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Services Derived from Rice Production 
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Presentation Outline 

• Introduction 
• The Regional Rice Initiative 
• Case Studies: Save and Grow FFS to Promote 

Sustainable Management of the Multiple Goods 
and Services Derived from Rice Production 
Landscapes in Asia 

• Key lessons learned 
 



Global Population (2050): 9.2 billion 
people and twice as much food needed 

 



Distribution of hunger in the world: numbers and 
shares of undernourished people by regions, 

2014-16 

Source: FAO 

786 786 



Urbanization: 70% by 2050 

Source: FAO 



300

350

400

450

500

550

600

1991
1993

1995
1997

1999
2001

2003
2005

2007
2009

2011
2013

2015
2017

2019
2021

2023
2025

2027
2029

2031
2033

2035

Asia Africa Americas Rest of world

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 

Source: IRRI 



Water is Essential 
cannot produce food without water but we can produce food with less 

water  

 

Source: FAO 



The number of natural disasters occurring 
worldwide has increased 
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Green Revolution Slows: Global Paddy Yield 
(1961-2010) 



Asia: produces and consumes 
90% of the world’s rice 



Crop intensification and problems associated 
with pesticide use in agriculture 

Harms vital ecosystem services  



Food and Nutrition Security: Rice field wetland ecosystems 
represent an important habitat for a multitude of aquatic 

invertebrate and vertebrate species 
• Current pesticide regimes 

influence the aquatic faunal 
communities in the rice fields 

• None of the essential 
ecosystem services can be 
fully substituted by 
technological means 

• The decline in rice field 
biodiversity is a concern, 
particularly on a longer-term 
outlook 

Source: Cochard, et. al. 



Crop intensification and problems associated 
with pesticide use in agriculture 

• Raises food safety concerns and 
jeopardizes export potential 

• Causes frequent poisoning and 
chronic health problems 

• Exposes women and children to 
risks 

Source: FAO 

 

  



 Pesticide practices that impact health 
and the environment 



Challenge:  
Sustainable Rice Intensification, optimizing 

ecosystem services 

A POLICYMAKER’S GUIDE 

TO THE SUSTAINABLE 
INTENSIFICATION 

OF SMALLHOLDER CROP 
PRODUCTION 

www.fao.org/ag/save-and-
grow/ 
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The Way to Go: Save and Grow 
In Asian crop production: 
Land is moving out  
Labor is moving out 
Water is moving out  

Major changes in crop 
production/protection 
practices and increases in 
efficiency needed! 

 In order for crop production 
to grow, farmers will need 

to learn how to save! 



Other global phenomenon that affect 
rice production 

“Feminization” of 
agriculture 

“Greying” of 
agriculture 

Vanishing rice culture and 
heritages 



A Regional Rice Strategy 
FAO de-centralization 

• Upon request by member 
countries, FAO formulated 
RRS,  endorsed at March 
2014 APRC in Mongolia 

• Support for (re)formulation 
and implementation of 

national rice strategies or 
policies 



Vision for the Rice Economy 

A Regional Rice Strategy 

“Food-secure, better nourished and prosperous 
rice farmers and consumers in the Asia/Pacific 
region who benefit equitably from a vibrant, 

innovative and transformed rice sector that is 
more productive, efficient and environmentally 

sustainable by 2030” 



Designed to: 

Regional Rice Initiative 

Contribute to FAO 
Strategic Objective 2 

(SO2) “Increase and improve  

provision of goods and 
services from agriculture, 

forestry and fisheries  

in a sustainable manner” 



• Pilot project within SO2  
• In line with Save and Grow concepts 
• In response to recommendations from the 31st Session 

of the FAO Regional Conference for Asia and the Pacific 
(APRC) 

• Contributes elements for the Regional Rice Strategy 
• Relevant at global, regional and country level 
• Works from policy to field level in: 
  Laos, Indonesia, Philippines 

 



RRI Pilot Countries 

Lao PDR 

Philippines 

Indonesia 



Supports: 

Regional Rice Initiative 

Rice farmers and producers in 
applying sustainable rice 

production practices to rice 
ecosystems and landscapes in 

order to increase rice 
production and improve 

resource use efficiency, and 
ultimately improve food and 

nutrition security 



• Understanding ecosystem 
services and “eco-engineering” 
vital for local adaptation and 

responsible management 
• Investments in research and 

ecosystem-literacy training for 
smallholder rice farmers 

• Supportive policies, reducing 
subsidies on chemical farm 
inputs (inc. international 

conventions - CBD, Ramsar) 

