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Foreword
 

More than 30 years ago, three farsighted men-Drs. F. F. Hill, J. G. Harrar, and 
R. F. Chandler, representing the Rockefeller and Ford Foundations-joined forces 
to lay the groundwork for the International Rice Research Institute. The agree
ment they reached then, with the hospitality, support, and cooperation of the 
Governmcnt of the Philippines, was the start of an internatonal agricultural
research network that now spans the world. The base laid in 1960 is todav 
supported by the donor nations and institutions which form the Consultative 
Group on International Agricultural Research (CGIAR). 

IRRI's founders planned an institute with a lifetime of 25 years, with the 
possibility for extending another 25 years. Today, we are looking toward 2020, 
some 35 years beyond the first time, frame, with IRRI still dedicated to the needs 
that marked its very early days. 

A great deal of strategic planning has been done at IRRI since its establish
ment. The first decade was devoted to I-aising the yield potential of irrigated rice 
to its present levels, predominantly bv changing the characteristics of the rice 
plant. During the 1970s, IRRI's work was extended to include rainfed lowland, 
deepwater, and upland rice and expanded in the areas of economics and problem 
soil research. Interdisciplinary work on evaluation and utilization of rice 
germplasm and its systematic collection and storage were established during this 
period. IRS, the semidwarf rice that launched the modern changes in the rice 
world, was followed by varieties with multiple stress resistances, such as IR20, 
IR24, and IR36. IR36 became the world's most widely grown crop variety. Several 
countries in Asia approached self-sufficiency in rice. 

During IRRI's third decade, we have seen further expansion of the research 
program, strengthening of national rice researc:t systems, growing concern for 
women in rice farming, and movement into biotechnology, the frontier of 
modern agricultural science. 
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Now we are preparing for IRRI's fourth decade, with IRRI a partner in a 
growing commnity of strong national rice research systems. We are taking into 
account tile need to defend tile gains made so far in rice production and IRRI's 
responsibility as a pioneer in making environmetal protection and sustainable 
production systems the cornerstones for planning. We realize that the increase in 
rice production to the year 2020 needed to meet the needs of a growing global 
population of rice consumers is about 10 million tons of rice a year. People call 
continue to be fed only if rice production reaches higher plateaus; that production 
increase will be attained only through special efforts, in close collaboration with 
relevant basic and applied research institutions througlhout the world. 

To achieve the goals outlined in our Strategic Plan, IRRI toward 2000 and 
be'yond, rice research must take advantage of all the modern tools of biological and 
social science and technology. Contemplating the "impossible" has often led to 
new solutions. We approached the drafting of this strategy by asking the 
question: "Why n,," lL ,king well into the future can help IRRI fulfill its role as 
a research center with awesome responsibilities. 

IRRl's Strategic Plan is the product Of a joint effort by a very large number of 
dedicated co-workers. This result of an inspired team approach was reviewed 
extensively over the last few months. World renowned scientists representing 
predominantly basic research institutions in 9 countries screened an early draft. 
A second panel of scientists representing 20 national rice research systerns 
reviewed the draft from the viewpoint of national needs. A third panel of 13 rice 
experts and 9 represenfatives , several nongovernmental organizations in our 
host country went over the draft to judge its relevance to the ultimate user of our 
research findings, the farmer. They helped to sharpen the focus of our research 
plans toward the needs of rice farmers and consumers. 

We are especially grateful to Mr. John Hardie, of the International Develop
ment Research Centre (IDRC), Canada, for spending three months with us to 
undertake the difficult taisk of amalgamating the many individual and group 
papers into this document. To name everyone who helped from within IRRI 
would result in a very long list of dedicated colleagues who contributed unself
ishly to this guidebook for IRRI in the years to come. 

This plan documents our beliefs and describes the goals and objectives we 
feel will help stave off malnutrition and hunger in the 21st century. 

IRRI will, without question, remain a center of excellence for rice research and 
training. We must constantly keep in mind that our concern is for the most 
disadvantaged part of the world's population: the millions of resource-poor rice 
farmers and low income rice consumers. 

Walter P. Falcon Klaus Lampe 
Chairman of the Board of Trustees Director General 
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Preface
 

Formulating a strategy involves much more than writing a document. Tile 
process by which the strategy is developed is itself a major determinant of its 
value. A strategy cannot be imposed from the top, nor can it be simply the sum 
of individual views: we have tried to balance the two. This document is the result 
of an intensive process of internal debate and joint thinking by all IRRI staff and 
of world wide external consultation. 

A strategy should be a guide for focused programming, but not a straitjacket. 
The world in which IRRI operates is constantly changing. Our strategy must 
allow room for us to respond to new opportunities and unexpected problems in 
a timely manner. The complexity of the issues that IRRI faces makes it impossible 
to resolve all problems at once. The attempt to do so, however, helps establish 
priorities. 

Changes in the rice world and in IRRI necessitate this detailed examination 
of the Institute and the directions that it should take. 

" The physical and economic characteristics of rice production and 
consumption-and their long-term prospects-have changed.

" Rice research and scientific advances of potential relevance to rice have 
reached new levels. The scientific capabilities and physical resources of 
many national programs are much greater than they were three decades 
ago. 

" 'The funding system for international rice research has changed. At IRRI's 
founding, two major donors provided most of the funds. Today, some 20 
international centers and dozens of national programs compete for 
increasingly restricted funds from more than 50 donors. 
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We face the challenge of defining our place in a changing world and of 
adapting ourselves to it. We are developing a vision of tile future, so that we can 
better anticipate tomorrow's problems and hegin our search for innovative 
solutions today. 

Our strategy addresses the following questions: 
• What are the bases for formulating a strategy? Chapter I looks toward our 

thinking horizon of 2020, at the world of riceand at the world of science and 
rice research. 

" What is iRRI? Chapter II describes IRRI today, its resources, current 
program structure, strengths, and challenges fOr the future. It introduces 
the goal and objectives and the principles and beliefs that guide our 
actions. It discusses the global rice research services that will need to 
continue beyond llRI's lifetime. 

" What directions will IRRI take? ('hapter III analvies our broad policies and 
resource allocation priorities and descrit es our positions. 

* 	Vhat prograinms will be implemen ted? Chapter IV describes the programs 
and their rationale, goals, and objectives. 

" How will Wre Work with others? Chapter \/ describes the range of possible 
collaborative approaches. 

* Flow will the strategy be implemented? Chapter VI describes the program 
management structure and resource allocations and requirements. 
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CHAPTER I 

Toward 2020: 
IRRI's envimrnment 

The world is becoming ever more complicated. Concerns about the availability 
of food, conservation of resources, and sustainabilitV of the environment are 
highlighting increasingly complex problems for which solutions are difficult to 
find. We must try to project the needs of the world for rice far enough into the 
future to enable us to identify the knowledge and technology that will be required 
to meet those needs. The research necessary to generate that knowledge must be 
planned now. We have chosen 2020 as our horizon for projecting needs and 
problems, in order to target our research strategy for 2000. 

Warming trends 
Increasing concentrations of "greenhouse" gases in the atmosphere are likely to 
produce substantial increases in mean global surface air temperatures. One result 
over time could be a rise in global sea level. The depletion in atmospheric ozone 
that has been occurring is also expected to continue, with possible hazards to 
human health and impacts on crop yields, including rice. Rice itself may play a 
role in the production of greenhouse gases: a significant proportion of atmos
pheric methane is thought to come from fermentation of organic matter in flooded 
ricefields. The severity of the dangers posed by these trends is still controversial 
and the debate is often based on inadequate information. Further scientific 
enquiry is needed. 

Other aspects of life on earth also are warming up. The world already has 
5billion people, with 6 billion predicted by 2000 and 8billion by2020. Malthus 
seems to have been right, so far-that population would grow exponentially. 
Fortunately, he has, ulntil now, been wrong-that food production would only 
grow arithmetically. For the most part, food production has kept up with growth 



in demand. However, governments and institutions have not yet been able to 
distribute that food over space and time in such a way that serious hunger and 
malnutrition can be avoided in some regions of the world. 

By 2020, about 55V/ of the people in today's less dleveloped countries will live 
in urban areas. By 2000, 23 cities will hold more than 10 nillion people each (UN 
1988); 17 of those cities will be in countries now classified as less developed, 12 of 
them in Asia. Manv of these newvly urbanized people ma'v be forced to follow the 
well-trodden path, io'01 rural poverty to urban pove,'ty and, finally, to destitu
tion. The political heat in many overcrowded areas would rise, and with it the 
importance of stable and plentiful supplies of food, especially rice and wheat. 
Clean water will become even more scarce and expensive. Waste disposal could 
becom. an insunnrountable logistical problem. 

The pressures on the natural environment arC also increasing. 1:ood prodic
tion systems have had to be intensified to keep up \'With increasing populations. 
People arL. using mre1Canl lmOre noTnrene\Vable, fossil-based energy to grow food. 
To cook it, they often cut down vegetation faster th n it can regenerate. Insidious 
costs in erosion, soil degradation, ,and water poilution I1a\Ve been inc, rred. 

This vision of the near fu tue is not alarmist, merely realistic. Much in man's 
current arimory of know,dge anld manV of the achievements of the past allow 
optimism. -lowev'er, ini terms of IRRI's part of the picture-rice.---we feel that 
complacency with past achievements is unwarranted. Even maintaining the 
statusqu in rice prodLuction would be unacceptable, characterized as it is bv major 
disturbing and unresolved questions abLut the distribution of benefits, food 
security, and production sustainability. Relaxation of efforts to increase the long
term effectiveness of international rice research would be a serious mistake. 

The world of rice: dealing with uncertainty 

The risks of looking as far ahead as 30 years are obvious. However, 30 years ago 
walking on the moon was dreameid of, but was not technologically possible. We 
must take the risk inherent in crystal ball gazing, of asking "why not?" instead of 
"why?" Otherwise we face unacceptably high risks that the right answers will not 
be found in time to avert potential disaster. 

Two types of uncertainties should be considered: those related to problems 
and those related to the potential to solve those problems. For example, problems 
such as global warming, Third World debt, and disease and insect epidemics 
affect the production and distribution of rice. The potential to solve such 
problems, whether through scientific discovery, public policy, or development 
investment, may change in ways not thought of now. IRRI's research strategies 
are aimed at minimizing the problems related to adequate rice production on an 
equitable and sustainable basis by maximizing the potential to solve them. 

IRRI 2000
 2 



Even tile most optimistic visions of the future recognize tile importance of 
minimizing tie risk of staple food shortages. Recent droughts and floods in major
food-producing collhutries are a Waruing signal. World rice stocks today are 
equivalent to about 171'? ofannual consumption-enougi for about 2 months. To 
a degree, other foods can oe substituted for rice. But for many consumers, 
especially the poor, that is not an option: other food stocks are affected by thesame 
national disasters. 

People in the rice world 
People  the pro(ducers and constiumers of rice - are IRRi's target beneficiaries 
and the source1t0I in formation needed to orient our research programs. They are 
a Source of dem,:.nid for food, jobs, and income. They also are a management and 
labor resouro, employ'ed in a \vast range of job opportunities, from the production 
of inputs for rice culti vatim to marketing and processing. 

The llUlmber of IreSourc111-poor" farnIers and rurial land less people in Asia 
could reach more than Ibillion by 2)2(0. Manv are being forced on to highly
erodable, marginal land W\Vheire cultivation can not be sustained for long. Migra
tion to urban areas in search of a livelihood often leads to ot her forms o p)vertv.
Either way, a large proportion of the people in Asia can be categori/ed as lo\,
inCOle rice C nSull erS a1ld/or prodtueirs. 

As consulmers, the amount, thz,price, the security of supply, and the quality
of the rice they eat significantly affect their welfare. As producers, entrepreneurs,
and laborers in the input supply and postproduction processes, their welfare is 
directly related to costs and returns. The majority and arenow in the future 

women and children. 
Wm en provide most of tie labor in many rice-producing 
systems and are most directly responsible for the basic well-being of children. 
There is evidence that, if women are able to earn more, families tend to be smaller. 
The poorer tile houSehold, the more important it is that women have independent 
access to real incomi. That income could be derived from rice-based products as 
well as from rice itself. 

