
JIRCAS’s Climate Change Initiatives 
for Monsoon Asia

Yasukazu HOSEN
Project Leader, Climate Change Project

JIRCAS



JIRCAS
‐ Japan International Research Center

for Agricultural Sciences



Functions

Domestic
Developing 
Regions

International
Research
Institutes

Developed 
Countries

Overseas

Research
Institutes

Universities NPO

National Center FunctionFocal Point Function

The sole national institute that undertakes comprehensive 
research on agriculture, forestry and fisheries technology
in developing areas of tropical and subtropical regions.



Worldwide Collaborative Research

4

Research activities with 71 research institutes (26 countries)
MOU with foreign research institutes / organizations : 108      

475 of overseas travels by 132 JIRCAS staffs

Liaison 
office in 
Ghana

Liaison 
office in 
Thailand

JIRCAS 
HQ

JIRCAS 
TARF

FY 2014



Research Programs and Projects

Environment 
and Natural 

Resource 
Management

Stable Food 
Production

Rural 
Livelihood

Information
Analysis

４
Research
Programs

・Development of agricultural technologies in developing 
countries to respond to climate change (Climate Change Project)

・ Development of resilient agro‐pastoral systems against the risks  of  extreme weather events in 
arid grasslands in  Northeast Asia 

・ Development of technologies for sustainable agricultural production in the African savanna 
・ Development of environment‐friendly agricultural production technologies in islands 
・ Utilization of Biological Nitrification Inhibition (BNI) function for the development of breeding 
materials and application to cropping  systems 

・Development of rice production technologies in Africa 
・ Development of genetic engineering technologies of crops with environmental stress tolerance 
・ Development of breeding technologies toward improved production and stable supply of upland 
crops 

・ Evaluation and utilization of diverse genetic materials in tropical field crops 
・ Rice innovation for environmentally sustainable production systems 
・ Development of integrated pest management techniques for stabilization of agricultural and 
livestock production in developing areas 

・ Establishment of a sustainable and independent farm household  economy in the rural areas of 
Indochina 

・ Design and evaluation of a recycling‐based agricultural production system in upland farming areas 
of Northern China 

・ Advanced application of local food resources in Asia 
・ Development of biofuel and biomaterial production technologies  using biomass resources in 
Southeast Asia 

・ Development of forest management and conservation techniques through sustainable use in 
Southeast Asia 

・ Development of aquaculture technologies for sustainable  and equitable production of aquatic 
products in tropical  coastal areas  

・Collection and analysis of international food supply and demand, as well as production systems
・ Dissemination of research trends and local information



Climate Change Project

Adaptation
• Drought tolerance/avoidance in rain‐
fed rice production systems through
‐ Breeding

‐ A decision support system based 
on seasonal weather forecast

• Effective use of reservoir networks

• Salinization measures

Mitigation
• GHGs from 

‐ Beef cattle
‐ Rice paddies

• C sequestration through
‐ Afforestation/reforestation/ 
agroforestry

‐ Soil C enrichment

• Efficient use of unused resources
‐ Fuel production with biogas 
digesters (livestock waste)


CDM

Impact Evaluation
• Effect of meteorological disasters on 
rice production

• A world food model for the yields of 
rice, wheat, maize and soybeans
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Impacts of Climate Change on Agriculture
‐ Analysis using Econometric Models 

including Climate Variables

World



Structure of the World Food Model
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RCP6.0: One of the 4 IPCC Emission Senarios
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Difference in Yield of Rice
between Baseline & RCP6.0

• Rice, RCP6.0 2020s • Rice, RCP6.0 2040s

Decreasing 
more than 5%

Decreasing 
less than 5%

Increasing Out of crop



Difference in Yield of Wheat
between Baseline & RCP6.0

• Wheat, RCP6.0 2020s • Wheat, RCP6.0 2040s

Decreasing 
more than 5%

Decreasing 
less than 5%

Increasing Out of crop



Difference in Yield of Maize
between Baseline & RCP6.0

• Maize, RCP6.0 2020s • Maize, RCP6.0 2040s

Decreasing 
more than 5%

Decreasing 
less than 5%

Increasing Out of crop



Difference in Yield of Soybeans
between Baseline & RCP6.0

• Soybeans, RCP6.0 2020s • Soybeans, RCP6.0 2040s

Decreasing 
more than 5%

Decreasing 
less than 5%

Increasing Out of crop



Philippines
Japan

AdaptationMeasures for Climate Change
‐ through Rice Breeding

“Early Morning Flowering (EMF)”

Indonesia
Myanmar
India



Heat Stress‐induced Spikelet Sterility
at Flowering
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A. Maruyama (2013) http://www.naro.affrc.go.jp/project/results/laboratory/karc/2012/210a2_02_02.html



Early Morning Flowering (EMF)
to avoid high temperature at flowering 
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IR64 + qEMF3 2‐h Earlier Flowering

A Graphical Genotype of IR64-EMF
IR64 +qEMF3

10:30AM 8:30AM

At an IRRI field (Philippines)

90-120 min earlier FOT in NILs than IR64 (recurrent parent)

qEMF3 (QTL for Early-
Morning Flowering from O. 
officinalis) 

IR64-NILs are now ready for field testing in the potentially heat-
vulnerable regions in the tropics

Hirabayashi et al. (2015) J. Exp. Bot.



Tests under Different Temp. Regimes

Hirabayashi et al.(2015) J. Exp. Bot.