Regional Rice Initiative 



Agro-biodiversity 
• Fields and orchards 
• Field borders and dikes 
• Canals and ditches 
• Ponds 
• Wetlands 
• Homestead areas 
• Forest remnants and old 

trees 
• Roadsides  

 



versus 

$ 

West Asia 

Ecosystems and landscapes in Asia are 
fundamental to livelihoods, 

      food security and cultural heritage 

Livelihoods 

Heritage 

Food security 



Rice Production 
Landscapes. . .                        
More Than Rice 



The Multiple Goods and Services Derived from  
Rice Production Landscapes in Asia 

1. Beneficial to Crops 

2. Food 

3. Income 

4. Environmental Quality 

5. Medicine 

6. Materials 

7. Social/cultural uses 

Ecological 

Services 

Direct 

Benefits 

Natural 

Capital 



Rice Production 
Landscapes. . .                        
More Than Rice 



• COP-XI adopted Resolution XI-
15 on rice paddy and pest 
control calling on governments 
to strengthen pesticide 
regulation for conservation of 
biodiversity and sustainable use 
of wetland ecosystem services. 

Source: http://www.ramsar.org/cda/en/ramsar-
documents-cops-cop11-cop11-drs/main/ramsar/1-
31-58-500%5E25607_4000_0__  

 

International Wetlands Convention 
(Ramsar, 1971) 

http://www.ramsar.org/cda/en/ramsar-documents-cops-cop11-cop11-drs/main/ramsar/1-31-58-500%5E25607_4000_0__
http://www.ramsar.org/cda/en/ramsar-documents-cops-cop11-cop11-drs/main/ramsar/1-31-58-500%5E25607_4000_0__
http://www.ramsar.org/cda/en/ramsar-documents-cops-cop11-cop11-drs/main/ramsar/1-31-58-500%5E25607_4000_0__


Regional Rice Initiative 

Rice-fish 
Rice-duck 

Trees outside 
forest 

 

Rice-vegetables 

Climate change 
adaptation 

 
Cultures/ 
heritages 

 

Policy and 
strategy 

formulation and 
implementation 

 
• National rice 

strategy/policy 
• Farm input 

policy/reduce 
subsidies 

• Code of Conduct 
Pesticide 

Management, 
Convention on 

Biological 
Diversity, Ramsar 

Wetlands 
Convention 

Evidence 
 

Knowledge 
 

• - Inputs 
• + Yield 

• + Income 
• + Rice 
ecosystem 
goods and 
services 

Producing 
more and 
better with 

less inputs in 
a sustainable 

way 



Capacity building on 
Sustainable 

Intensification of Rice 
Production through 

Farmers Field Schools 



What is a Farmer Field School ?  
• “School without walls”, farmers 

learn about crop ecology and pest 
management in the field; 

• Season-long, from seed to 
harvest, 25-30 farmers; 

• Aim to help farmers adopt IPM, 
grow healthy crops and produce 
more & safer food with less inputs 
of agro-chemicals 

• Brings farmers together for 
collective and collaborative inquiry 
to initiate community action in 
solving agriculture-related and 
broader community concerns 

 



Innovation in Farmer Field Schools 
These skills can be extended to: 
• Sustainable crop intensification 
 Agro-biodiversity: genetic  
     resource management 
 Managing water, soils and fertility,   
    crop nutrition, SRI 
 Conservation agriculture 
• Fisheries and animal husbandry 
• Health, nutrition, child care 
• Climate Smart Agriculture 
• Post harvest 
• Farmer Life Schools 
• Farmer Water Schools 

 



Farmer Field Schools 
FFS are particularly suited 
for learning complex 
management skills, like 
natural resource 
management, diversifying 
production and accessing 
markets to increase rural 
incomes (Swanson and Rajalahti, 2010).  