The demand for rice 
About 80 to 10() million additional people must be fed each yeai; most of them in 
the less developed and poorer countries. Rice is tile staple food of millions of poor 
people: half the world's rice production is consumed by those who produce tile 
crop, most of them resource-poor farm households. Virtually all consumers who 
depend on rice as their primary food live in the less developed countries (Fig. 1).
Most of them live in Asia, where 90(1," of the world's rice is grown and eaten. Asia 
also has the largest proportion of the world's poor and malnourished people.

Dependence on rice for food energy is much higher in Asia than in other 
regions (Fig. 2). Rice provides between 35 and 59(/ of tile calories consumed by
2.7 billion people in Asia. In Africa and Latin America, rice provides only 8% of 
the food energy for not quite 1 billion people. 
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Figure 1. World and less developed countries (LDC) populations 
and consumers, 1965-2020 (FAO 1980,1984; UN 1986; IRRI 1988c). 

Regardless of the region, most rice-dependent economies have high popula
tion growth rates, low rice yields (except for China and Indonesia), and low GNP. 
Resources for food imports are limited and food aid is only a temporary solution. 

When people are poor and hungry, it is nct possible to differentiate the 
relative degrees of need among countries or between the rural and the urban 
areas. Absolute numbers of such people are what is important in making 
decisions about allocating scarce research resources. About half the people in 
South Asia and sub-Saharan Africa receive inadequate calories for an active 
working life (IBRD 1986). Some 470 million of these malourished people live in 
South Asia, 150 million of them live in sub-Saharan Africa. 

To meet the projected growth in demand for rice, making allowances for 
substitutions of other foods for rice in diets as incomes increase, we estimate that 
the world's annual rough rice production must increase from today's 458 rni'lion 
tons to 556 million tons by 2000 and to 758 million tons by 2020 - a 65% increase 

IRRI2000 4 



Population (million) Food energy from rice (%) 

1200 .... t :7,.i60
 

800--

_ 40 

400 20 

East Asia South Asia Southeast Latin Africa 0 
Asia America 

Figure 2. Population and importance of rice in the diet (as %of food energy), by
region, 1985 (FAO 1980, 1984; UN 1986). 

(1.7%/yr). Fowever, for the leading rice-growing countries of South and 
Southeast Asia, the needed increase in rice production to 2020 is about 100% 
(2.1 V /yr). 

Rice supply 
Oinly about 4'; of world rice production is traded on the international market 
(FAC 1989); most countries rely ahlost entirely on dornestic production to feed 
their populations. More tmhan 90<." of the world's rice is produced in Asia (Fig. 3).
But today, Africa has the highest imports relative to domestic production and the 
highest rate of growth in imports. 

The types of ecosystems that must supply the rice are important in planning
research. Water regime is the main determinant of the type of rice cultivars and 
production practices needed. In reality, growing conditions with respect to 
flooding levels are on a continuous gradient, making precise divisions difficult. 
Hydrological data are also iniadc ]uate. For planning purposes, however, we can 
consider four broad ecosystems for rice, classified according to type of water 
regime: irrigated, -ainfed lowland, upland, and deepwater and tidal wetland (for 
more details on characteristics of these ecosystems, see Chapter IV). 

The great production gains of the 1960s and 1970s were in the irrigated and 
favorable rainfed lowland areas, where short-duration, semidwarf varieties 
could express their high yield potential. Average farm yields of irrigated rice in 
many countries are still about 3-5 t/ha, but some farmers can obtain twice that. 
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Figure 3. Regional distribution of world rice production (298 million tons milled rice), 
1987 (IRRI 1988c). 

Many factors will determine the relative contribution of each ecosystem to 
future rice supplies: 

* Production potential and the chances for its enhancement. 
" Amount and proportion of research directed to each ecosystem. 
" Public and private investment in production and infrastructure. 
" Water availability. 
" Availability and price of production inputs. 
SRate at which Irrigated and rainfed lowland areas can be expanded.

" Loss of land now being farmed. 
" Actual and predicted prices of rice and of alternative crops.
 
* 
Population growth rate(s, migration, and urbanization.
 
Regardless of how these factors combine to 
 ffect the relative contribution of 

each ecosystem, the irrigated areas will continue to dominate production. Irri
gated land now comprises about half the total harvested area but contributes 
more than two-thirds the total production (Table 1). 

The les, favorable environments (unfavorable rainfed lowland, upland, and 
deepwater and tidal wetland) produce from 20 to 257 of the world's rice. In the 
next two decades, they must sustain many millions of farmers and consumers 
who so far have realized few of the benefits of advanced rice technology. 
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Table 1. Harvested area, yield, and rough rice production in 37 major rice-producing 
less developed countries, by ecosystem, 1985 (IRRI 1988a). 

Ecosyster - Area Yield Prod uctiOn 

million ha , (t/ha) million t 

Irrigated 67 49 4.7 313 72 
Rainfed lowland 40 29 2.1 84 19 
Upland 18 13 1.1 21 5 
Deepwater/tidal wetland 13 9 1.5 19 4 

Total 138 100 3.2" 437 100 

'Weighted average. 

There is potential for expanding the cultivated area of each ecosystem. For 
example, about 18 million ha of deepwater and tidal wetlands in South and 
Southeast Asia are not being utilized. Africa and Latin America also have large 
areas of unused deepwater and tidal wetlands. The contributions of those areas 
could be enormous if significant constraints such as excess water and salinity and 
hazards to human health can be overcome. The upland ecosystem also has 
potential for ,xpanded rice production, although maximizing farm incomes there 
depends on more diversified farming systems with rice as a component. 

Resources and inputs 
Some claim that there is enough potential farmland in the world to feed future 
populations. lowever, global generalizations are of limited value, at least in rice 
research planning. The persistent experience-of hungry populations coexisting 
with adequate and even surplus world food production-means that better 
distribution, vstems, even within countries, cannot be relied upon to feed people. 
Land availability must be considered country bv country. The ratio of population 
to arable land is already high in many regions, particularly in Asia, and agricul
tural land is being converted for urban development and industrialization. 

Land quality is as important as quantity. In many areas, the rate of land 
degradation is alarming-not least because it increases the pressure to bring less 
suitable soils under cultivation. A recent assessment by the World Commission 
on Environment and Development documents a number of examples of land 
degradation that are pertinent to rice production: "...Without conservation 
measures, the total area of rainfed cropland in developing countries in Asia, 
Africa, and La !in America will shrink by 544 million ha over the long term because 
of soil erosion and degradation..." (WCED 1987). That is more than three times the 
world's present riceland. 

Continuous rice cultivation in some upland areas has been shown to result in 
significant increases in soil loss. Research in tile Philippines measured annual 
soil losses of 0.073 t/ha in primary forest, 0.146 t/ha in grassland, and 43.5 t/ha 
in 12-year-old slash-and-burn ricefields (Kellman 1969). Even higher soil losses 
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have been measured on 9%7, slopes in torthern Thailand (Vergara and Briones 
1987). Poorly designed and imp-lemented irrigation systems have caused water
logging, salinization, and alkalinizatio (Sadik 1988). As a result, large areas of 
irrigated land are being abandoned each year. 

Water is oale of the mos. critical resources used in cultivating modern rice 
varieties. The costs ot bringing new areas LUnder irrigation and of rehabilitating 
existing systems are high relative to returns and irrigation investment has 
slowed. Increasing the efficiency of wat-,r use in rice production through 
appropriaie xater control and managemeni t techniques has become even more 
important. That must be done in a manner that protLects people against water
borne dit:cases and parasites, particularly in regions where such problems are 
endemic. 

A twith land, trends in both the amount and the quality of water ax"-ilable for 
the next century are d istu;bing. A view of water as an inexhaustible gift of nature 
is no longer Valid. Research bv India's Water Technoliogy Centre points to 
increasing shortages ,f water of suitable quality for domestic, industrial, and 
agricultural uLl,s unless attempts are made to improve the efficiency of its use 
(Sarma 1980). Although the existence of largely untapped sources of groundwa
ter, especially in the humid tropics, somewhat lessens concerns about the amount 
of available water, th. problems of quality appear to be growing. Canals, ponds, 
and ricefields in Asia are showing evidence of pesticide pollution. In some areas, 
pollution levels are affecting fish farming. 

Fertilizers, although less problematic than biockies, can have harmful effects 
if they are used inappropriately. In theory, nitrogen recovery can reach 751/c in 
well-managed cropping systems. But some field studies have measured actual 
recovery rates of only 20(.'. Both surface wafer and groundwater can become 
polluted because of chemical fertilizers. lowcx,er, even at high levels of energy 
input, there is no evidence vet of a decline in the energy input:output ratio (IRRI 
1988b). Rice farmers are likely to continue to use increasing amounts of fertilizei 
to raise production. 

The critical feature of this brief overview of the resources used in rice 
production is the long-term vulnerability of production systems. This is of 
particular significance in the favorable areas, where production depends on 
relatively high crop intensity and input levels (water and chemicals). Although 
the evidence is incomplete, the cum1ulative effect of stresses on natural resources 
should not be underestimated. In Thailand, for example, rough rice yields i the 
Chiang Mai Valley increased from 4 to 7 t/ha per year when farmers changed from 
traditional to intensiv,2 cropping practices. Ten years later, yields have slipped 
back to the original 'evels despite continued high inputs of lime and other 
fertilizers (Gypnantasiri et al 1980). Yields of IRS and some other improved 
varieties in IRRIs; longterm fertility trials also have declined. 
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We do not yet understand all the causes. What is certain is that we cannot 
assume that the production systems u po, vhich the basic food supplies of hun
dreds of millions of pcople depend can be sustained for even 10 years without 
intensive research efforts. 

Rice prices 
Both current and predicted prices of rice have important implications ill setting
research priorities. The world market price of rice directly affects national rice 
production policy decisions, which take into account the profitability of invest
meits in the rice sector, including investment in research. The price trend over 
time also affects the distribution of the benefits of new technology between 
producers and coiISlmIIer-. 

The small voh1lme of world trade relative to prodtuction and the changing 
structure of the wV'orld market make forecasting prices lzardous. The trend line 
of world market rice prices, expressed in constant dollar terms, shows extrenr e 
fluctuation,; (Fig. I). Total world rice production has maintained a fairly steady
lncrease, in contrast to the more volatile price. The short-run trends in world rice 
prices have affected policies on domestic prices and on investments in it rigatior 
and rice research. After the world rice price peaked in 1973-74, investments in 
irrigation and researcl, rose sharply in the mid-i 9 70s. Now, depressed world rice 
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Figure 4. World rice production and price, 1951-87 (IRRI 1988c). Price (f.o.b.

Bangkok) is in constant dollars, base year 1985.
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prices, heavy riebt burdens, and a general slowdown in the economies of many 
less developed countries have led to dwindling investments in the rice sector. 

Projections of future demand for and supply of rice in the year 2000 by FAO 
(1987), IFPRI (1984), and Barker and Ilerdt (1985) predict global as well as Asian 
shortfalls in rice production relative to demand. That will tend to raise world 
prices. The long-term trend in world rice prices in real terms has remained 
constant, or even declined slightly, as growth in demand for rice was met by 
expansion of land area, greater substitution Of other cereals for rice, dumping of 
grain sLrplus on tile w'orld market, and higher yields through modern rice 
technology. Now, with high population growth anI rising costs of irriga.tion, the 
scope for further expanding the irrigated rice airea in most less developed 
countries, particularly in Asia, is extremel\, lirmited. The costs of producing 
additional domestic supplies of rice illthese countries will rise, leaving them With 
the choice: to ifn some way protect local production or to import rice and other 
cereals. The !atter option can lead to reduced welfare for tile significant propor
tions of the population that still depend on thie rice economV for their liveliho od. 

These broad, longer-term considerations Of national welfare shouhld also 
guide public investment decisions in rice research and infrastructure. BPasing suchl 
decisions only on xariable, short-term price shifts in a narrow world market 
contributes to recurring shortages and oversupply. That fluctuation in turn 
exacerbates world price inslabilitv. 