T10 T50 T90

Fertility in Exp. C 
at maturity

qEMF3 shifted the flowering time of IR64 earlier and 
the temperature at flowering was kept below 35oC.

Humidity: 60% constantly
Light; PPFD 1000 μmol m‐2 s‐1. 
Light on at 0600h and off at 1900h

*A pot experiment in an environment-controlled chamber

IR64 flowered over 
35oC in Exp. C



Comparison with other Popular Varieties

T50T10
T90

• Greenhouse condition 
(IRRI)

• Dry season 2012 and 
2013

• Varieties are selected 
based on the breeder’s 
nomination in India, Africa 
Rice and CIAT.

• No popular variety has 
EMF trait

Broad application of qEMF3 to breeding program
Hirabayashi et al (2015) J. Exp. Bot.
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Indonesia
Laos

AdaptationMeasures for Climate Change
‐ A Decision Support System 
for Rainfed Rice Farmers

based on Seasonal Weather Forecast

Japan
Philippines



Seasonal Weather Forecast
by tuned SINTEX‐F

SINTEX‐F
One of the leading 
models of the world to 
consistently predict 
El Nino, etc.

Long‐term observed weather data 
of a target place

Tuning

Seasonal
weather 
forecast

Phailom village, Champon district, 
Savannakhet province , Laos
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“WeRise”

Grain Yield Advisory

: Decision Support System
for Rainfed Rice Farmers

http://54.254.232.47/

Characteristics of the upcoming rainy season
‐ start/end of the season
‐ distribution of rainfall
‐ expected flood/drought occurrences

Weather Advisory  

Predicts a 
cropping 
calendar

Advises fertilizer 
application 
timings

Sowing dates


Grain yield predictions





MitigationMeasures for Climate Change
‐ Methane Emission from Beef Cattle

Thailand
Vietnam



Khon Kaen University Can Tho University

CH4 emission monitoring with a head cage method

Methods and Hypothesis

Effective use of 
easily available
local biomass

Fermented 
TMR

Rapid body 
weight gain

Low CH4 emissions
per body weight gain

Well‐balanced with
higher storage quality

Rice straw
Rice bran
Cassava pulp
Brewer’s grain



Animals: 8 Thai native male cattle
Treatment: 
‐ Control: Pangola grass (ad libitum) 
‐ FTMR: Fermented TMR (ad libitum)
Measurement: Intake, 

body weight, and 
CH4 emission

Experimental period: 5 months

Pangola Grass vs. FTMRThailand

FTMR
Rice straw
Rice bran
Cassava pulp
Brewer’s grain

Easily available 
local biomass
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MitigationMeasures for Climate Change
‐ A Biogas Digester CDM Program

Vietnam



Can Tho City

Vietnam
Hanoi

Mekong Delta

Can Tho City

Ho Chi Minh

Location of Project Area

3 districts



Effluent

Fermentation tube

Safety
valve

Livestock
Manure

Gas

Reserve tube

Manure & water

For cooking

Biogas Digester (BD) System

Polyethylene 
tube



• Title: Farm Household Biogas Project Contributing to 
Rural Development in Can Tho City

• Duration: 7 years. Monitoring period started on 1 June 2013
• Location: 3 districts in Can Tho City, Viet Nam
• Activity: Introducing around 1,000 units of biogas digester 

(BD) system to displace the use of firewood and LP 
gas with biogas. The estimated total GHG emission 
reduction is around 1,200 tCO2/year

• Remarks: Registered on 15 August 2012 with the UNFCCC 
CDM‐EB. First biogas CDM project to directly 
benefit low‐income households as well as the 
environment in Vietnam.

Outline of the Biogas CDM Project

CDM: Clean Development Mechanism
UNFCCC CDM‐EB: CDM Executive Board of United Nations 

Framework Convention on Climate Change 



Issuance of  credit

・Approval of Gov. of Japan: 12 Sep. 2011

Until issuance of carbon credit

Validation: on 18 ‐ 20 Jan. 2011

Registration of the project  in UNFCCC 
CDM Executive Board (CDM‐EB) on 15 
Aug. 2012

Verification by Designated Operational Entity: on 
30 Sep. ‐ 2 Oct. 2014

Monitoring of GHG emission reduction (1stmonitoring: 1 Jun. 
2013 ‐ 31 May 2014)

・Approval of Gov. of Vietnam: 15 Feb. 2012

Until registration of CDM project

Approval for issuance of credit 
by CDM‐EB

2008 ‐
Formulation of project by JIRCAS
Application of CDM methodology

Installation of BDImplementation of the project

Monitoring activities

Verification

Preparation of Project Design 
Document (PDD)

Validation of CDM project

Registration in UNFCCC CDM‐EB

19 Jun. 2015

Procedure for obtaining C‐credit
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Climate Change Project

Adaptation
• Drought tolerance/avoidance in rain‐
fed rice production systems through
‐ Breeding

‐ A decision support system based 
on seasonal weather forecast

• Effective use of reservoir networks

• Salinization measures

Mitigation
• GHGs from 

‐ Beef cattle
‐ Rice paddies

• C sequestration through
‐ Afforestation/reforestation/ 
agroforestry

‐ Soil C enrichment

• Efficient use of unused resources
‐ Fuel production with biogas 
digesters (livestock waste)


CDM

Impact Evaluation
• Effect of meteorological disasters on 
rice production

• A world food model for the yields of 
rice, wheat, maize and soybeans Thailand Vietnam

Vietnam
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Ethiopia Burkina Faso

Vietnam

World
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