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EXECUTIVE SUMMARY

The FAO Conference, at its Fourth Session in 184&blished the International
Rice Commission (IRC), with the objective of proingt national and international
action in matters relating to the production, conagon, distribution and consumption
of rice. The Commission’s Constitution went intode in 1949. Its member countries
have grown from 15 in 1949 to 61 at present. Evety years, the IRC organizes a
session to review the emerging issues and recdémt\anents in scientific, technical
and socio-economic matters relating to sustainaigke production. Furthermore, it
assists member countries in orienting strategiestheir national rice development
programmes while encouraging extensive interacaomong national, regional and
international institutions. The 20Session of the IRC was convened in Bangkok,
Thailand, in 2002.

The 2f' Session of the IRC was convened at Gran ChiclagtelHChiclayo,
Peru, from 3 to 5 May 2006 by the Ministry of Agriture of Peru and FAO with the
main theme of “Rice is Life — Bringing the Implentation of IYR to Farmers’ Fields”.
It was attended by 90 delegates and participaots fMember Countries and partner
institutions. It has 5 Sub-Sessions, a Poster &gsand a Field Visit.

Main Observations

The Commission noted the following:

1. In December 2002, the United Nations Generaleidsy at its 57 Session,
noting that rice is the staple food of more thalh dithe world’s population and
reaffirming the need to focus world attention oe tiole that rice can play in
providing food security and eradicating povertycldeed 2004 the International
Year of Rice.

2. The Second Committee of the™6@ession of the United Nations General
Assembly in November 2005 recognized the succedghancontribution of the
implementation of the International Year of Rice2@04 in effectively raising
awareness on the role that rice plays in reducungglér and poverty and the
support of all stake-holders to sustainable ricepction.

3. Rice supplies consumers with more calories tither staple crops, particularly
in the diets of very poor people whose food purekasccount for more than half
of all expenditures. Women and children in sub-&atiaAfrica, South and
Southeast Asia, and Latin America and the Cariblagarespecially susceptible
to deficiencies in micronutrients, particularlyautin A, iron and zinc.

4. For the third consecutive year, global paddydpobion experienced a brisk
expansion in 2005, which lifted total production &m all-time high of
629 million tonnes. However, the increase in glopadduction in 2005-2006
would be only just sufficient to cover utilization.



Rice production in sub-Saharan Africa continues be outpaced by
consumption, while food insecurity and poverty asdensive in rainfed rice
ecosystems in Asia where the demand for food hess gewing fast.

The world’s population continues to increaseadily, while land and water
resources for rice production are diminishing doecompetition from other
sectors of the economy and the increased populddoreover, the environment
and natural resources bases of rice productionbaieg degraded due to
pesticide and nutrient contamination.

The increased temperature, the seas risingtrenerratic rainfall distribution
under global climate change potentially may havgdanegative impacts on the
productivity of rice farming.

Pilot tests conducted by FAO, member countries partner institutions have
demonstrated the effectiveness of rice integrategh enanagement (RICM)
systems in closing the rice yield gap (or the ddfee between the vyield
potential of the existing varieties and the yieldéich are being obtained by
farmer), in increasing farmers’ profit, and in nmmzing the damage on the
environment.

After the development of high-yielding varietiésybrid rice and NERICA rice
are the only two proven achievements in the fididice breeding. In 2004,
about 1.5 million hectares of hybrid rice were pdghin a number of Asian
countries, in addition to about 15 million hectaodshybrid rice in China. In
sub-Saharan Africa, NERICA rice is being adopteddvgners.

Main Recommendations

The Commission recommended the following:

1.

Member countries, funding donors, FAO, partnestifutions, and all stake-
holders should increase collaborative efforts amiding support to activities
aiming at full implementation of the Commission’'scommendations for
sustainable increase in rice production in ordeetluce hunger and poverty.

The partnership in rice research and developniitveen national and
international institutions as well as NGOs (non-gowvnental organizations) and
the private sector should be strengthened and bnead for effective
contribution to the sustainable increase in ricpction in member countries.

Rice production systems should be viewed imé&grated way - from selection
of seed to food on the table, as well as the intemas and relationships among
rice plants and other organisms in the rice ecesystin order to maximize
income and nutrition enhancement and to consergendtural resources for
future production.

Strategies and policies for sustainable ricalpcton should prioritise building
up of the capacity of rice farmers in precision agegment for improving the
efficiency of resource (especially water) utilizsti and reducing the



environmental damages, as well as enhancing theoedo competitiveness of
rice production systems. Consequently, guidelimesaiiteria for monitoring the

sustainability of rice production systems shouldibeeloped for each of the rice
agro-ecologies in order to facilitate the trainofgarmers.

Initiatives to promote the development, dissetiom and adoption of rice
varieties with high content of iron, zinc and viian® should be considered in
efforts to improve human nutrition, along with rag consumers’ awareness
and support from industry.

In the development of new rice varieties, attenshould be given not only to
having high yield, but also to having better nugrial value and better tolerance
to salinity, high temperature, drought and floaess.

Small and medium enterprises that harness theddogies for transforming the
whole rice grain, including milled rice, rice bramce husks into value-added
products should be promoted in order to increase rdturns from rice

production and to open up employment opportunities.

The Secretariat of the Commission should organa Global Expert

Consultation, between the $212006) and the 22 (2010) Sessions, to review
progress and to identify suitable strategies forscgling the transfer of rice
integrated crop management systems for closingitéieé gap, increasing profit,

and reducing environmental degradation in rice petidn under different agro-
socio-economic set-ups.



MAIN REPORT

The FAO Conference, at its Fourth Session in 1%®t8ablished the
International Rice Commission (IRC), with the oltjee of promoting national and
international action in matters relating to thedarction, conservation, distribution and
consumption of rice. The Commission’s Constitutent into force in 1949. Its
member countries have grown from 15 in 1949 to t6fresent. Every four years, the
IRC organizes a session to review the emergingessand recent achievements in
scientific, technical and socio-economic mattefatiey to sustainable rice production.
Furthermore, it assists member countries in omgnstrategies for their national rice
development programmes while encouraging extensit&raction among national,
regional and international institutions. The"2Bession of the IRC was convened in
Bangkok, Thailand, in 2002.

The 2£' Session of the IRC was convened at Gran ChiclagtelHChiclayo,
Peru, from 3 to 5 May 2006 by the Ministry of Agriture of Peru and FAO with the
main theme of “Rice is Life — Bringing the Implentation of IYR to Farmers’ Fields”.
It was attended by 90 delegates and participaots fMember Countries and partner
institutions. It has 5 Sub-Sessions, a Poster &esand a Field Visit.

l. OPENING SESSION

The Provisional Agenda (Appendix A) was unanimpugbproved by the 74
delegates from Member Countries and 19 participnoi®: international institutions
(Appendix B). The Session elected the Minister gfriéulture of Peru, Mr. Manuel
Manrique Ugarte, as the Chairperson of the ComomnssMr. Jorge Burneo from
Ecuador as the First Vice-Chairperson; and Mr. &ttAwy Badawi Hassan from Egypt
as the Second Vice-Chairperson (Appendix B).

The regional welcome address was delivered byGbeernor of Lambayeque
Region, Mr. Yehude Simons Munaro (Appendix C), whthe national welcome
address was delivered by the Minister of AgricwdiuPeru, Mr. Manuel Manrique
Urgante (Appendix D). The FAO’s Statement was dgbd by the FAO Assistant
Director-General for Latin America and the Caribieslr. Jose Graziano Da Silva, on
behalf of the Director-General of FAO (Appendix E).

1.1 Keynote Address

The Keynote Address was given by the Chief of Caod Grassland Service,
Mr. E.A. Kueneman (Appendix F).

The Commission noteithe following:

[.1.1 In December 2002, the United Nations General dbdg noting that rice is the
staple food of more than half of the world’s popiaia and reaffirming the need
to focus world attention on the role that rice pday in providing food security
and eradicating poverty, declared 2004 the Inteynat Year of Rice.



1.1.2

1.1.3

1.1.4

1.1.5

1.1.6

Since 2002, the world rice production began toovecy, following three
consecutive years of declining production.

Rice production in sub-Saharan Africa continues lie outpaced by
consumption.

Land and water resources for rice production arenishing and environmental

degradation due to pesticide and nutrient contatioimamethane emission and
ammonia volatilization are a few of the adversee@f of rice production

requiring urgent attention.

The case studies from several countries in AssinLAmerica and Madagascar
have demonstrated that high yields of irrigate@ @ace readily obtainable with
improved crop management practices utilizing curvanieties.

Seed of NERICA varieties in Africa are becomingreasingly available for
assisting upland rice farmers to increase yieldinodme.

[.1.7 In areas where significant yields increases Hseen obtained due to improved

1.1.8

crop management, programs with strong breeding aedd production
capabilities should consider hybrid rice for furthecreasing yield potential.
Hybrid rice offers additional potential providedeseproduction problems can be
overcome. Low yield of F1 seed and labour costhybrid seed production are
constraints to widespread adoption of hybrid te &

In order to improve management, farmers must q@sed to the new crop
management technologies. The transfer of improagebnomic practices is
distinct from seed-based technology and requiresquate resources for
extension activities such as demonstration plashrical bulletins as well as
extensive farmer training.

The Report on the Implementation of the Commissn’s Twentieth Session
recommendations

The report was presented by Mr. Nguu Van NguyewmchHtive Secretary of the

Commission (Appendix G)

The Commission notetthe following:

1.2.1

1.2.2

As recommended by the 20th Session, the FAO tirolog IRC Secretariat, its
technical units, along with member countries andnga institutions such as
IRRI, CIAT and WARDA; non-governmental organizatsofNGOSs); the private
sector; and other civil society bodies worldwiderdnguccessfully implemented
the International Year of Rice in 2004.

The 20th Session also made a series of recommenslato its member
countries, CGIAR centres, FAO and others concermgth enhancing
sustainable rice production. Limited resources rhehat choices had to be
made, and FAO gave priority to the implementatidntre recommendation



1.2.3

1.3

concerning the development and dissemination of rintegrated crop
management (RICM) aimed at closing the yield gaiprigated rice production.

The results of the pilot tests as well as extensim-farm demonstration plots
havae reported yields of 10 tonnes/ha or morecatohg that it is feasible to

bridge the yield gap between actual farmer yielas geld potential of current

varieties. The results illustrate that significamtreases in farmer yield can be
obtained without additional cost, through the aggilon of RICM systems.

Rice market situation in 2005 and outlook for P06

The Commission notetthe following:

1.3.1

1.3.2

1.3.3

1.3.4

1.4

For the third consecutive year, global paddy potidn experienced a brisk
expansion in 2005, which lifted total production &m all time high of

629 million tones, equivalent to approximately 480lion tones of milled rice.

However, tight domestic supplies in a number of ntoas and production
shortfalls in 2004 resulted in an 8.6 percent iasesof global imports in 2005,
to a record volume of 29.0 million tonnes.

In the 2005/06 marketing year, milled rice constiomp— mostly as food — is

estimated at about 420 million tonnes (6 milliomries more than in the
previous year). On average, per caput rice foodketcould rise slightly to

57.0 kglyear. Therefore, despite sizeable gairZ0b, global production would

be only just sufficient to cover utilization, sabkl rice inventories at the end of
the season are likely to be unchanged at aboutiiemionnes.

International rice prices in 2005 hovered aroura relatively high levels of the
previous year, with the FAO rice price index (12980=100) averaging 103
(compared with 104 in the previous year).

It is estimated that the global paddy productim2®06 could rise to 634 million
tonnes, while world rice trade in 2006 might fayl 4.1 percent to 27.8 million
tones due to anticipated production shortfallsraditional exporting countries,
such as Australia and USA.

Recommendations

The Commission recommend#te following:

1.4.1

1.4.2

In recognition of the continued population inceeaasnd the fact that rice
production in 2006 would only match utilization, mmiger countries, FAO,
partner institutions and all stake-holder shoulcrease collaborative efforts to
bring the Implementation of IYR to Farmers’ Fields order to promote
sustainable rice production to continually matahaation.

Rice remains a strategic commodity in many coasjrsubject to considerable
policy interactions. Governments should, to theximam possible, minimize

any such interventions that could destabilize theldvrice market and make
sure they act in accordance with their internatiohéigations.



1.4.3

1.4.4

1.4.5

1.4.6

.1

Given its declining resources, the Commission khdumit the number of

recommendations and focus only on areas whereverigons could lead to an
effective increase in rice production, enhance humautrition and

environmental conservation

Noting that the global importance of rice from td&l Declaration of 2004 as
the International Year of Rice, and noting that FA&s only one rice officer
who must provide the secretariat functions for HRE€ as well as all technical
assistance globally for FAO rice production agrogpmember countries and
donors are recommended to increase funding suppatt will enable full
implementation of the Commission’s recommendationssustainable increase
in rice production for food security and povertgduetion.

Pilot tests conducted by FAO, member countries @andner institutions have
demonstrated the potential of rice integrated cnognagement system as a
process and approach to economically increaseyiet@, while also minimizing
environmental degradation. In this context, ther&aciat of the Commission
should organize an Expert Consultation, betweer2ffeand the 2%' Sessions,
to review the progress and to identify strategoeaup-scaling the transfer of rice
integrated crop management systems.

The success of the improved crop management prsgrarovides the
opportunity for breeders to develop varieties agbrids with increased vyield
potential and stress tolerance, while maintainingngoroving grain quality to
respond to the increased demand for higher qualiy; thus rice breeding
should continue to receive support in major prodgaountries.

SESSION ON RICE GENETIC IMPROVEMENT FOR “RICE | S LIFE”
IN FARMERS’ FIELDS

Impacts and achievements for the improvementfohuman nutrition

The Commission noteithe following:

.11

11.1.2

11.1.3

Micronutrient malnutrition affects more than halff the world’s population.

Women and children in sub-Saharan Africa, South@matheast Asia, and Latin
America and the Caribbean are especially susceptibl deficiencies in

micronutrients, particularly vitamin A, iron andhzi

The goal of the Biofortification Challenge ProgrdBCP), HarvestPlus of the
CGIAR (Consultative Group on International Agricutil Research) is to
improve the health of the poor by breeding staptal$ that are rich in iron, zinc
and vitamin A for poor consumers.

Rice has become the most important food grain A& Lsupplying consumers
with more calories than other staple crop. Rice basome particularly
important in the diets of very poor people, who poise about 40 percent of
LAC’s total population. Food purchases account fioore than half of all



11.1.4

11.1.5

1.2

expenditures by the poor, and rice in turn accotortsibout 15 percent of their
food purchases.

Preliminary data obtained at the International t€effor Tropical Agriculture
(CIAT) indicate that on average 59 percent of tha and 26 percent of the zinc
present in brown rice is lost after milling. Thevere significant differences in
the iron and zinc levels after milling among theveln genotypes tested. Similar
findings have been reported by the InternationaEMesearch Institute (IRRI).

A transgenic approach is being used by a numbestask-holders including the
International Rice Research Institute to incredmelével of pro-vitamin A in

rice, while at the same time germplasm banks anmegbscreened for mineral
content to identify potential varieties or donass immediate use.

Breeding varieties for rainfed rice ecosysteme Asia: Progress and impact

The Commission notetthe following:

11.2.1

11.2.2

11.2.3

11.2.4

11.2.5

Improved varieties are widely used in Asia andrnowpd crop management is
beginning to narrow the gap between actual yielt$ @otential yield. There

has been, however, more technological progressice production in the

irrigated ecosystem than for rainfed systems.

Rainfed ecosystems — sloping and plateau uplanddjum to deeply flooded
monsoon-dependent lowlands, and salt-affected @loastas — still account for
about 45 percent of total rice lands in Asia arel #rerefore, a potential source
for sustaining future growth in rice productionth@ugh some of these ecologies
are better suited for other crops or productioniesys, for example the rice-fish
in rainfed lowland.

Progress has been made on development of varfetiepland ecosystems, but
most farmers continue to grow traditional varieti®abstantial efforts have also
been made in improving varieties for the flood-gr@cosystem by changing the
plant’s capacity to elongate with rising floodwatemd developing “kneeing”

ability when the water recedes and the plants lodgavever, farm-level data

from Thailand show limited adoption of the improveeepwater rice varieties
due to marginal effects on yield. Many farmers he flood-prone ecosystem
have invested in drainage infrastructure and abaedicdeepwater rice in favour
of shorter-duration high-yielding rice varietiedtem raising two rice crops in

the same year thereby substantially increasingpicduction and income.

Progress has been relatively slow in the developrokvarieties for the rainfed
lowlands. However, data on the effect of adoptibavs that rice yield remains
low because farmers do not use adequate inputtodhe risk of crop failure as
a result of drought and submergence.

Recent efforts to incorporate drought and subnmergetolerance into the
popularly grown modern varieties may contribute teubstantial increase in rice
production in this ecosystem.



1.3 Achievements and impact of NERICA on sustainale rice production in
sub- Saharan Africa

The Commission notetthe following:

[1.3.1 The inter-specific varieties of New Rice for Ali¢{NERICA) are being adopted
by farmers in sub-Saharan Africa in upland ecosyste

[1.3.2 Sixty (60) NERICA varieties for rainfed lowlanddinrigated ecologies are
recently named by the Africa Rice Center (WARDAY ame ready for further
testing and adoption by member countries.

11.3.3 Upland NERICAs have short growth duration (aroufi @élays). Among the
NERICAs resistance and tolerance have been obsesaime of the major
African pests and diseases (such as stem boregtodes and rice blast)
and abiotic stresses (such as iron toxicity andighy. Some NERICAs also
compete well with weeds.

[1.3.4. At present, the availability of seed is the mogtortant constraint to expanding
the use of NERICA varieties by farmers in sub-Sahakfrica.

.4 A glance at rice research at the French Agricliural Research Centre for
International Development (CIRAD)

The Commission notetthe following:

[1.4.1 Rice scientists at CIRAD (French Agricultural Ras# Centre for International
Development) are working worldwide in developinguotries in Africa, Asia
and Latin America, in partnership with national anternational institutions,
NGOs (non-governmental organizations) and the pwivseector. They also
participate in global research initiatives like tAeneration Challenge Program.

11.4.2 CIRAD’s work focuses on targeted problems for depment such as new
improved varieties showing yield stability and putal, and grain quality, and
crop management practices.

11.4.3 The main challenge for the coming years is to agprihe knowledge of the
achievements to a larger number of potential users.

.5 ~Recommendations
The Commission recommend#te following:

[1.5.1 Interdisciplinary communications and cooperation @ssential for dealing with
the many complex issues of human nutrition. Experfrom plant breeders,
molecular biologists, food technologists, humarritiahists, extension officers,
social workers, experts in food product developmamd marketing, nutrition
communication experts, economists and policy-makeed to be combined in
multidisciplinary teams to develop strategies todume micronutrient
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malnutrition throughout the world. Initiatives torgmote: technology
dissemination and adoption by farmers; consumevsr@ness and the industry
support will have to be considered in efforts t@iove human nutrition.

[1.5.2 Food insecurity and poverty are extensive in rainfee ecosystems in Asia and
the demand for food has been growing fast. Theeefalternative production
and/or livelihood strategies have to be found foese marginal rice-based
systems.

[1.5.3 Complementary technologies should be developedder to enhance
performance and quality of NERICA. Prerequisitastézhnologies such as
NERICA to raise food security in the region inclutie development of a seed
sector, improved farmer access to seed and infawmaind policies that support
the marketing of locally produced rice.

[1.5.3 The interspecific varieties of New Rice for Afri¢gdlERICA) developed by
WARDA are being adopted by farmers. Complementechologies should be
developed in order to enhance performance and tgudhrerequisites for
technologies such as NERICA to raise food secunitthe region include the
development of a seed sector, improved farmer adeeseed and information,
and policies that support the marketing of locallgduced rice.

[1.5.4 The partnership between CIRAD and other nationad @nternational rice
research institutions as well as NGOs (non-goventat@rganizations) and the
private sector is commendable. This effort to bewathe partnership in rice
research and development should be strengthenedi$tainable increase in rice
production and quality.

[ll.  SESSION INTEGRATED MANAGEMENT FOR “RICE IS LIF E”IN
FARMERS’ FIELDS

.1 The concept and implementation of precision &rming and the integrated
rice  management system for sustainable productiomm the twenty-first century

The Commission noteithe following:

[11.1.1 The precision farming system (PFS) is based orrg¢begnition of the spatial
and temporal variability in crop production and subsequent application of the
understanding of variability to improve farm managat for increased
productivity and reduced environmental risks.