Maintaining the necessa rv investments to increase prod uctivity in low 
income rice-dependent countries is not any less essential now than it has been for 
the last few decades. Unless yield levels can be raised, the costs of protecting 
national food secu rity and the welfare of rice farmers in less developed countries 
will increase significantly. 

The world of rice research 
We anticipate a radically different rice research effort worldwide by 2020. In the 
arena of international development, it is tobe hoped that present terminology that 
classifies countries as "developing" or "less developed" will be obsolete, that tile 
donor-recipient tone will have given way to terms that define international 
cooperation for mutual benefit, based on shared resource allocations and shared 
responsibilities. We expect that many of the major rice-dependent countries will 
sustain strong, independent r-ice research programs in specialized areas. For 
example, despite the comparatively low income per capita of the larger countries 
(China and India), thes2 countries already occupy positions of considerable 
scientific strength; their potential contributions to new knowledge by 2020 are 
hard to conceive in present-day terms. 

In contrast, some countries with small populations and very low income 
levels and resource endowments cannot aspire to the critical mass of scientists and 
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resources needed for even a scaled-down version of a full-fledged research 
system. These countries will continue to rely for needed technology on regional 
cocperation and netvorking. They also will need to draw upon the research 
output Of advanrced national programs and regional and international institu
tions. ihe global rice research svstem of the futtre will be more extensive, more 
advanced, and better linked than today's SyStem, V hich is characterized by 
heterogeneity. 

Rice-deperident countries now devote a wide range of human anrd financial 
resources to rice research, with much Variation in research direction. Although 
good quantitative data on the resources devoted to rice research are scarce, a great 
deal of qualitative information is available at IRRI, much of it riot formally 
recorded. Our collaborative work With national programs is based pri marily on 
this information. The inclusion of quantitaliVe data in a rice-related database 
being planned now will improve the basis for our planing. That information 
system also Will be part of the IRRI services aVailable to riational programs, for 
their use in planning and for other purposes. The plais of individual countries for 
human resou rce development will bec me inrueasinrg lV importanit in evaluating
IRRI's potential con tributioris to the development of particular riatiorial research 
systems. 

In terms of the needs of Africa and Latin America, fhe plans of national 
programs and of our sister institute; IlTA, WARDA, and CIAT are the most 
relevant. The work of other international centers and agencies, such as ICRAF, 
ICIPE, IIMI, and IFDC, will be pertinent to concerns about crop and resource 
management and rice-based farming systems. 

Strong links with other advanced laboratories xWorking in rice and rice
related research also will be important. For example, biotechnology tools (such as 
embryo rescue and haploid breeding) are used routinely in several countries. 
Protoplast culture, cell fusion, and recombinant DNA technology are possibili
ties. Linking IRRI with laboratories active ill such work will be essential in 
maintaining the efficiency of IRRI's programs and in optimally exploiting IRRi's 
comparative advantage. 

Scientific frontiers in such areas as ecology, physiology, systems science, and 
rural sociology also are relevant to IRRI's strategy. Recent advances in computer, 
satellite, and digital communication technology are revolutionizing the processes 
of exchanging knowledge and information and of developing skills. Exploitation 
of that potential is only beginning. New technologies are being developed at least 
as fast as they can be effectiVely used. 

We believe that the pace and magnitude of all these scientific advances 
impose upon us txx'o responsibilities. First, We must stay abreast of developments 
in order to carry out training, collaborative research, communication, and net
working as effectively as possible. Second, we must think creatively and apply the 
kind of ambitious vision that has put man on the moon to generating scientific 
ideas that could make life better for man on earth. 
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IRRI's conclusions on the world of rice 
Five main issues emerge from this brief analysis of the rice scene and the rice 
research setting: 

" Forecasts of rice supplies do not take into account factors that could 
adversely affect the long-term security and stability of rice production.

• The factors affecting production apply equally to both unfavorable and 
favorable rice ecosystems. Future needs of the populations that depend on 
the unfavorable areas should be addressed more directly.


" In the foreseeable future, the world will continue to 
 rely heavily on the 
favorable ecosystems, in particular to feed urban consumers. The vulnera
bility of these systems to degradation demands continued and, in some 
aspects, increased attention. 

" Rapid scientific advances in many fields have potential to help IRRI and its 
partners find solutions to continuing and emerging problems.

" A wide range of interrelated factors-political, economic, technical, institu
tional-contribute to increasing and sustaining rice production, protecting 
the environment, and improving the well-being of farmers. 
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CHAPTER 11 

IRRI today and tomorrow
 

We examine here IRRI's strengths and limitations for our work in the decades 
ahead, in the context of our goal, objectives, and guiding principles. 

Goal and objectives 
Goal 
Improzved wll-ein' )J rLeset and future generations of rice farmers and consumers, 
1a rticularly tIhOS' withIlow i)IcoIieC. 

The well-being of low-income people who depend on rice for food can only
be assured if, at a minimum, adequate supplies of rice can be made available at 
prices that are profitable to farmers while they are affordable by consumers. The 
well-being of rice farmers and laborers-and their fami!ies--is measured not only
in ternis of income, but also in terms of reduced risk and uncertainty, improved
nutrition and health, increased opportunities, and decreased drudgery of toiling
in hot, humid, and muddy ricfields. IRRI can contribute only to a limited extent 
to achievement of the goal, which we share with many other ilnstitutions and with 
national governments. 

Objectives 
To generate and (issemiiate ricL-related knowledge and technology of short- and long
term e)iromn)untal, socia, and ecoomic benefit and to help enhance national rice 
research systems. 

The objectives are complementary. Their achievement and the relevance of 
our work depend largely on partnership and information exchange with national 
scientists, extension workers, and policymakers. To this extent, helping to 
develop national rice research capacity contribu tes directly to increasing knowl
edge and developing relevant rice technology. 

The objectives are simultaneously end products as far as use of IRRI resour
ces is concerned and intermediate products that must be combined with other 
factors and knowledge to achieve the goal. 



IRRI call only generate knowledge and technology (tile objective); it cannot 
directly generate higher incomes or feed people more adequately (tile goal). Our 
efforts will focus on generating knowledge and technology that have a maximum 
probability of increasing farm incomes through increased output (quantity and 
quality) and/or decreased costs. We sUe [he route to imlroxved nutrition as being 
primari.., through improved productivity in rice farming systems. That will 
increase incomes, provide more adequate nutrition, and sustain adequate sup
plies of rice over the long term. 

The dominant role of wxomen in rice production and consumption in less 
developed countri,,s is well known. When we speak of benefit in this context, we 
mean our continuing recognition of the fact that technology has different impacts 
on dilferent beneficiary groups (e.g., xwomen, children, the elderly). It is inefficient 
to dev'elop technology withou t fill knowledge of and sensitivity to the ultimate 
users, as well as of the social and economic systems where it will be applied. 

Guiding principles 

Concerns 
Our main concern is people-the producers and consumers of rice. They form the 
constituency to which we are ultimately accountable. We belong to the world
wide community committed to alleviating poverty and hunger by applying 
science to improve the productivitv of human, natural, and institutional resources 
devoted to all aspects of rice prod uction. We c0mm i t ourselves to the preservation 
of rice genetic resources. We Value present ricelands, as well as potential new rice 
areas, as the living base for generations to conic and promote their wise use and 

conserva tiOll. 

Beneficiaries 
Our target beneficiaries are rice farmers and consumers, especially those with low 
incomes. 

Partners 
We work worldwide with all research institutions that share our goal, in particu
lar with the national rice research systems of countries where our target benefici
aries live. Rice research has no political boundaries. We search for new solutions 
to old and emerging problems through personal and institutional efforts and 
through partnerships With farming communities and other institutions, both 
public and private. 

Role and responsibility 
The driving forces of agricultural and economic growth are trained people, 
effective institutions, improved technology, developed rural infrastructure, and 
appropriate public policies. IRRI's role as part of an international scientific 
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community is to contribute worldwide to the improvement of rice technology and 
to the development of human resources in research and related activities. Na
tional governments are responsible for the formulation of appropriate public
policies. IRRI's role is to draw attention to the socioeconomic and policy research 
results that are relevant to the establishment of public policies that will help in 
achieving the goal. 

As we respond to the challenge of the research needed on rice. we strive for 
excellence through rigorous research and for relevance through cooperation and 
dialogue with all who can contribute to our goal. 

Management 
We maintain and work to enhance:
 

* A research environment conducive to innovation, creativity, and excel
lence. 

* 	A multicultural, institute-wide social system that encourages all staff 
members to learn from one another, to share resources and knowledge, 
and to freely exchange ideas and information. 

" 	Management policies that encourage open com municalion in all direc
tions and that contin,ue to promote our standards of scientific integrity
which include nioral auountability, honesty,, conmmitment, enthusiasm, 
and cost-con scioLsn ess. 

" Decentraliized management based on visible leadership, interactive prob
lem analysis, and shared responsibility. 

* Openness in all our research undertakings. 
* Compensation levels based on performance, fully competitive with market 

standards. 
Our guiding principles ha\", resulted in high standards of performance. We 

state them here as a reminder that they will not be compromised. 

IRRI today 
Program structure 
IRRI now has 13 research departments, 8 global research services, and 5 research 
support service units (Table 2). Teams of IRRI scientists from various research 
departmnents and global research services focus on nine interdisciplinary, mis
sion-oriented research program areas: 

" Genetic Evaluation and Utilization
 
" Control and Management of Rice Pests
 
• Irrigation Water Management
 
" Soil and Crop Management 
* Climatic Environment and Rice 
* Constraints on Rice Yields 
* Consequences of New Technology 
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Table 2. IRRI's departmental organization, 1988. 

Research Global Research Research Support 
Departments Services Service Units 

Agricultural Communication and Analytical Service 
Economics Publicitions Laboratories 

Agricultural International Rice Computer Services 
Engineering Germplasm Center Experimental Farm 

Agronomy International RiceTet-tin ProramPesticide Residue 
Cereal Chemistry Testing Program Laboratory 

Entomology International Network hvtotron 
on Soil Fertility and 

iultiple Cropping Sustainable Rice Farming 

Plant Breeding Library and 

PhL.1nt Pathology Documentation ([enter 

Rice FarmingPlant Physiology 
hSstems Program 

Soils Seed Ileal',h Unit 

Soil Microbiology Trraining and Technology 

Statistics Transfer 

Water Management 

" Cropping Systems 
" Machinery Development and Testing 
The IRRI staff includes 95 internationally recruited scientists (64 core staff, 10 

on special projects, and 21 visiting scientists); 875X are stationed at IRRI headquar
ters-the highest proportion a mong the international centers that carry out 
agricultural research within [hl CGIAR system. Another 2,284 research and 
support staff are nationally recruited. 

Achievements, strengths, and limitations 
In terms of human benefit, IRRI's achievements in the irrigated and favorable 
rainfed lowland rice ecosystems (Dalrvmple 1986) have been one of the bright 
spots of agriculttiral development in the 20th century. A strategy, however, must 
be concerned with what we hope to achieve. What has been acnieved SO far is 
relevant primarily bcausC it has given us confidence. The confidence that we 
have in ourselves and that others have in u; wvill be a key factor in helping us meet 
the research challenges that lie ahead. 
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A central strategic intention is to build on IRRI's strengths and to draw on the 
strengths of others. Among ,ur Most important comparative advantages are: 

• 	Disciplinary depth. The knowledge and experience that have accumulated 
within IRRI's highly specialized disciplinary structure are reflected in the 
more than 90 awards that the Institute has received and in the enthusiasm 
and creativity that have been maintained for more than a quarter of a 
century. This gives us the critical mass needed to conduct research that 
meets the highest standards. 

" Technical support. Our scientific staff contributes significantly to IRRI's 
achievements in rice research. Our technical and general service support 
is of high quality.
 

" Political neutrality. We are able to act as bridge
a between different 
political and economic systems and as a reference point for any query 
concerning rice science from anywhere in the world. 

*Internationai character and credibility. We have a strong convening and 
coordinating capacity and the abilitv to work with any research institution,
anywhere. I RI'I has proven itself by tackling issues that cannot be 
addressed by individual coutlntries.
 
