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Soil health, no-till cropping systems and 
appropriate -scale machinery in Cambodia 



1997 2016

3300 km 2

Pailin + 2 districts of Battambang

Soil restoration: the engine of economic 

development, transforming rural communities
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Land rehabilitation is 

extremely important 

for maintaining the 

possibilities for 

vulnerable 

communities to earn 

a livelihood from 

natural resources 

management .

Kong et al., forthcoming. Applied Geography

-200,000 ha of forest in 20 years in  NW Cambodia



Challenges: Invest in Soil Organic C
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GHG emissions, low soil biota



Soil Organic C as a driver

SOC depletion

C input <  C output

SOC accumulation

C input >  Coutput

Bare soil

Erosion, runoff

Soil protected

Permanent flow of C

Maize under plough -based management Maize under CA management



Sustain healthy soils and 

agroecosystems

Different elements should be combined (no-tillage, permanent 

soil protection, diversified cropping system) é



é plant and cropping systems diversityare the engine that 

drives soil-crop interactions and enhances ecosystem services. 

Stylosanthes guianensis
Mix of sorghum , sunnhemp , 

rice -bean and cowpea

Examples of cover crops ðNeed for genetic materials and seeds!

Sustain healthy soils and 

agroecosystems



A range of cropping systems under CA 

management - Cambodia

Rice Soybean

Cassava

Maize , sowing on green cover crops



CA and Appropriate-scale machinery

Consortium RUA/FAE/CESAIN, GDA/DAEng/DALRM, University 

of Illinois Urbana ïChampaign, Kansas State University, CIRAD 

(USAID funding, Feed the Future, SIIL)

NT planter, roller crimper, seed broadcaster é

Broadcasting cover crops on soybean



CA-based rice production in the 

floodplains ( 41ha, 19hhs)

Sowing rice on green cover crop
Å Higher flexibility , high efficiency

Å Reduction of production cost

Å Towards 0 herbicide

Å Quality of the products

NT rice sowing Rice seed broadcasting
Å 1 seed broadcaster + 1 

roller

Å Low investment

Å Low operational cost



Floodplains: CA open ways to diversification 

after rice é on residual soil moisture

Stylosanthesguianensis(legume, fodder source)

Which value ($/ton), for which area around the 

Tonle Sap and which machinery? 

Sunnhemp

Soil fertility improvement

Potential for seed production in the dry season 

700,000 ha of floodplains around the Tonle SapLake, bare soil during the dry 
season, free roaming cattleĄ production of protein and sustainsoil fertility

Generate new income , markets , transforming rural communities



ÅIncrease yield of rice of 1 ton/ha when using mix of cover 
crops (jasmine rice). 

ÅHigh demands to use cover crops during dry season both 
for soil fertility management and fodder sources.

ÅExpected area of rice sowing + cover crops in 2018: >100 
ha (lack of NT planters)

Floodplains: CA open ways to diversification 

after rice é on residual soil moisture



For annual upland crops: maize, 

cassavaé

Farmer network, 2017: 265 ha, 94hhs (only 2 planters operating)
Service: $40/ha for NT sowing
$490/ha net profit for maize; +200$/ha when compared with CT



CA is also about seed production and 

sharing: example of sunnhemp

Farmers shared/purchased seed of junceawith seed 
producers and established junceaearly March as a cover crop 
before maize (on area going from 1 to 10ha)

On -farm seed production of 

sunnhemp (1t/ha) after maize ; 

$400/ha net profit



Early CA maize CA Cassava

Mix of cover crops after early maize
that will cross the dry season(15 
to 20 t DM/ha)

5 to 9t/ha 25 to 35 t/ha 

Cassava under CA management and 

diversified cropping systems

Bos Khnor Station

Field visit on April 20th 

No plough, no ridge



ÅOffsetting the scarcity

of labor force

ÅImproving cropping

efficiency

ÅMinimizing soil

disturbance

Cassava under CA management and 

diversified cropping systems



ÅWhat about the value of 

1 t of soil organic C: H2O, 

nutrients , O2 flow, 

structure é 

ÅEnvironmental , 

economic and social 

values? 

A long term effort to show benefits to 

producers, policymakers é