[11.1.2 In developed countries, technologies for preaisiarming system (PFS)
accompanied by advanced information technology duall agricultural
mechanization are being tested and modified as snefaresponding to variation
attributes occurring over space and time.

[11.1.3 In most of the developing world, the concept agsion farming system is also

known in the agricultural research and educatioaweéler, the costs of the
technologies and of tools used in precision farmsggtems in industrialized

11



.2

countries are beyond the reach of resource pooreia in developing countries.
The rice integrated crop management (RICM) systemr® recently developed

as a suitable approach to help small farmers beitelerstand management
options in order to apply inputs in the right amsuand at the right time,

reducing production costs per tonne.

Progress towards more competitive irrigated tice production in Latin

America: Transfer of improved crop management pratices

The Commission noteithe following:

.2.1

.2.2

1.2.3

.2.4

.2.5

Deficiencies in crop management and technologysteanwere identified as
primary causes of the large yield gap resultingon-competitive production in
the irrigated rice sector in nearly all Latin Angzm countries.

Results of the technology transfer programmes emphted by FLAR (Latin
American Fund for Irrigated Rice) with support fratme Common Fund for
Commodity (CFC) demonstrated that high yields withsignificant increase in
costs are possible through the use of simple tdoggpowhen applied in an
integrated form and with precision. The technoldggctions across a wide
range of environments when properly adjusted talloonditions.

The technological interventions promoted by FLARe abased precision
management, which is defined as making a decisiomplementing a practice
or applying an input in the exact quantity at thght moment and under
appropriate conditions that enhance yield and oo efficiency. The
precision management programme is based upon@xmanagement practices
that when applied in an integrated manner and widtision, result in large
yield increases and reduced production costs.

Farmers are the primary force for change, and wlsmers are directly

responsible for making decisions of crop managenpeattices, adoption is

generally rapid. Technology transfer is more diffiovhen technical assistants
are involved in the decision making process. Faimelvement is essential for
effective and efficient technology transfer progsam

There are no fixed recipes for technology transteategies, and methodologies
and local programmes must be compatible with |loesds, available resources
and existing institutional structures.

1.3 Weedy rice problems and solutions for its mamagement

The Commission notetthe following:

1.3.1

Weedy rice, which is a product of the natural Ijization between cultivated
varieties and wild rice relatives, has become #@wssrproblem due to wider
adoption of direct seeding as a result of the sigertof labour and high cost in
several countries.
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[11.3.2 Weedy rice is not easy to control since it is adveich has the same genome
as the cultivated variety. Normally the best wagaomnbat weedy rice is through
the use of clean rice seeds and a pre-plantingriesd, for example, a stale seed
bed preparation, removing the germinated weedy meehanically or using a
suitable herbicide before rice planting.

[11.3.3 The parasitic weed, Rhamphicarpa fistuldsébecoming a serious constraint to
upland rice in parts of Sub-Saharan Africa and crojation is an effective
means of reducing yield losses. More attentionragquired to identify
tolerant/resistant rice varieties to the parasveed.

1.4 Issues on weed management in US rice producin
The Commission notetthe following:

[11.4.1 The top two major weed species in the U.S. ardnbchloa spp. and weedy
Oryza. The rice crop establishment system (drydisgevs. water seeding)
impacts weed spectrum and weed management statédpevever, chemical
weed control is still the backbone of weed managempegrams.

[11.4.2 The major issues related to weed management areresistance to
herbicides/species shifts, b) mitigation of germnflfrom cultivated rice with
enhanced traits to weedy rice, c) herbicide ddftwater scarcity, €) emerging
aquatic weed complex including invasive species, fininput costs; the most
serious issue is water supply.

1.5 Impact of integrated nutrient management on sistainable rice production

The Commission notetthe following:

[11.5.1 Inadequate crop nutrition is one of the primesors for yield gaps.
Integrated Nutrient Management (INM) ensures maiatee and possible
enhancement of soil fertility through the balancadd judicious use of
mineral fertilizers combined with organic and bigical sources; the results
are seen in terms of improved nutrient efficienogreased crop productivity
and minimized nutrient losses to the environment.

lll. 5.2 Rice requires large amounts of nitrogen and patassi Nitrogen
management is critical for high yield and low eiiccy due to poor
management results in increased cost and envirot@anesntamination.

[ll. 5.3 Nutrient balance studies provide information table farmers to management
nutrients more efficiently especially in rice ratet systems, i.e., rice-wheat,
rice-legume and etc.

[11.6 Aquatic biodiversity in rice-based systems fo food and nutrition

The Commission noteithe following:
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[11.6.1 In many countries, particularly in Asia, the comgion and marketing of
aguatic organisms obtained from rice-based sysemagarticularly important
for food security, as they often are the most dgaadiailable, most reliable and
cheapest source of animal protein, fatty acids atiger nutrients for both
farming households and the landless.

[11.6.2 Global advancement of integrated pest managemmagctiges and progress in
fish seed production of local species provide opputies for the enhancement
and culture of aquatic organisms in rice-basedesyst

[11.6.3 The potential of rice-fish farming as a distinctdaviable farming system
requires promotion. The identification of suital@leeas for rich-fish systems
should receive priority. Rice-fish farming shouldd reflected in national rice
policies and strategies and become an integral ooem of national
agricultural extension systems.

1.7 Impacts of diversification of rice-based sysems for enhanced human
nutrition

The Commission notetthe following:

[11.7.1 Diversity is a fundamental principle of good nutnt and the basis of dietary
guidelines for individuals and populations.

[11.7.2 Diversification for enhancing human nutrition takeeveral important forms
when dealing with rice-based systems: dietary difieation among rice-eating
urban populations; diversity of foods for rural ptgiions within a rice-based
ecosystem; biodiversity of rice genetic resourcasd diversification in
processing and preparation of raw materials.

[11.7.3 Rice accounts for 20 percent of the world’s dietanergy supply (DES),
25 percent of the DES for all developing countreasd 30 percent of the DES
for Asian developing countries. The nutrient cohtardifferent rice species and
varieties are related to the genetic resourceslevthe diversity of processing
and preparation methods offer further options foprioving and compromising
the nutrient intake of rice-consuming populations.

[1.7.4 Whole grain rice provides a superior nutrient peofcompared to
milled/polished white rice.

[1.7.5 The rice ecosystem also provides many optionsniproved nutrition for rural
populations and the ecosystem approach to impraugtition has been gaining
more attention recently.

[11.8 Using wholegrain rice to promote small and meium enterprises (SMES)

The Commission notetthe following:
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11.8.1

111.8.2

Prices of milled rice, which is the primary protlabtained from rough rice,
have tended to fall in real terms in recent yednsis affecting the socio-
economic development of rice-producing countries.

There are available technologies for transformthg whole grain of rice,
including milled rice, rice bran, rice husks int@lwe-added products for
increasing the returns from rice production and nope up employment
opportunities.

1.9 Recommendations

The Commission recommend#te following:

11.9.1

[11.9.2

11.9.3

111.9.4

[11.9.5

Rice production systems should be viewed in argnated way- from selection
of seed to food on the table, and considering actesns and relationships
among rice plants and other organisms in the romsystems as well as the
conservation of resources for future rice produrctioConsequently, efforts
should be given to the development of guidelined/@ncriteria for evaluation

and monitoring the performance of rice productigstems with respect to
economic competitiveness, income and employmergrgéion, human nutrition

and environment conservation.

Funding support and effort should be increasethéotransfer of precise crop
management systems for enhancement/improvemeantragf capacity to apply
precisely and timely inputs and crop managementtioes in an integrated
manner.

FAO and other interested organizations need tectliadditional attention to
develop appropriate technology transfer strategied methods best suited for
various conditions in developing countries.

Variability of field conditions is a major factocausing inefficient crop
management in rice production. This variability paps within a field and
between fields. Member countries are recommendgudmote the application
of information technology to improve the undersiagdf the spatial variability
SO as to guide precision management.

Weed competition in rice production is increasthug to the increased adoption
of direct seeding for establishing the rice crop areas that used to be
predominantly under transplanted system. Highda&ost and shortage of labor
in rural areas drive this trend. Flooding the rioelds and application of
herbicides have been the major components of theagement of rice weeds,
but water resource is diminishing and chemical icetbs have not been used
rationally . Moreover, lackof diversity in herbicides and intensity of use have
harmful effects leading to the development of hmda-resistant weeds.
Consequently, integrated and diversified stratetpesveed management need
to be urgently developed.
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[11.9.6 Nutrient balance charts for the rice crop undéiedint ecosystems should be
developed in order to assist farmers to undersaacko adopt precision nutrient
input management.

[11.9.7 Member countries should promote, where appropritite development and
transfer of rice-fish systems to enhance econommpetitiveness of rice-based
production systems, human nutrition, rural incomasd employment
opportunity. While high rice yields are impossiblanonsoon season due to low
solar radiation, new agro-enterprise such as agliare may lead to improve
income and food diversity. An Expert Consultatismecommended to explore
options and guide pilot development.

[11.9.8 The evaluation of the composition and consumptébrrice cultivars should
continue for the development of food biodiversitdicators to guide agro-
biodiversity conservation and human nutrition. &asing the availability and
promoting the use of whole grain and moderatelyeatitice and rice products
will provide human nutrition benefits, particulamrglated to micronutrients.

[11.9.9 Small and medium enterprises that harness theomifies for transforming the
whole grain of rice, including milled rice, riced, rice husks into value-added
products should be promoted for increasing thermsttrom rice production and
opening up employment opportunities.

[11.9.10 New paradigms for sustaining sustainable riceareteand development need
to be explored. The FLAR model is particularlyradtive due to farmer support

and the efficiency by pooling resources to resea@mmon problems. New
partnerships in technology transfer are also recenaad.

IV. SESSION ON REGIONAL STRATEGIES FOR “RICE IS LIF E” IN
FARMERS' FIELDS

IV.1 Rice production in Latin America at a critical crossroads

The Commission notetthe following:

IV.1.1 Rice is a major dietary staple in Latin America @me Caribbean (LAC) and it
is especially important in the diet of the low inoe strata. There is a deficit
between rice production and consumption in Certnaérica and the Caribbean
sub-region, while a surplus is recorded in the Beut Cone region.

IV.1.2 Rice production in LAC is being affected by thegwing negotiation under
World Trade Organization WTO and declining fundsupport from the public
sector. However, the increasing intervention argpett from rice growers,
especially in the area of crop management througkRF holds promise for
significant yield increase in the region.
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IV. 1.3 Twenty-six countries are rice producers in LAC &0dpercent of production is

V.2

derived from the high potential irrigated ecosystePhant breeding programs
have been very dynamic, releasing over 300 newadeties during the last
three decades. Improved varieties that led to tteeGRevolution resulted in
significant yield increases and reduced rice prim#h to farmers and
consumers. However, the incidence of pest arehdes (blast, mite complex
and white leaf virus) are continuous challengehéorice sector, requiring an
integrated approach using conventional and advamesting technology and
improved crop management practices.

Latin American Fund for Irrigated Rice (FLAR): A new form of public-
private association for the development of the rig sector in Latin America

The Commission notetthe following:

IV.2.1 FLAR has created a dynamic new paradigm of pastnes in rice research and

development where the producers associations anod-related private

enterprises provide principle funding for appliedsearch and technology
transfer. FLAR has integrated the interest of @dntries in LAC, representing
both public and private entities. FLAR also reesisupport from the Common
Fund for Commodities for assisting member countiesrop management and
technology transfer. CIAT has provided infrastametto FLAR and financial

resources for administration.

IV.2.2 To date, the major achievements of FLAR include ittentification of genetic

material suited to the conditions in tropic and s#opic regions for possible
use by the institutional and national partnerseeetbp commercial varieties and
the development of “farmer to farmers” method fawansferring precise
management technology in rice production that lessilted in yield increase
without additional cost.

IV.2.3. FLAR has been a driving force to consolidate llagstitutions that are essential

for having an impact in the rice sector.

IV.3 African smallholder farmers: Rice production and sustainable livelihoods in

sub-Saharan Africa

The Commission notetthe following:

IV.3.1 The demand for rice as a staple food in many lia@&n African countries has

dramatically increased in recent years and is rieeabisis of the diet of millions
of people in Africa. However, in spite of notabiteiease in regional production,
the region spends about 1 billions US dollars aliydar importing rice for
ensuring food security.

IV.3.2 The majority of rice farmers are smallholders aedource-poor farmers in

upland ecosystems where vyields are still generadly low. The region has
considerable wetland areas that should be harndssedce production but
major improvements in infrastructure are required.
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IV.3.3 Technologies such as NERICA (New Rice for Africagrieties for rainfed
upland ecologies and rice integrated crop managemsysiems such as IPM
have been developed by international (WARDA, CIRAIDDIA, etc.) and
national research systems for enhancing the privilycof rice production in
different ecosystems. However, much technology mtebeen widely adopted
due to the weakness in technology transfer and@suppfrastructures such as
seed production and distribution, transportatiamj anarketing of inputs and
outputs and post harvest processing.

IV.3.4. Countries supported by development partners hageirbto engage in multi-
stakeholder consolidation to find solutions to soooastraints affecting rice
production and consumption in Africa.

IV.4 Regional strategies for sustainable rice-baseg@roduction systems in Asia
and the Pacific: Challenges and opportunities

The Commission notetthe following:

IV.4.1 Rice is the most important source of calorieshef population in the region and
rice-based system play a dominant role in theilneelds, providing part-time
employment to some 300 million men, women and céid The continued
diminishing land and water resources, as well agpthor economic return from
rice production pose serious constraints to enh&ooé security and poverty
reduction in the region.

IV.4.2 By 2025, it is expected that 2 million ha of iatgd dry-season rice and
13 million ha of irrigated wet-season rice in tiegion will experience physical
water scarcity. The productivity and sustainabibfyrice lands are threatened,
not only by the degradation of the natural resola@se, but also by the increase
in temperature, salinity and erratic distributioh rainfall anticipated under
global climate changes.

IV.4.3 The land holdings of rice farmers in the regioe &#@ecoming smaller as a
consequence of subdivision for inheritance, sal@sihg and state redistribution
purposes, resulting in inadequate farm income arehtening the livelihood of
resource-poor farmers.

IV.4.4 A wide range of political, economical and sociatasures will be required to
harness the benefits of technologies for enhanidad security and alleviating
poverty in rice-based livelihood systems.

IV.4.5 In irrigated ecosystems, technology such as theridhyice and recently
developed rice integrated crop management (RICMbesys have proven to be
effective in increasing yield and profits from ripeoduction. The adoption of
both hybrid rice and RICM systems, although incregscover only a relatively
small rice area in the region.

IV.6 Challenges and opportunities for sustainablencrease of rice production in
the Near East region
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The Commission notetthe following:

IV.6.1 Rice is the third largest crop (after wheat andocy) in the Near East region in
terms of area sown and plays a significant rolthenstrategy to overcome food
shortages. The region's small irrigated agro-egoledgavourable for very high
yields. However, there is high variability in rigeelds among different countries
due to differences in socio-economic factors aonghysical conditions.

IV.6.2 The stagnation in the expansion of rice harveated in most of the countries,
which have been observed since 1990, suggestsubatantial and sustainable
increase in rice production in the region will degegreatly on the increase in
the productivity of rice production systems througtoption of improved
varieties and precision crop management.

IV.6.3.The utilization of rice biomass is poorly handletiahere is a need for more
studies on converting crop residues into usabldymts of economic value.

IV.6.4.The region is suffering from low efficiency of watgse and inefficient drainage
systems that raise soil salinity in several coestm the Near East.

IV.7 Sustainable rice production in Europe

The Commission notetthe following:

IvV.7.1 Though rice is not a staple food crop in Europs, édbnsumption
continues to increase and imports of rice remagh.hiThe consumption of long-
grainindica rice has surpassed the consumption of round toumedrainjaponica
rice, which is traditionally produced and consumedhe region. Over the last
years, the rice cultivated area in the Europearotyhias remained stable, whilst it
has continued to decline in South-eastern Europettaa Central Asian sub-region.
Rice production has increased in Turkey and thendeawd trend in the Russian
Federation and Ukraine has been overcome.

IV.7.2  The relatively high operation costs for rice proiilon and the increasing
environmental concerns over pesticide use and methgas emissions from
irrigated rice fields are major socio-economic ¢omints, while low temperature
and water scarcity are main physical constraintscefproduction in Europe.

IV.8 Recommendations:
The Commission recommend#te following:

IV.8.1 Strategies and policies in all regions should pig® the building up of the
capacity of rice farmers in precision managemeninfiproving the efficiency of
resource utilization, especially water, and redgdime environmental damages
as well as enhancing the economic competitivenesige production systems.
The development of guidelines and criteria for nanmg the sustainability of
rice production should be developed for each ofatlr®-ecologies in each of the
regions in order to facilitate the training of faars.
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IV.8.2 Progress in closing of yield gap through the agpion of precision crop
management as well as the need to adapt the iteffects of global climate
changes necessitate continued efforts in varieteldpment. New generations
of rice varieties should not only be high yielditgit also have better nutritional
value and more tolerance to salinity, high tempgeatdrought and flood stress.

IV.8.3 The efforts of FLAR to mobilize the partnership argostake-holders in Latin
America and the Caribbean for sustainable riceyxtidn are commendable and
it should complete its regional representationjuding the few rice producing
countries that are not yet members. The promotigradnerships among stake-
holders, following the FLAR model, should be en@ged in other regions.

IV.8.4 For Africa, member countries should establish tsti@s and policies for
enhancing rural infrastructure, access to credd awputs, improving crop
production and post-harvest technologies, stremgtige of farmers’
organizations, and facilitating the marketing o€dtly produced rice. In this
regard, sub-regional and regional economic orgépoiza in Africa should
develop policies to facilitate rice marketing asrositional borders.

IV.8.5 Seed production and distribution of NERICA ricevesll as demonstration of
SRU & IPM, should be promoted.

IV.8.6. For Asia and the Pacific, in addition to intercation through adopting hybrid
rice and rice integrated crop management systemsibar countries should
formulate strategies for diversification and inténation of rice-based cropping
systems such as inclusion of economically importaops in rotation, rice-fish
farming systems and efficient use of locally ava#aresources for cost-
effective production with the main objective of anking food security and
improving the livelihood of resource-poor farmers.

IV.8.7 For Latin America and the Caribbean, member ceesshould strengthen
technology transfer activities and develop a nemegation of rice varieties with
higher yield potential.

IV.8.8 For the Near East, member countries should giveityrto the development and
transfer of improved production technologies tlesuit in higher yield and more
efficient water and nutrient utilization.

IV.8.9 For Europe, priority actions should be directedands reducing production

costs while appropriate attention should be givedecreasing the adverse
environmental consequences of rice production.

V. SESSION ON COUNTRY REPORTS AND STATEMENTS

V.1  Argentina

Argentina rice production has good competitivenassinternational level.
Plentiful natural resources as soil and water avddrable ecological conditions exist
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jointly with good germplasm availability and actage technological level; hence the
prospects for production increase are good. Thiglymstion increase must be done
looking for rice export and, if possible, open @ hew markets since domestic
consumption is stagnant. In order to be able ta gaarkets, varieties with better grain
quality are required but without resigning the provity of those now cultivated.

V.2 Bolivia

Present rice production in Bolivia guarantees tgumlemand and has the
growth potential for matching domestic demand iasee Efforts have been made with
good results to cover variety demand, basicallyr®ans of recommendations for the
agronomic management of the different productiostesys. The National Research
Centre for Tropical Agriculture -CIAT- Cochabamlza)d the international cooperation
have put emphasis firstly in improving the courfmgpd security and then the farmers
incomes, especially of the small farmers. The engés are countless: improving
product production and quality with high yieldingtential varieties, resistant to main
pests and diseasd&ricularia in particular, improving grain quality taking inscount
national and international demand, coordinating @athing a consensus on protection
policies for national production. The marketing rafv materials is looking for the
establishment of legal mechanisms in order to aovequitable distribution of benefits
among farmers, processing mills, wholesalers ardtllmmen. As a research centre, to
train and update in a sustainable manner not eahlyriical staff but also rice growers, to
participate in training and genetic material exd®projects sponsored by FAO, to
consolidate a germplasm bank with a database abgadvide a better service and
facilitates for germplasm exchange. To build a @unsble relationship with plant
breeding and crop agronomy research centres, gogathe results obtained within
and outside the country. We are sure that workingtheese issues we can rise the
technological development which is going to be finedamental support of a more
competitive production.

