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Mission:  
 

Reduce poverty and 
hunger,  

 

Improve the health of rice 
farmers and consumers,  

 

Ensure environmental 
sustainability  

 

Through  research, 
partnerships 

 
 

Home of the Green Revolution 
Established 1960 

 

A case study in applying research 
 to development 

 



What is rice? 

More than just food 

• Though it is the primary 
staple for billions (~ 50% 
of world & ~ 75% of 
poor) 

 

Perhaps the oldest 
domesticated crop 

• Tremendously diverse 

Flourishes in an exceedingly 
wet monsoon environment 

• Impossible for other 
staples 



The “Rice Theory” 

”…you do not need to farm rice 

yourself to inherit the culture.” 

“… proposes that a history of farming rice 

makes cultures more interdependent, 
whereas farming wheat makes cultures more 

independent, and these agricultural 

legacies continue to affect people in the 

modern world” 
Dr. Thomas Talhelm, University of Virginia    

”…you do not need to farm 

rice yourself to inherit the 

culture.” 



Rice is typically grown by small family  

farm enterprises (<2 ha)…saved seed 

Animal draft power 

Reliance on 

human labor… 

For how long? 



Milled rice consumption (USDA & FAO) 

Annual consumption per capita (kg) 

<25       25-50   50-100  100-150  >150 

Poverty (World Bank) 

Each dot represents 250,000 people 

living on $1.25 a day or less 

1.3 billion people in 2012 (est.) 

If we want to do something about poverty, it is 

clear that we must invest in rice 

Milled rice consumption from latest year of USDA & FAOSTAT.  Poverty headcount from latest year in the World Bank Indicators Database.  Poverty distribution based on population density.  Boundaries, colours, denominations 

and other information shown on this map do not imply any judgment on the part of IRRI concerning the legal status of any territory or the endorsement or acceptance of such boundaries. 



Global per capita rice consumption  

has remained stable for last ~ 25 yrs 
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Million tons milled rice

2010 global rice production

Additional rice needed: 

114 million tons by 2035

Global rice production increases 

needed to meet demand by 2035 



To Make Matters Worse: Climate Change 

Effects on Rice Production Hit Asia Hard 



Where Will the World’s Rice 

Come From? 

Ideally from increasing productivity on 
existing rice lands, mostly in Asia, (in 
20+ years increasingly from Africa) 

BUT, in Asia: 

Land is moving out of rice 

Labor is moving out of rice 

Water is moving out of rice 

Major changes in production practices 
and increases in efficiency Just to stay 
where we are 

If Asia does not produce sufficient rice, 
the world will be food insecure 



To Meet Tomorrow's Food Needs and 

Address Challenges of Nutrition and 

Poverty Under a Changing Climate  

A Second Science – Based 

Green Revolution is Needed 



Science – based? 

• Tap the revolutions in genetics, molecular 

biology and plant physiology 

• Link soils biology and chemistry to better 

understand and manipulate sustainable 

nutrient supply 

• Exploit the explosion of computation capacity 

and remote sensing to model systems and link 

process at scales from the cellular through 

ecosystems and regions 

• Proactively link the political and social 

dimensions of agriculture to technology 

development 

 

 



IRRI holds in trust the world’s largest collection  
of rice varieties…> 110,000 accessions 

Cannot Overestimate Central Role of   

Genetic Resources for Coming Generations 

Less than 5% has been used in breeding programs, but… 

Completed full DNA sequencing of 3000 lines in 2014  



Making rice climate-ready 

drought 

submergence 

salinity 

heat 



Breeding for submergence tolerance 

• Large areas of rainfed 
lowland rice have short-
term submergence (eastern 
India to SE Asia); > 10 m ha 

• Even favorable areas have 
short-term flooding 
problems in some years 

• Flood tolerance identified in 
a traditional Indian variety 
FR 13A in 1978 

• Poor field performance 
and grain quality 

 



New Sub1 lines after 17 days 

submergence in the field at IRRI 

Samba-Sub1 

Samba 

Samba-Sub1 

IR64-Sub1 

IR49830 (Sub1) 

IR64 

IR42 

IR64 

IR64-Sub1 

Samba-Sub1 

IR49830 (Sub1) 

Samba 

IR64 

IR64-Sub1 

IR49830 (Sub1) 

IR42 

IR64-Sub1 

IR64 

IR49830 (Sub1) 

IR49830 (Sub1) 

IR42 

Samba 

IR42 

Samba 



July 31 
Sub1 varieties: help 

poor farmers cope 

with frequent flooding 

Oct. 31 

Major support from Japan 
USAID, B&MGF enables 

us to reach > 4 M farmers  
In 2013…millions more over 

the next few years 
  

Released in Bangladesh, 
 India and Philippines 2009… 

Nepal in February 2011 

Mr. Asha Ram Pal 
Village Palia Goa,  
District Faizabad,  
Uttar Pradesh 



Jharkhand, Eastern India, September 2013 

This study “… indicates that 

scheduled castes are likely 

to be a major beneficiary 

from the spread of Swarna- 

Sub1 in India.”  



