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�� Reference data acquisition :Reference data acquisition :
-- Long term implementation to adapt cropping systems Long term implementation to adapt cropping systems 
to local conditions and to generate a large range of to local conditions and to generate a large range of 
technologiestechnologies
-- Characterization for short, medium and longCharacterization for short, medium and long--term term 
biological and physicochemical processesbiological and physicochemical processes

�� Training site :Training site :
--Field practices  intended for extension agentsField practices  intended for extension agents
--Field days intended for local and national stakeholders  Field days intended for local and national stakeholders  
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�� Each year of the rotation  is representedEach year of the rotation  is represented

�� Agronomic and economic data are Agronomic and economic data are 
recorded for all treatments (yield recorded for all treatments (yield 
components, DM, production costs, components, DM, production costs, labourlabour
inputs etc.)inputs etc.)

�� Analysis of soil physical & biological   Analysis of soil physical & biological   
characteristics (characteristics (BouamlaoBouamlao and and NahinNahin))
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Simplified design of a Simplified design of a ““cropping systems matrixcropping systems matrix””



F0  F0  
�� For For cerealscereals :   :   
F1 = 60 N F1 = 60 N –– 60 P2O5 60 P2O5 –– 60 K2O => 400 kg/ha de 1560 K2O => 400 kg/ha de 15--1515--1515
F2 = 125,5 N F2 = 125,5 N –– 120 P2O5 120 P2O5 –– 120 K2O 120 K2O 
�� For For legumeslegumes : : 
F1 = 22,5 N F1 = 22,5 N –– 60 P2O5 60 P2O5 –– 60 K2O  => 250 kg de 960 K2O  => 250 kg de 9--2424--2424
F2 = 45 N F2 = 45 N –– 120 P2O5 120 P2O5 –– 120 K2O => 500 kg de 9120 K2O => 500 kg de 9--2424--2424

Fertilization levelFertilization level

1. 1. MaizeMaize monoculture (monoculture (referencereference))
2. Maize 2. Maize –– Vigna umbellataVigna umbellata
3. Maize + 3. Maize + B. ruziziensis B. ruziziensis –– V. umbellataV. umbellata
4. Ma4. Maïïs + s + B. RuziziensisB. Ruziziensis –– V. RadiataV. Radiata/Eleusine/Eleusine
5. Co5. Coïïx x –– Vigna umbellataVigna umbellata –– upland riceupland rice
6. Co6. Coïïx + x + B. ruziziensisB. ruziziensis –– V. umbellataV. umbellata –– upland rice upland rice 
7. Maize monoculture + 7. Maize monoculture + Centrosema pascuorumCentrosema pascuorum

CroppingCropping systemsystem

1. 1. ConventionalConventional tillage (tillage (ploughingploughing))
2. No tillage2. No tillage : : 
-- withwith cropcrop residuesresidues
-- withwith covercover cropcrop ((CentrosemaCentrosema pascuorumpascuorum, , BrachiariaBrachiaria ruziziensisruziziensis))

Land Land preparationpreparation

ModalitiesModalitiesFactorsFactors



Dry seasonDry season Rainy season (6 months)Rainy season (6 months)

Maize residues Maize residues 

(DM 5 t.ha(DM 5 t.ha --1)1)

Maize direct seeded Maize direct seeded 
on maize residueson maize residues

Maize cycle duration Maize cycle duration 

4 months4 months

Maize MonocultureMaize Monoculture



RiceRice --beanbean

Maize Maize –– Rice bean RotationRice bean Rotation

maize direct seeded on maize direct seeded on 
ricerice --bean residuesbean residues

RiceRice --bean residues bean residues 

(DM < 5 t.ha(DM < 5 t.ha --1)1)

Rainy seasonRainy season Dry seasonDry season Rainy seasonRainy season

Maize residues Maize residues 

(DM 5 t.ha(DM 5 t.ha --1)1)
RiceRice --bean direct seeded bean direct seeded 

on maize residueson maize residues



Dry seasonDry season Rainy seasonRainy season

RiceRice --beanbeanRiceRice --bean residues bean residues 

(DM < 5 t.ha(DM < 5 t.ha --1)1)

RiceRice --bean direct seeded bean direct seeded 
on maize residues &      on maize residues &      
B. B. ruziziensisruziziensis mulchmulch

Maize residues + Maize residues + 
B. B. ruziziensisruziziensis

(DM > 10 t.ha(DM > 10 t.ha --1)1)

maize direct seeded on maize direct seeded on 
ricerice --bean residuesbean residues

Rainy seasonRainy season

maize direct associated maize direct associated 
to to B. B. ruziziensisruziziensis

Maize + Maize + B. B. ruziziensisruziziensis –– Rice bean RotationRice bean Rotation



Dry seasonDry season Rainy seasonRainy seasonRainy seasonRainy season
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RiceRice

JobJob ’’s tear direct seeded s tear direct seeded 
on rice residueson rice residues