V.3 Brazil

Rice production in Brazil is about 11 million ta® per year. Upland rice
production (rainfed) is decreasing, mainly due to aea reduction; irrigated rice
production has increased. Most of the rice productn Brazil comes form irrigated
farms. The states of Santa Catarina (SC) and Ramdear do Sul (RS) are the main
irrigated rice production states in Brazil. Witrasmely 40 percent of the cultivated area,
this states produce almost 73 percent of the rasgdsted in the country. Upland rice
with more than half of the rice planted area praduscarcely less than 25 percent of the
production. Varieties and management technologitabla for the South of the country
are not constraints to obtain a more competitivapction. Mean productivity in SC is
about 7.5 t/ha and in RS is about 6.5 t/ha in nfwaa 1 million hectares planted.

The Rice Institute of Rio Grande (IRGA), the Agitaral Research and
Extension Enterprise (EPAGRI) and the Brazilian i&gitural Research Enterprise
(EMBRAPA) are the main public institutions workimgth rice in Brazil. The first two
work exclusively with irrigated rice for the state§ Rio Grande and Santa Catarina,
respectively. Both institutions have research af ageextension services. EMBRAPA
operates in the whole national territory and is kirmy with both, upland (rainfed) rice
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and irrigated rice. However, it does not have acsigeextension service. These
institutions have plant breeding and broad cropagament programmes.

The main constrain to increase the productivitySwuth Brazil is technology
transfer. IRGA, together with rice growers of R®veloped a technology transfer
programme named «Project 10». Accompanying thiskwtiiere was a resource
contribution from CFC-FAO-FLAR for technology trdesin part of the state area. The
results reveal than some farmers will be able tmipce more than 10, 11 and even 13
t/ha. The state average, in more than 1 millionhaa, already raised from less than 5,5
t/ha to 6,5 t/ha.

V.4 Colombia

In the next years the Colombian rice sector valteéf imports from the USA
which will imply lower price levels. Efforts madeudng the last years to increase yield
and to decrease production cost per tonne will betenough and now is urgently
needed a greater reduction in production costgderao be competitive and face the
new foreseen prices.

The different lines of support promised by the gyonnent must be targeted
looking to keep the farmer incomes and to rewao$éhwho make important efforts to
decrease their production costs. With this objecthere are several issues that must be
prioritized for research in a rapid and effectivarmer as crop fertilization, disease and
pest control, farm renting, harvest and transgonpng others.

V.5 Costa Rica

At present the national farmer relies on varietapted both to rainfed and
irrigated conditions. SENUMISA is in the final pexs of releasing other varieties that
are going to improve the variety supply of the seciThe Management for High
Productivity programme is spreading and is in asotidation stage through a
partnership between SENUMISA and CONARROZ. Thigrpaship will provide the
rice sector the opportunity to increase yieldsuoedcosts and improve profitability.
The consolidation of the Technology Transfer NadldProgramme, with the support of
CONARROZ, will offer the whole sector the opportiynio optimize variety potential
and improve crop management. The release of higldigg potential varieties, will be
the factor projecting the Clearfield Production t8ys as the great alternative to offer
the national rice sector a great opportunity toovec and to sow rice in a cost-
effectively way in fields contaminated with redeiand off-type varieties. On the other
hand, it is necessary to have the opportunity taduce other conventional breeding
systems and the endorsement and attitude to appratker breeding and
biotechnological development forms. In rainfed prciibn systems the challenge is to
carry on irrigation projects which allow the farrado plan their sowings to dates with
higher solar radiation; in zones on which irrigatis available is necessary to identify
varieties that offer to the farmer good profitalyitvhen sown in dates with less solar
radiation.

V.6  Ecuador
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Rice cropping is mostly carried on in the coagtale with 331 460 ha planted
by 70 515 farmers. The average holding per farsmdrd ha; nevertheless, 32 percent of
the farmers have from 50 to more than 200 ha. Thdygtivity is 3.62 t/ha. Only 8
percent of farmers use certified seeds. The beghgadate for rice starts in December,
because higher luminosity happens in February, Maned April. There are some
private enterprises that are beginning to develarice crop in a technical manner.
One of them is PRONACA, which is planting 8 38&with farmers integrated to the
enterprise; they receive technical advice, cediBeeds and inputs. This will lead to the
attainment of an estimated productivity, for thery2006, of 4,8 t/ha. It is understood
that Ecuador will sign soon a Free Trade Agreemetit the USA, therefore it will
have to face the consequences of this treaty. Farame going to use certified seeds of
the highest possible quality, as well as to mapseéhareas with best production,
developing at the same time technological packag#able to reduce production costs
and to be able to participate in the internationatket.

V.7 Egypt

Rice is one of the most important crops in Egypd &8s production plays a
significant role in the strategy to overcome fobwrsage and improve self-sufficiency
for local consumption and export. It occupies afigugbout 0.64 million ha. Because
of the limited land available for cultivation in fgf, the Rice Research Program (RRP)
has aimed to increase production and yield of sioee the 1980s by cultivating high-
yielding short- and long-grain varieties. The agergield in 1984 was 5.71 tonnes/ha
and reached 9.8 tonnes/ha in 2004 with an increrérdabout 4.1 tonnes/ha (i.e.
72 percent), placing Egypt first among the maie-pcoducing countries of the world.
These achievements were due to the well-organizelidisciplinary Rice Research
Program, its technology transfer component andefifieiency of the National Rice
Campaign. Recently researchers have managed teatelbhew short-duration varieties
(120-135 days from seed to seed) which are hawe¥igo 45 days earlier than the
traditional long-duration varieties and yield 18@nes/ha. The yield per day of the
short-duration varieties is higher than that of ltvey-duration traditional varieties; this
translates into a saving of 3.5 billion®rof irrigation water which represents about
30 percent of the rice water consumption. RIRRs to reduce the gap between potential
rice yield using the conventional breeding methd8 tbnnes/ha) and the national
average (9.8 tonnes/ha), by adopting a strategysudtainability, including: (1)
Government policy to support sustainability, (2) phoved technologies: genetic
technology; crop, soil, nutrient, water and pesthagement; agricultural machinery;
and technology to improve the productivity of saliareas (150,000 ha), (3) External
support: marketing input and output, institutioredit, extension and ownership, (4)
Farmer participation: attention to farmers' goatsome and preferences, taking into
account resource constraints (land, labour, captglnization); and (5) dissemination
of new Egyptian hybrid rice to cover most of theerarea in Egypt.

V.8 Guatemala

Two rice planting systems are used in Guatemdia. réinfed system, covering
10,000 ha and the irrigated rice system with 2,06@0 According to these figures
Guatemala is clearly sowing rainfed rice, howeveré are zones, like the Polochic
river banks, where up to 25 000 ha could be sow#l irrigated rice. Guatemala
produces 40 percent of of the rice consumed andortmpthe other 60 percent,
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equivalent to 69,000 tonnes of paddy rice. The ayerfield yield equals to 3.5 t/ha.
Rice consumption per capita is the lowest of Latinerica, with 5.5 kg.

The Guatemalan Rice Association (ARROZGUA) is an ngovernment
organization (NGO) devoted to management, researuth marketing of rice in
Guatemala. Its mission is to organize, train, prmrand enhance the rice sector of the
country, through the specialization of its stakeleot and by means of strategies and
programmes that benefit the rice sector. The teahrdrea of ARROZGUA provides
assistance to the rice farmers of the country wersg issues: (1) Plant breeding to
obtain new varieties, (2) Technological package agament: agronomic research,
reduction of production costs, training, new crapgices, technology transfer, and
others, (3) Administration and marketing of theiowél harvest: purchase agreements
for a guarantee price product delivered to the shguestablished on a grain quality
basis stipulated by the quality control laboratcapd (4) Strategic partnerships with
national and international institutions involvedrice.

V.9 Madagascar

The working group on the System for Rice Intenaiiien (SRI) was established
in 1990. It was based on the concept of the Jéxudtst Henri de Laulanié. SRI is
neither a theme nor a mere package of technologiissa system of rice production, an
excellent system of rice cultivation. In Madagastiere are three systems of irrigated
rice production, namely (1) Traditional system:d®sed for centuries, rice yields have
stagnated at around 2.5 to 3.5 tonnes/ha; chaimedelpy random transplanting in hill
using a large number of old (3 months or more) lgagslhill; (2) Improved system:
Yields ranging from 3.5 to 6 tonnes/ha, characeegtiy transplanting two to four 20- to
30-day-old seedlings/hill; and (3) System for Rlietensification: Yields reaching up to
10 tonnes/ha (or more in some cases), charactdmgzédnsplanting one very young (2-
leaf stage) seedling/hill and with minimum irrigati The Ministry of Agriculture,
Livestock and Fisheries organized in the last 3yy@eamerous contests for best farmers
at regional and national level; the three best etsfiarmers in each of 22 regions and
the three best national farmers in the contest iamers practising the System for
Rice Intensification.

V.10 Mexico

Up to 1988 Mexico was self-sufficient in rice pumtion; since that year the
commercial opening of the country, with the adhes@GATT, its further admission to
WTO and finally the signing of NAFTA, seriously affted the national production, due
to the accelerated liberalization of imports and #tcelerated deduction of custom
duties, adopted without taking into account thererous competitive differences with
farmers of exporting countries. Initially, big imp® of white polished rice from Asia,
promoted a drastic fall of the Mexican productiand dately with the signature of
NAFTA, Asian rice was displaced by imports of Anvam paddy rice. In this way was
avoided the close of the few rice mills that stiMisted and that would purchase less
national harvest every time. With all this procéiss situation of the rice crop was
characterized by (1) Drastic reduction of sowinggaand production, (2) Bankruptcy of
mill industries and loss of direct and indirect éoyment, (3) Accelerated growth of
imports and loss of food self-sufficiency, and Piarticulation of the rice production
chain (farmer — mill — packing — wholesaler).
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There are different factors affecting the compaditess of the Mexican rice
farmers: fall of international prices and overestilon of the currency, poor agricultural
infrastructure, excessive fragmentation of agrigalt fields, limited access to private
bank financing, high domestic freights, high fingagccosts, high cost of agricultural
inputs. At present the variety predominating inp@@cent of the rice fields in Mexico is
IR8 (Philippine Miracle), which was introduced imet country in the early 70s; it has
low milling quality with polished white whole ricgields from 32 to 42 percent,
compared with long grain American varieties tha@i55 percent. During many years
the INIFAP (National Institute of Forestry, Agritute and Livestock Research), the
governmental organization that should carry on research, was devoted to conduct
trials disconnected from what the industry anddbesumer were demanding. For this
reason, at present there are no modern and morpetibne varieties able to resplace
IR8 and allow to sow long grain rice in order tduiee imports.

V.11 Nicaragua

Rice is one of the most important crops in theoma agricultural sector and, at
the same time, one of the main staple foods infd@gaan’s diet. Rice activity generates
US$ 80 million annually at national level and gextes about 75,000 employments per
year. A growing tendency exists in its demand cultue to the increase of thmer
capita consumption levels, which at present is of 40 &ggpn. Some recent studies
reported that the population with less-resourcesgasnear 60 percent of their food
expenditures to buy rice.

Irrigated rice national average is in Nicaraguawly 4.4 t/ha. Progressive rice
farmers that are beginning to implement the Cropréwed Management are obtaining
during the dry season mean yields of 7.1 t/ha, .6rttha approximately above the
national average. More refinement in crop managéméhresult in yields higher than
9.7 t/ha during the season of greater solar rasigummer), which represents a little
more than double of the national mean yield. Denratige plots in farms have
confirmed that these yields are easily attainalields of 9.7 t/ha can be obtained
without significant increases in production costs pnit of area, which in turn is
translated in an important reduction in the costuet of the rice. These achievements
aim to an increase of the production competitivenals Nicaragua. It is feasible to
produce irrigated rice in Nicaragua with a costU&$ 110/t, which is competitive with
USA production or with any other rice exporting oty in the world.

V.12 Panama

Rice is a staple food crop for the Panamanian lptipn. In spite of the
achievements attained during the last 30 yearsriassof factors and practices that are
limiting their production, raising costs and cagsienvironmental degradation still
persist; these factors must be managed at comrhéesiel within the concept of
integrated crop management, in this sense, rice chanitoring is important as a base
to take decisions. The main challenge facing tlee sub-sector is to maintain its
competitiveness, within the market's opening. Timay be possible through a strong
research and innovation project, focused to integr&rop management and to face
emerging phyto-sanitary problems, with enough resemito answer the agricultural
technological demand necessary for the sustaibaloli the activity in the global
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market. It is necessary to change technology teamséthods for more suitable ones, as
integrated knowledge management and field schaasthat the new technologies
generated and validated by the research/innovatiiendisciplinary teams be adopted
by the users immediately. The enlargement of crgpireas with irrigation and high
technological profile is an opportunity for Panamaan rice growers to remain
competitive in this activity in spite of marketdbbalization. This is our challenge.

V.13 Peru

Rice has the largest cropping area of the coumiayjng reached a record of
352,000 ha planted in 2005. About 100,000 farmezsdadicated to this crop, most of
them (85 percent) dealing with less than 5 ha. flost common planting system is
transplanting. Eighty to 100 day wages per hectaee employed, hence it has a
remarkable economical and social significance inegsowhere this cereal is cultivated.
Rice consumption is of 52 kg per person per yedrtha country consumes 1,440,444
metric tonnes of white rice annually. National protion supplies the country needs.
The crop uses between 10,000 and 18,000 cubic snaftneater per hectare per season.
Rice production ecologies include the Coast, Higlv&g and Low Selva.

The Coast: Coastal areas provide about 41 peofemational rice area with a
mean yield of 8,300 kg/ha. In Arequipa zone yieldy reach to 15,000 kg/ha. About
90% of coastal rice areas are planted to IR 48vails (90 percent of the area).
Salinity problems and low temperatures startingApril affect late sowings and the
major pests arklydrellia sp (Diptera) an€Chironomus xanthus

High Selva: About 42 percent of national rice asetound in this ecology. The
prevailing cultivar is Capirona, which producestbe average 6,800 kg/ha. The main
pest and diseases aRyricularia oryzaeand white leaf virus transmitted by the
Tagosodes orizicolugector.

Low Selva: About 17 percent of national rice argedound in this ecology.
Broadcasting using seeds of old varieties, ofterenhi are broadcasted onto the mud
when rivers lower the flow. No fertilizers neithagricultural chemicals are applied.
Average vyield is 2,800 kg/ha. The main pesDiatraea saccharalisand the most
common diseases aRgricularia oryzaeandHelminthosporium oryzae

The Rice Project of the National Institute for Agitural Research and
Extension (INIEA) is in charge of research, witleithmain experimental stations
located in Vista Florida (coast), El Porvenir deasto (high Selva) and San Roque de
Iquitos (low Selva). The Rice Project has just ast to the market the variety La
Conquista for the high Selva zone, obtained byitldévidual genealogical selection
method, starting from the PNA 2349 crossing betwbenvarieties Huallaga-INIA and
Uquihua, carried out at Vista Florida Experimer@tdtion in 1995.

V.14 Spain
The rice area is about 120,000 ha, which is sugpts be the 22 percent of the
rice area of the European Union. The Spanish mesad s 8 t/ha (8.5 t/ha in the

South). The main concern of the farmer is losingfifability due to, mainly, the
disappearance of the guarantee prize and the [@geereduction of the subsidies by
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the European Union. Water scarcity for irrigatispecially in the South (Andalucia), is
another pressing problem. About 90 percent of thBonal rice area is under the
integrated management regime, with a significartretese in inputs (seeds, nitrogen,
water and mainly insecticides). There is now aréesf farmers to increase their low
participation in processing and marketing whiteric

V.15 Thailand

Rice is more than a staple food; it is the cultane the way of life of the Thai
people. Rice lands in Thailand cover about 10.6dianiha (9.2 million ha in the wet
season and 1.44 million ha in the dry season). 842 Thailand exported about
10 million tonnes from a total production of 27.3llimn tonnes of paddy rice or
17.2 million tonnes of white or milled rice. Thepexted rice included aromatic rice,
good quality white rice, parboiled rice, glutinotise and rice products, such as rice
flour and noodles. However, the average rice yiglduite low (about 2.5 tonnes/ha).
Moreover, rice farmers are still poor compared tleeo crop growers. These problems
are well recognized by the government. A roadmayit® development during 2006-
08 has therefore been drawn up to upgrade ricel,yielterms of both quantity and
qguality, and to improve the well-being of Thai fars. The roadmap indicates the
following five strategies to be implemented: (1) sBarch and development, (2)
Farmers’ development, (3) Rice production, (4) éatweation, and (5) Rice marketing
promotion

Furthermore, the Department of Rice (DOR) was distadrl by combining all
rice activities of the Ministry of Agriculture andooperatives (MOAC) into a single
department. DOR comprises six offices, which areRice Policy and Strategy, (2)
Rice Research and Development, (3) Rice ExtengmRice Seed, (5) Rice Products
Development, and (6) Administratioifhe goal of DOR is to improve rice crop
management for higher productivity and quality dfal rice, in order to maintain its
competitiveness and its status as the world's ficgt exporter. Rice quality will be
guaranteed by incorporating a certification systamd a traceability system along the
rice supply chain. The Good Agricultural Practi¢€&\P)/Good Management Practices
(GMP) certificate will be issued to those who miet requirements for each standard,
and the Q-Mark can be placed on the rice proddttere has been much improvement
in terms of GAP, thanks to the technical assistgroeided by FAO under the Thai
RiceCheck System Project — TCP/THA/0167 (T) Tragnion Integrated Crop
Management Technologies for Production of Good Qu&tice Seeds — funded by
FAO during 2002-04. It was successfully implemernitethrmers’ fields using the Thai
RiceCheck system for integrated rice crop managémen

V.16 Uruguay

During last few years, rice has been planted mutath80,000 ha. An important
improvement of average yields has been attainedn 8 t/ha to more than 6.5 t/ha.
Slightly less than 600 farmers are planting ricarde grain varieties are being
cultivated ofindica genetic base as well as tropigabonica (American quality). The
varieties ElI Paso 144, INIA Tacuari and INIA Olimabtained in the country are
covering more than 95 percent of the area. Calltdieed is being used in 85 percent of
it. Its quality and purity is the main tool utiliddo generate a uniform product and to
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control red rice. The crop is sowed mechanicallyaws or broadcasted in dry soill
drained in surface during the months of October ogdember. Rice crops share the
use of the soil with livestock production. The Bweck sector utilizes the major
proportion of the natural resource along the rotaperiod. After sowing rice during 2
or 3 consecutive years, improved pastures (gremseédegumes) are sowed by plane
without any soll tillage, for a 3 to 5 years terfResearch on this crop is carried out by
the National Institute for Agricultural ResearciNid). The transfer of the results
obtained is carried on mainly by private profesalsnwho further transfer them to the
farmers.

V.17 Venezuela

High yielding varieties, adapted to most of thgiosas where irrigated rice is
cultivated in Venezuela, are going to be availabégy soon. Crop management
technologies, allowing the varieties to expressrtheaximum potential have been
identified and are in the process of been transfieto farmers. However, there are
many deficiencies in farmer’s organizations that areventing the transfer of improved
production technologies. These external factorfude lack of appropriate financing
allowing farmers to begin sowing activities on timeéeficiencies in fertilizer's
acquisitions (in particular urea), which results late and ineffective applications;
disconnection  between administrative and technidapartments within local
associations of farmers affecting the support thnielogy transfer; the coordinators of
technology transfer are overloaded with activitibat make ineffective their work,
causing great damage because the use of pesticm@guous sowing and permanent
rice production bring as a consequence damagedants.

VI.  CLOSING SESSION

This Closing Session was co-chaired by Mr. Mr. MeinManrique Ugarte,
Minister of Agriculture of Peru and Mr. E. A. Kuanan, Chief of the FAO Crop and
Grassland Service, on behalf of the Director-Gdnefa FAO. Mr. Kueneman
expressed sincere thanks to the Government andepebperu for kind offer to host
the 2F' Session of the IRC. In his closing remark, the istar of Agriculture of Peru
congratulated the all staff involved in the prepiaraand organization of the successful
21% Session. He felicitated the delegates and paatitgpfor laudable contributions they
had made towards the success of the Session.

