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Creation and Adaptation 

of Direct seeding Mulch based Cropping systems 

for tropical upland in South-East Asia 

ASA, CSSA and SSSA International Annual Meetings 
 

Oct. 21-24, 2012  -  Cincinnati, Ohio  -  USA 

Cambodian team 
 

Boulakia S., Kou P., 

Chabierski S., Sona S. 

Leng V., Sar V., Kong R. 

Laotian team 
 

Tivet F., Tran Quoc H., 

Jullien F., Lienhard P., 

Brazilian team 

Séguy L., Bouzinac S. 

Cambodia 

Vietnam 

Yunnan 

Cambodia 

Rubber ï Teak association on Stylo cover (6 months old) 

Cambodia 

Rubber ï Teak association (same plot at 7 years old) 

Vietnam 

Tea on Arachis pintoï cover 

Vietnam 

Laos 

Yunnan 

China (Yunnan province) 

Active soil erosion on cultivated hills 

Vietnam (Yen Bai Province) 

ñMatrixò of cropping systems 

Laos (Xieng Khouang province) 

Finger Millet + Pigeon Pea (Cajanus cajan) 

Cambodia 

Laos 

Thailand 

Cambodia (Battambang province) 

DMC on deep water rice plain (rainfed + flood lowland) 

Cambodia (Battambang province) 

DMC on upper sandy terraces (rainfed lowland) 

Cambodia (Kampong Thom province) 

DMC x irrigation scheme 

Cambodia 

Laos 

Cambodia (Kampong Cham province) 

Cassava mono-cropping x small farms 

Laos (Xayaburi province) 

Maize mono-cropping on small-medium farms 

Cambodia (Battambang province) 

Maize mono-cropping on medium farms 

CIRAD and partners 

South to south transfer  
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Brazil 

Cameroon 
Cambodia 

Madagascar 

CIRAD 

Gabon 

Ivory Coast 

Mato Grosso 

Vietnam 
Laos 

Yunnan 

Thailand 

Tunisia 

La Reunion (Fr) 

CIRAD and partners 

South to south transfer 
 

Creation of DMC in Brazilian Cerrados  

 

Sinop, MT-2001 

Soil 

Tillage 

Crops 

Sequence 

Early Date 

Late Date 

Density 

Variety 

Fertilizers 

Weeds Col 

Pest Col 

x x x 

x 
Complete combination of 

the systemic components 

Thematic 

components 

Stage 1: from tillage to the « No-till  » necessity 

Modeling and practicing innovative mechanized cropping systems in real conditions 
 

ñOn-farm with and for farmersò L. Seguy 

CIRAD and Transfer South to south 

 

Creation of DMC in Brazilian Cerrados  

Stage 2: from « No-till  » to DMC 

 « The rain forest model » 

 Cover crops Ą Carbon flux and other services 

Litter  
(FOM) 

Humus 
(SOM) 

Nutrient (Ca, 

Mg, K, NO3, P ...) 

wood, leaves, 

exudates é 

intense biological 

activity in top soil 

dense & deep roots 

system (ñfilterò) 

a continuous 

recycling bio-pump 

1/ No soil's tillage 

2/ Soil's permanent plants' cover 

3/ Succession / Rotation of species 

Mimicking natural system 

in the fields 

The 3 principles of DMC 

The rain forest model 

 
Cover crops, Carbon flux ésome of the key species 

  Pearl Millet (Pennisetum typhoides) 

Cambodia ï Kampong Cham, 2011 
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Cover crops, Carbon flux ésome of the key species 

  Sorghum (Sorghum guineensis) 

Cambodia ï Kampong Cham 2012 

Cover crops, Carbon flux ésome of the key species 

  Stylosanthes guianensis (var. CIAT 184) 

Cambodia ï Kampong Cham 2011 

 

Cerrados- Campo Verde /MT 2005 

Cover crops, Carbon flux ésome of the key species 

  Sorghum + Brachiaria ruziziensis 

Cover crops, é and other services 

Deep rooting of Brachiaria ruziziensis 

Recycling nutrients and C ñinjectionò in the soil profile 

Cover crops, é and other services 

Roots of Finger Millet (Eleusine coracana) at 60 DAS 

Decompaction and restructuration of the soil 

 