IInternational assets. 
We haxce been able to collect and conservC more than 
83,000 accessions of rac germplasm and more than 125,00() rice publica
tions. These assets will continue to be available internationlly. 

We are aware, both from our own reflection and from external reviews 
(CGIAR-TAC 1987, CGIAR 1987), that IRRI is not immune to tihe piocess of aging.
As in any instituLtion, this can affect not only physical assets, but also the working
environment and the research results. We see the following as concerits and 
challenges: 

* Structure. IRRI's present organizational structure makes it difficult to 
establish problem-focused interdepartmental programs. Wide dispersal
of resources over a large number of departments and Support units 
constrains formation of tihe critical mass of scientific knowledge needed for 
breakthroughs within an acceptable time span. Overlapping division of 
labor and expansion of programs in conjunction with centralized decision
making make review of the structure more urgent. 

o Facilities. Aging of technical facilities, combined with a period of rapid 
growth, forces us to replan the use of existing buildings and facilities and 
to consider rehabilitation. In some cases, research cannot proceed witheut 
new facilities. 

We will introduce a system of management that helps to minimize adminis
trative procedures. With the new CGIAR planning process, IRRI activities will 
become less oriented to individual and more oriented to group efforts. 

In times of rapid growth, attention can become diverted from effective 
financial management. IRRI will demonstrate utmost care in the management of 
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funds, with sharper fOCuS on areas of high priority, comparative advantage, short
term and long-term relevance, and high return. To achieve this, we will intensify 
dialogue with our collaborating partners and establish systems ior participatory 
planning and monitoring. 

We believe that the ability to recognize areas of concern is in itself a sign of 
strength and a criterion against which a dynamic institution can be evaluated. 

A continuing global role 
Several important global functions relating to rice research will be needed well 
into the 21 st century. Beyond IRRI's lifetime in its present structure, a politically 
neutral and conmmercially disinterested clearinghouse will continue to be needed 
to lead a global rice knowledge network. Its main functions will be: 

"To house the base collection of the world's rice germplasm and to perform 
the many evalua tion, research, preservation, and service functions that this 
responsibility entails. 

* To collect, evaluate, select, and make accessible information on current rice 
research and cevelopmen t prograis, rice and rice-related research results, 
and global rice research resources (human, financial, physical). 

* To retain a response capability that can catalyze the use of these resources 
(e.g., through specially recruited in ternational teams working on topics of 
supranational importance). 

* To organize and convene conferences, task forces, seminars, and meetings; 
to facilitate the exchange of information; and to focus the application of 
knowledge on the resolution of emerging problems. 

18 IRRI 2000
 



CHAPTER III 

Policies and priorities
 

Many of the development issues related to rice are interdependent. The range of 
possible entry points for research is extensive and difficult decisions must be 
made. We deal here with two aspects of strategic deisionrnaking: policies and 
resource allocation prioritics. 

Policies 
Research relevance 
One way to improve research relevance is to develop a more intimate understand
ing of the environment, production systems, and problems of prospective users 
and beneficiaries of research results. This implies close contact with farming 
communities. IRI faces several constraints in this respect. National programs
have the responsibility and the cultural advantage for working with farming 
communities. IRIRI is an international institute and we are moving upstream to 
conduct more strategic research. 

Broad-based research, including research on socioeconomic aspects of rice 
production, is needed to characterize the rice ecosystems in terms of people and 
their environment, to improve understanding of the farming systems within 
which rice is produced, and to refine the definitions of the kinds of technologies 
that should be developed. This will require close contact with target beneficiaries. 
For IRRI, this will entail dialogue with all our partners at the national level
government and nongovernment. We will promote participatory research and 
foster the development of methodologies for farming systems research. In regard 
to farming systems, activities at IRRI will be on rice and on major interactions with 



other systems. We will depend on national programs and other international 
centers for non-rice component technologies. 

Rice consumers also are our target beneficiaries. In our rice-related database, 
we will inclde information on the number, location, income status, nutritional 
needs, and taste preferences of consumers. 

In many areas o advanced science, pa rticu larlyN biotechnology and infor
matics, the private sector play. a leading role. We therefore include private 
institutioM among those with which we will collaborate. 

Environmental sustainability 
Attention to the impact of high yield-producing technologies on ecological 
sustainability becomes more urgent as cropping intensifies. Concern for the 
major components of mankind's life support system-soil, water, flora, Iauna, 
and the atmosphere--is central to IRRI's programming and will translate into 
specific research activities. Some examples are: 

" The impact ()f rice technologies and associated resource management 
systems on socioeconomic factors. 

* The contribution of rice culture to clinatic change.
 
" The role of irrigation water in waterlogging, salinity, and alkalinity.
 
" The efficient use of chemical inputs by the rice plant and the effects on the

environment dud oin humnan health. 

" The energy nTded forrprodOucing, proCcessing, and cooking rice. 

Efficiency and equity 
IRRI's goal statcment is explicitly oriented to both efficiency and equity: it 
specifies directing e! ort toward the "weii-being of present and future generations 
of rice farmers and consumers, particularly those with low incownes.' While IRRI 
staff members have always been and will continue to be strongly conscious of our 
mission, we recognize the limitations on the extent to which an international 
research institute can, with its resources alone, address equity concerns. We will 
continue to strive to reduce those limitations. 

An efficient research sV.tei-M would allocate resources to return the same 
marginal social benefits per unit (,t rusearch input, regardless of where that input 
was made. It would not be concerned with who received the benefits. I lowever, 
equity considrations demand that we be concerned with how the benefits from 
research investments al-c distiibuted. Perfect equity (that is, being equally fair to 
everyone) is an elusive goal. 1 he selection of certain strategic directions will, by 
definition, leave Out those who might have benefited from the directions that are 
not selected. 

The dilemma can be considered on two levels. First, those who are excluded 
from the initial investment choices. IRRI's concentration on high-yielding rice 
varieties tailored for the irrigated and favorable rainfed lowland environments 
has returned limited benefits to those populations dependent on the less favorable 
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environments. Second, the distribution of benefits among those affected by the
initial investment illtile favorable en\virorinients. At both levels, wre find ConsLu m
ers and farmers. Among fa rmers, we fild eal\' aid latIe dopters; small and large
farms; and varying degrees of access to credit, water, and fertili/er.

At the first level, it Cannot be said that 1ocusing On the favorable rice 
producing areas has neglected equity concerns. The efficiencv gains from IlxRI 's 
research have benefited the manjoit of rice consumers by increasing rice supplies
and keeping price,; lower than they ttherwxise vouIld have been. Farmers in the 
favorable eI \'Immen ts a I)ha xe benefited. In the future, equ it v coo1rc ws of pro
dIucers id Clls tinlel's dependent ip m the less ia 'ora ble ec)sx'sten,, xwili be ex
plicityI add ressed by arg,,t ing research to im pr we prod uction efficiency there as
xyell. The 'ICkV resari-ch prograi structure Will have separate pr gra Ils for these 
ecosvsteil s. 

An in ternatioma center has limited ahilit ' to add ress Cq uitv concerns at the 
second level (i.e., the dist ri bution of benefits frminhe iinitial research investment 
choices). Much dep1ends on public ptolicies n price-,, agrarian struc!hiir, credit, 
and edtLua liin; On national resea ich anid eelnSiol capabilities; and on the 
characer of Ilcal farms anid fi-ers. I O\x'ex'er, by ba.sing Iesearl progOrams On 
better knoxxledge of and co;nfact \xith grouips if target users ard beneficiaries, the 
Iesults xx'ill beNMwe cI osclx' tailorci [l tol.iYi neds. 

\nother Jtilnen,iPOn of the eqluit ' i.sue can be Cescribed as "being fair to 
future ,genera tiii 11.anv ci irren t pi d u ction practices---in all eCosVstemns--ae 
iv.t sustainable over the long rn.This tends to erTd e the Concept Of "favorable" 
and "unfaxorable" environments, since unan intervention is transforming large
portions of tile so-called It-vora ble areas into utnfavorable ones. fv maintaning 
a strong em phasis on sustainable farn ini' systems in all IRRI xork, we xxiii con
tiIuou Sly pirmo' tlhe ecuity, Concerns of future generations, be'y( d 2020. 

Women and rice 
The role of xxomen in rice research and rice farming has both efiiciency and equity

irnplicatiols. IR!.Z, has been sensitive to this issue for 111anV years. 
-somneprogress
has been made in realrd to xoMnl in IRRI itself, in national rice programs, and 
as users and beneficiaries of rice technology, but much remains to be done. 

We recogni,.,'e and uphold the p.,rinciple, of affirnatiVe action in thle recruit
ment of all staff at 1RRI. We will intunsify ouri effor to recruit qualified xvonen 
scientists anrd ad Ininistra tors. Ve also aii to increase the pro)portion of xvomen in 
IRRI graduate and postdo<ctoral tell)\\ pro' ra Is and short-term training pro
grains. 

We Wxill continte to proinote thc integration of wxren', concerns into all 
research pi'( jects in IRRI and in national pogrogains. Specificall, gender analysis 
will permit reco gnition Of the cimtribuaitiom of xVon i, to rice prod uction, llarket
ing, and ConstllIptiln; techInoiogies that reduce the buden oI womell xvithout 
displacing their income-earning capacity will be developed; and research on rice 
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processing will aim at conserving the level of essential nutrients. These activities 
will help us to focus more sharply on the whole family as the ultimate beneficiary 
of rice research. 

Disciplinary strength and interdisciplinary focus 
A recurring dilemma in the management of modern science is that, as budgets 
become tighter and investors in research demand measurable returns, research is 
subject to increasingly formal planning and more specific management controls. 
The solutions to many problems require intrdisciplinary approaches; that means 
modifying the traditional disciplinary structue of research. 

IRRI, with its mission-oriented mandate (p. xii), must continue to excel in 
both disciplinary and interdisciplinary research. Ain overly strong disciplinary 
bias could diffuse the focus on specific objectives and weaken the balanced 
integration of efforts needed for effective programming. But too much emphasis 
on integrating several disciplines carrie:; the risk of diluting the scientific depth 
needed for real advances in knowledge. IRRI will carefully establish a program 
structure that permits the pursuit of excellence on both dimensions. 

Many of the critical problems in rice production are specific to particular 
ecosystems. Four main ecosystems will be used to focus research, with the efforts 
of several disciplines integrated toward solving the problems of each ecosystem. 
A broad cross-ecosystem research program will promote interdisciplinary work 
on prcblems that are not specific to any one ecosystem. The five research 
programs are: 

" Irrigated rice ecosystem. 
" Rainfed lowland rice ecosystem. 
" Upland rice ecosystem. 
" Deepwater and tidal wetland rice ecosystem,. 
• Cross-ecosystem research.
 
The rationale for these programs is explained more fully in Chapter IV.
 
We emphasizc that the research programs are intended to facilitate appropri

ate and necessary interdisciplinary integration. We do not intend to sacrifice 
intensive and effective contributions of single disciplines when and where 
needed. 
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IRRI's policies 
Research relevance 
We will intensify dialogue with our national partners, inorder to improve our under
standing of farming systems and the necnds of prospective users and beneficiaries 
of rice research results. 

Environmental sustainablity 
All cur programs will be driven by, and many will be specifically directed to 
addressing, concerns about the effects of rice production systems on the environ
ment. 

Efficiency and equity 
Our goal statement is explicitly oriented to both efficiency and equity. We will 
direct research to improve both production efficiency and equitable returns to all 
rice-dependent groups, particularly those in the less favorable ecosystems. 

Women and rice 
Affirmative action will be taken in recruitment, in selection of candidates for 
training, and in research design to address the roles of women in IRRI itself, in 
national rice programs, and as users and beneficiaries of rice technology. 

Disciplinary strength and interdisciplinary focus 
A new program structure will facilitate the pursuit of excellence in both disciplinary 
and interdisciplinary research. 

Priorities 
As lRRI implements its strategy, we must strike an optimum balance of efforts 
devoted to several alternatives. None is an either-or choice; effort spent on one 
often will affect another. The most important are: 

" Four rice ecosystems (irrigated, rainfed lowland, upland, deepwater and 
tidal wetland). 