VI.1 Adoption of the Report
The Commission unanimously adopted the Repotiehiteeting.
VI.2 Other Matters

VI.2.1 The Commission recognizede importance of rice for world food security and
poverty alleviation of population, and confirméd support to the work of the
FAO Secretariat of the International Rice Commissio
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VI.2.2 Following FAO member countries expressedirtheterest to become the
members of the Commission: Argentina, Bolivia, @oR&ica, Honduras and
Spain.

VI.3 Date and Place of the Next Session

The Commission expressed appreciation of the atioit extended by the
delegation of France for hosting the'28ession in 2010. This proposal was applauded
by the Commission. The final decision as to thacexlate and place shall be taken by
the Director-General of FAO, in consultation withet Government of the Member
Country concerned.
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APPENDIX C

WELCOME ADDRESS OF MR. YEHUDE SIMONS MUNARO
Governor of Lambayeque

Distinguished Minister of Agriculture of Peru, Mvlanuel Manrique Ugarte;

Distinguished Chairman of the ®®ession of the International Rice Commission, Mr.
Apichart Pongsrihadulchai

Distinguished FAO Assistant Director-General andjiBieal Representative for Latin
America and the Caribbean, Mr. Jose Graziano D& Sil

The Chief of FAO Crop and Grassland Service, MrAEKueneman; The Executive
Secretary of the International Rice Commission, Nilguu V. Nguyen;
Distinguished Delegates, Participants and Observers

As President of the Regional Government of Lambaggegjwelcome you to our
Region, which is known as the “Region of Friendsaiml Culture”. We really hope
that these three days could be of learning foofajlou and ourselves.

The slogan for this 21 Session is “Rice is Life” and | can say that we,
Peruvians, do understand that “Rice is Life”. Ilwearld where hunger still affects 850
million people, in a world where there are 200 iwoill children suffering the
consequence of hunger, Rice, the most nutritioeadat, is in fact Life. In our country
rice gives working opportunities for millions of ®Rgians. In our case, we talk about
40 million working days for our people bearing irinch that the average Peruvian
consumption per person is 50 kg of milled rice pear. That means that we are the
high rice consumption country.

The Lambayeque is the region that has the higlastaf rice consumption in
the whole country. We are very happy of having feuve, where we are going to see
the significance of rice as food. We are also gamgee the rice varieties, cultivation
techniques, scientific advances, and policies tth@tGovernments have to understand.
Today we have the Minister of Agriculture here with His presence is a guarantee of
what we are going to do within next years. Today waiso have the FAO
Representatives to foster collaboration betweernr@gion and this special organization
of the United Nations.

Regarding Lambayeque, | would like to say that weeia a desert. In spite of
this, when someone speaks about Lambayeque, hgish&s about the region of rice.
We plant about 60 to 70 thousand hectares of reaely. Water scarcity and salinity,
however, are becoming major constraints to ricedpecton in this region.
Consequently, we are eager to do all the necessanys in order to diversify the rice-
based production systems here for income generatioreduce poverty, while to
increase rice area and production in the Amazommeghere water resource is more
abundant. We ask FAO to collaborate with us in teersification of rice-based
production systems that we will do it in the nexdeks and years.

44



In the name of Sefior de Sipan | want to say thet e Peru we are not just
Incas, we are also pre-Incas and we are very pobudr culture, the culture of Sefior
de Sipan. 1 also expect that the organizers mag lize possibility of taking all our
guests to our museums so they can understande¢hergeaning of the Mochica culture

in Peru.

Thank you and good luck.
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APPENDIX D

WELCOME ADDRESS OF THE MINISTER OF AGRICULTURE OF P ERU

Distinguished Mr. President of the ®@ession of the International Rice Commission,
Mr. Apichart Pongsrihadulchai.

Distinguished Mr. Regional Representative of FAQ foatin America and the
Caribbean , Mr. José Graziano Da Silva

Distinguished Chief of FAO Crops and Grassland 8erwWr. Erick A. Kueneman

Distinguished Executive Secretary of the InternaloRice Commission of FAO, Mr.
Nguu Nguyen).

Distinguished President of the Regional Governm@niambayeque, Mr. Yehude
Simon Munaro

Distinguished Representatives of States Membetiseointernational Rice Commission
adscript to the Food and Agriculture Organizatibthe United Nations (FAO)

Distinguished Representatives of Associated Irtgiitg to FAO
Distinguished Lecturers and Observers

Rice is a staple food of seventeen countries im Asd the Pacific, of eight
countries in Africa, of seven countries in Latin Anta and the Caribbean and one in
the Near East. It was introduced to Peru by thenf@pds in the second half of XVI
century, being located at the coastal valleys efdbuth of the country. At present, it
occupies important areas of northern valleys arfdrefst borders and forest. It occupies
350,000 ha and socially it occupies 40 millionsdaly wages from sowing to harvest
and it constitutes 10 % of the Gross Value ofiégtural Production.

It is a cereal of great importance in daily fegdof the Peruvian population.
Rice is life for the major populations of the woddd is deeply related to the cultural
heritage of numerous societies. Only in Asia, miti@ 2,000 million people obtain
from rice 60 to 70 per cent of their caloric congtion. It is the food source of Africa
with a faster growth, and it is of vital important® the food security. Production
systems based on rice and their corresponding hassest handling provide
employment to almost 1,000 million people in ruzahes of undeveloped countries.
And in these countries with low incomes, approxighatour fifth of the world rice is
cultivated by small scale farmers.

However, rice production is facing serious consts&a among them yield
stagnation, labour shortage, gender-based -conflictstitutional limitations and
environmental contamination are found. The divgrsitregions, people and resources
related with rice-based systems in the world, iregua different approach of rice
global development that demands the coordinatetityeation at local and international
level. On the other hand, the biodiversity of rised systems offers an excellent
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opportunity for a better nutrition of rural commtes and for the enhancement of
farmers’ incomes.

In this opportunity, Peru is housing you in thisble land of Chiclayo, over
which ancient pre-Columbian cultures developed likenbayeque, Mochica and Cimu
cultures, and that sometime housed that gneathicapriest, «the Lord of Sipan»,
which dazzles us due to its majesty. Now, Chiclesya modern and booming city that
pertain to Lambayeque region, a region that atgmeproduces more than 350,000
tonnes of paddy rice per year, that representsslit® % of national production, in an
area of approximately 40,000 hectares. The Lamhayegqgion is considered as the
main producing zone of the Peruvian Coast, onlyeeded by the San Martin region in
the forest border when drought problems are praaght northern coast of Peru.

In Peru milled rice consumption is greater thanother countries of Latin
America and it is estimated that the per capitasaomption is more than 50
kg/person/year. Rice in Peru is considered a staplé diary food in Peruvian
population diet and it allows a great diversifioatiof delicious dishes.

In this world meeting organized by the Ministry Africulture of Peru jointly
with FAQO, pattern and means will be discussed depto promote international action
dealing with production, storage, distribution axmhsumption of rice in the framework
of the theme«Rice is Life: Bringing the Implementation of thernational Year of
Rice to Farmers’ Fields»['o overcome some problems it is essential to cdratenour
efforts in this 21 Session of the International Rice Commission,rifeoto discuss and
analyze issues like plant breeding, integrated gpamant for sustainable production
and regional strategies for rice production nowoarse.

We will listen to the experiences of internatioeaperts and representatives of
FAO State Members in the framework of an authesyitergy of ideas that will allow
us to take advantage of them for the design andutiom of reliable and responsible
agricultural public policies in order to consolidatorld food security and to mitigate
poverty in the field.

Peru and this noble city of Chiclayo open theiorddfor you to provide the best
of your ideas and proposals, we will be eternatbteful for them.

| declare that the Z1Session of the International Rice Commission isnegl.

Thank you very much.
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APPENDIX E

STATEMENT OF MR. JOSE GRAZIANO DA SILVA
FAO Assistant Director-General for Latin America and the Caribbean

Honourable Minister of Agriculture,
Mr Chairman,

Distinguished Delegates,

Ladies and Gentlemen,

On behalf of the Director-General of the Food argtiéulture Organization of
the United Nations, | wish to welcome all of youttee Twenty-first Session of the
International Rice Commission.

First of all, | would like to take this opportunitg express my sincere thanks to
the Government of Peru for generously hosting Tienty-first Session.

| also wish to reiterate the organizational strtetiand mission of the

Commission, of which — as members —most of youvaet aware. The International

Rice Commission, which works within the framework FPAO, came into force on

15 January 1949; its mission was to promote natiand international action in matters
relating to the production, conservation, distinbatand consumption of rice. The
present membership is 61 and represents all rioeigg regions. The Commission
meets once every 4 years to review the global stituice development with respect to
production and demand and to draw up strategiemeet future challenges. The
Twentieth Session of the IRC took place in BangKidiailand in 2002.

As you are aware, rice is the staple food of mdwnthalf of the world’s
population. Rice constitutes over 20 percent ofttii@l food energy intake of the world
population. Nearly 2 billion people in Asia aloneride between 60 and 70 percent of
their daily dietary energy from rice and its protucTherefore, rice has a major
influence on human nutrition and food security @aler the world. Recently, rice has
been increasingly perceived as a healthy foodnaraber of countries in Africa, Latin
America and the Caribbean, and in other regiongevhiee is not traditionally a major
food crop. In particular, rice production in subh8ean Africa has not been able to meet
the demand of the population and governments irstiteontinent are spending about
USS$1 billion per year for rice importation in orderachieve food security. In addition,
there are still about 850 million people sufferingm hunger and malnutrition; of these,
250 million are children.

In the twentieth century, per caput consumptionc# in Latin America and the
Caribbean increased from 10 to 30 kg; rice now keppnore calories to the diet than
wheat, maize, cassava or potatoes and is especomdbyrtant in the diet of the poor.

Overcoming hunger, poverty and malnutrition is gan&hallenge for many

countries in the face of numerous constraints: Iscalcity, depleted water resources
and growing population. For this reason, the 5&sstn of the United Nations General
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Assembly (UNGA) recognized the importance of riseaastaple food and affirmed the
need to heighten awareness of the role that ringtzay in providing food security and
eradicating poverty in the attainment of the inationally agreed development goals,
including those contained in the United NationsI&fihium Declaration in 2000. On
16 December 2002, UNGA adopted Resolution 57/162heninternational Year of
Rice, submitted by the Government of the Philippiaad co-sponsored by 43 member
countries, and declared 2004 the International bé&ice (IYR).

The dedication of an International Year to ricesirggle crop, is unique in the
history of the United Nations. This unprecedentextlaration presents a unique
opportunity to coordinate efforts in a fight agaimsorld poverty and hunger. UNGA
invited FAO to facilitate the implementation of theternational Year of Rice, in
collaboration with governments, the United Nati@reelopment Programme (UNDP),
the Consultative Group on International AgricultuResearch (CGIAR), other relevant
organizations of the UN System and non-governmeotgnizations (NGOs). The
preparation and implementation were coordinated thg Informal International
Working Group (IIWG) for IYR, made up of represdntas of 17 rice-producing and
consuming countries as well as six UN agencieg €GIAR centres, NGOs and the
private sector, in order to provide guidance in plenning of and preparation for IYR
implementationRice Is Lifewas selected as the theme for IYRhose mission was promote improved
production of and access to this vital food cropidgd by the IIWG and the IYR
Organizing Committee (FAQ}he IRC Secretariat was strengthened in March 2003
order to prepare for and implement IYR.

IYR 2004 was officially launched on 30 October 2068r this occasion, the
FAO Director-General addressed the Economic andaB@ommittee of the United
Nations (ECOSOC) in New York, highlighting the netedincrease rice production
while decreasing pressure on the diminishing lamdl water resources — complicated
tasks that he said could only be achieved if tod@l community worked together.

By 2004, governmental and public institutions, igtvernmental bodies and
institutions, non-governmental organizations, pevand youth sectors and farmers’
associations worldwide had established their owR ldfganizing committees. Initial
compilation of information conducted by IRC showdtat, globally, more than
800 activities were being implemented in 68 coestron five continents to celebrate
IYR 2004. Celebratory activities included: festsvaind cultural events; conferences and
seminars; exhibitions; competitions (photograplscientific, painting, cookery, rice
planting); youth and school activities; IYR stamppguction; and rice development
projects.

The implementation of IYR in 2004 was reportedite Second Committee on
Poverty Eradication during the 60th Session of UN@ANovember 2005. In its
Resolution, the Second Committee on Poverty Eréidicaf UNGA recognized:

the important contribution that the observanceha& International Year of Rice,
2004, has made in drawing world attention to thkerihat rice can play in providing
food security and eradicating poverty in the attaent of the internationally agreed
development goals, including the Millennium Deveiept Goals.
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The Executive Secretary of the International Ricen@ission will provide you
with more detailed information on the implementatiand achievements of IYR
worldwide.

On behalf of the Director-General of FAO, | woulldel to thank the member
countries of the Commission and partner institigjoaspecially the members of the
International Informal Working Group for IYR.

The implementation of the International Year of&will be deemed successful
only when more rice is accessible and affordablénéopoor and when impact is felt in
both urban centres and rural areas, while ensamgdequate return for rice farmers.
The lessons learned from the Green Revolutionenl®70s and 1980s and, recently, in
a number of countries, especially China and ViemNdemonstrate that global rice
production can meet the demand of the increasimpglpton, provided that it receives
the commitment and support of all stakeholdersegawment policy-makers, researchers
and scientists, extension officers, farmers andl siocieties. Therefore, there is an
urgent need for Member Nations to integrate ricedpction into their national
economic development programmes.

Much work lies ahead beyond the International YafaRice 2004. The period
following the Green Revolution has seen the foodust of many developing
countries reinforced; however, there is concerrhwégard to a number of issues:
environmental impact, productivity decline, biodisi¢y losses and possible links to
increased rural poverty and malnutrition. Accordiad-AO projections, rice demand in
the year 2030 is forecast to reach approximate8/r@dlion tonnes of paddy rice, that
is 38 percent more than the annual quantity pradilmetween 1997 and 1999. Rice
production faces serious constraints, in particulexe farmer poverty, globalization
trends, WTO agreements and environmental impact.

Most rice farmers in developing countries are sraedlle and resource-poor.
The increase in rice yield and production during tGreen Revolution initially
increased returns from rice production and incoofasce farmers, affording the poor
in both rural and urban centres better accessdd. fBlowever, farmer incomes have
been negatively affected by the recent declinede prices worldwide. Furthermore,
poverty usually occurs in rainfed rice productiaiolegies, remote areas and disaster-
prone regions, where rice-holdings are small. Rainfce production (rainfed lowland,
upland, deepwater and tidal wetland) occupies atbdytercent of the world’s harvested
area, but accounts for only one-fifth of productidhe average yield ranges from under
1tonne/ha to 3tonnes/ha. A suitable developmemnstahategy and appropriate
technologies to reduce these risks would help inpfarmers’ incomes in this ecology.

With globalization and the establishment of WTO eagnents, developing
countries are confronted with the challenge of keggpbreast of the trade liberalization
momentum to reap the benefits of a more efficididcation of resources, while
providing alleviation to the plight of small proders, especially those who find it
difficult to move to other sectors of the economying the transition. Some developed
countries, however, face the dilemma of openingr therders to rice from low-cost
producers, while at the same time preserving their@l heritage and environmental
benefits associated with their own rice producggstems.
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Demographic pressure and the subsequent interigficaf rice production have
harmed the environment. Excessive use of pestidédets to water pollution and health
hazards. Intensive irrigation can cause salinipatio semi-arid and arid zones and
waterlogging in humid zones — leading to greatiguaed soil fertility — and years of
high yields have caused the soil to become deptstadtrients. Also of concern are the
warming effects of rice production on the globamete, caused by methane emission
from wetland rice and nitrous oxide emission frdra tise of nitrogen-based fertilizers.
Protecting the environment is increasingly impattan

Fortunately, technological options for sustainabl@eased rice production are
available. A wide yield gap is still found in ripeoduction and its narrowing could lead
to substantial increase in production and farmecgmes. Further yield increases could
be achieved with the new generation of rice vasetihybrid rice, super rice and,
recently, NERICA (New Rice for Africa).

Twenty-six countries in Latin America and the Chehn region (LAC) grow
rice and the total production in 2004 was estimae®5.8 million tonnes of paddy.
This means that LAC contributes about 4.2 percénwarld production (estimated at
605 million tonnes of paddy). Production in LACimcreasing: in 2000-03, average
annual production was 22 million tonnes. Duringstperiod, yields increased from an
average of 3.5 to over 4.0 tonnes/ha. The arearymmdduction decreased during 2001-
03, mainly due to low world prices. In 2004, ascps recovered, the area under
production increased to the same area as in 2008.iddicates that rice production in
LAC is sensitive to world rice prices. Rice is asadile crop and is grown in a wide
range of climates and soils, and under diverse tonm@sonditions. About 55 percent of
the crop (3.6 million ha) is grown under irrigationin wetlands. About 45 percent (3.0
million ha) is grown under rainfed conditions intibe/America and the Caribbean.

The concept of precision farming has emerged ifieiht forms in many
countries since the early 1990s, taking advantagedwvanced technologies (e.g.
information technologies and farm mechanization) li@tter management of farm
inputs on a smaller scale. Site-specific managerhetgs improve productivity and
efficiency and reduce environmental impact. In dgweg countries, farmers have used
the integrated crop management system to narrowyidieé gap as well as to reduce
rural poverty. This system is an integrated produactool, helping small farmers to
apply farm inputs in the right quantities and a tight time, improving profits, and
reducing production costs and environmental risks.

In addition, biotechnology offers potential to iease yield and nutritional
quality and to reduce needed inputs. Recently, §oRlice — a rice with high levels of
pro-vitamin A — has been successful in trials. Tin@st important achievement in rice
biotechnology is the sequencing and mapping ofitteegenome that was completed in
2002 by the International Rice Genome Sequencingeétr (IRGSP) and other public
and private institutions. Knowledge of the rice ga®e could effectively assist the
breeding of new rice varieties, including the tfensof genes from other crops and
organisms to rice.

Rice production has been quite dynamic in Latin Aozeand the Caribbean

region. Since the late 1960s, over 300 new vasdia/e been released, production has
tripled; high yields explain 80 percent of this nease. The main beneficiaries of the
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process have been consumers, with real rice pdiaggping by over 40 percent during
this period. An important reason for this trendtl® impact of conventional and
biotechnology-supported rice breedipgpgrammes.

These programmes vary greatly in terms of capadityn developing and
testing their own crosses to evaluating a limitesnher of fixed lines. In order for
smaller programmes to be effective, they must bso@ated with organizations
developing fixed lines. Two such networks, Fonddirl@americano para Arroz de
Riego (FLAR) and the Working Group on Advanced RiEeeding (GRUMEGA),
currently support activities in irrigated and uplance. Rice programmes in both the
public and the private sector are facing more opwnkets; they are collaborating
closely and understand the need for this trenaiicue.

In his statement on the official launch of the insgional Year of Rice at the
United Nations in New York in 2003, the Director+igeal of FAO said:

It's time to capitalize on rice-based productionstgns. They can help us
achieve the goals of the Millennium Declaration ahe World Food Summit: Five
Years Later. It's time for the global community i@rk together to increase rice
production in a sustainable way that will beneférrhers, women, children and
especially the poor. Together we can manage thepeovements so that their benefits
help to increase global equity and peace.

There is an uphill task ahead. No doubt this bodlydeliberate in depth during
the course of the next 3 days and appropriate rewdations will be formulated on
how best to meet the above challenges.