Rice residues Rice residues 

(DM 4 t.ha(DM 4 t.ha --1)1)

RiceRice --bean residues bean residues 

(DM <5 t.ha(DM <5 t.ha --1)1)

Rice direct seeded on Rice direct seeded on 
ricerice --bean residuesbean residues

JobJob ’’s tear residues s tear residues 

(DM >15 t.ha(DM >15 t.ha --1)1)

RiceRice --bean direct bean direct 
seeded on Jobseeded on Job ’’s s 

tear residuestear residues



Maize+ Maize+ B. B. ruziziensisruziziensis //
VignaVigna radiataradiata + + EleusineEleusine coracanacoracana



Maize & Maize & CentrosemaCentrosema pascuorumpascuorum AssociationAssociation
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Land preparation Sowing Weeding (chemical & manual) Harvest
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Conventional Tillage Conventional Tillage 
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Agro & Economical Results for maize productionAgro & Economical Results for maize production
BouamlaoBouamlao sitesite



Cropping Systems Performances & SustainabilityCropping Systems Performances & Sustainability
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Cropping Systems Performances & SustainabilityCropping Systems Performances & Sustainability



Cash crops like JobCash crops like Job’’s tears (s tears (CoixCoix lacrymalacryma
JobiJobi) and rice) and rice--bean (bean (VignaVigna umbellataumbellata) can ) can 
be considered as key crops for be considered as key crops for 
implementing this first level of DMC implementing this first level of DMC 
systems because of:systems because of:

�� their high dry matter production (above their high dry matter production (above 
ground DM > 15 t.haground DM > 15 t.ha--11 for Jobfor Job’’s tears, s tears, 
below ground?),below ground?),

�� their low residue degradation due to a their low residue degradation due to a 
high lignin content and the piled laying high lignin content and the piled laying 
out of residues like riceout of residues like rice--bean, which bean, which 
enhances soil protection by reducing both enhances soil protection by reducing both 
evaporation and weed pressure evaporation and weed pressure 
(particularly for rice(particularly for rice--bean);bean);



BUTBUT

•• Thai demand on JobThai demand on Job’’s tear is nonexistent s tear is nonexistent 
nowadays and farmersnowadays and farmers’’ priority  is given to priority  is given to 
maize productionmaize production

•• Risks of low riceRisks of low rice--bean production are frequent bean production are frequent 
because of  long cycle of the local specie because of  long cycle of the local specie 

•• Serious losses of rice production occur due to Serious losses of rice production occur due to 
frequent attacks of frequent attacks of coleopteracoleoptera larva  larva  



In most degraded areas, crop rotation like In most degraded areas, crop rotation like 
maize / ricemaize / rice--bean has been already bean has been already 
adopted by farmers because maize adopted by farmers because maize 
monoculture can not generate profit.monoculture can not generate profit.

BUT, in areas where maize productivity BUT, in areas where maize productivity 
remains high, farmers strategy is to remains high, farmers strategy is to 
intensify maize cultivation.intensify maize cultivation.

Which sustainable and economically Which sustainable and economically 
efficient cropping system, with maize as efficient cropping system, with maize as 
key crop, can we propose to them?   key crop, can we propose to them?   
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CroppingCropping
systemsystemFertilizationFertilizationSpacingSpacing

TETE = = MaizeMaize monoculturemonoculture
S 1S 1 = = MaizeMaize//CajanusCajanus association (association (simultaneoussimultaneous seedingseeding))
S 2S 2 = = MaizeMaize//CajanusCajanus++RuziRuzi association (association (simultaneoussimultaneous seedingseeding))
S 3S 3 = = MaizeMaize//CajanusCajanus++RuziRuzi association (association (shiftedshifted seedingseeding))
S 4S 4 = = MaizeMaize//VignaVigna umbellataumbellata associationassociation ((simultaneoussimultaneous seedingseeding))
S 5S 5 = = MaizeMaize//VignaVigna umbellataumbellata association (association (shiftedshifted seedingseeding))
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TETE = = MaizeMaize monoculturemonoculture
S 1S 1 = = MaizeMaize//CajanusCajanus association (association (simultaneoussimultaneous seedingseeding))
S 2S 2 = = MaizeMaize//CajanusCajanus++RuziRuzi association (association (simultaneoussimultaneous seedingseeding))
S 3S 3 = = MaizeMaize//CajanusCajanus++RuziRuzi association (association (shiftedshifted seedingseeding))
S 4S 4 = = MaizeMaize//VignaVigna umbellataumbellata associationassociation ((simultaneoussimultaneous seedingseeding))
S 5S 5 = = MaizeMaize//VignaVigna umbellataumbellata association (association (shiftedshifted seedingseeding))



Maize & Maize & CajanusCajanus cajancajan AssociationAssociation



Maize & Rice bean AssociationMaize & Rice bean Association



Maize + Maize + B. B. ruziziensisruziziensis / Peanut + / Peanut + CajanusCajanus cajancajan