" Three regions (Asia, Africa, Latin America). 
" Conducting research helping enhance national riceand to research 

systems. 
* Levels of research (adaptive, applied, strategic, basic). 
" Securing previous yield gains and seeking new yield potentials. 
At present, IRRI allocates its resource:; primarily according to departments. 

A shift to interdisciplinary program budgeting demands a new set of allocation 
criteria. Achieving optimal resource allocation in terms of our goal and objectives 
will not be easy. The optimum cannot be derived empirically; many criteria, 
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particularly those related to equity, are subjective. Striving for tile optimIm must 
be a continuous process, with roonm to adjust as new knowledge becomes 
available and new opportulnities appear. 

Hypotlhetically, an ideal allocalion coUid be approached if it were possible to 
define all alternativ es in ad vance; to lrecast complete scial costs and benefits for 
each, suitably weighted to accouni for equity concerns; and to select the set that 
would give the highest net value. Ilowever. the range of alternatives for IRRI is 
too extensive to precisely weight all th, factors, even if data were aivailable. A 
two-stage process has been adopted, based on the goal and the objectives. 

First, broad allocations to progranis, based on criteri ilting to the goal. The 
criterina include: 

• Rice farm households (nIImIber ald income distribution). 
* Rice consumers (num)er and income distribution). 
* Characteristics of current production systems (environmental degrada

tion, vulnerabilitv to pests and diseases, and alternative farm enterprises). 
" Country (or regional) charateristics (rice research capability, policy envi

ronment, level of develpment, and extent of extension services and infra
structure). 

Second, research projects defined in terms of long-term environmental, 
social, and economic relevance to each program, appraised according to the 
following criteria: 

• Other institutions' research program- and capabilities.
 
" lrobabilitv of achieving research objectives.
 
• Costs, minimumI scalc, and tim,:, period reeuired. 
* Potential benefits, in terms of Value of extra production (quantity and 

quality) and increased net farm income, environmental enhancement (or 
at least no degradation), increased stabi!itv of production, and reduced 
ris, to farmers. 

A two-stage allocation proccs.; separates consideration of the probability of 
contributing to the goal from the probability of achieving particular research 
objectives. For example, the probability of producing a specified research output 
could be 1.0. 13u t a research investment would be difficult to justify if the 
probability that it would contributo, to the goal were 0.. If a country has a policy 
of subsidizing rice imports while encouraging its farmers to diversify to other 
crops, there would be little po)int in targeting research toward solving its rice 
production problems. Assess;ing the probability of goal achievement will precede 
and take priority over the probability of objective achieIement. 

As we implement I! .R'sstrategy, the two-stage process will become itera
tive. Information and analyses accumulated through current research projects 
will help define future research program allocations. 

Not all the criteria listed here will be applicable to all allocation decisions. We 
have used them selectivelv and subjectively to arrive at position statements on 
resource allocation choces. The choices will be refined over time. 
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Balance among rice ecosystems 
Allocation Of IRRI's scientific resources among the four main ecosystems is 
perhaps the most difficult of the chloiccs we face. Few of the many factors that 
must be Considered are static; not all Can be objectively quantified. It is risky to 
,,Versimplify by' foc using onily on water regime: rice-gr )wing envir-onments are 
considerablv more diverse thaIn that. Chara. terization also depends on sucha 
factors as clinate, soil, topography, and drainage. IRRI's potential contribution 
to solving all the problen., x\ithin an cosystem is limited. Agricultural enter
prises other than rice must be coWid ered, particularlv for nonirrigated ecosys
tems. 13ut eveni in irrigated areas, crop diversification is an issue of growing 
importa nce. 

A short statement defining precisely what IRRI Wrill do in each ecosystem is 
not feasible and a ca1t1g10ic alh cation of resource shares to each ecosVstem has 
only partial value at this stage. Ihe inporta nt first step is to recognize the 
production constraints, possibilities, ad socioeconomic characteristics;of each 
ecosystem, includ ing the fact that those peole Iiving in and depending On the less 
favorable ecosystems have not vet benefited significantl., from improved rice 
technology . 

The second step i, to put into place a management structure that will facilitate 
the generaIion of in formation, the .appraisa! of progress against specific criteria, 
and tle monitoring and contrel of programming. The structure should improve 
the exchange of informatlion among resea rch progranm, since individual scientists 
may be working simultaneousl\, in several ecos'Vs[ems. 

AREA, YIELD, AND PIRODUCTION 
A database on kev parameters of the rice environments in 37 major rice-producing 
countries is being developed. Some preliminary information on harvested area, 
broken down by subregion, is given in Figure 5. It shows the overall dominance 
of Asia; the importance of irriga ted rice in East Asia; and the significance of rainfed 
lowland, upland, and deepwrater rice in East India, Nepal, langladesh, and 
Burma. 

It is equallV important to consider area, yield, and production in the favorable 
and unfavorable environments within an ecosystem. Each ecosystem has varying 
degrees of favorable rice-growing conditions; those must be estimated on a 
country-by-counLtrv' basis. For example, IRRI research on the South and Southeast 
Asian upland ecosystem shows that, in the aggregate, 42'1 of upland rice is grown 
in fertile soils, more than a third of that area has a long growing season (Fig. 6). 

Much better information is needed on the characteristi,'s, production con
straints, and research opportunities within each ecosystem. Refining the database 
is part of the strategy itself; that will minimize the degree to which allocation 
decisions are based on subjective judgments. 
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Rice Environment 
(thousand hectares)Region 

Irrigated Rainted lowlad Upland Deepwater 
(66,663) (40,468) (18,444) (12,570)

! 1I
 

South Asia 
NW & S. India Q I C
 
Pakistan 61.(2,429) 7(1,367) 4%(560)
 
Sri Lanka 16%(10.640)
 

East India I c K 
Nepal 
B 1glade Ii 
Burma '2%(8.566) 35%(6,510) 66%(8.252) 

54%(21.927) 

Southeast Asia -Thailand C ( 
Laos 8'%1.401) 24%(2 935 

6%(3,845) 23%(9,204) 2
Kampuchea 
Vietnam . 

Philippines 

Malaysia 8%(3,290) 10%(1.873) 5%(669)Indanesia 13%(8,130) 

East Asia I 
China I j C -

Korea Dem. 45%1.910) 0Rep. 4o779) 

Korea. Rep. of 5% 9
 

48%(32,196) 

Africa
 
Ivory Coast
 
Egypt 
Guinea 
Liberia C I 
Madagascar 2%(1,007) 3%(1,293) 11%(2,054) 1%(154) 

Nigeria 
Sierra Leone 
Tanzania 
Zaire 

Latin America
 
Argentina
 
Brazil
 
Colombia
 
Cuba(
 
Dominican Republic o0 

Ecuador 3%(2,279) ;%(415) 25%(4,460)
 
Guyana
 
Mexico
 
Peru
 
Surinam
 
Uruguay
 
Venezuela 

Figure 5. Harvested rice area in four rice environments in 37 rice-producing less
developed countries, by subregion, 1985 (IRRI 1988a). Rainfed lowland includes 
mangrove sp/amp areas in Africa. Circle sizes are relative to total rice hectarage, 
percentages are proportion within each environment 
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FERTILE SOILS INFERTILE SOILS 

Long growing season 
1.72 million (15%) 

___--_ Long growing season 
3.78 million ha (33%) 

Short growing season .',_._. ..
 
3.17 miliion ha (27°,) 

Short growing season 
2.91 million ha (25%) 

Figure 6. Upland rice area in South and Southeast Asia, classified by growing season 
and soil fertility (IRRI, unpubl.). 

RICE FARM IIOUSEI IOIDS AND CONSUMERS 
Rice farmers depend on their crop for food and for cash income. Nonfarmring rice 
consumers, mostly in urban areas, depend to varying degrees on each ecosystem 
for their food supply. 

Because the fOlr" ecosystems are found in varying proportions, not only
within a country, but even within an individual farm, daa or, the number of rice 

producers in each ecosystem are not reliable. TIhe number( cnsumers wvho 
depend on the prod uction mom an ecosystem is easier to estimate. A good 
indication is current production levels: irrigated, 72L,; rainfed lowlanid, 199;;
 
upland, 5/(; and deepwater and tidal wetland, 4;' . This estimate can be refired 
by considering the degree of importance of rice in the diets of each country. 

IRRI WITHIN THE GLOBAL RESEARCH SYSTEM 
Taking into consideration the research programs and capabilities of other institu
tions, particularly those of national programs and sister IAiRCs, allows us to 
identily gaps and to decide where IRRI has a comparative advantage in filling 
them. For example, WARDA, IITA, and CIAT plan to continue, to a certain 
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degree, their programs in rainfed lowland and upland areas of West Africa and 
Latin America. Those areas constitute 74%' of the planted area in West Africa and 
68(Y in Latin America. We expect substantial expansion of rice in these ecosystems 
over the ,et two decades. 

Also, more than half the prod uct ion of irrigated rice comes from China and 
Korea. The strengths-, Of those national pr gra ins mean that IRRI will no t need to 
give as mnuchlI weight to the irriga ted eCosystem a'S is ilmp lied by harvested area, 
production level, or yield potential. 

At the same time, IRRI must keep abreast of the research resuits generated by 
strong natiOnl I programS and hel) make them available to other countries and 
centers. 

CHARACTERISTICS OF PRODUCTION SYSTEMS 
Envirormental degradation tends to be most serious in th,? irrigated and upland 
ecosystems. The vulner: bilitv of intensively farmed favorable environments 
(described in Chapter 1)cannot be overemphasi/ed, given the number of consumn
ers who depend on those areas. Opport u nities for altern ,tite enterprises are least 
in deepwater and tidal wetlJand greatest in ipland. 

POTENTIAl. PROI)UCTION BENIFITS 
IRRI scientistS laave pro(jec'ted the expected bene(fits from research on the four 
ecosystems in South and Southeast A;ia to 2000. The added value of rough 
rice production from researCh xva distributed as irrigated 57'. , rainfed low
land 21)'1 , upland 4'; , and deepwater and tidal wetland 10'.; (IIRRI 1987). These 
data clearly indicate that, if only efficiency criteria are considered, irrigated rice 
should continue to receive priority. 

IRRi'S POSITION ON ECOSYSTEM BALANCE. 
Over the long term, IRRI will givLe relatiClyI less weight to thefavorableareas. 
Although nany of the ,uan timtiecriteria(area, Irodiction, den consum
ers, efficiency) suggest cowcentratingresearchefforts on the irrigatedandfavor
abe rlinf'd ecos'/steis, man!/ nationalprogransare strong in these areasand 
are assminiii morf, Md more research responsibility. IRRI will inteIsify its 
explorationof opplortunitiesfor scient ific advances applicable to the problemsof 
the less favorable ecosystems, taking into account such factors as the potential 
for production of rice vs other crops, the nnmbers of dependent farmers ad 
consumers,and the research activlitiesof other institutions.The visibilitygiven 
the ecosystems as researchprograMswill allow us to targetIRRI researchand to 
monitor the results of our efforts. 
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Balance among world regions 
IRRI's original mandate specified research "..for the people of Asia L!!id other 
major rice-growing areas.... and training of promising y)ung scientis;t "primar
iIv from South and oi h tAsia..... nIn '192,the train ilng scope was rworded 
to Match that for ' siarch, confirminm our global mandate for both (p. \ii). 

RICE P IRODLCTON AN) DEMAND 
In terms of current prod"Ictioci, neither A nor1fricalatin America Could be 
d,'-scribed as major ri.(,-alrown, 4 the 

...- , ,, ,f 40 ,";;",P .c';. F) A fiica pro~duces 
a oea vorld ." Asia generatis,91.J1 ; ofthe 

..... i'kt,,n 
2.2 and latin \mecia, .3)';(11g. 3 lFg*ptand NI. aLgascaracccunt for 48; of 
the prod ictic n in Atrica; ,;a/il a . ( ohcnibia 40'; of that in Latin America. 

in it i Ut p r-,api ta c itiilttioln, Asia isalso signifii.antl\,' more important 
than the uher two rMins. sialt onsume,\,iln c11oiiiitri,. \aI'llge I))-I50 kg
Milleid rikc -,Lsmc per var (v\ucpt icor countries with large wheal-consu n ilng
populati lns, ,uci a, ali',tan 123 k,,. pvrn Iand India [i-I kg,"personmi. In Africa 
and lalinI .\ mri,. c nu itm is Iet,,, than 5) kg/persi per \'ear. Only, 
(uana, OibNria. and %IlagasaLre\ceed (i) kgi/perSn1. 