On behalf of the Director-General of FAO, | wisbuya successful Session.
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APPENDIX F

KEYNOTE ADDRESS: IMPROVED RICE PRODUCTION IN A CHAN GING
ENVIRONMENT: FROM CONCEPT TO PRACTICE
Mr. E. A. Kueneman, Chief, FAO Crop and Grassland ®rvice

I INTRODUCTION

The rice subsector has experienced three strikirgte since the last meeting of
the International Rice Commission, held in 2002Bangkok, Thailand. First, the
United Nations General Assembly adopted Resolub@l62, declaring 2004 the
International Year of Rice; it was the first tintfeetUN had dedicated this honour to a
single commodity. Second, in 2002 world rice prdauchbegan to increase once again,
following three consecutive years of declining probn: world production in 2005
stood at around 614 million tonnes of paddy ricA@STAT, 2005). Third, world
average yield in 2005 is projected to break therdhés/ha barrier. An average yield of
4 tonnes/ha may not appear to be a major accompdist)y but considering that rice is
grown on over 150 million ha under a wide variefyconditions from irrigated to
dryland to floating, an average yield of 4 tonnaséindeed a significant achievement.

There are, however, also negative factors thatuglatipe rice sector. Rice
production in sub-Saharan Africa continues to bgaced by consumption; imported
rice now accounts for over 50 percent of sub-SathAfaca’s rice requirement. Rice is
rapidly becoming a food staple in the African datd low and stagnant rice production
accentuates the food security problem confrontingghmof sub-Saharan Africa. Food
shortage in Africa is becoming synonymous with raiedicit. Excessive water usage,
environmental degradation due to pesticide andienitrcontamination, methane
emission and ammonia volatilization are a few @f #ladverse affects of rice production
requiring urgent attention. Land and water resaufoerice production are diminishing
and global climate changes may have a major effactice production. There are,
however, a wide range of technologies availabledéducing the adverse consequences
of rice production, but the majority have not beextended to the rice grower.
Technology adaptation and adoption remain oppdrasand challenges.

In consideration of the entire spectrum of evethis, Twenty-first Session of the
International Rice Commission (IRC) is being held & much more positive
environment than most recent sessions. Severalkeoddvances in rice production have
emerged from recommendations made at recent IRGiosss in particular the
promotion of improved crop management technologidse Twentieth Session in
Thailand, as well as the Nineteenth Session in Eggpde important recommendations
for improving yield and bridging the yield gap migated rice. The Expert Consultation
on Yield Gap and Productivity Decline in Rice Protion in September 2000 in Italy
also identified that improved crop management actrology transfer are the principal
mechanisms for enhanced yield. FAO and its parttmwk immediate action on the
Commission’s recommendations and made major pregrethis important area, that
has the potential to enhance the productivity arfficiency of farmers’ crop
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management as well as to help meet global foodrisgaequirements. This article
gives primary attention to these advances andralgews other developments that may
have important effects on the global rice industrthe near future.

Il THE CHANGING ENVIRONMENT OF RICE PRODUCTION

Global rice production has met consumption demamdng recent decades.
However, this situation cannot necessarily be naaed without appropriate action in
the near future. The global rice production enviment is undergoing substantial
changes in numerous areas that require adjustnmerite research and development to
support sustainable production.

II. 1 Increasing rice demand and declining resource for rice production

Worldwide, rice provides 27 percent of dietary gyesupply and 20 percent of
dietary protein. Rice production nearly doubledimgrthe period from 1970 (316
million tonnes) to 2001 (592.8 million tonnes). Thrld’'s rice production, after
reaching a peak in 1999, declined during the 2@®@€riod and has been increasing
again since 2002 (Figure 1), closing the gap betwesnsumption and production.
However, there are still 852 million people suffeyifrom hunger and malnutrition and,
due to the steady population increase, rice denmpdojected to increase from 571.9
million tonnes in 2001 to 771.1 million tonnes B3® (FAO, 2003a).
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FIGURE 1:World rice production in 1970, 1980, 198@® 1995-2005ource:
FAOSTAT, 2005).

The world rice harvested area grew from 133 milli@nin 1970 to 157 million
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ha in 1999 (FAOSTAT, 2005), mainly as a result bg tincrease in cropping
intensification. In tropical climate areas with éawable temperature regimes, two or
more rice crops can be grown on the same landy@aa Rice-rice and rice-other-crop-
rice systems are very popular with farmers in Badgth, southern China, southern
India, Indonesia, Myanmar, the Philippines and \Neim. Rice-rice systems are also
widely practised in many irrigated lands in sub-&ah Africa. Continuous rice
production systems are also common in much of ¢edphiatin America.

In 2005, the global rice harvested area was 153I®bmha, i.e. a decline of 3.4
million ha since 1999 (FAOSTAT, 2005). In the ndature, the possibility for
expanding area under rice-based systems will beelihdue to increased competition
for land and water from the urban and industrigt@s in the major rice-producing
countries in Asia. Outside Asia, inadequate watgypl/ limits rice cultivation in
Spain, Portugal, Egypt and Australia (Nguyen andrefe, 2005). The Egyptian
Government plans to limit the area under rice petida due to the limited water
supply. In a number of countries in sub-SaharamncAfand Latin America, there is still
considerable land area suited to rice productiaoghtdevelopment costs are a deterrent
to expanding irrigated rice in Africa. Lack of ctgbiand stable economic policies
restrict long-term investment in irrigated riceliatin America, despite the availability
of vast land and water resources.

The accumulation of greenhouse gases in the atrecsphwarming the planet,
resulting in changes in the global climate (IPCG0D. In 1992, Downing reported
that the core agricultural zone in Zimbabwe woutdéduced by 67 percent with a 2°C
temperature increase (Downing, 1992). A later reptso suggested that agricultural
land in the low latitude tropical climate regionsaynbe hardest hit by temperature
increases (Rosenzweig and lIglesias, 1994). Recdddgwin et al. (2005) estimated
that the amount of land classified as "land cldssvBich is the primary land class for
rice, maize, sugar cane and rubber in tropicalsane@auld decline by 18 to 51 percent
in the next century as a result of global warming.

Increasing the productivity of the rice systems jpiawen an effective means of
conserving water and of decreasing greenhouse gasesetland rice systems by
reducing the area under production. The large-sadt@ption of hybrid rice (about
50 percent of total rice area) permitted Chinantmease production from 128 million
tonnes in 1975 to 191 million tonnes in 1990, whielucing the rice harvested area
from 36 million ha in 1975 to 33 million ha in 199B8iguyen, 2004). Increase in
productivity has translated into a substantial otidn in the total amount of water
consumed in rice production. The practice of intdant irrigation is also expanding as
a potential alternative to the relatively high rafewater consumption in fully flooded
irrigated rice.

II.2 Changing policy, trade and market agreements

Historically, rice trade has accounted for onlyrmaaf amount of world rice
production; until recently, it was considered refgly unimportant. Rice is generally
thought of as the "most protected" crop since gawents have historically intervened
in pricing, inputs supplies, procurement and tradewever, trade in rice has grown
into a major international business with globakrtcade amounting to over 26 million
tonnes (milled) in 2004 and it is projected to come to grow (Calpe, 2005). The rice

55



protection policies in both developing and devetbpeuntries are frequently becoming
contested issues in world trade negotiations. Taeet liberalization policies resulting
from the Uruguay Round of the GATT conference im ldite 1990s are often considered
to be the driving force behind the rapid increasede trade. Likewise, failure to reach
an agreement at the WTO-Cancun meeting was pratgditby agriculture, and rice
trade was a major issue. Market access and expiosidies are major issues still to be
resolved. Domestic price support is also an impbitsue that appears to be difficult to
negotiate due to the historical importance of @sea food and source of income in
many major rice-producing countries. Although intgronal rice trade is still relatively
small and accounts for only 7 percent of world picitbn, trade has been shown to
assist in reducing large fluctuations in natione¢ iprice and has had a calming effect
on world prices.

National rice policies are in a continuous statewdlution, and more changes
are anticipated as world production and consumptigualize and other sectors of the
economy become increasingly important in the maj@e-producing countries.
Consequently, rice is no longer viewed as just@sistence crop in the world market
but increasingly as a tradable commodity. Recamndis$s reported that complete trade
liberalization would increase rice trade by betw&emand 73 percent (depending on
grain type), increase export prices by 2 to 91 gercbut decrease consumer prices by
18 to 27 percent. Total economic gain from compléteralization would amount to
US$7.4 billion annually with over two-thirds of tlgains going to importing countries
or rice consumers (Wailes, 2004). This illustratles potential economic gains and
losses involved in rice trade agreements. Althotigias not been quantified, similar
reductions in government subsidies in the UniteteStof America and Europe would
have major impacts on world trade and rice prices.

II. 3 Diminishing labour supply and increased concen for environmental
conservation

Rice cultivation in many countries is labour-intimes Labour shortages are
being experienced in many rice-producing areasaalty those near urban centres, as
farmers migrate to seek more lucrative employmandther sectors of the economy.
The labour supply for rice production is diminisipim a number of Asian countries
(Pingali, Hossain and Garpacio, 1997). Farm medadion will be required to sustain
rice production as migration from rural to urbareas increases with industrial
development. There is a need to foster sustainabechanization, which is
environmentally friendly, ecologically sound andsderesource demanding. Direct
seeding is growing in popularity in Asia due todab shortages for transplanting.
Direct seeding requires rice varieties with thicklgms and which are less susceptible
to lodging, as well as better land levelling anégaration to ensure adequate plant
establishment.

Environmental considerations play an increasingkyportant role in rice
production. Contamination from pesticides and liedrs is under close scrutiny;
programmes such as integrated pest managemennguated nutrient management
offer viable alternatives. Reduced subsidies fdilizers will require greater efficiency;
this in turn will change cultural practices. In geal, the major rice-producing countries
have low N-use efficiency. Technology for highewubk efficiency is available, but has
not been adopted by most rice producers. New paradin technology transfer are
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required to expand the use of proven technologigsest management, fertilizer usage
and water management.

II. 4 Shifting consumer preference and malnutrition in rice-consuming
populations

Nutritional value is normally not considered a duadive factor. The nutritional
contributions of rice were reviewed extensivelytie 2002 IRC session (Kennedy,
Burlingame and Nguyen, 2003). Essentially, rice daveloping countries is an
important source of carbohydrates, accounting ftwben 27 and 50 percent of the
dietary energy supply, a major source of proteuppsying 20 to 50 percent of the
dietary protein requirements, and a significantrsewf fat, supplying 3 to 27 percent
of the dietary requirements. The variation in nregtlietary requirements is explained
by the wide range in rice consumption. In countsesh as China and India, rice
supplies approximately 9 to 17 percent of the revemded nutrient intake (RNI) of
calcium, foliate and iron and nearly 20 percenttted RNI of zinc. In general, rice
contains adequate levels of B vitamins (thiamimeoffavin and niacin) but contains
little vitamin C, D or beta-carotene (vitamin A)hd bran contains the highest level of
dietary fibre, minerals such as Ca, K, Fe, Zn ands€Pwell as most of the B vitamins.
Consequently, rice processing (milling and polighinsignificantly reduces the
nutritional quality of rice. Most high-yielding vaties contain less than 1.5 mg
iron/100 g, but germplasm has been identified dgoimg twice this quantity (Grahaet
al., 1999; Juliano, 2003). However, iron nutritiorc@mplex and a major problem is the
low bioavailability (often only about 18 percenip addition, there are numerous
inhibitors of iron absorption, including phytic d¢ipolyphenols, vegetable proteins and
calcium, as well as enhancers of absorption tldtide ascorbic acid, organic acids and
animal tissues, i.e. meat, fish and poultry.

Extensive research is underway to improve the thtal quality of rice, using
both conventional breeding methods and biotechryld@griation within the species
permits the use of conventional breeding methodsmjorove nutritional characters
thereby avoiding the difficulties with geneticaltyodified organisms (GMOs) (Graham
et al, 1999; Kennedy, Burlingame and Nguyen, 2003).aDatTable 1 show a wide
range of protein content in rice varieties arouheé globe. Similarly, Senadhira,
Gregorio and Graham (1998) reported large variatiomnthe zinc and iron content
between grains of different rice varieties. Attesjat improve beta-carotene content led
to the "Golden Rice" phenomenon in the mid-1990s,the difficulties encountered in
engineering led to delays in its commercial develept. Many of these difficulties may
now have been resolved and new research is pragipwminting to higher levels of
beta-carotene (Beyet al.,, 2002). Efforts are also underway to increase aontent via
several methods including genetic modification gsithe ferritin gene from the
common bean (Luccet al, 2000). Although much of this work is at an adwhstage,
a major limitation remains consumer acceptanceMOGice.

TABLE 1 Protein content in grains of rice planteduand the globe

Source Sample number Range of protein content
(%)
Oryza sativa.. 2674 4-14
Asia 1626 4-14

57



Australia 24 5-10

North America 190 4-13
South America 301 5-13
Europe 233 5-13
. Africa 300 5-11
Oryza glaberrimeSteud 195 9-14

Source:Juliano and Villareal, 1993 (adapted).

Higher incomes as a result of developments in tlaufacturing sector are
leading to greater demand for higher quality ri€ke price of aromatic rice such as
Basmati and Khao Daw Mali is much higher than tgfatYVs (high-yielding varieties)
and the demand for aromatic, soft and long-grage rcontinues to increase with
improvements in the income of rice-consuming popohe, especially in many
European countries (Ferrero and Nguyen, 2004).€@tly, high quality rice accounts
for 75 percent of international rice trade (Calp6é05). Rice breeders will have to be
more stringent on grain quality characteristicsn@et the requirements of sophisticated
consumers.

II.5 Emerging partnerships in research and develoment

The contribution to rice producers and consumessfresearch conducted at
the international research centres under the C@g@tative Group [on International
Agricultural Research]) system is large and unqaeable. Both the consumer and the
producer have benefited tremendously from the atBsmmade in research. Further
refinements in pest and disease resistance breegidgmproved grain quality have
added further value to the high-yielding plant typleat drove the Green Revolution in
the 1960s and 1970s. The worldwide benefits ofGheen Revolution were seen in the
yield increase of 1.7 tonnes/ha (Figure 2). AltHougpt readily apparent, agronomic
research conducted following the Green Revolutisnthe primary factor fuelling
current yield increases.
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FIGURE 2 Trend in world rice yield, 1970-2005qurce:FAOSTAT, 2005).

The CG centres have fostered closer collaboratvatis national programmes
and non-traditional partners, partly as a resulttheg reduction in resources. The
participatory approach to research has helped #meres focus more sharply their
research activities. Furthermore, centre-wide afites were introduced to reduce
duplication of efforts and more cost-effective masté programmes. The CG centres
have historically been the source of new technekgcurrent research from these
centres and elsewhere will contribute to the canmig effort to further increase rice
production that is less resource demanding andd@ssging to the environment.

Public sector research and extension programmes traditionally assumed
responsibility for national enhancement of riceduaction in many countries. In Latin
America, however, the demise of the public secftorts during the 1990s due to
structural readjustments resulted in the surfacihg national growers association as a
primary conduit for rice research and developmeturrently, the private sector
accounts for nearly 80 percent of all expenditumesice research and development in
Latin America. A similar retraction in public sec&upport to rice has occurred in much
of Asia, but the private sector has not often agzlienstronger role in rice development.
Little funding is available for laboratory-level on-farm research activities.

The private sector is an untapped resource for d@eslopment. Private seed
companies, fertilizer suppliers, pesticide compsireéc. depend on an economically
successful farmer to be successful themselves.atiliancement of technologies that
increase farmer profits also produces increaseaxb sdlessential inputs. Recently, non-
governmental organizations and the private sedwe lbegun to actively invest in rice
research, especially in the field of rice biotedbgy (Brookes and Barfoot, 2003).

Policy-makers as well as researchers and extepsi@onnel, therefore, need to
examine alternative means of support for vital research and development. State and
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district governments are assuming more of a rolesemeral countries, NGOs are
operating in all areas of development, input suplihave a vested interest in the
advancement of rice, and millers require paddy perate. Establishing partnership
linkages within the rice chain to pool revenueresearch and development is feasible,
since all sectors have a vested interest in theesscof the crop. Promoting research
and development through growers associations ategctive alternative. For example,
FLAR (Latin American Fund for Irrigation Rice) natnly derives funds for rice
research and development from producers and mblers has established agreements
with commercial seed and chemical companies. EXxpgrahd widening partnerships
among the public sector, NGOs and the private s&dtbbe a central challenge for rice
research throughout the world. The FLAR model stiobe examined by other
countries.

[l FROM CONCEPT TO PRACTICE: CASE STUDIES ON CLOSI NG THE
YIELD GAP IN IRRIGATED RICE PRODUCTION

The Nineteenth Session of the International Ricen@gsion in 1998 directed
special attention to the yield gap in irrigatecerend noted that bridging the yield gap
was the most appropriate means of increasing yaeld profitability in the highly
productive irrigated sector. Subsequently, FAO (Rpmrganized in 2000 in Italy an
Expert Consultation on Bridging the Yield Gap tpadvided a forum for analysing the
extent of the yield gap in the major rice-producregions and developing action plans
for addressing the problem. These two events coedbiith the Twentieth Session of
the IRC provided the basis for formulating the capic of rice integrated crop
management to enhance productivity in irrigated,nghich was then articulated by the
Secretariat of the International Rice Commissioguin, 2002; Clampett, Nguyen and
Tran, 2003). After the Nineteenth Session of then@dssion, FLAR with assistance
from the Common Fund for Commodities (CFC) commdnekorts to close the yield
gap in several Latin American countries, while FAfas assisted Indonesia, the
Philippines, Thailand and Viet Nam in initiating tiadies in integrated crop
management and technology transfer. The InterratiBice Research Institute (IRRI)
in collaboration with Indian institutions has alsadertaken activities to address the
yield gap problem. Finally, a new “compost-basedhaept for smallholders emerged
from Madagascar and is referred to as the SysteRia# Intensification (SRI). While
the activities are being pursued by different orgations, often with distinct methods,
they all have the common objective of increasingfaom yields through the use of
improved crop management.

I1l. 1 Asian case studies

Improved crop management programmes are also loeplgmented in several
Asian countries, including the Philippines, IndaamgsViet Nam and India. The
programmes are being implemented by several itistitsl using different technologies
and methods of technology transfer. Results froverseg of the countries are presented
in the 2005 issue of the International Rice Comimisdlewsletter (Vol. 54).

Indonesia. Much research, development and assessment of atéegicrop

management (ICM) has been carried out by numeratisnal institutions in Indonesia
during the last 5 years (Abdulrachman, Las and ardij 2005). The programme has
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evolved from a discipline-oriented on-farm reseanglogramme into an active
integrated extension programme that utilizes ICMaasethodology with a set of
principles for guiding farmers in managing the racep with emphasis on the following
areas: (1) selection of rice variety for high yieldd use of quality seed; (2) planting of
young and healthy seedlings; (3) incorporation @faaic manure and basal fertilizer
prior to transplanting and use of the leaf coldart for predicting the need for nitrogen
top-dressing; (4) use of intermittent irrigatioB) frequent mechanical weeding; and (6)
control of pests and diseases based on reguldrdiedervationsThe rice ICM system
was first evaluated in Grobogan District, Centi@lal in the wet season (Nov.-Feb.) of
the 2000/01 cropping season. In the 2001 dry sedlserassessment became part of the
National Integrated Crop Management Network of timelonesian Agency for
Agricultural Research and Development (IAARD) andcswconducted in seven
provinces. In 2002, the Integrated Rice Developnitnaject (P3T) was initiated and
developed in 31 districts, located in 14 provinCHEse assessment of the impact of the
application of rice ICM system during 2001/02 shdwbat the application of ICM
methodology positively increased yield in 25 vikag(out of the 26 villages assessed),
with yields increasing by more than 20 percent3rvillages (Table 2). The programme
found that new varieties, seed treatment and rodemtrol were the preferred features
of the ICM programme. In contrast, use of the le@bur chart, organic fertilizer and
soil analysis to predict P and K requirements veast accepted by growers.