Cover crops, é and other services 

Finger Millet + Crotalaria juncea in association with Maize 

Contrasted capacities to grow on poor soil 
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Cover crops, é and other services 

Millet (left) vs Sorghum (right) covers 

Contrasted capacities to control weeds (Euphorbia heterophylla) 

Comparable dynamics in the tropical upland of Cambodia 

and Laos 

Cambodia 

Kampong Cham 

Cambodia 

Battambang 

Laos 

Xayaburi  
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DATE 

ñDiagnostic, Design, Assessment, Training and Extensionò 

a systemic, iterative and integrative methodology 

for the co-construction of adapted cropping systems  

       Sesame       Soybean 
 

    Cassava 
 

      Maize   Maize 

March April  May June July August Sept. October Nov. Dec. 

Main Plow based mono-cropping systems 
 

The dominant farmersô references 

C
a

m
b
o

d
ia

 

March April  May June July August Sept. October Nov. Dec. 

L
a

o
s 

  Maize 

Principle DMC systems designed by R & D 
 

Types and stages in cropping systemsô development 

 

N.B. No work on -mistake?- alive cover-crop 

Plow based ñmono-croppingò 

DMC based ñmonocroppingò 

Year n 

heavy rains "scattered" rains  

Aug. July June May April Mar. Dec. Nov. Octo. Sept. Jan. Fev. 

heavy rains "scattered" rains  

Aug. July June May April Mar. Dec. Nov. Octo. Sept. Jan. Fev. 

Year n+1 

  2ndary Crop                 Main crop   2ndary Crop                 Main crop 

Cover - crop           Main crop + cover-crop é Cover ï crop             Main crop + cover-crop é 

Bi-annual rotation  Ą 1/  ñresistantò diversification 

Bi-annual rotation with 2ndary crop succession Ą 2/ ñresilientò intensification 

Cover - crop        early Maize sc Cover - crop                Main crop 2ndary Crop + é 2ndary Crop + é 

Cover - crop           Maize + cover-crop é Cover ï crop             Main crop + cover-crop é 

Year n 

heavy rains "scattered" rains  

Aug. July June May April Mar. Dec. Nov. Octo. Sept. Jan. Fev. 

heavy rains "scattered" rains  

Aug. July June May April  Mar. Dec. Nov. Octo. Sept. Jan. Fev. 

Year n+1 

Stylo Soybean mc 

Sorgho + Stylo 

Stylo. Stylo +Sorgho regrow Maize + Stylo. 

 

Principle DMC systems designed by R & D 
 

for Soybean production 

Maize // Soybean rotation with secondary crops 

Soybean mc B. p sc Mil  

Stylo + B. p Mil  Soybean mc 

Sorgho + Stylo 

Stylo + Sorgho reg. Soybean mc 

Sorgho + Stylo 

Stylo 

Soybean ñmono croppingò + Sorghum as secondary crop 

Soybean ñmono croppingò on short cycle ñbio-pumpò 

Soybean mc B. p sc Mil  

Stylo Soybean mc 

Sunflo. + Stylo 

Stylo +B.p Mil  Maize sc Sunflo. + Stylo Stylo 
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Bos Khnor Station: Secondary crop of Sorghum (December 2009) Stylo. + Sorghum 
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Year n 

heavy rains "scattered" rains  

Aug. July June May April Mar. Dec. Nov. Octo. Sept. Jan. Fev. 

heavy rains "scattered" rains  

Aug. July June May April  Mar. Dec. Nov. Octo. Sept. Jan. Fev. 

Year n+1 

 

Principle DMC systems designed by R & D 
 

for Maize production 

Maize + Stylo. Stylo. Maize + Stylo. Stylo. Stylo. 

Maize ñmono croppingò 

Maize // Soybean rotation 

Maize + Caj. c. Cajanus (harvested) Maize + Caj. c Cajanus Cajanus 

Maize // Rice rotation 

Maize // Cassava rotation 

Maize ñmono croppingò with secondary crops 

Maize + Stylo. Stylo. Stylo. Maize sc Sunflo. + Stylo Stylo 

Maize + V. umb V. Umbellata (harvested) Maize + V. umb V. Umbellata Laos 
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Year n 

heavy rains "scattered" rains  

Aug. July June May April Mar. Dec. Nov. Octo. Sept. Jan. Fev. 

heavy rains "scattered" rains  

Aug. July June May April  Mar. Dec. Nov. Octo. Sept. Jan. Fev. 