Potential ir piccil, tiocn and cocsunpti.c ;ils-,I Must be' ccIiderd--par
ti. alarlv in ,\Irica, \\ Ihi it is L',,Cs tial to exp)re e\'Crv .'pti,.c for increasing 
Secure tfcocI sIp)lie,. Ihe main incf iators of potcntial..... gnvth ra tes in consurnp
titoii and in import- r, incrvasilg mMost rapidly there (C..'.., 25'; of world rice 
shipments ,g to \ frica ). 1ic., in pc cris in )mc countries, such as in Nigeria, would 
be highe,r if ir c)rt barriers Were l-ic. wed. I ow('Ver, most iinlp)rts to African 
coulltries are -substantiall' Sbtl[sidi/cL'l, in lan different ways. 

NATINAL l>kOLKA\l. 
I luina les -ciillccsdevoted c0 rice rese'arch are spread thinly in sub-Saharan 
Africa. ,\ un li ti \c ,a-.sesmsinR-lt byv I II ind ica tes that the stronger programs are 
fou nd prima ri ly in West \frica, particularlv in Nigeria and the Ivory Coast. The 
pcp. i-t r i IR I resci.eC's diI'ctcd toward Africa shccu Id be considered in the 
context ot currein t mafjcr shii .s At iinternatnioial aid efflls h) [Inman resource 
developnit I there, c.\einplified by, such initiatlives the Special l'ogran foras 
Afican A,ricuiIIural Research (5I ,k.-\ ,) 

In Latin America and the Caribbean, Most C(,wlntries do not have adequate 
traiied personnel nor financialI su pport and the distribution of national rice 
research ca pacity in the region is highly ske\, d. The more advanced rice research 
programs are fo und ill Brazil, C( locibia, and Cuba. 

IARC ANI, 01-1 IL"I INTI'RNATIONAI. A(;INCIES 
WARDA recently- fc(rniu lated its strategy tco20)0). That institute expects to col
laborate with IRNI in varietal testing in the Sahel and humid zone irrigated 
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systems, in developing a Sahel-based breeding program, and in coordinating 
IRTP-West Africa. 

IITA has worked on varietal improvenent of irrigated and upland rice, wth 
some recent attention to rainfed lowland rice. Much of its cr()p management work 
has focused oi West Africa. 

IRAT's programs, moly in Francophone Coulntries, are concerned with 
varietal improvement and crop malragement, primarily for irrigated and upland 
rice. IRAT also has contributed to the establishment of certified seed production 
in some countries. Some IRAT upland lines are resistant to blast disease. 

In Latin America and the Caribbean, we collaborate with the national 
programs pimar il-y through IRTP, implemented jointly with CIAT. Some useful 
genetic material has been identified. For irrigated rice, CIAT has actively 
developed and promoted improved germplasm and such farming practices as 
weed control, water mainagement, pest management, and harvest technology. 

OPPORTUNITIES 
There is scope for increased rice production in many areas of East, Central, and 
Southern Africa where rainfall, solar radiation, and temperature regimes are 
conducive to rice production. IRRI rice-weather trials in Kenya show that with 
irrigation, yields of almost 10 t/ha are possible. An average increase of 0.5 t/ha 
in rainfed lowland yields in Tanzania would produce an additional 100,000 tons 
of rough rice-more than what is currently imported. I ests specific to Africa, such 
as yellow mottle virus, are still insignificant there. 

There also is potential for an effective contribution to the needs of particular 
countries in Latin America. For example, some Brazilian upland areas have 
problems common to those in parts of Asia and some Asian breeding lines 
selected for blast resistance perform well in Brazil. At the same time, some 
Brazilian varieties and lines perform well in Asia. 

IRRI'S POSITION ON REGIONAL BALANCE 
IRR1 will contiMe to focus primarilyon Asia. But flfillnent of ourworldwide 
responsibilitieswill include all regions. IRRI's researchrole in Africa andLatin 
America is limited by areaandproductionand by thepresenceofL4RCs andother 
researchinstitutions. Those limitationsare mitigatedsomewhat by production 
potential, imports, an rates of growth in demand. IRRI's help in building 
nationalprogramsin Africa will depend on additionaldonor investments. We 
will be selective in accepting research opportunities and obligations in East, 
Central,and SouthernAfrica andin partsof LatinAmerica, such as in the upland 
ecosystem, takinginto considerationthe activitiesofother IARCs, wide regional 
and/orecosystem applicability,and our own comparativeadvantage. 
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Conducting research and enhancing national programs 
The effectiveness of IRRI research is enllanced b)' stron g national rice research 
SyStenis. Al though building national research Ca paci tv is one of I t's main 
objectives, it is as Much a Means to all end as al Cld illitself. TO a certali extent, 
the choice is not between clear alternati\'es: son caacil\,-strengthening activi
ties invoivi, research and SOI' research activities build national Capa City. 

Ill theory, IRNRI could a locak,all of its resour11ces * or all to helpingt re"seavcl 

strengthei national prograins. The criteria -or\ideciding on the balance are:
 

" The strength of national rice research ca pablilit v. 
* 	 'he activities of co untries and dmor agencies inresearch and in hUllman 

reSource detvelojpmenll. 
•The relati\ e contribution o each bIective to achieVing IRlI's goal. 
"The deglee to Il ich resc, rch ald training are complementary, rather than 

competiti\e,. 
Many countries Still lve insufficient research s\'stems, At. tile Sale time, 

IRRI has a wide rangeOf res lrch choices to make. VVC must be highly selective 
in meeting both obiek tiV\es. 

IRRI' I'()SITI( )N ()N RIStICI I AND STI;NGTI INING 
NATIONA 1IK()(;AM5 
Wewill mainta in Our cownmilmenl to contribu' to fhe stn<uztei'g of national 
resCarChcapabilily. '/ieeuiphasiswill coutinui' Ioshift to strongercolhbora
linhwihi uiaiIiot a II'rogranis.Il Ot/iCr wo(rs,we w(Iill work toward tile 1lai whien 
the more t raditionalt I-aiuin, conrses areIV lonerpartm' ofoi r activities. Over the 
long telnI, we to iuIcrease puoportion(if ou r resources devoted toexpect t1i 
researchanid to sharing knVnh,'gC Willh all ourpartncrs, ina muttually suppor
tive ,4iobti /lice re';tscilcliSystm. 

Balance among levels of research 
The CGIAR enI\i ages a c intinutil of research levels, fron adaptive through 
basic researcl-. TWvO charact ristics dii4inguish research levels: the extent to 
Wvhicli the r'esearch can re ass1 iated with a ,specific, real-world problem and tile 
extent to Whit h till urces necessary to 
specified. The res<!ou1rcCs lleded for adaptive research, includi ng tile, are the 
easiest 1o juallltif. Basic research lies at the opposite end of the spectrum, with 
exploratory work that attellptS to explain natural phenomena. 

Three main criteria Will determine our choices among tie different research 
levels: 

" The level of development of national rice reseairch systems. 

and t her i'e5(t 	 cnilCt tile research Call be 

" The rice research programs of sister IARCs and advanced laboratories. 
* Our comparative advantage. 
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IRRI's POSITION ON RESEARCI I IEVEL 
Given that IRRI is orientedto riceijrobhnS, we will not conduct basic research 
as slit-h. We Will stren, the,: our scientific base and increaseour commiunication 
anid collaborationW,illtatvanel ius jutittioltsdoingt basic research, to enable its 
to use resu ts fl'om the cut tin edie ofscience. As more nationnlprogranimsdevelop 
the capacityl to comduct adalptive Mil ipldied research,, will increase theW'e 
proportionof our resourcesdcvoted to stroh'icresearch. AI all researchlevels, 
we will collaborate with nat ioll Iprogrioi s to ensure tlhe coJl'letit ,of our 
respective reseu rch efforts. 

Securing yield gains and seeking new yield potentials 
o.sti liel
A Conserva t 'e of, the av'erage farn yield advantage of modern rices is 

0.6 t/fia (Anderson e al IL)88). IIovever, this viuid gain risks being eroded by 
pests, diseases, an1d soil and water probhems . A crop management regime in 
which the (juan tiiv and CIqualit " of soil aind water resourices are constant over time 
1,VOUld ,1l10WvSutLid production without minin, or depleting, the environ
ment. Even in s LIa \'orable circt mstaln, s, eW pests or diseases could still 
reduce yield level. 

Reesear'ch to secure \'ield gains, HILereftor, m ust ldd resS tW\O sets of problemns: 
those of in tnsiVe rice cro-pping that tend Ito degrade and deplete soil and water 
resources and those caulsed bV the appe, r,nce of' new biotvpes or strains of pests 
and diseases. 

Too much concen tration On ,ecuring yield gains would risk our ability to 
meet projected demand for rice. It also VouMIL tend to red uce the research 
resources available to raise \'ields, especially Illthe less fa\'orable ecosstems 
where yield gains have not vet been signiican t. 'Lo much emphasis on seeking
nevW yield p tentia Iiniglat Li our prepaLed ness to react to a rapid erosion inUe 
current Vields, such as thr u g h an nanlticipteLd pest epildemic. The risks of this 
occurring, a11d the potential proLLuction loss, are higher in the favorable ecosys
tems upon which 11o0st consuLmers depend. 

The distinction between the two research targets may be more apparent than 
real. A shift upstream ilIIRI's research is expected to result in knowledge that 
benefits both tarets. 

IRRI's POSITION ON SE(C URING GAINS AND SEEKING IOTENTIALS 
Give their strate icimportance, 711e believe thi research should be directed 
towL'ard ensuring the loig-term securit,! of increased rice supplies from the 
irrigatedand flvorable raiuJ*d lowland ecosysteml's. We Will conduct 111ore 
strategicresearchonl criticalproblems of sectringyield gainsand onl raisingthe 
yield potential inl all ecosystems through new envtirouttent-friendhytechnology. 
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IRRI's positions on priorities 
We will orient IRRI's programs according to four major rice ecosystems and to the 
farming communities and consumers dependent on them. Collaborative re
search on the less favorable ecosystems will increase, Consistent with environ
mental enhancement and sustainability, efforts will be directed toward securing
yield gains in favorable ecosystems and seeking new yield potentials in all 
ecosystems. Our research efforts will move upstream, to more strategic research 
in collaboration with other advanced institutions. 

We are committed to helping strengthen national programs. Over time, we 
will shift from support of to collaboration with national ;i Dgrams and will increase 
the proportion of resources devoted to collaborative research and to sharing
knowledge with all our partners in a mutually supportive global rice research 
system. 

While IRRI continues to focUs on Asia, fulfillment of our systemwide
responsibilities will cover all regions. Reflecting IRR I's mandate and comparative
advantage, we will contribute to research and to strengthening national programs
in Africa and Latin America in the context of the activities of other IARCs and of 
donor support.
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CHAPTER IV 

Programs
 

IRRI's strategy will be implemented through two main groups of programs:
research programs and international support programs. We also examine here 
our sVstemwide rol, in Africa and Latin America. 

Research programs 
The research programs for the major rice ecosystens will be interdisciplinary in 
nature. They will include a thorough characterization of the rice ecosystems in 
terms of people and their environment and of the historical, socioeconomic, and
technical aspects of rice production. This characterization and analysis of the
farming systems within which rice is produced will refine the definitions of the 
kinds of technologies that should be developed.

It will also define the conditions and criteria fIcr evaluation that will ensure 
that the technologies developed have maintained or improved the natural re
source basc, to meet the objectives of efficiency and equity. 