Drought tolerant varieties 

 Drought tolerant varieties 

across S Asia 2009-14 

Yield advantage of 0.8-1.2 

t/ha under moderate to 

severe drought, but with no 

penalty under non-stress 

conditions 
Sahbhagi dhan in India 

Tarharra 1 in Nepal Sahod Ulan 1 in Philippines 



2 in 1: Drought + submergence tolerance 

• Three drought yield QTLs 

pyramided in Swarna sub1 

• BC4F2 population with three QTLs 

under genotyping at IRRI 

• Anjali, Savitri, TDK 1, Saro 5, 

Supa, NSICRc 222, MR219, 

MRQ74 improvement underway 

 

 

Swarna Swarna + DTY 

- QTL + QTL - QTL 



What do we do about managing 

our rice crop more efficiently? 

Examples of nutrient and water 

management 



40% of fresh water used in Asia goes  

to rice production  

Rice and Water 

Puddling soil and 

transplanting seedlings 

controls weeds, improves 

nutrient supply & holds 

water later in season 

As labor and water use 

change, what does this 

mean for rice production? 



Expected increasing water scarcity 

IRRI Data base (GIS laboratory) 

Asia WS irrigated rice 

2025: 15-20 million ha 

irrigated rice will suffer 

some water scarcity  

Comprehensive Assessment 

Water Management in Agriculture 

2007 



Water saving options for rice 

Conventional Safe AWD Dry seeded Aerobic rice 

Land prep Puddled Puddled Not puddled Not puddled 

Establishment Transplant; wet 

seed 

Transplant; wet 

seed 

Dry seed Dry seed 

Water Flooded; 

saturated 

Saturated; mild 

drying 

Early: drained; 

then saturated 

Drained 

Soil aeration Anaerobic Anaerobic; mild 

drying 

Aerobic; then 

anaerobic 

Aerobic 

Conventional Safe AWD Aerobic rice Dry seeded 



15 years of research provides the science for 

‘precise’ field-specific nutrient management 

Partnerships of > 15 years (1996-present) 

TNAU 

GBPUAT 

PDCSR 
PAU 

BRRI 

MAS 
SFRI 

HUAF 

CLRRI 

ASISOV 

ICRR 

ICFORD 

PhilRice 

WVSU 

NAU 

YU 
HZAU 

HAU 

GAAS 

ZU 

CCAP 

CAU 

AFC 

VAAS 

ICATAD  

ICALRD  

Science is well 

documented 

Tools are available 

for farmers 

Farmers need quick and easy access to 

customized, science-based recommendations 



Web GSM mobile 

phone 

Smartphone 

Interactive Voice 

Response 

implementation box 

Farmer calls 2378 

using Globe SIM 

Smartphone 

output 

Web 

output 

SMS 

output 

Converted to HTML 5 



Product development 

and testing 

Research 

Validation 

Testing with 

farmers 

Consolidation 

of knowledge 

Suite of compelling 

services and financial 

products  
Microfinance 

Service 

providers 

Insurance 

Marketing 

Input providers 

Connect farmers with relevant agricultural 

science and services: 

Interactive Apps --- 

providing management  

guidelines 

Nutrient Manager 

Rice Manager 

Rice Doctor 

Variety and Seed 

Selector 

1. Invest wisely at start of season 

- Nutrient Manager and Rice 

Crop Manager 
 

2. Protect investment during 

season 

- Rice Crop Doctor 



Farmer uptake of Rice Crop Manager: 
Rapid early growth 



For sound medium and long term  

planning, what do we need to know? 

Location specific, timely and accurate information on rice 

production, supplies, and trends 

 

In particular: 

• What is the harvested area? 

• When will it be harvested? 

• What is the yield? 

A combination of remote sensing and crop yield modeling can 

provide this information under certain conditions 



Mapping rice from space 
Regular monitoring of rice growing areas using satellite imagery, 

modeling and regional ground-truthing to accurately estimate 

rice area, rice production and damage from calamities.  



Yield and production estimates at the end of season, plans to generate yield forecasts 

at 30 and 60 days before harvest.   

Mekong Delta, Vietnam 



  PRISM 

Philippine Rice Information System 



We are faced with… 

Surge of new technologies and potential 

technologies to benefit changing rice 

community 

The way rice will be grown and marketed to meet 

demand in a changing climate… 

Surge in the demand for these technologies 

How best to reach diverse rice farmers 

Transformational interest of private sector in the 

rice sector 

 

 



 "Precious things are not pearls and jade  

but the five grains…,  

of which rice is the finest” 
 

        - Ancient Chinese saying 



THANK YOU 



Help us fill the world’s rice bowls  

Come join us! 

http://irri.org/JoinUs 