 



RRI Philippines: pilot Save and Grow FFS  

Increase rice productivity by at least 10% 
Increase cost efficiencies by reducing production 

costs by at least 15% 
Increase farm incomes by at least 15% 



Pilot Farmer Field Schools 
in Save and Grow 

  
in partnership with local 
governments in ten (10) 
provinces in three (3) 

regions in Mindanao and  
 

fully funded by the Agri 
Pinoy Rice Program 

 
 



REGION 
FFS in S&G MALE FEMALE TOTAL 

REGION X: NORTHERN MINDANAO 8 110 146 256 

REGION XII: CENTRAL MINDANAO 4 62 68 130 

REGION XIII: CARAGA 8 117 140 257 

TOTAL 20 289 354 643 

Philippines: Save & Grow FFS 



Phil: Save and Grow FFS 
 Save and Grow Farmers’ Practice 

Thorough land preparation (plowing, 1st & 2nd harrowing 
and final  leveling)  

Farmers’ local practice - not well 
leveled  

Best inbred seeds in the location either purified or 
certified/hybrid) Good seeds or certified seeds 
Planting distance of 20 x 20 cm, 25 x 25cm and 30 x 30 
cm Planting distance of 20 x 20 cm 

Transplanting 1-2 seedlings/hill Transplanting 4-7 seedlings/hill 
Soil analysis and Site Specific Nutrient Management 
(SSNM) 

No soil analysis; no basal fertilizer 
application 

Use of IRRI phone application Nutrient Manager  Not applied 

Application of organic fertilizer (vermin cast) No organic fertilizer 

Alternate wet and dry water management (1-2 cm) Constantly flooded  (3-5 cm) 
Timely use of rotary weeder Hand weeding 

Integrated pest management with biological control Integrated pest management 

Planting of vegetables (e.g., eggplant) and climbing 
herbaceous legume crop (pole sitaw ) on the bunds* Not applied 
Introduction of ducks* Not applied 

 
 



Yield comparison from S&G FFS 
SOURCE: Data from 18 FFSs in S&G in Region X, XII and XIII 



SOURCE: Data from 18 FFSs in S&G in Region X, XII and XIII 

Comparison of Cost of Production,   
Net Income & Additional Income 



Phil: Involvement of schools 
Students from agricultural 
schools and colleges carried 
out assessment of aquatic 
biodiversity 
 
to raise awareness among 
children (mostly of farmers) 
and other stakeholders in the 
community (e.g., teachers 
and local leaders) on the 
importance of aquatic 
biodiversity  

 



          China: Application of Save and Grow 
Concepts in Sustainable Rice Production  

• China National Rice 
Institute 

• Rice-duck farming in 
Zhejiang province on 
49,733 hectares  

• Biological control for 
weeds, insect pests and 
diseases 



Treatments Rice 
varieties 

12  days after release 42 days after release 

Rice plant 
hoppers 

 (ind. 100 hill) 

Rice 
 leafhopper 
(ind. 100 hill) 

Rice plant 
hoppers 
 (ind. 100 hill) 

Rice 
 leafhopper 
(ind. 100 hill) 

Rice-duck  

Jiayou 99 161.1   33.3   58.3   8.3   

Yongyou7 151.1   22.2   50.3   16.7   

Average 156.1   27.8   54.3   12.5   
No duck  Jiayou 99 327.8   108.3   258.3   50.0   

Yongyou7 511.1   97.2   266.7   83.3   

Average 419.5   102.8   262.5  66.7   

Conventional  Jiayou 99 21.1   0.0   33.3   16.7   

Yongyou7 20.0   0.0   18.3   0.0   

Average 20.6   0.0   25.8   8.4   

China: Control of plant and leaf 
hoppers by ducks 



China: Control of weeds by ducks 
Treatments Rice varieties 15 d after release 45 d after release 

Rice-duck  

Jiayou 99 Weed density 
（ind /m2） 

Control 

 effect 

（%） 

Weed density 
（ind./m2） 

Control effect 
（%） 

Yongyou7 26.7   65.45 1.7   98.18 

Average 24.0   70.00 2.3   97.95 

No duck Jiayou 99 25.4   67.73 2.0   98.07 

Yongyou7 77.3   / 93.3   / 

Average 80.0   / 112.0   / 

Conventional  Jiayou 99 78.7   / 102.7   / 

Yongyou7 18.7   75.81 28.0   70.00 

Average 20.0   75.00 38.0   66.07 

Average 19.4   75.41 33.0   68.04 



China: Other benefits from ducks 
• Net income increase of 

$600/ha 
• Farmers have organized 

themselves to market 
“branded” “Xianheng” 
cooked ducks, duck jam 
and “Laobaixing” safe 
rice-duck cakes  