Irrigated rice ecosystem 
Irrigated ricelands are those areas that have assured irrigation for one or more 
crops per year, wifh some areas served only by supplementary irrigation in the 
wet season. 

On the basis of current national or regional yield averages, the irrigated rice 
ecosystem can be divided into areas that have the following characteristics: 

°Yields higher than 5 t/ha (China, Democratic Republic of Korea, Republic 
of Korea, Egypt).

* Yields from 3 to.5 t/ha (northwestern and southern India, Sri Lanka, Burma,
Thailand, Laos, Vietnam, Philippines, Malaysia, Indonesia). 



* Yields lower than 3 t/ha (eastern India, Kampuchea, Pakistan, Nepal, 
Madagascar, Bangladesh, Tanzania). 

Pr(oduction constraints ill the low- (< 3 t/ha) and medium-yield (3-5 t/ha) 
areas are in general the least location-specific, but theV vary in frequency and 
intensity of oCcurrence. Problems include: 

" Poor input manaelnent. 
" Yield and quality losses from pests. 
" Inadequate water supply and/or inefficient use of scarce irrigation water 

at both irri.'ation systein and farm levels. 
" Inadequate drainage, leading to the buildup of salinity and alkalinity. 
" Environmental stresses. 
While some of these problems arealso found in the high-yield (>5t/ha)areas, 

the main problems here include: 
" An average on-farm yield plateau of about 5 t/ha in some countries (e.g., 

Indonesia). 
• Yield instability clue to pests.
 
" Difficulty of sustaining high yields under intensive cropping.
 
• Environmental degradation because of excessive inputs. 
Research accomplishments for the irrigated rice ecosystem have been signifi

cant. They include development of semic warf varieties with high yield potential 
(10-1I1 t/ha); shortening ofgrowth lduration from 15() days or longer to around 10() 
days; provision of greater yield stability through genetic resistance to or tolerance 
for pests and, to a lesser extent, problem soils; and design of associated manage
ment practices that allow the semidwarf varieties to express their yield potential. 
Improvements have been made in grain quality, grain size, and milling recovery. 
Improving nutritiotnal value by increasing protein content has proven to be ex
tremely difficult. 

Significant challenges remain. One is to reduce further reliance on purchased 
chemicals, especially pesticides, by developing integrated pest management 
technology and integrated nutrient management using renewvable resources and 
by breeding for resistance. This should increase a farmer's profit while reducing 
environmental degradation and dependency on purchased inputs. Other chal
lenges are to overcome water stagnation and waterlogging caused by poor 
drainage and to lessen high water percolation rates that sometimes result in 
irrigation schemes being unable to service their target rice areas. 

Goal 
Secure and incre'ased rice productivity11, with enhanced efficiencl and sustainability of 
irrigatedricefarming sIstems. 

Objectives 
1. To raise irrigated riceyiehd potentialfromthe current10-11 t/ha per crop to 15 tons by 
2010. 
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Until now, IRRI has considered the semidwarf rice plant as a given quantity 
for irrigated rice and inputs such as fertilizers and water management as con
straints. The objectives have bee 1, to minimize input constraints or to maximize 
yields at a certain levCl Of in puts. 

We believe xve sh01 d aiso consider the rice plant itsel f as a constraint and try 
to develop a new planlt tx'pe. (1ur target wvill be to )produce a rice plant.With new 
architecture and phx'siolOgical traits, to break through the Vield barriur of high
tillering semlidWalvarieties. 

VVe aintici pate that, due to laboi slhortagecs and with the availability Of 
irnlproved eed c.l 1methl'ods, direct seeding of rice will become a more 
common practice. :\ n idaI plant fype forddirect seediing (see ldout) should have 
a vield advantage Of 20-31); OVLr curentilyv aaiIa bhe variet ies. We' also will aim 
at iicor'(poItiing all 0r S11e Of the follO\Ving traits into the nexv planlt type:
increasedt phot. sx'Ot Jiiitv, increased light interception, improVed assiminIhetic a c 

late partitioning, and ii 
proxVd nutrient use and uptake. NewIhigh-yielding 
varieties must ha xe ,l rabIt res.isfaeli, tt0 ma d iseases a ild insects and tolerance 
for salinity ,"c allkalinity'. 

WVe wiii continue to eplOe the po)tL'ntial of heterOsis, 01- hvbrid vigor, in 
raisin ll the ,i dMpOf tia ofl ii iga td rice in til trop ics. It is an ticipated that F 
hybrids xxith a Vield ad x'a nItle of 20'; over the best available conv'entional 
varieties Will lecO1me aVailable. 
2. T0 d uch/op cu /uuail,I 'N'I 1P11 Itl 'ilN'i IIt h1t't'1]/II thlt ill H't'/ ' /)il'Oi liictiolI costs,II'llI 

1111hiui)creaseyichtls, afmli /5ut tii lity. 
Resealrch will focus on determining the long-term effects of intensive
 

cropping on 
 soil fertilty, soil health, soil -borne diseases, Water alillity, and 
other aspects of fhe plant eni,ronment; evolving efficient irrigation techniques 
and e and ,viter-efficient tillage techniques to increase the productive 
use of xater and lessen enIl'() 0)55 dLu|e to ', eeds; developing farm-level 
drainage me.hods to alleViate waterlogging and buildup of salinity and alkalin
ity; and developing techn iqjues to manipulate and increase the a vailability of soil 
nutrients. 

The verx lo x efficiency of applied nitrogen fertilizer works against attaining
the interactiVe goals Of increasing prod uctivity and income while reducing 
adverse effects on the total environment. \e x,'ill aim at reLlucingLidependence on 
inorganic nitrgen ferti lizer by 75'; \ithouI loss of yield, thlrough a combination 
of improeLi recovery ra tis ofta pplied N and using N provided by organic sources, 
such as nitrogen-fixing organisms. ,As cropping intensification using high
yielding varieties increases, nutrients other than N, P, and K are expected to 
become limiting. The role of Other essential nutrients in sustaining or improving 
yields over time needs to be beltter understood. 
3. To s'clul' icild ,aiiis. 

This will be achieved partly by breeding for resistance to new biotypes or 
strains of insects and diseases and tolerance for soil stresses and partly by devel-
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oping more durable resistance through the application of nmodern tools and tech
niques of biotechnology. The latter will be pursued in collaboration with 
advanced laboratories elsewhere. 

I11/rm yieldls and po1h)W4. To rtduce the,gp blliei aclt tnti attainal'he,yieids. 
Efficient and economical nutrient, water, pest, and crop management prac

tices will be developed. Identification of policy, institutional, and technological 
constraints to increased yields will be emphasized. Much of this interdisciplinary 
research will be done in close collaboration with niational programs. 

Rainfed lowland rice ecosystem 
Rainfed lowland rice is grown in bunded fields where water depth does not 
exceed 50 cm for more than 10 consecutive days and the fields are inundated for 
at least part of the season. Such fields have no access to an irrigation system but 
may have on-farm rainwater c(nservation facilities. 

Rainfed lowland rice environments are highly diverse and unpredictable. 
Yields are low and unstable. Crops can suffer from drought, floods, insect pests, 
weeds, and soil constraints. Most rainfed lowland rice farmers are poor and 
cannot afford to purchase many agricultural inputs. 

Research has produced new cultivars and management techniques (such as 
dry and wet seeding and improved weed control) that have contributed to higher 
farm yields in the more favorable rainfed lowland environments. Knowledge of 
the less favorable environments has increased. Breeding lines with tolerance for 
submergence and late transplanting, resistance to lodging, and high yield poten
tial have been developed. Seeding methods and implements have been devel
oped that make feasible a change to direct seeding. Cropping systems that 
incorporate grain legumes and green manures show promise for raising overall 
productivity. 

Much remains to bc done, especially for the less favorable rainfed lowland 
areas. Breeding lines need to be more precisely tailored for and tested in the wide 
variety of environments, with special attention to tolerance for drought and 
submergence stress. Research is needed on techniques for tillage, crop establish
ment, water and nutrient management, and other practices. 

Goal 
Increased prodUctivity (id Yield stability and ensilred sustainabilityof 'iCe fruMing 
systelmis in rainfed lowlands, particularlyii the less favorable L'nvironients. 

Objectives 
1.To develop rice breeding lines capableofhigher,mnore sustainablciields for the different 
rainfed lowlanid enviroanents, with particular emphasis on tolerance for subiergence 
and drought. 

A range of improved genetic materials with a modified architecture (see 
foldout) will be developed for target environments. These breeding lines will 
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IRRI: Rice plants of the future
 

0, 1, 

". N .4 ' 4. 


d ,e.ct *, .. er c or m a"a d o 

10 0" - 1 
3 plan- 4 pancle pe * 0pa ilspeln 

vigr t sede i rice i e and inc e 

vigrousot syst irge iem Rauipfe diseaseand ietrtace 
multipaleseas annt reitact exte pr tedr g e lva nie sys3mul4ipale per annt rssac reen,eco drlhares ndue0.6 er * 6ext0ensi e pr pante dro

ncti
nares tiler srn suber e tolerancundue130-150t/hayield poepnile * srno u r c etler ncstrong20 grainsoranic e200- 50 gainsd poepnile a 150ron20 grains eranice 

uraton
100 130 groth 125- t/h0yd protenutial 



i ,1' '/ .....
 

.r" \\ '!'1k 

'"
 

7 

- 20 15 risp I- rp nce*10-10gan e ail 

4, ~mtl ~ 13 1 3 5 mtl 

,5-pancle per pln 05 -7;pailspe ln 
-, .w\, < Ij 

I.I
 

10 d r t d a n3- sa i the fiel 

• vrystrd stry
stmI tm 
rc/ rc upe evsdop owrlaeupe"evs7dop"oe lae 


• 130 m tall• 130 45
mtl
 
ep Iot ep hc olswt.hcdettosrio e
 

e 3 - /ayedpt n 

I! 

*nul plsaand intrssace erltenisase andu ietrtace
 
35- 4 panils poe lnt e 5pnitreixin ablaty
 

• 150-pr20paniclear10m-t15grains grains e ail 



150~160

140 

K I 130\ '120 

r~ "j4 ' ', ... 80 

*i1,, -, ., p,, . - 70, 

............................ " . "/'". "',." 60
4 

105-


7 70 
/ / Y I 3
 

A'01 

</ / ',- i " ! :-.centimeter 

/ 20 
40 

S30 

50 

• 60 

70 

80 

i-90 

Deepwater rieTidal wetland rice
* 5 - 7 panicles per plant * 5 - 7 panicles per plant
* 150 - 200 grains per panicle * 150 - 200 grains per panicle
* dark green, long. erect leaves * very sturdy sterns 
• internode elongation for 100 cm flood * erect to moderately droopy leaves 
* upper nodal rooting and tilfering ability • 130 cm tall 
* early root development ', photoperiocd sensitive 
* pnotoperiod sensitivity * wide, relatively shallow rooting
• multiple disease and insect resistance * multiple disea.;e and Insect resistance 
* grain dormancy * submergence tolerance 
* 4 - 5 t/ha yield potential * problem soils tolerance 

* 3 - 4 t/ha yield potential 
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carry traits for drought resistance, suLbmergLence tolerance, yield stability, and 
wide adaptability IIIareas of unfavorable and erratic raintall. Strategic research 
will determine itgenes bCf.,rwide ada, tabilitV and stress resistancc can be trars
ferred from wild ri, t'iid lVl,;nd \'drieties. That will enable Isto improveour uInd eista ndi i of physioh gical responses, especial photosvnthesis and 
uptake of nutrieits and wa ter, under aI teri-atel \ \Vet and dry soil Comditiorns. 
Work on hvbrid rice will be studied for its applicatiln in less favorable environ
ments, with particular emphasis Oin de\'eloping yield stability throu gh multiple 
stress tolerance. 