TABLE 2 Range of yield changes due to applicatibfCiv methodology in 26 villages
in Indonesia during three cropping seasons, 2001-02

Range (%) of yield change due to application of ICM  Number of villages
Increase of > 30% to < 50% 6
Increase of > 20% to < 30% 7
Increase of > 10% to < 20% 8

4

1

No increase
Decrease of > 3%
Total number of villages under observation 26

Philippines. The Philippine Rice Research Institute is implenmgnta rice
integrated crop management system, referred toadsy®heck (Cruzet al, 2005;
Olvida, 2005; Publico, 2005). The programme is Haspon the application of key
checks similar to the Australian RiceCheck progranifechnological interventions
consist of eight checks, namely: use of high qualted; land levelling; reduced density
and early transplanting; use of leaf colour chartrhonitoring N nutrition; monitoring
of panicle size and density; water management;rabof pests, diseases, insects and
weeds; and harvest at early maturity. A large nundfeon-farm demonstration plots
show that full compliance with the checks results yields of over 8 tonnes/ha
compared to an average of 4.5tonnes/ha with cdiored crop management
(Figure 3). Yield is highly related to adoptiontbke key checks and ranges from about
4 tonnes/ha from farmers who achieved three keyxkshéo over 8 tonnes/ha from
farmers who achieved all key checks. Similarly,sgrerofit margins nearly doubled
from US$421/ha to US$828/ha due mainly to increageldl. Although some farmers
reported high yields, especially during the dryseea the overall impact was limited
because the checks were only partially adoptedy @l percent of the farmer-
cooperators followed all eight recommendationsnfeas seldom adopt technologies as
"packages"; they normally select component prastibat they view as more important.
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Adoption of several practices (in this case, eigluires time and much effort.
Therefore, during the initial phase of introducithg technologies, it may be necessary
to reduce the number of technological interventioesulting in a simpler technical
message.

FIGURE 3 Yield increase in the Philippines duringtweason related to adoption of
various improved management practices (checks)

Yield vs Use of Checks,
4 |ocations

y = 0.7943x + 3.3867
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Source:Cruzet al, 2005 (adapted).

Viet Nam Viet Nam is employing an integrated crop managenpeogramme
called "3 Increases, 3 Reductions" (Pham, Trinh &rah, 2005). The application of
this programme follows a participatory approachvhich the technology is introduced,
tested and subsequently modified based on farmmrexnce. The programme has not
to date resulted in substantial increases in rielelyYield increases ranged from 1.7 to
6.3 percent in three cropping seasons in two distrduring 2002-04. However, the
programme reduced production costs as a resulbeofdecrease in the quantities of
fertilizers, pesticides and seed; there were atsprovements in grain quality. Rice
produced with the "3 Increases, 3 Reductions" @nognewas cleaner as a result of the
lower incidence of disease infection resulting ighler whole grain yield from milling.
As a result, profits increased from US$44 to USB&&eason (Pham, Trinh and Tran,
2005).

India. Collaboration between IRRI and Indian scientiststie the development
of an ICM programme incorporating technologies fremarious sources. The ICM
programme is built upon five management factorstye@ansplanting (4-leaf stage);
one seedling per hill; square transplanting (0.2250.225); early and frequent
mechanical weeding; and intermittent irrigation I@@abramaniaret al, 2005). Yield
increase on research farms using the five managefaetors ranged from 35 to
48 percent. Removal of a single component causedidifiowing yield depressions:
19 percent due to late weeding; 16 percent dueraaosplanting older seedlings;
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14 percent due to transplanting more than one isgeper hill; and 10 percent due to
infrequent irrigation. On-farm demonstration plogported yield of 6.6 tonnes/ha with
ICM and 4.4 tonnes/ha with conventional managemang 50 percent yield increase.
Profits increased more than threefold from US$18580 US$369/ha due to
improvements in crop management. The programmerigmtly developing procedures
for widespread dissemination of the ICM technolegie

I1l. 2 Latin American case studies

Following the recommendations that emerged from Nireeteenth Session in
1998 and the Expert Consultation on Bridging theldiGap (FAO, Rome) in 2000,
FLAR obtained assistance from the Common Fund fam@odities (CFC) to initiate
efforts to bridge the yield gap in several Latin émcan countries. The following is a
summary of the results of this effort in southemma#ll, Venezuela, Costa Rica and
Nicaragua.

Rio Grande do Sul, Brazil Average irrigated rice yield in the State of Rio
Grande do Sul in southern Brazil stagnated atdnBds/ha in the last 15 years. In
2003/04, FLAR, in collaboration with the state rigeowers association, Instituto Rio
Grandense do Arroz (IRGA), initiated activities tmprove vyield through the
introduction and promotion of improved crop managem(Pulver and Carmona,
2004). The salient features of the technical irgeton focus on six strategic
management practices: planting date to exposertieto high solar radiation during
the reproductive period; reduced seeding densify@duce healthy plants that are less
susceptible to lodging with less incidence of folisseases; improved pest management
based upon insecticide treated seed; balancedioniti sufficient quantities for high
yield; early weed control; and appropriate irrigatiwater management. The six
practices must be applied in an integrated manneémath precision. Simply adopting
one or two of the improved practices and omittintpecs does not result in the
anticipated increase in yield. Likewise, applyihg practices but at an inopportune time
or under an inappropriate condition does not predbe desired results.

In the first year of the project (2003/04), demoaisbn plots were established at
17 sites. Farmers who applied all the practiceb precision obtained an average yield
of 9.7 tonnes/ha, which is 4 tonnes/ha greater thlam regional average and
3.5 tonnes/ha greater than the adjacent commeieldk of the participating farmer
(Table 3). From the demonstration plots, establisaetwo sites of commercial size,
yields of 12 tonnes/ha were recorded. These arditjfest yields that have ever been
reported in the state and clearly show that veghhyields are feasible even with
currently available varieties when accompaniedngroved crop management.
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TABLE 3 Summary of yields obtained with the mospegpriate technology in
demonstration plots established on farms with fardesders

Region Yield (tonnes/ha
District  Farmer Improved  Yield increase
average yield crop over district
management average
Fronteira Oeste Region - 7 sites 5.9 6.7 10.0 4.1
Campanha Region - 2 sites 5.5 5.5 10.0 4.5
Depressao Central Region - 5 5.6 5.8 9.0 3.4
sites
Average of all regions - 14 sites 5.7 6.2 9.7 4.0

Source:Pulver and Carmona, 2004 (adapted).

In the second year, the programme expanded to &#/eites. The mean yield
of demonstration plots comprising over 8 000 ha Waktonnes/ha (2.3 tonnes/ha
greater than commercial fields on the same farmaplg 4). Growers who adopted all
the practices but not in the degree required hadarage yield of 7.8 tonnes/ha
(1.6 tonnes/ha greater than the regional averagegitne same season). These farmers
generally did not reduce the seeding density ta¢qaired level. Growers who partially
adopted the improved practices obtained a yield.btonnes/ha (1.0 tonnes/ha greater
than the regional average). Finally, growers wherated only one or two field events
and attempted to use the technology but in an ioiggemanner reported an average
yield of 6.5 tonnes/ha, representing a yield inseeaf only 0.8 tonnes/ha above the
regional average. The varying level of successed@ing upon the degree of adoption
of the technology, is similar to the yield respansxperienced with the adoption of
"production checks", popularized by the AustralRineCheck programme.

TABLE 4 A summary of farmer participation, adoptiohimproved practices and the
resulting impact on yield, production and incometfee 2004/05 cropping season

All RegionsNo. farmers Area Yield Yield Production
2004/05 season (h@)  (tonnes/ha increase increase
(tonnes/ha  (tonne$
Farmer Leaders 52 8 467 9.1 2.3 19 124
Farmers with assistance 115 25 805 7.8 1.6 42 291
Farmers without assistance 268 52 107 7.1 1.0 83 15
Indirect participants 1171 114 209 6.5 0.8 92 247
Total 1 606 200 588 206 816
Value of increase 31 022 400
production @ US$150/tonne
Increased income/farmer US$19 317

Source:Pulver and Carmona, 2005 (adapted).

In just two growing seasons, the programme inc@igor 1 600 farmers over an
area of approximately 200 000 ha into the improsegh management programme. The
large number of participants and the rapid adoptibthe technology are principally
due to the extension methodology employed, thathis, "farmer-to-farmer” method.
This system is based on farmer-to-farmer exchamegylting in the autonomous
diffusion of technologies. In addition, the use lafge-scale demonstration plots
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provides convincing evidence that the technologyndéeransferred is relevant, easily
adjusted to different conditions and simple to ddop

Venezuela During the last two decades, the mean rice yiel&¥enezuela has
remained stagnant at 4 to 4.5 tonnes/ha. In th& 2@@dson, the CFC/FLAR project
commenced, providing assistance to the nationalk rigrowers association
(FUNDARROZ) with the objective of developing a cdmrated technology transfer
system (Pulver and Rodriguez, 2004 and 2005). Thogeg collaborates with eight
organizations, accounting for approximately 115 @@0of irrigated rice (nearly
80 percent of the total rice area in the count®uring the 2003/04 dry season,
demonstration plots with improved management teldgyogave excellent yields, often
exceeding 9 tonnes/ha. The agronomic practicesrésaited in improved yields were
based on four concepts: date of planting that gerthe crop to receive maximum solar
radiation during the reproductive phases; N feeilimanagement resulting in high N
efficiency; early weed control; and improved irtiga water management. In the
second year of the project, two additional prastiasere added: the use of insecticide-
treated seeds to control insect outbreaks duriog establishment; and lower planting
density to reduce foliar disease and cost of tteaéeds.

National yields in Venezuela are increasing at siefarate than in any other
Latin American country (FAOSTAT, 2005). The currestional yield of 5.2 tonnes/ha
is approximately 0.5 tonnes/ha greater than théomat average prior to the CFC
project. Numerous demonstration plots as well asmercial fields have demonstrated
that yields of 6 to 7 tonnes/ha are readily feasthiring the rainy season and yields of
8 to 10 tonnes/ha are obtainable during the drg@ewhen solar radiation is abundant.

Costa RicaMean irrigated rice yields in Costa Rica have stéeqh at about 4 to
4.5 tonnes/ha over the last 15 years. In the 2@084ason, demonstration plots were
established using the six strategic managementiggacdeveloped for Venezuela, but
modified to suit local conditions. On two coopemngtiarms on a semi-commercial area,
yields of 7.5 tonnes/ha (approximately 3.5 tonnegjleater than the national average
yield under irrigation) were obtained (Oviedas, 200In the 2004/05 season, the
improved practices were extended to six commefaia@hs and 1 500 ha were planted
using the six strategic practices, resulting in arerage yield of 6.5 tonnes/ha
(2.3 tonnes/ha greater than the national averdgethe same season, demonstration
plots planted on the same farms using "best managepractices” gave an average
yield of 7.6 tonnes/ha over an area of 360 ha t(BAes/ha greater than the national
average) (Figure 4). The "best management prattiGee essentially further
modifications of the six strategic practices fors@oRican conditions.

Nicaragua Yields in the irrigated production system were appnately
4 tonnes/ha during the last decade. During thettasitseasons, the FLAR/CFC project
in collaboration with the national rice growersasation (Asociacion Nicaragliense de
Arroceros - ANAR) introduced improved crop managetngractices. The technology
consisted of the same six strategic managementigeacdescribed for Brazil and
Venezuela, but adjusted to the conditions of Nigasa In the 2003/04 season, the
technology was introduced on one commercial farreldvwith improved management
was 9.7 tonnes/ha (5.3 tonnes/ha greater than #tienal average under irrigated
conditions). In the second season, the same temimowas extended to four
commercial farms. The average yield of the "beshagament practice” farms was
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9.9 tonnes/ha (Pulver, Bejarano and Mendez, 2(@aiticipating farmers also began
utilizing the technology and reported an averagddyof 7.4 tonnes/ha. These yields are
3 to 5.5 tonnes/ha greater than the national aegf@gure 5).

FIGURE 4 Summary of yields in Costa Rica with imggd crop management
(2004/05) compared to historic yields

Yield Advances in Costa Rica

9
8 7.6
g 7 6.5
el
2 6
>
> 4.2
R : T
National Average Yield Commerical FHelds, semi- Best Management Practice
improved
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lll. 3 African case study

The system of rice intensification (SRI) was depeld in Madagascar in 1986
and has recently been spreading to Asia (Stoopoff@md Kassan, 2002 and 2004;
Stoop, 2003; Uphoff, 2005). SRI is based upon e@dgsplanting of clean seedlings,
careful attention to transplanting to avoid rogury, transplanting at pre-determined
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spacing (0.25 x 0.25 m in unfertile soil and u®160 x 0.50 m in fertile soil), frequent
hand weeding before canopy closes, use of largeuaimoof compost or organic
amendments, and intermittent irrigation to mainthi@ soil constantly moist during the
vegetative stage followed by flooded conditionsimyireproduction. The SRI system
has been called unconventional even though thentdéatly employed has been well
known for decades (Doberman, 2003; Sinclair, 1¥8ehyet al, 2004). Use of high
quality seed is known to provide a yield advantafd.0 to 15 percent; transplanting
before the 4-leaf stage increases yield by appratdin 16 percent (Balasubramanitn
al., 2005); a weed-free environment is essentiahfgh yields; and numerous sources
of organic matter contain sufficient nutrients tagh yields if applied in sufficient
quantity.

Intermittent irrigation is feasible if weeds can lw®ntrolled manually.
Intermittent irrigation has been practised for adlsain the Tolima area of Colombia
and high yields are the norm, often exceeding h@de/ha. However, weed control
costs often reach US$400/ha due to dependenceemnicdl weed control and the need
for repeated applications in the absence of floaedlitions to provide residual weed
control. This does not appear to be a limitationdimall farms, which are the focus of
the SRI programme and where frequent hand weedinfgasible. Management of
inorganic N fertilizer (urea) is a major problemtlwaut the water control provided by
flooded conditions. Ammonia volatilization is a leugroblem with surface applications
of urea; it can be significantly reduced by appdyurea on the dry soil surface followed
by establishing a permanent flood to prevent mgtitfon/denitrification. In contrast,
nutrients derived from the degradation of orgamimpost are essentially "slow release”
with minimum losses. Some composted materials aofigh levels of nutrients (e.g.
chicken manure), and if applied in sufficient quignthey provide adequate nutrients to
support high yields. However, not all compost chrin nutrients, especially N. Given
the wide variation in nutrient content of diversanpost, the SRI programme requires a
more precise definition of suitable organic compost

lll. 4 Summary of case studies

The case studies from several countries in Asiinl&merica and Madagascar
implemented under distinct socio-economic settimgsploying different technologies
and methods of transfer have several featuresnmmm:

1. High yields of irrigated rice are readily obtaitelwith improved crop practices
utilizing current varieties. Yields in on-farm denstration plots and commercial area in
southern Brazil routinely surpass 10 tonnes/hayagids as high as 12.3 tonnes/ha have
been obtained. Yields in Venezuela in the dry seadten surpass 10 tonnes/ha in large
areas. In Nicaragua, yields of over 12 tonnes/hee hlaeen recorded in on-farm
demonstration plots. In the Philippines, a yield Xf tonnes/ha was recorded in
demonstration plots using the PalayCheck technesogbimilarly, high yields often
exceeding 8 tonnes/ha have been reported in lowdaimfled rice in Indonesia when
grown under improved management. The SRI programms also reported
exceptionally high yields. An eminent rice sciensigated that the yield increases due to
improved crop management are comparable to the weéVances experienced during
the Green Revolution and referred to the advancesrong in crop management as the
"Agronomic Revolution" in rice (Jennings, 2004).
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2. Observations from Asia and Latin American coustiigicate that varieties are
not the only limitation to improved vyield. Currenthavailable varieties are capable of
yielding over 10 tonnes/ha and farmers are explpitess than 50 percent of the yield
potential of available genetic material. The yigap — the difference between yield
potential and actual yield — is due to lack of &&dlon of improved crop management
practices. New genetic material will only be beaiadiif accompanied by improvements
in crop management; otherwise, yield expressiohheillimited by deficiencies in crop
management, as has been the case since the GregelutRa. On the other hand,
improved crop management offers the opportunityptant breeders to develop genetic
material with higher yield potential. For exam@®AR breeders, recognizing the yield
limit of current varieties, have adjusted their datilng programme to focus on
identifying genetic material with higher yield potaal to link to improved crop
management.

3. High yields are more feasible in more favouredi@ges. Irrigated areas are
easier to impact than less favoured ecologies;jtala@dvances have also been reported
in the lowland rainfed ecology. Within the irrigdtsector, high yields are dependent
upon adequate solar radiation. Yield advances ame rinequently recorded during the
dry season in the tropics or in temperate envirarigjevhere solar radiation is not a
yield-limiting factor. Yield during the wet seasan the tropics is limited, most
probably due to low levels of solar radiation. Algh-yielding environments, such as
California, Australia, Egypt, coastal Peru and sbathern cone of South America, also
exhibit high levels of solar radiation. Under trogli conditions, adjusting the planting
date to encounter high solar radiation during thical phase of panicle initiation to
flowering is one of the primary factors resulting high yields reported in the case
studies in Latin America.

4. Focusing production during the dry season and wndeation presents
opportunities for alternative uses of land resosirdering the wet season and in less
productive ecologies. At current rice prices, prtcn during the low-yielding wet
season and in stressed ecologies may often natdm®mically viable. Rice prices have
been declining for decades and as production anduroption equalize, there will be
more pressure for lower paddy prices (Dawe, 2008¢ low level of return on labour
in rice production often confines farmers to poyettise of simple water harvesting
techniques permits production during the high saladiation dry season. Also
alternative land use and income-generating practice required. Fish production may
provide more income than rice during the wet seakwmestock rotated with rice is an
attractive alternative in many areas and is alreadiely practised in the temperate
regions of Latin America. In Asia, traditional tking encourages rice production
during the monsoon season since rice can tolevergssive water. However, further
yield improvement during the wet season may betéichdue to the low level of solar
radiation. More thought is required to identifyeaftatives to rice farming during the
solar-radiation-limiting wet season and other fas®ured ecologies.

5. To date, the efforts in integrated crop managerhaué been carried out mainly
by FAO and some government institutions in four aisicountries, by IRRI and
institutions in India, and by FLAR in Latin Ameri¢as well as growers associations in
a number of countries). The transfer of SRI wasi@drout by conservation groups and
NGOs. Traditionally, technological developmentsrize were derived primarily from
research activities at the CGIAR centres. The C&esy may have over-emphasized
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variety development at the expense of crop managefoblowing the success of the
Green Revolution resulting in a missed opportuiaityl decades of yield stagnation,
especially in the high-yield-potential irrigatedsggm (Jennings, 2004).

Variety improvement merits sustained attention rdeo to address the yield
potential barriers. Varieties with higher yield gotial will be essential for a sustainable
increase in rice production under conditions of idishing land and water resources
and taking into account the potential impacts dmate changes such as high
temperature regimes and increased area undeliriitiegnce due to the rising sea level.
The achievement of mapping the rice genome in 200&tes new opportunities for the
application of genetic resources in rice varietypiavement by allowing scientists to
identify and functionally characterize the genesl d&ochemical pathways that are
responsible for agronomic performance, resistamcdiotic and abiotic stress and
consumer quality (Khush, 2004).

[ll. 5 Outstanding issues in extension of crop margement practices

Efficient and effective technology transfer progranes. The case studies
provide convincing evidence that there are majffiedinces between the transfer of
improved crop management practices and simplyduoiztimg new varieties. Seed-based
technologies are relatively easy to introduce amgaed due to farmer-to-farmer
exchange of seed. In contrast, improved crop manageis "knowledge-based" and
considerable effort is required to educate growmeasmer-to-farmer exchange is often
important but must be accompanied by a continuithgcational process. Agronomic
practices are not "fixed" like genetic traits andusin be modified for different
environments and frequently refined for distinchditions within a particular farm.
This requires in-depth knowledge of crop managentgnthe farmer. How to teach
millions of farmers with varying degrees of edugatremains a major challenge facing
the rice sector.

Attention and resources have been directed towaespread of high-yielding
varieties. International germplasm testing prograsimave been operative for decades.
In contrast, there has been little attention tgppamanagement and the identification of
effective and efficient technology transfer prograes. The rice sector has limited
knowledge of the farmer decision-making processhous of educating growers, and
means of sustaining extension activities, with tésult that there is much "trial and
error" in technology transfer. There are severangyes of successful technology
transfer programmes that are suitable for particsiacio-economic settings, but it
would be naive to assume that systems developedemparticular country will function
similarly in other countries with distinct socioeemmic conditions. However, even
with these limitations there are concepts that agpplicable to successful technology
transfer programmes. These universal concepts tedik more clearly identified,
adjusted to particular socio-economic conditionsl assembled into a structured
extension service. It is recommended that the matesnal Rice Commission and its
partners take a lead role in defining more effitiand effective technology transfer
programmes to extend the use of improved crop nemagt practices.