• Sustainable rice 
production and 
landscapes 



GO-CSO Collaborative Activities  
Center of Initiatives on 
Community Empowerment 
and Rural Development 
(ICERD) 
• Training on 

agrobiodiversity and 
pesticide impact 
assessment  

• Training on aquatic 
biodiversity (including 
rice-fish)  

National IPM Programme 
• Formulation of 

Community Action Plans 
• Training in FFS – 

IPM/Pesticide Risk 
Reduction including use of 
biological control 

Vietnam: Save and Grow FFS 



49 

Vietnam: Save and Grow FFS 

• Informed management decision making based on agro-ecosystem 
analysis 

• Use of ecosystem services such as natural pest control to avoid 
unnecessary use of chemical pesticides  

• Use of biological control agents contributed to effective and 
sustainable pest management 



50 

 
 
 

Vietnam: Save and Grow FFS 

Average gross income from integrated rice-fish-
aquatic production was US$7,751 compared to 

US$1,892 obtained from producing only rice (about 
211%-551%)  

 



Parameters Total        Bac 
Giang 

Total        
Quang Binh 

Average 

A. Rice yields (kg/ha) 6,120 5,417 5,768.5 

B. Gross income from rice production only (US$/ha) 2,215 1,569 1,892 

C. Yields of fish and other aquatic organisms (kg/ha) 7,913 1,860 4,886 

D. Gross income from fish and other aquatic 
organisms (US$/ha) 

9,981 1,738 5,860 

E. Gross income from rice, fish and other aquatic 
organisms   [B + D] (US$/ha) 

12,196 3,307 7,751 

F. Input costs (US$/ha) 4,547 1,402 2,975 

G. Profits  [E - F]      (US$ /ha) 7,649 1,905 4,776 

H. Difference in gross income between rice 
production only and integrated rice-fish-aquatic 
biodiversity production (% increased) 

551% 211% 381% 

Vietnam: Yields and benefits from rice only and integrated 
rice-aquatic biodiversity production systems 



Regional Rice Initiative: 
Philippines 

• In support of the overarching 
goals of the agriculture sector 
under the Philippine 
Development Plan (PDP) 2011-
2016, which are food security 
and raising incomes 

• In line with the Department of 
Agriculture’s Food Staples 
Sufficiency Programme 

• Local Governments are paying 
for the expansion of RRI: Save 
and Grow FFS (inc. TOF) 



Regional Rice Initiative: Indonesia 

The Government has embarked on a target of 1million hectares of 
rice-fish production, partly attributed to the results demonstrated by 

the pilot RRI 



Key lessons learned 

• Sustainable rice production intensification 
requires smallholder farmers to understand and 
responsibly manage rice ecosystems and 
landscapes.  

• Smallholder farmers trained in season-long Farmer 
Field Schools master the concepts and skills 
required for sustainable management of natural 
resources and apply these in crop management.  

 



Key lessons learned 

• Improved management practices and enhanced 
agro-biodiversity (e.g., existing and introduced 
aquatic biodiversity like fish and waterfowl like 
ducks; and utilization of multiple cropping as well 
as other “trees outside forests” - i.e., including 
shrubs) brings significant increase in yields, 
benefits and net income that could provide 
incentives for the younger generation to take on a 
renewed interest in rice production. 

 



Key lessons learned 

• Sustainable production - with due consideration to 
the multiple goods and services provided by rice 
production systems and landscapes - is knowledge 
intensive. Supportive Government policies and 
investments in farmer education can be generated 
by evidence from pilot RRI activities, as evidence 
from both Philippines and Vietnam suggests. 

 



149th Session of the FAO Council, June 2014 

FAO Director-General’s view on 
Rice-Fish production 

“We are supporting the 
shift towards more 

sustainable and 
integrated agricultural 

systems, for instance, by 
combining fish and rice 

production – what I 
sometimes call the 
“sushi approach”. 



For more information about the  FAO Asia Regional IPM/PRR Programme 

Email: vegetable-IPM@fao.org 
Website: http://www.vegetableipmasia.org 



For more information about the  FAO’s Regional Rice Initiative 
Website: 

http://http://www.fao.org/asiapacific/perspectives/regi
onal-rice/en/ 
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