for ASD)
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EFFECTS OF PLANT DIVERSITY

psts control
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= Need to optimize

221

the control but also
other interactions
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Letourneau et al., 2010
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Biodiversity is not the silver bullet
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Mycosphaerella fijiensis
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Multifunctionality of cover crops
Above ground




" 3 ways to control plant-parasitic populations_—

= BOTTOM-UP
| Suppress Resources

Enhance Predators - Nematodes
- Weevil borer

= BIOCIDAL EFFECT



Nematodes control

PIa‘nt-parasi‘fic Banana
nematodes roots-damages

CERERED
topple-over

Suppress the resources during a fallow period

= |nstallation of cover non-host crops of plant-
parasitic nematodes AND also by using biocidal
species
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nematodes (Radopholus Similis)
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L 3 ways to control plant-parasitic populations —

Suppress Resources °e

= TOP-DOWN

L Enhance Predators - Nematodes
- Weevil borer



TOP-DOWN => Enhance predators

Comparison of free-living soil nematodes communities :
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Bare soil

with cover crops



Nb. / 100g of soil

500 H

400 -

300 A

200 A

100 -

Carnivores & omnivores

BS: Bare Soil

SC: Spontaneous Cover
PN: Paspalum N.

NW: Neonotonia W.
PP: Pueraria P.

SG: Stylosanthes G.

Djigal et al. 2011

—> Cover crops increase predators populations



Cosmopolites
sordidus

{‘/’.

TOP-DOWN => Enhance predators

n soil litter, general predators contribute to weeuvil
oorer control:

* Ants

* Earwigs...

~ ==

7 Camponotus E. caraibea

Lycosidae




Captures of ants

Solenopsis geminata
14 - =

- Bare soil

B. decumbens + C. dactylon cover

12 A

10 A \
8 -

5 times more

. ants in plots
2_ﬁ— ‘ T with cover
v Site 1 Site 2 crops

Cover crops increase predators abundance

Mollot et al. 2012
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Predation rate of weevil borer eggs by ants

T
- Bare Soil

B. decumbens + C. dactylon cover

| 2 to 7 times

l more
predation in

. plots with
Site 1 Site 2

cover crops

Predators increase the predation rate

of weevil borer eggs

Mollot et al. 2012
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Weevil borer control by Brachiaria decumbens (Guadeloupe)
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MIX SPECIES ACCORDING TO
THEIR COMPLEMENTARITY

INCREASE THE e
FUNCTIONAL BIODIVERSITY (it



o Broadcasting of Crotalria + Desmodium 0 Crotalaria + Desmodium during th fallow e Vegetal cover mowing before plantat o Vegetal cover management
before fallow period period (min. 6 months) : of bananasonmulch => Mowing desmodium if needed in order to

- Soil sanitation; limit any competition and to provide biomass
- N fixation;
- Weed control;
- Soil protection.

- Soils are permanently covered (before and after banana plantation)

- Efficient pests control (hematodes, weeds...), continuous soil fertility improvement

- Mechanization is required to sow and manage cover crops

- High technicity and Know-How required J




Crotalaria juncea + Desmodium ovalifolium + Bananas (Guadeloupe)
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Arachis repens + Desmodium ovalifolium + Bananas (Guadeloupe) #
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f ; . Bananas + Gmelina arborea + Brachiaria D. (Martinique)
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Bananas + G
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