Improved N managementiN fertilizer is an essential ingredient for higtelgs

in rice production. Increased costs for N-basedlitesr present a serious problem for
advocating adequate N rates for high yields, amdethvironmental consequences of
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inefficient use are also a major concéime problems associated with low N efficiency
were highlighted at the Twentieth Session of then@assion. In Asia, FAO, IRRI and
some member countries have promoted the use ofettfecolour chart for N top-
dressing. Programmes in Latin America have inc@aal practices to enhance high N
fertilizer efficiency in the technology transferf@ts. SRI also places emphasis on more
efficient N management through the use of orgamimmost. Technologies for N
efficiency are available and need to be a comporéngall technology transfer
programmes. In many African countries, high fezél prices make highly efficient
management practices essential in order to conwp#temported rice.

Research in crop managemenResearch in agronomy has not received the
attention required; there is an imbalance in resmw@location which favours genetic
improvement. This appears to be a consequences@uitcess of the Green Revolution,
but the substantial decline in the growth rateioé yield indicates that factors other
than varieties are limiting yield. A host of facdaequire further research, for example,
nutrient management for high yield, the role ofndiic factors, date of planting,
irrigation water management, and pest and diseas&#ot. Research on identifying
improved crop management practices is out of dataaking at both international and
national level. Agronomic constraints to improvesbdquction are often erroneously
thought to be "site specific”, precluding a conedrtesearch effort at the international
research centres. However, recent efforts showtkigmajor constraints to improved
crop management are widespread and it is ineffictenaddress the factors on a
country-by-country basis without networking andreigexperiences.

A% TECHNICAL OPPORTUNITIES FOR  SUSTAINABLE RICE
PRODUCTION IN THE MEDIUM TERM (2006-2010)

The current challenge is to find ways to continnereasing yields without
putting pressure on the environment. Farmers wioptad high-yielding rice varieties
obtained a major increase in yield but it was a-tome event; that is, once the new
varieties were adopted there was no subsequerd inefease. The spread of rice
cultivation into new areas, such as sub-Saharaicafpresents yet another challenge to
the scientific community. Even with the increasedoant of land dedicated to rice,
production has not kept pace with demand. Thisiihér complicated by the low-input
production systems in sub-Saharan Africa. Low-inpasults in low vyield and
subsequently high-cost-per-unit output. With theersario it is difficult for small, poor
farmers to compete in the market place againstpgraanported rice. Some low-lying
areas in Asian countries with monsoon rainfall grais are not suited for growing
anything but rice in the rainy season. Trends gcdyténdicate that the demand for rice
will continue to grow, but the issue is how to main small farmers in rice production
if yields are so low that they cannot compete iropan market situation.

Improved field management can result in significgetd increases, comparable
to the advances witnessed during the Green Rewvalutowever, in order to improve
management, farmers must be exposed to the newncamagement technology and
this implies considerable resources for extensimhfarmer training. In addition to the
closing of the yield gap with efficient transferiaiproved crop management practices,
as discussed above, there are also readily avaitabhnical options for assisting rice
farmers. The most prominent are described below.
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IV.1 Hybrid rice

Hybrid rice was first cultivated commercially in @k in 1976 and yielded
approximately 15 percent more than high-yieldingiatges. Most recently, "super
hybrids" have been developed that further increaskl by 20 percent. Hybrid rice
increased annual production in China from about rhiBon tonnes in 1975 to
191 million tonnes in 1990 (i.e. an increase of entdmran 60 million tonnes), while
during the same period, the rice harvested areaedaced from 36 to 33 million ha. In
2004, more than 15 million ha in China and 1.5iomllha in other areas of Asia were
planted with hybrid varieties. The area plantetiybrid rice in Asian countries outside
China, however, represents only a small fractionthed total rice area (Table 5),
indicating the major potential for adoption of hgbrice to increase rice production.
Outside Asia, hybrid rice varieties have also bseccessfully developed and used in
the United States of America (Way, 2004). Receffyjarid rice varieties suitable for a
subtropical climate have been successfully develap&gypt (FAO, 2003b). However,
the high price of F1 seeds due to limited produrctiemains a serious limitation to the
widespread use of hybrids. Genetic uniformity anthgrability remain a concern with
current hybrids due to a common source of cytopiasnale sterility.

TABLE 5 General situation of the commercial hylice cultivation in Asian countries
outside China, 2002-04

Hybrid rice area (ha) National rice % national
area in 2004 area covered
(million ha) by hybrid in

2004
2002 2003 2004

Viet Nam 500 000 600 000 650 000 7.40 8.8
India 200 000 290 000 560 000 42.50 1.3
Philippines 27 943 - 192 000 4.00 4.8
Myanmar 1294 54 656 54 656 6.00 0.9
Bangladesh - - 40 000 11.00 0.4
Indonesia - - 875 11.70 n.a.
Sri Lanka - - 15 0.75 n.a.
Total - - 1 497 546

Source:Nguyen, 2005.
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IV.2 New Rice for Africa (NERICA)

NERICA rice was developed by plant breeders at Alfigca Rice Center
(WARDA), combining African rice varieties alreadgapted to the local environment
with Asian varieties that have high yield potentMERICA is drought-tolerant and can
increase yield by 30 percent over traditional Adricvarieties (Jones and Wopereis-
Pura, 2001; Defoeet al, 2004). Its short growing season (approximatedy dhys
shorter than that of other varieties) is especiafigortant in sub-Saharan Africa where
farmers can schedule their planting and harvesortgke advantage of the short rainy
season in drought-prone areas. This also allowsefes to grow a second crop (e.g.
legumes) that, when alternated with rice, helpsntam soil fertility. Although
developed mainly for the rainfed uplands, reseaschepe to develop other varieties of
NERICA for irrigated and lowland systems. West d@ehtral Africa boast some 20
million ha of inland valley swamps which are waliited for rice production, but less
than 20 percent is used at present. With the ingigpport of the United Nations
Development Programme (UNDP), WARDA and FAO, thevggoments in sub-
Saharan Africa established the Africa Rice Initati(ARI) in 2002 to promote the
dissemination of NERICA rice. Recently the AfricBank of Development approved a
US$35 million multinational project for NERICA dissiination in sub-Saharan Africa
(Akintayo, 2005). Also, the Government of Japan d&groved funding support for the
FAO projects on the dissemination of NERICA and riayed rice technologies in
Ghana, Sierra Leone and Uganda.

IV.3 Progress in advanced breeding and rice biotectology

Advances in rice research and biotechnology areiardor raising the yield
potential of rice. The development of new plantetyfNPT) and C-4 rice aims to
increase the yield potential of tropical rice toabl12 to 13 tonnes/ha. Recent efforts
have resulted in only limited success (Khush, 20B4)AR breeders are now also
developing new plant types with higher yield poignto respond to the advances in
agronomy. These new types are based upon largelganiVide crosses involving wild
relatives ofOryza offer promise for incorporating traits not fourmd@ryza sativaand
perhaps increased yield potential (Khush, 2004¢uRent selection strategies have also
been used by a number of countries in Latin Ameaitd the Caribbean for improving
traits such as cold tolerance, grain quality, disei@sistance and yield potential. More
than 20 broad genetic base populations with diffecharacteristics have been created
by the national programmes; in 2002 Brazil releafesl first irrigated rice variety
(SCSBRS 113-Tio Taka) out of a population breeditrgtegy, and in 2005 Bolivia
released the second one. Breeding programmes imcérand China already have
population improvement as part of their breedingfpbo (Guimaraes, 2005).

The entire genome of rice has been sequenced asdhés allowed the
identification of thousands of DNA markers that si@ple-sequence repeat (SSR), best
known as microsatellite markers. Since the intréiducof the modern high-yielding
varieties, many breeding programmes have employgenatically narrow gene pool.
There are SSR markers available for many othdsirand there are numerous research
programmes working to discover the function of rgenes. This type of information
will allow the widespread development of Single Mwtide Polymorphisms (SNPs),
which are highly specific markers that are amen#bieery high-throughput analysis.
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Marker aided selection (MAS) is amenable to higtotighput analysis and
sufficient polymorphism can be found for the pasesitmost crosses, enabling breeding
to expand the genetic base (Coffman, McCouch anditH2004). Several molecular
markers for disease and pest resistance are aeaitadbuding markers for both major
and minor resistance genes for rice blast, ricégniat blight Xanthamonas oryzaand
planthopper. Rice hoja blanca is an important disea LAC and is costly to screen in
the field. Already one potential marker has be@nidied for resistance to this disease.
The MAS technologies are being used in only a felwaaced laboratories. As more
information on resistance to biotic and abioticesses as well as on important
agronomic characteristics emerges, the use of MlShecome more compelling. The
question is not will MAS become an important staddactivity in rice breeding
programmes, but when will it be economical to emggltee technology in high-volume
rice breeding programmes.

Rice does not normally produce vitamin A and Gol&ce was developed to
alleviate vitamin-A deficiency. It was developed imgerting two daffodil genes and
one bacterial gene into the rice genome. This alltdve production of beta-carotene in
rice grain. The resulting plants are normal exdbpt their grain is a golden-yellow
colour due to the presence of provitamin-A (Potg/kR003). Rice hoja blanca virus
(RHBV) is a major viral disease of economic impoda affecting rice in northern
South America, Central America and the Caribbeaandgenic plants with the RHBV
nucleoprotein viral gene are available and haven bmessed with the commercial
variety, Fedearroz 50 (Lentimt al, 2003). Field evaluations indicated that six fixed,
transgenic lines were more resistant than Feded&®@, the most RHBV-resistant
commercial variety. The transgenic lines express levels of RNA, which is
detectable only by RT-PCR, and the RHBV nucleopnote not expressed in these
plants, thus suggesting a very low risk, if any; é&mvironmental and food safety
concerns.

While the deployment of transgenic rice varieties dommercial production is
still limited, there are many field experiments abghout the world. Herbicide
resistance and stem borer resistance (Bt) are yvidigployed in commercial cotton,
maize and soybean. Herbicide resistance using s tamich are not transgenic, is
currently used on a wide scale in southern Brak#, United States of America and
parts of Colombia and Costa Rica. Mutant-herbicetgstance offers the opportunity to
effectively control red rice, a major problem thgbout LAC. New herbicide resistance
based upon transgenic technology will soon be abk| but commercialization
remains a question. Resistance to abiotic and cbiatiresses using genetic
transformations continues to be pursued by seledvaratories.

Commercial use of the new technology is complicdigdntellectual property
rights issues, public acceptance of GMOs and diffies involving trade of transgenic
material. The technology is much more advanced tisapublic acceptance and
perception. Advanced breeding and biotechnologyhotst are available. However, the
results of an FAO study show the need for urgemiacidy building in developing
countries in order to take full advantage of the/ technologies.
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\% THE WAY FORWARD

The advances in crop management and correspondngg lyield increases
reported by various organizations in different doies and continents present new
opportunities, especially in the irrigated secitechnological factors and methopler
sedo not appear to be the primary factor limitingguction increases but deficiencies
in application of technology transfer hinder theesg of known technologies to large
numbers of farmers. There are diverse methods dfntdogy transfer. Several
programmes are operative using different methodesognd strategies and involving a
range of institutions/agencies. New partnershipe avolving that offer unique
opportunities. Development of appropriate techngldgnsfer systems for distinct
socio-economic settings involving a range of acteesents the next challenge in the
rice sector.

Higher yields and lower production costs with minimm harmful effects on the
environment are imperative for more competitiveduciion in a global market that is
increasingly environmentally sensitive. Improvedprmanagement can result in
significant yield and production increases on lesxd and water, which offers the
opportunity for diversification of the rice-basegstems, for example, rotation of rice
with fish, rice with livestock, rice with a rangé ather crops in order to spread risk but
also to increase income and to improve human maririNew paradigms are emerging
that require innovative ideas in technology transigore efficient use of resources and
alliances with new partners.

As the yield gap in rice production is narrowing tlwiimproved crop
management, a new generation of rice varieties beéllneeded for sustainable rice
production. The progress in plant breeding and biogechnology should be harnessed
for generating rice varieties with not only higlelg potential but also good taste, eating
quality and added nutrients. This will require adit and strengthened partnership
among the international institutions, public ingiibns, private sector and non-
governmental organizations.
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APPENDIX G

Report of the Executive Secretary on the Implement#&n of
the Commission’s Twentieth Session Recommendations

Nguu Van Nguyen

I INTRODUCTION

The Twentieth Session of the International Rice @ission was held from
23 to 26 July 2002, in Bangkok, Thailand during eththe Commission confirmed its
support to the efforts of member countries and R a view to having the United
Nations declare 2004 the International Year of Ritke Commission's Secretariat
worked for the United Nations declaration togethvégh member countries and partners.
On 16 December 2002, the United Nations Generatibyy (UNGA) declared 2004
the International Year of Rice (IYR) and requestdtht FAO facilitate its
implementation. The dedication of an Internatiovi@ér to rice, a single crop, is unique
in the history of the United Nations.

The 20th Session also made a series of recommendatd its member
countries, CGIAR (Consultative Group on InternasibAgricultural Research) centres,
FAO and others involved in enhancing sustainalde production, especially in the
area of rice integrated crop management. This tepmrers the following areas: the
International Year of Rice and its implementatidghg implementation of other
recommendations of the 20th Session, especially wigards to the development and
dissemination of rice integrated crop managemestesys; and the regular activities of
the IRC Secretariat.

Il THE INTERNATIONAL YEAR OF RICE: ITS IMPLEMENTATI  ON
AND RESULTS

In 1999, FAO and the International Rice Researsthitirte (IRRI) joined forces
to focus international attention on the rice indpsind its role in achieving global food
security. With the support of the member countrgfs the International Rice
Commission, especially the Philippines, the FAO fémnce at its 31st Session
approved Resolution 2/2001 calling for the Uniteatibns to declare the International
Year of Rice in 2004. The UN General Assembly @6ifth session in December 2002,
noting that rice is the staple food of more thaff b the world’s population, and
reaffirming the need to focus world attention oa tble that rice can play in providing
food security and eradicating poverty in the atteent of the internationally agreed
development goals, including those contained inMiléeennium Declaration, declared
2004 the International Year of Rice (IYR).

The IRC Secretariat, FAO technical units and memdrthe IRC Steering
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Committee, dedicated time and resources to faiilda the preparation and
implementation of IYR in collaboration with Memb@overnments, the United Nations
Development Programme (UNDP), CGIAR, other relevarganizations of the UN
System, non-governmental organizations (NGOs), gheate sector and other civil
bodies worldwide. The IYR implementation in 2004swamarkably successful.

II. 1 Preparation for the implementation of the International Year of Rice

In January 2003, the FAO Steering Committee of theernational Rice
Commission (IRC) met at FAO Headquarters in Rom# established the FAO IYR
Organizing Committee. The IRC Secretariat also gl in March 2003 the Informal
International Planning and Coordination Meeting IfdR. This meeting established the
Informal International Working Group (IIWG) for IY,Rwith representatives from
17 rice-producing and consuming countries as welsia UN agencies, five CGIAR
centres, NGOs and the private sector, in orderdwige guidance to the planning of
and preparation for I'YR implementation.

The Informal International Working Grouplectecrice Is Lifeas the slogan fothe Year.
Themission of the International Year of Rice was tompote improved production and
access to this vital food crop, which feeds moemthalf of the world population while
providing income for millions of rice producers, opessors and traders. The
development of sustainable rice-based systemsradluce hunger and poverty and
contribute to environmental conservation and aebdite for the present and future
generations for whom Rice Is Life.

Guided by IWG and the FAO IYR Organizing Commiitéee IRC Secretariat
was strengthened in order to prepare and publstrias of documents for distribution
to member countries and IYR partners, includingtiie concept of IYR; (2) the global
communication plan for IYR; (3) guidelines for matal I'YR committees to establish
their action programmes; (4) "fact sheets" prowdivasic facts on sustainable rice
production and global food security; and (5) a 4w video clip on Rice Is Life. The
official IYR Web site (http://www.fao.org/rice2004¥vas also established in order to
serve as the virtual meeting place of all partistpaand provide an opportunity to take
the message of IYR to an even wider audience. Tigab [YR Web site is in seven
languages: Arabic, Chinese, English, French, hallapanese and Spanish.

The FAO IYR Organizing Committee organized sevekants to promote IYR
2004 to the general public and to attract donopstyprior to 2004. Briefing materials
on IYR were prepared and presented to delegatesagr FAO bodies, including the
Committee on Agriculture (COAG), Council and Cosefece. Senior managers of the
FAO Agriculture Department and the IRC Secretaaatepted invitations to be
interviewed on the issues, challenges and optionsustainable rice production, and
the implementation of IYR was widely covered in fhess as well as on radio and
television. Other promotional materials — such tes YR poster, 2004 YR calendar
and IYR banners — were produced and provided tarozgrs of IYR exhibitions around
the globe.

IYR was officially launched on 30 October 2003 la United Nations in New

York. For this occasion, the FAO Director-Generddii@ssed the Economic and Social
Committee of the United Nations (ECOSOC), highlightthe need to increase rice
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production while decreasing pressure on the dihing land and water resources —
complicated tasks that he said could only be aelidw a global community working
together.

[I.2 The implementation of the International Year of Rice in 2004

In 2004, more than 800 activities were implemented8 countries on five
continents to celebrate IYR. The IYR events in 2@@dk on various forms, such as
conferences, meetings, symposiums, field daysjvédst fairs, exhibitions, popular
contests and cooking demonstrations at all levglsbél, regional, country and local).
The IYR events were organized by government insting, UN agencies, CG
international institutions, NGOs, the private sectgouth and religious groups, and
farmers’ associations. The participants of IYR @égsecame from all walks of life.
Detailed information of the implementation of [YR2004 can be found in the report to
the United Nations. A synthesis of the report evied below.

II. 2.1 Global events
The major IYR events at global level are listecobel

International Rice Conference, FAM February 2004, over 500 policy-makers,
rice specialists and rice industry representatir@® 90 countries participated.

YR Global Scientific ContesfThe Global Scientific Contest was coordinated with
the invaluable support of IRRI. Submissions wereneed in two categories: Rice
Crop Management (rice agronomy) and Rice Crop Iwvgareent (plant breeding,
including rice biotechnology). Over 200 entries sveeceived on a variety of rice-
related issues. Two scientists, one from Chinacaredfrom Japan, won the award.
YR Global Photography Contesthe IYR Global Photography Contest, "Rice Is
Life", was conceived as part of a broad publiciynpaign. More than 460 entries
from 53 nations qualified for the contest that Wwadged by a panel of professional
photographers and rice experts, including two membelIWG.

World Food Prize International Symposiuim.October 2004 the World Food Prize,
awarded annually by the State Department of théedrfstates of America, went to
Professor Yuan Longping for his role in the sucttésgevelopment of hybrid rice,
and Dr Monty P. Jones for his achievement in dguelpNERICA rice.

World Rice Research Conferendéhe Conference was organized twe Japanese
Ministry of Agriculture, Forestry and Fisheries o4 to 7 November 2004 in
Tokyo and Tsukuba. More than 1 200 of the worlé&ading rice researchers and
scientists participated in the Conference and exgb@ information on the latest
breakthroughs and ideas that could benefit thedAsorhillions of rice farmers and
consumers and help to develop improved livelihoods.

CropLife International Symposium, Belgiur@ropLife International organized in
December 2004, a symposium called "Rice and BrsisSetouts". The symposium
was held in Brussels to examine the future of ibe ecrop in terms of improving its
production and enhancing nutrition.

II. 2. ii Regional and national events

All FAO Member Nations had the opportunity to dissuthe potential and
constraints of sustainable rice production durimgrt2004 FAO regional conferences:
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Africa (March, Johannesburg, South Africa), Asiadatihe Pacific (May, Beijing,
China), Europe (May, Montpellier, France), Latin &mca and the Caribbean (April,
Guatemala City, Guatemala) and the Near East (M&oha, Qatar). The other major
IYR events are listed below.

Major IYR events in Asia and the Pacific.In a historic show of support for the
goals of IYR, the leaders of all ten member govesnits of the Association of
Southeast Asian Nations (ASEAN), plus China, Japad the Republic of Korea,
signed the IYR poster during the Summit meetingl leel 13 January 2004 in Jakarta,
Indonesia. The Asian Development Bank (AsDB), itlatmration with its member
countries and IRRI, celebrated IYR in Novembertsitheadquarters, with participation
of high-level policy-makers from countries in thegion. Throughout the year, IRRI
hosted or co-hosted 15 regional and internatioraifezences and workshops for
delegates from some 36 countries.

