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Combine Harvesting as a Game Changer
Driven by labor shortage, high harvesting cost

Small rice combine harvester

Previous harvesting system

Some provinces in Cambodia and 

Vietnam now completely combine 

harvested

• Technologies for collection straw, and 
processing not available 

• Straw prices had increased from US$ 20 / t 
to US$ 80 / t

• Difficulties in crop establishment after 
incorporation

• Most straw burned in the field

• Health problems obvious

• Greenhouse gas emissions not known

• Loss of nutrients when burning

• Loss of potential income

Before 2016:



Some Options for Better Rice Straw Management

Need to collect straw for 
all off-field uses



Project Objectives

• The goal of the project is to improve livelihoods of farmers by 
fostering sustainable rice straw management that adds value
to their rice crop and to reduce the environmental footprint
from rice production systems.

• The purpose is to
– (1) assess different straw management options including their value 

adding potential and environmental footprint 

– (2) provide information and training to farmer intermediaries including 
NARES for encouraging and advising farmers to use best straw 
management practice, and 

– (3) provide information to policymakers for creating an enabling 
environment for best-practice straw management. 
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Five Project Outputs

Three dimensions of sustainable rice production: Environmental, economic, and social sustainability

Live Cycle 
Assessment

Economic 
Assessment

Social 
Assessment

O4: Methodologies for and results from 
Sustainability Assessments for promising 

rice straw management options

O2: Carbon Footprint 
Analysis of alternative 

rice straw management 
against baseline GHGE 

from straw burning, field 
level

O1: Innovative 
technologies, 

management options 
and farmer business 
models for rice straw 

management

O3: Carbonization of 
straw (bio-char) as a 

pioneering approach for 
lowering footprints and 

increasing incomes

O5: Communication strategies 
for dissemination the results

Product group 1:
Methodologies
Protocols, Tools
(Spreadsheet models)
Policy recommendations

Product group 2:
Best practice management
Technologies

O4: Sustainability 
assessments

O2: Carbon 
footprints

(field level)

O1: 
Technologies, 

business models

O3: 
Carbonization 

and composting

O5: Communication 
and dissemination



Timelines

Project Outputs 2016 2017 2018 2019

O1: Technologies,
business models

Markets for straw 
products;
Needs;
available 
technologies; 
closing data gaps

Collect data for 
LCA;
Verification +
documentation 
of business 
models

Out-scaling of 
business 
models

Out-scaling 
by national 
programs

Government

Private
sector

Other 
projects
- BRIA
- FAO
-

O2: Carbon footprints Field level 
measurements

Field level 
measurements

O3: Carbonization,
composting

Design of reactor, 
protocols

Trials at IRRI, 
incl. GHGE

O4: Sustainability 
assessments

Develop LCA 
methods, 
protocols

Conduct LCA,
Develop 
methodology for 
SA

Sustainability
assessments

O5: Communication, 
dissemination

Web site and info 
on component
technologies

Communication 
strategy

Dissemination, 
advocacy



Output 1: Technologies and Business Models

1.1 Determine future market prospects for rice straw and rice straw products in the context of 
the structural transformation of rice value chains.

1.2 Baseline study on straw management options and technologies that are readily available or in 
the research pipeline.

1.3 Assess the technical feasibility and economic viability of most-promising on-field straw 
management options in the form of field trials supplemented by cost-benefit analysis. 

1.4 Verify/adapt technology options for operations identified as bottlenecks in off-field straw 
management in areas where suitable technical solutions adapted to rice agriculture in the 
tropics are not yet available, for example, for collection, densification, and pre-processing.

1.5 Conduct a feasibility study on energy use of straw derived from a comprehensive SWOT 
analysis of technical options in different rice environments and time horizons.

1.6 Facilitate information exchange with research groups working on other non-energy options 
for straw use.

1.7 Conduct value chain analysis for selected straw use options and develop business models for 
farmers’ value adding.
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 Various approaches in collection and utilization of rice straw
residues were being implemented.

 Each practice has its own advantages and drawbacks on
several factors including greenhouse gas emissions.

 An assessment of these management practices can be
instrumental by providing data for emission inventories, life
cycle analysis and carbon footprint analysis of rice.

RICE STRAW MANAGEMENT AFFECTING THE ENVIRONMENT



A. Rice Straw Burning and On-field Straw Management
(Plot UC, IRRI | 2015WS & 2106DS)

Romasanta, R.R., Sander, B.O., Gaihre, Y.K., Alberto, M.C.R., Gummert, M., Quilty, J., Nguyen, V.H., Castalone, A.G., 
Balingbing, C., Sandro, J., Correa, Jr., T., Wassmann, R., 2017. How does burning of rice straw affect CH4 and N2O 
emissions? A comparative experiment of different on-field straw management practices. Agriculture, Ecosystems 
and Environment. 239, 143-153.

 The total global warming potential (GWP) 
from straw burning (SB) was about 39% lower 
than with straw incorporation (SRt).

 Burning accounted for 13.1% of the annual 
GWP over the entire cropping cycle. 

 Net GWP Rankings  (2 seasons):

Straw Retained (SRT) > Straw Burning (SB) > 
Partial Straw Removal (PSRm) > Complete 
Straw Removal (CSRm)



B. Pile Straw Burning Using EC Technique
(Plot UY, IRRI | 2016 Dry Season Fallow Period)

 GHG emissions was measured using Eddy Covariance (EC) technique.

The objective of this experiment was to assess the effects of burning straw in the field
during fallow period on CH4 fluxes (or the net exchanges of CH4 across the land-
atmosphere interface).

Eddy Covariance System (EC) Field Layout (UY-IRRI) Straw Pile



Output 3: Carbonization of  straw (biochar) and composting

3.1 Investigate the thermal degradation of rice straw (loose cut, briquetted, 
untreated) to coal 

3.2 Construction of a semi-automatic TLUD reactor for larger quantities at 
IRRI.

3.3 Conduct experiments with different straw properties and reactor process 
conditions at IRRI ES. 

3.4 Conduct char activation trials via composting and determine straw 
fractions as a function of mean residence time. 

3.5 Conduct an experiment at IRRI ES to determine GHGE from biochar during 
crop growth and assess the agronomic benefit of composted biochar. 



Output 4: Methodologies for and results from sustainability assessment for 

promising rice straw management options 

4.1 Adapt methodologies and  tools for life cycle 
assessment (LCA) and economic and social 
assessments.

4.2  Build best practice recommendations based 
on results from economic, social and 
environmental  assessment. 



Output 5: Communication and outreach strategies for 

dissemination of  results. 

5.1 Enhance existing ICT platforms to increase dissemination

5.2 Develop training modules on  best-practice straw management options 
and on decision support tools for direct clients. 

5.3 Training delivery (training of national direct clients/training of trainers) 

5.4 Use field pilots in all countries as demonstration sites for  the 
dissemination of information about best management options.

CORIGAP, 5R1MD, SFLF, Don Bosco, MAFF, CCAF

BRIA

5.5  Provide policy recommendations based on results of sustainability 
assessments and best-practice recommendations. 



Objectives of  the Workshop and Training

• Review the 2016 activities: 
– achievements, constrains, lessons learned, and 

developments 

• Update action plans for 2017: 
– Priority to be based on the evaluation of 2016 activities 

and will include further adaptive research and business 
model development. 

• Conduct field visits and training
– on related rice straw management practices that were 

prioritized during the first year’s project activities such as 
straw collection, storage, trading, processing, and 
mushroom production. 



Thank You
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