Year n+1 

 

Principle DMC systems designed by R & D 
 

for Cassava production 

Cassava ñmono croppingò 

Cassava + Stylo. Stylo. Stylo. Cassava + Stylo. 

Cassava // Maize rotation 

Cassava + Stylo. Stylo. Stylo. Maize + Stylo. 

Cassava // Maize - Maize rotation 

Cassava + V. radiata Stylo. Stylo. Maize + El. 

+ C. juncea 
Maize + Stylo. 

Cassava + V. radiata Sunflo + Stylo. Stylo. 
? 

Photos, 

Animation, 

Etapes dôavanc®es du syst¯mes 

Strip tillage (transitory step?) Ą cf new systems with strong roots 
structuration 

 

Principle DMC systems designed by R & D 
 

for Cassava production 
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Year n 

heavy rains "scattered" rains  

Aug. July June May April Mar. Dec. Nov. Octo. Sept. Jan. Fev. 

heavy rains "scattered" rains  

Aug. July June May April  Mar. Dec. Nov. Octo. Sept. Jan. Fev. 

Year n+1 

 

Principle DMC systems designed by R & D 
 

for Rice production 

Stylo. Stylo. Stylo. 

Rice ñmono croppingò 

Rice + Stylo. Rice + Stylo. 

Stylo Stylo. Rice + Stylo. 

Maize // Rice rotation 

Maize + Stylo. Stylo. 
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Principle DMC systems for Maize x Soybean 
 

Economic performance of Soybean based successions 
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Principle DMC systems for Maize x Soybean 
 

Economic performance Maize 

Gross profit Margin (USD/ha) 

DMC: CC / Maize + CC vs Plow based reference 

Battambang province 
 

Farmers network 

 Corn : 250 USD/ton 
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Corn + Stylo g. 

(4.2 t/ha) 
Corn + Cajanus c. 

(4.2 t/ha) 

Corn: 250 USD/t 

Corn + Stylo g. 

(3.2 t/ha) 
(+ potential complentary 

income with the grains of 

the cover crop) 

2008 2010 2011 

Conventional 

management 

2012, on goingé. 

Progressive land rehabilitationé 

400 

Evolution of the farm gate cassava's price (USD / t of dry tuber)

in Dambe / Ponhea Krek districts
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Construction of DMC based cropping systems for upland 

rainfed agro-ecosystems 
 

Traditional Plow based Cassava cropping system  
 

Huge and unpredictable inter-annual pricesô variations 

Profit margin > 1 200 USD /ha Profit margin < 0 USD /ha Profit margin > 1 800 USD /ha 
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Construction of DMC based cropping systems for upland 

rainfed agro-ecosystems 
 

Economic performances of traditional Plow based system 

for Cassava production 

Cassava: 150 USD/ton 

Corn : 250 USD/ton 
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Kampong Cham province 
 

Farmers network 
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Cassava + Stylo. g. 

400 

445 

                           

                                                      

425 

 

                           860 

 

                           

Cassava: 150 USD/ton 

Corn: 250 USD/ton 

2008/2009: # 5 t/ha of Cassava é  2009/2010: 1st year of DMC Ą 7 t/ha of Cassava é  2010/2011: 2nd year of DMC Ą 3,6 t/ha of Maize é  

2011/2012: 3rd year of DMC Ą 10 t/ha of Cassava é  

1/ Continuum Creation ï Adaptation 

 

2/ from additive insertion of plant characteristic (ñserviceò) to the 
unforeseeable emergence of agro-ecosystems properties 

Ą On field experimentation, primo modeling in Vivo !  

 

3/  Transformation and transition é of agro-ecosystems and minds 

(urgency and patience!) é long term prospective 

 

4/ Build and highlight continuum Bio -physic from POM é to Earth 

Socio-economic from plots to territory and agricultural policy  

Creation and Adaptation of DMC systems 

for tropical upland in South-East Asia 

 

Conclusion 
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Alive 

Donôt touch !!! 

 
Thank for your intention 

 

 