A series of IYR events were also organized in Aalgtr Cambodia, China,
India, Indonesia, Japan, the Republic of Korea,Lthe People’s Democratic Republic,
Malaysia, Myanmar, Pakistan, Sri Lanka, the Phifipp, Thailand and Viet Nam. The
most spectacular were: the Royal Ploughing Ceremanyay 2004 in Bangkok
presided over by the King of Thailand; the 2-mobfR exhibition (July-August) held
at the gallery of the United Nations Informationn@e (UNIC) in Tokyo; and the
International Rice Forum in Manila in December thtitacted around 200 participants
from 27 countries.

Major IYR events in Europe. Italy, Europe’s largest rice producer and the host
country of FAO, was deeply involved in IYR implenation; it not only provided
funding to assure that developing countries hadoghortunity to participate, but also
organized its own celebratory events. It held 2¥%e@nces and public events on rice
and its contribution to livelihood. The Universitf Turin hosted the International
Conference on "Challenges and Opportunities forteuesble Rice-based Production
Systems".

IYR events were also organized by public instimsipUN agencies, the private
sector, NGOs and youth groups in Austria, Franaan@ny, Portugal, Spain and the
United Kingdom. The most memorable was the speciaference on "Rice as a Staple
Food" organized in June 2004 by the Oldenburg Matteted Nations, established by
young, motivated senior high school students.

Major IYR events in Latin America and the Caribbean. The Brazilian
Agricultural Research Corporation (EMBRAPA) orgastdza conference on "Genetic
Development of Rice in Latin America and the Cagié’ to examine the current
advances in rice crop improvement technologiestaridrmulate regional initiatives for
sustainable rice production. The International @efdr Tropical Agriculture (CIAT)
and its Latin American Fund for Irrigated Rice (FRAsupported EMBRAPA and
other institutions in Brazil in the organizationtbe "Latin American Congress on Rice
Economics" held in Porto Alegre.

A series of IYR events were also organized in Cdian Costa Rica, the
Dominican Republic, Guatemala, Honduras, Peru, Waygand Venezuela. The most
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exciting event was the large festival in Costa Rield at el Paseo Coldn, in San José,
during which 272 kg of rice were cooked and offefre@ of charge to 5 000 people.

Major IYR events in the Near East and North Africa. Egypt's Agricultural
Research Centre organized in Alexandria a conferemc"Advanced Rice Research”
for scientists and policy-makers in the Near Eagian to examine the current state of
rice research and to focus on ways to assure dinaiefs obtain the highest production
possible from their fields. In the Republic of Ir&90 paintings on different aspects of
rice were made by elementary school students irefbeh while the workshop on
"Sustained Food Security — Priority Research Agdnd@ecades Ahead" was held in
July at the Agricultural Biotechnology Researchtitnge in Karaj.

Major IYR events in North America. In the United States of America, the
Fowler Museum of Cultural History organized an é&ion on "Rice and its Culture”
during which the American Center for Wine, Food &tk participated with a theme
on "The Art of Rice: Spirit and Sustenance in Asixale University organized a
symposium on "The Future of Rice Biotechnology:e8tfic Advances and Policy
Issues”, while in Arkansas, the time capsule, whigs sealed in 1954 at the Carlisle
Elementary School to commemorate the first Arkamgascrop, was opened in October
to celebrate IYR and the centennial of rice cutia in Arkansas. In Canada, the
Dundas Studio Tour 2004 exploring the theme of asea symbol of cultural identity
and global unity was organized, and a food driveaftocal food bank with emphasis on
rice was held.

Major IYR events in sub-Saharan Africa. The Pan-African celebration of IYR
took place at the International Conference Cemtr&dcra with the theme "Rice Is Life
for Africans". The celebration attracted 600 p@ptnts including ministers of
agriculture, senior officers and heads of goverrtmgapartments, participants from
international scientific institutions and represgivies of diplomatic missions in sub-
Saharan Africa. The Africa Rice Center (WARDA) angaed the Third Biennial
Regional Rice Research Review for rice researdnens national research systems in
sub-Saharan Africa to review and formulate str&®do improve rice productivity in
the region.

IYR events were also organized in Burkina Faso,Deenocratic Republic of
Congo, Cote d’lvoire, the Gambia, Kenya, Liberiaaddgascar, Nigeria, Senegal,
Sierra Leone and Uganda. The most important evertisided: the field day to
celebrate YR in Nigeria with the participationtbke President of the Federal Republic,
his cabinet and civil and religious leaders; anel mtonth-long rice festival including
Malagasy art and culinary demonstrations held iné¥iaber in Madagascar.

II. 3 Major achievement of the implementation of tre International Year of Rice
in 2004

The implementation of IYR was remarkably successfulraised awareness
among the global population of the role that riaa play in providing food security and
eradicating poverty. Also, it generated considerabformation on rice technologies
and other aspects of rice-based production systems.

Il. 3. i Raising awareness, understanding and suppo
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The implementation of IYR raised awareness amomhgstakeholders of the
contribution of rice-based systems to world pedueugh enhancing food security,
reducing poverty and conserving the environment raatdral resources. Governments
and donors now have enhanced awareness of theameaegdport new rice initiatives. At
their 26th Annual Meeting in October 2004, the Miers of the Association of
Southeast Asian Nations endorsed in Yangon, Myanmdi0-year research plan that
focuses on three major challenges of rice prodoctio the region, namely, water
shortage, global warming and inadequate human ressuThe Asian Development
Bank has funded a project since 1998 on sustaiftiod security in Asia through the
development of hybrid rice technology and approwed004, funding support for the
implementation of a 3-year project on "Enhancingnirs’ income and livelihood
through integrated crop and resource managemeitiekwheat systems in South Asia".
In sub-Saharan Africa, the African Development Bapproved funding support to
promote NERICA development and sustainable useast\Africa.

[I. 3. ii Information generation and dissemination

An investigation using the Google search enginécatdd that about 200 Web
sites and pages worldwide linked to the officialRIYWeb site. IYR witnessed a
phenomenal proliferation of books, proceedings,rrijals, magazines, reports of
workshops on CD, CD movies and calendars. All inthére were 30 major books and
proceedings published, as well as some 18 articlssientific journals, magazines and
periodicals, in addition to a variety of other infaation material. In particular, the book
Rice around the World in 300 Recipes was publighethe UN to commemorate IYR.
The book was the product of a joint project of @eneva-based UN Special magazine,
the UN, the World Health Organization (WHO) and FAO

. 3. 1iii Promotion of global fight against poveyt

IYR officially ended on 31 December 2004, but fbe billions of people who
rely on rice for their lives and livelihoods, thegitive effects of the year’'s activities
will continue to be felt. The consensus that gremughout the implementation of IYR
recognized the need for new ways of thinking alibetfuture of rice and rice-based
systems, and the renewal of commitment from akedtalders. Rural people (as well as
consumers) need to feel secure about the futurieeproduction, and that security will
only come from the development of technologies,neanc models and investments
that keep pace with the changing patterns of hudemelopment. It also requires the
continued support of all the people in the riceustdy, especially policy-makers and
funding donors for the efficient transfer of exigtitechnologies to improve productivity
at field level as well as the development of newhitwlogies and innovations for
sustainable rice development. The report of thdempntation of IYR was presented at
the 60th Session of the UN General Assembly in Ndwer 2005. In its Resolution, the
Second Committee on Poverty Eradication of the &NGA Session recognized the
contribution of the implementation of IYR in 2004ghlighting:
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“the important contribution that the observancetio¢ International Year of Rice, 2004,
has made in drawing world attention to the roletthiae can play in providing food
security and eradicating poverty in the attainmenft the internationally agreed
development goals, including the Millennium Develept Goals.”

[l IMPLEMENTATION OF THE RECOMMENDATIONS OF THE 20 th
SESSION

In addition to its support for the Internationala¥ef Rice, the 20th Session also
made several recommendations to member countri@scebtres, FAO and other UN
agencies. The Secretariat of the International Ricenmission and the members of the
FAO Steering Committee of the Commission have dmVotonsiderable effort to
implementing the recommendations, with priority egivto the development and
dissemination of rice integrated crop managemehltNR systems for productive and
environmentally friendly production.

lll. 1 Development and dissemination of rice integated crop management
(RICM) systems

Over the last 4 years, in Asia, the FAO Secretasfathe International Rice
Commission has worked with government institutiamsindonesia, the Philippines,
Thailand and Viet Nam to develop and disseminateéMRkystems as a pilot test for
possible implementation in other countries. In hamerica, the activities were carried
out in collaboration with a para-public/farmerss@sation-led FLAR in Brazil and
Venezuela, with funding support from the Commond-tor Commodities (CFC) since
2002. The detailed results of these initiativesried the main part of "From Concept to
Practice" in the Keynote Address and in the follogvpresentations from FLAR at this
21st Session. There follows an outline of the magsults of the development and
dissemination of RICM systems:

Effect of RICM systems on irrigated rice yield.Positive effects of RICM systems
on rice yield were reported in most cases.

- In Indonesia, the application of the RICM systeroréased the yield of rice
crops planted in 25 out of 26 villages in the theegpping seasons during 2001-
02. A vyield increase of 20 percent or more abovwenbes/ha due to the
application of RICM was observed in 12 villages.

- In the Philippines, full compliance with the eigtlhecks as specified in the
PalayCheck system resulted in yields of over 8d#sffira compared to an
average of 4.5 tonnes/ha with conventional cropagament systems. The more
key checks farmers successfully achieved, the hidjiigeyield they obtained.

- In Thailand, the Thai RiceCheck helped farmers athBmtani, Prachinburi,
Sakhon-Nakorn and Phitsanulok to increase yieldrbgverage of 26.7 percent.

- In Brazil, adoption of just one practice — seedimgthe appropriate date — led to
an increase in rice yield of as much as 30 percent.

- In Venezuela, excellent yields, often exceedingrtheés/ha were obtained from
RICM demonstration plots in Calabozo Portuguesanduthe 2003/04 dry
season.
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Effect of RICM systems on the cost and profit of irigated rice cultivation. The
Thai RiceCheck reduced cultivation costs by an ayerof about 16.8 percent.
Similar reduction in the cost of rice cultivatiorasvobtained with the Vietnamese
system, "3 Increases, 3 Reductions". The applicatbd RICM in Indonesia,
however, increased -cultivation costs in 7 distrietsd reduced them in only
3 districts. Economic analysis of data from the pdm of RICM systems in
Indonesia and Viet Nam showed that the profit oé cultivation increased with the
application of RICM systems. In Brazil, the applioa of RICM led to an increase
in economic return of more than US$31 million (08%19 317 per participating
grower). In the Philippines, the results showed taaners who achieved eight crop
management areas as measured by the key chedies RalayCheck system had an
average gross margin of US$828 per ha, while fasrmdro achieved only three
crop management areas had an average gross matgB8$421 per ha.

lll. 2 Recommendations of the Asian Expert Consultaton Workshop, 28
February — 2 March 2005, Ho Chi Minh City, Viet Nam

The Consultation Workshop on Rice Integrated Crgmdjement Methodology
— RiceCheck was organized under the framework & Tmust Fund project —
GCP/INT/933/ITA Promoting, Coordinating and Implamiag Observance of the
International Year of Rice 2004 — to provide couniiy of I'YR implementation. It was
also a collaborative effort between FAO and the iMig of Agriculture and Rural
Development (MARD) of Viet Nam. The workshop wageatled by 50 experts from
Australia, Cambodia, Fiji, Indonesia, Japan, thdigthines, Sri Lanka, Thailand and
Viet Nam. It was agreed that there is a need tealpsand further develop, adapt and
disseminate RICM systems throughout the developwgld for Good Agricultural
Practices in rice-based production systems fortingahfe food, sound environment,
farming productivity and economics. The followiregommendations were made:

1) All participating countries should introduce, deoeland evaluate RICM systems as
a means of improving vyields and profitability fooold security, livelihood
improvement and environmental conservation.

2) A regional RICM workshop should be held in Southeasia in 2007 to share
experiences in the development and applicationlGMRsystems.

3) Administrative procedures, particularly researchl &xtension, should be put in
place to involve and integrate all stakeholderstifi@r successful development and
application of RICM systems.

4) Participating countries should adapt, develop araduate an RICM system using a
range of approaches and experiences.

5) RICM systems should be adapted to other crop emgeg to assist in the
diversification of rice-based farming systems.

6) The outcomes of RICM systems should include graieldy grain quality,
profitability and sustainable environment.

7) A short course (3-5 days) should be developedr&aning frontline and supervisory
research and extension officers in participatingntoes in RICM concepts and
principles, in practices of RiceCheck and otherrapphes, and in related extension
methodology, in particular group facilitation anghdmics.

8) Participating countries should formulate and uradexta pilot project to develop and
evaluate an RICM system suitable for their localation.
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[ll. 3 Lessons learned from the activities of thedst 4 years

The experiences gained from the development ansemimation of RICM
systems led to the following observations and agsiohs:

Full yield potential (10 tonnes/ha or more) of éxig rice varieties is obtainable
without additional cost by application of RICM sgsts.

Highest rice yields are obtained when solar ragints high during the last 45 days
of the crop; determination of the correct date lainpng should, therefore, be an
essential component of RICM systems.

Successful RICM systems will occur only where gowmeents, NGOs, research and
extension officers, and farmers work together thi@ae common outcomes. All
parties must learn about RICM systems.

Successful RICM systems must include compatible @mdplementary extension
processes to help farmers learn and use the relégamnology; these processes
must be recognized by governments, and appro@dtenistrative structures put in
place.

Countries and/or regions have their own agro-econoamd socio-ecological
systems; they should develop and evaluate a rah§QM systems to suit their
specific environment.

An important consideration in developing an RICMitsyn is to “hasten slowly”. A
minimum of 2 years is needed for a pilot projectdevelop and evaluate a
preliminary local RICM/RiceCheck model, before adeiag/upscaling to a
medium-term plan.

lll. 4 Implementation of other recommendations of he 20th Session

In the implementation of the other recommendatiohghe 20th Session, the FAO
Secretariat and members of the Steering Committeethe International Rice
Commission also formulated and implemented andéstigipated in field projects to
assist member countries in the following areas:

Hybrid rice development and use.FAO participated in the AsDB-funded project
on "Sustaining food security in Asia through thevelepment of hybrid rice
technology" and implemented a Technical Coopera®mject (TCP) in Egypt. The
major results of these activities were the planbh@bout 1.5 million ha of hybrid
rice in Asian countries outside China in 2005.

Development and dissemination of NERICA riceFAQO patrticipated in the UNDP
project GUI/01/006/A01/99 "Multiplication and digiution of seed of NERICA
rice in Guinea". Also, three Trust Fund projects tfte dissemination of NERICA
rice in Ghana, Sierra Leone and Uganda were sucdgsermulated. The projects
have already been approved by fund donors andwidoon implemented.
Capacity-building for seed production.FAO implemented the following projects:
(1) TCP/CMR/3002 "Support to the multiplication adlidtribution of good rice seed
in Cameroon”, (2) TCP/SIL/0167 "Emergency supportjtality seed production in
Sierra Leone", (3) GCP/SIL/023/GER "Development af sustainable seed
programme in Sierra Leone”, and (4) OSRO/SRL/404/Jmergency provision of
qguality seeds and rehabilitation of certified sqeedduction to assist vulnerable
farmers in conflict-affected areas of Sri Lanka".
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Rice breeding. FAO implemented the project TCP/RLC/3102(A) "Capac
building in rice breeding in Latin America and t6aribbean”, while FAO and the
International Atomic Energy Agency implemented tfalowing projects: (1)
MYA/5/010 "Development of improved rice with tolex@e to drought and soil
salinity in Myanmar”, (2) PAK/5/042 "Induced mutati to improve salt tolerance in
non-aromatic rice varieties in Pakistan”, (3) SID& "Development of high-
yielding rice varieties for low-input agriculturaystems using mutation technique”,
(4) VIE/5/014 "Rice mutant varieties for saline ISoiand (5) VIE/5/015
"Enhancement of quality and yield of rice mutantsing nuclear and related
techniques".

Weed management in rice production. FAO implemented project
TCP/RLA/2913(A) "Control del arroz maleza/rojo enme@s de arroz in Latin
America".

Rice-aquaculture systemFAO implemented project TCP/RLA/3003 "Introduction
of aquaculture and other integrated production meameent practices to rice
farmers".

Rice production in general. FAO implemented the projects: (1)
TCP/RWA/2802(A) "Intensification of rice productionn Rwanda", (2)
TCP/RWA/2905(D) "Support to the programme on intécegion of rice production
for food security in Rwanda”, (3) TCP/NIR/3003 "Adterated rice production in the
Nigeria Rice Basin in Nigeria", and (4) TCP/SUD/31() "Training on improved
rice technologies for the enhancement of irrigatee production in the White Nile
State in support of food security and poverty asieon in Sudan”.

IVREGULAR ACTIVITIES OF THE SECRETARIAT OF THE
INTERNATIONAL RICE COMMISSION

In its support to the International Rice Commissimnaddition to providing technical
support for the implementation of the Internationdear of Rice and other
recommendations of the 20th Session, the Secret@sa performed the following
regular functions:

IV.1 Provision of forum/meetings

From 2002 to 2004, the Secretariat organized:

Four meetings of the IRC Steering Committee, hel@002, 2003, 2004 and 2005,
to review and follow up the preparation and celgbreof IYR.

Consultation Workshop on Rice Integrated Crop Managnt Systems — Rice
Check Methodology for Food Security, Livelihood Irmpement and Environmental
Conservation, from 28 February to 2 March 2005,G#o Minh, Viet Nam.

IV.2 Collection, analysis and dissemination of imdrmation on rice-based
production systems

The Secretariat realized the following publicatiamsl information:
Four issues of the IRC Newsletter: vol. 51 (2008), 52 (2003), vol. 53 (2004) and
vol. 54 (2005).
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Proceedings of the 20th Session of the IRC helBangkok, Thailand, 23-26 July
2002.

Rice is Life — International Year of Rice 2004 aitd implementation, book

published to raise awareness on the role of ricedacing hunger and poverty (hard
cover).

Report of the implementation of the InternationalY of Rice in five languages.

IRC Web site
(http://www.fao.org/ag/AGP/AGPC/doc/field/commrieglcome.htm) revised and
updated.

Technical book on Promising technologies for ricedpiction in West and Central
Africa, in collaboration with The Africa Rice Cent@/ARDA).

Proceedings of the regional workshop on Adoptiomdgbrid Rice in Asia: Policy
Support, in collaboration with IRRI and the Ministof Agriculture and Rural
Development of Viet Nam.

Manual on Guidelines for Identification of Field i&traints to Rice Production.
Technical book on Genetic Diversity in Rice Produrtt

IV.3 Support to the cooperative networks on rice
The Secretariat provided technical support to ditlewing offices and rice networks:

FAO Near East Office, which organized an Expert sLdtation in 2003 on the
transfer of hybrid rice technology and the riceegrated crop management system
for food security in Near East countries.

International Task Force on Hybrid Rice (INTAFOHR9®, promote hybrid rice
development and use of hybrid rice in Asia and Egyp

\Y, CONCLUSIONS

Since the last IRC Session, the Secretariat and beemof the IRC Steering
Committee have been actively involved in the prafjan and implementation of and
the follow-up to the events of the Internationala¥ef Rice, through numerous
meetings, conferences, exhibitions, contests, pafiotins, information development,
project formulation and implementation. More tha@ cd®untries, as well as
numerous international and regional agencies, erdktically participated in

observing and celebrating IYR. The Secretariatididipmost to implement the 20th
Session’s recommendations, with emphasis on progpothe integrated crop
management system under the Australian RiceCheckeptd, with pilot trials in a

few selected countries, such as Viet Nam, Thaildndpnesia, the Philippines,
Brazil and Venezuela. The initial results are vprgmising. The members of the
FAO Steering Committee of the International Ricenfdassion implemented
28 projects to provide support to member countiiesAfrica, Asia and Latin

America in their implementation of the recommenaiadi of the 20th Session. In
addition, the Secretariat of the Commission has atglertaken regular activities to
provide a forum and information on rice-based systéo member countries.
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