1 (,v iu2. F() d 'vc1(l ill/ Ictdis,1'()h~iJm td ' ,;!, t~lw ;,-.11Porl,14 rail fled 

Crop and so(il mlaInagement ilthe less flaVorable environm ents is highly
location-specific. Research will aim iaa nmore detailed understanding of the soil 
and crop principles u nderlving, illage and crop establishment practices as theyrelate to avo idance of drought, use of postnsoon sti I walt r. and total land 
producti\VitV. We will include studies Oil the plhVsicocheiistrY of alternately

flooded and drLined so>iIs; the phvsioi( gical effects '.il the rice plant of flooding

and drou'ht; techius for efticiently"usi iIg raiInWater, ford rainillg excess water,
 
and for increasing the recovery of litrtogei 
 fertilizer; establishing the desirable
 
nLtrient bla!,nce; and tlhe bios\'steL o1 rice, weeds, and associated crops.
 

Upland rice ecosystem 
Upland rice isgrown in rainfed bunded or unblnded fields with naturally well
drainedl 
 soils alld no0 surface Water acCulation.
 

Cultlral practices for upland rice v\ar\ greatly. Soils tend to be acid and
 
infertile and wCed coImpetition colnstrains production. In 
 very hilly areas, a
 
lllono()crop of rice is highly detrillental to eltViromll 
 ental conser\vation. On rolling

land, soil co1nser'Va tiotn m1easLlres developed fotr Other crops may0%' be useful.
 

Depending oil market prices and gCeographic loction, the uplaid farmer 
mav ClI)OSe toplant uipla nd rice, other foo.d crops (ma ie, s(orghu m and millet,
 
sweet 
 potato, potato), ol cash crops (pineapple, oil palm, coffee, low-input
vegetables). For nlm9st u pland farlers, the costs of purchased inputs, such as 
chemical, an1C labor for \x'eed ing, are v\ery, high comllpared to reiturn1is. 

Yilds are highl varia ble, mostly beca use of drought: lack of rain for as little 
as 10 days at Critical 1gr wth stages can reduce ields severely. Lndemic disease 
also depresses yields. 

Signiticalnt research oln upland rice has been carried out for less than two 
decades at IRRI and in most Asialn cOLntri('s. During this period, an understand
ing of tHiC differences crn01(ng div\erse upland environments has been developed
through cuantitative analysis and a classification ofu land rice environments has 
been established. On-farm research has identified some major constraints to the 
adoption of improved cultivars and management practices. 
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Available upland rice germplasm has been intensively characterized and 
some genetic sources of superior yield potential, blast resistance, drought and 
acid soil tolerance, and other important stresses have been used in breeding. 
Knowledge about the genetics and physiology of these traits has increased. 
Research on how to breed for more durable resistance toblast has begun. Superior 
cultivars with combined stress tolerances are becoming available, but have not vet 
had widespread impact at the farm level. 

The most serious nutrient imbalances of acid upland soils have been defined 
and some nutrient management practios developed. The importance of crop 
rotation for maintaining productivity on these soils is widely recognized and re
search on inclusion Of grain and forage legumes in cropping patterns has "esulted 
in the design of some promising alter natixe sy'stems. Methods to integrate upland 
rice into hedgerow farming systems havc shown potential for alleviating erosion 
and sustaining productivity on sloping lands. 

Goal 
RehNli.tated aud increasedstalilitlil and sust1ifi/ilit'll upland et' fanni systeysi ll 

Objectives 
1.To desigLn a ra1' f rq)ice prodictioIIpractices that will ht'll rehabilitate the upt1lands and 
transform th1m into shmstaimiablh aIv'ot'c(IS I,sie;ms. 

Resource management and rehabili :ation techniques will focus on soil fertil
ity maintenance and improvement of soil and water conservation, using trees, 
shrubs, and grasses integrated with diversified cropping systems and exploiting 
crop and livestock interactions, in coop,2ration with other IARCs. Development 
of acid-tolerant breeding lines and organic fertilizer technologies will require 
understanding the mechanisms of acid soil tolerance, the amelioration of acid 
soils, and the socioeconomic constraints that upland rice farmers face. Methods 
and implements to control weeds more efficiently, with less labor, and rice plant 
types that are competitive with weed are needed. 
2. To devclop htnhqu's anmil ,chnolo,it'.for iicrasi)c gii,and stallihzi)g rice yields. 

Research will be directed towar.: 
" Designing crop and water resource management syst.ems that conserve 

moisture for crop use and ivirove drought escape. 
" Identifying the physiology and inheritance of traits for drought tolerance. 
* Developing a broad gene pool of improved materials (see foldout) with 

drought tolerance, Cdurable olast resistance, weed cornlpetitiveness, and 
tolerance for acid soils. 

" Tracing the inheritance of blast resistance by studying cultivars with 
durable resistance. 

" Determining the interactions of blast with drought, soils, and mineral 
nu trition. 
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* Designing integrated pest management practices to reduce variability ill 
ouitpu t due to diseases and insects. 

3. To)deu'vlop a p't'-rc iial 117t11 11t r i'at-, I,210. 
1 perein ial rlice cullti\'lr 'ltl1d t iCea( dteiseas,-es,, pests, low terllpelCratUre,

and drugtL,ht aid haV Hirt _ en -ti\in, p->rCprt iel, o.mpetiti\'e ability, and
adaptability t(oai~le',Iso'ils(sc ltold t). o t:id e t1w]edt'lC ,]in.g 1stLd Vpr),r'am1,
that Im tilaat,s thec Imple\it\ ot c0rtiiliMt is rice in the upland ecTos'stem will bedes'igned'c. It will i.lvic~te di<ta{ on1 ite probalbcle effcts,of inse,.cts, rats, irdts, weeds,. 

dised 

intec,r t,,illt) Lli)1ld ln illi<L .cl
 

and othlr p ,i-anLdt anld iiisiglhts into hoV a Perennial rice might be 
fl'lc ' 


Deepwater and tidal wetland rice ecosystem 
l~'p\\t~r rice, are~a are,tlhse, where rice4ro~w, cryIatind er rain ft , d Mi shaaIlowflt(liug ctiudiiis ior I 11mih, dueh.Is s"bjected to fh1t'tLig with water
 
depthsP )tlve 1 ) c7(uouli1or: or)I mntr. \\']lhe 
 aVter I leVS arIVeove lt'W(I CIll,
 
tile c 01 i' 1.11i.tllV jIll,,Itlatiie lvi'. Iid l\\I.'tlaildS Oc
tctii whre, \Vate lev'els 
illthe rice ic'ld,, 1ilclti,1C itidT tilin lltli'ce,(oftides. 

The rice( \,lricfite, ri(\%.'lrovn in these enviLmilt' ha ,1a ]long histor' Of 
adaptl<tii . lut Vitld arV ,till Ilw and tiiistablC. Ihere, aIe five Main prol(.ems:
 

" In the Wt seitri, taieil l lil,
t choice cr)ps other than rice. 
" I)Cepwilter rt is .tIbjcl t brleNm iIsHad ti bothdtll ghl'llIltand deep 

Pt-I dti ig.
 
" 1F:(di rig patC'i,, diffter bCtWeen .ead(ilsa cLIse 
 hig1h Ix Variable 

stree. 
"Tida I\\et Ilnd are subjected t flutct 114 'er le'els, salinity, id Severet la tin1g 

s;oil st ri5s, (acid, acid :stilIPlte, peat). 
"Rice 'a iet ics to"rdeep waterare susceptilb, to sem b(ters, Aor which there 

is no k,.nown rs'iStancC, and 1t the ImILltod-i' that caLses tlfra.
 
Researchia ,cc.I1plismn trd iide 
 the devel, e nt 4t plant prototy pes,


prCbreCdinrig, aind ,a iietI i-l\eifle I. I I(, veVei, 
 in c(noparisoi with the
 
reS a rch eiV.ic,s lde't_ted toI tihe, lre Pa xi\ra blen \ir t 
 s, those for tle
 
dee'p)wa er ii'd tidal wetllaid e,,vms'tem haVe'been m1
tch less, both at IRRI and in 
natioi al pro),grani-s. l gieS> has been co0ntraiiled b)V the difficulty Of fitting
varietie, to the wVide iailg Lf highly diver, p, rl Lid ertIL d en ViIn imeriltS. 

qcreening is tld to1 selCct f( Cwhl.r gatioii ability and tolerance t()r submer
genc,, dRor'Ilt, bltIl SeoilI, and txLSk, h thet i he ,,tr alnismsnl.hfor 
thlse, traits are-0 iiiclmple,tel' LrlidCrt(l)d. Varieties, forl tidal Vetlanld areas need 
to he highly ePfficient in their use ceficierntAf nineraIsAA Ithough some new plant 
pr(Itotp', are a xaiIable,, field ev\aluation trials Oftern taii becaLse of sea sonal 
variabilit, and verV few genotypus havxe been tested in Parts' Mields. 

Goal 
lt,/t m shtabh ic' 'dt c/in irce 'waheu iii i/al ulas.av 'ciil, 
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Objectives 
1. To develop rice lir'L'din, lira's caa)lh' of hi,huer (3-4 tIr1) andlmuon stablh yidhts, with 
improved toleranc for/h ,wls, lroiilt, pe-sts, ah10 priolh'm soils. 

The inmiediate ta rget evironment is areas where maximum wvater depths 
are less than o01e meter. Initial crosses and carly selection will be doneat IRRI, with 
varietal selection done by national programs in their particular environments. 
Strategic research at I1RI, in co)llaboraion with advanced laboratoriesU elsewhere, 
should include investigation of the "enetiCS ph Sldogy, and mechanisms of 
tolerance for flood in and l.r V'aio0 is probl em soils. 

Our target 10r deepvat[er ice is m rIe efficient partitioning of biomass for 
grain pr.ld uctioii; 10r fidal WCHetlands, it is impr 'ed salt- and sutibmergence
tolerant v\arities (see feldot.). 
2. itc'u hlp ric l. 0l111 inclc t' h17;1 u1sc(ficict, l/.tt 

Rserc _h wAII f 1cus 0I) better management of soils, water, and crops. Empha
sis will be oin increasin14' total p(di irt. p in tensificatit m ilIclidetrtV could 
introduction 1 early'--iMilring rice, rice ia ooning, intercroppi ng rice and Other 

crops, and intelnsiticati n of preflo.d anld p)st(fod cropping patterns. Fish 
production is an1 essential c.mponenlt. Vtnt'imCmic assessm1elt Of Ie\ prod uction 
system:; will be included. 

- tuiud ri€uiIrcc M11tuz ,1 t'S fi" d3. To dc vhlp c / [' lloe I 'tr[c t'd tlt 'l']ptlrtiteidal 
'tlatld 111e01s. 

With large arteas ofInot-vet-cropped ceepwater and tidal x\'etlands, South and 
Southeast Asia, Africa, and South America have considerable potential for 
expanded cultivation. Breeding lines and prod uction practices will be developed 
for those areas. 

Cross-ecosystem research 
The challenges of the fLiture are likely to be more complicated than those we have 
had to address in the past. To meet them, we need anticipatory research, in which 
we adopt a futuristic role toward sIstaining gains in rice science. Such research 
will make use of new techniques and newly developed tools and will bridge basic 
research done at other advanced institutions, RRI's four ecosystem-specific 
programs, and national rice research systems. 

This program will include rer;earch that aims to generate knowledge appli
cable to more than one ecosystem or that needs to be conducted in two or more 
ecosystems. IResearch applicable primarily or initially to a single ecosystem will 
be administered under the appropriate ecosystem-specific program. 

We have the following comparative advantages for doing cross-ecosystem 
research: 

We are able to mobilize the expertise needed to solve problems, even if 
it is not located at IRRI. 
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" We have well-e:tablished links with national rice research systems and 
can act as a bridge between scientific knowledge being generated 
worldwide and the needs of inIational programs. 

" The results of broad-based research done at IRRI can benefit a large 
number of national programs. 

The research agenda we nV'isage must be flexible, so that IRI can capitalize 
on new ideas and tools and respoed (Iuickly to u na ntici pa ted rice production and 
sustainabilitv problems. Thisl prvvam will provide the ecosystem -specific pro
grams with knovledge needed to bettr design their uroblem-oriented projects. 

Objectives
 
TO i11' sc i/it O'rsti,;iIii,,-l/sti'lml;hil diovh/t uII;'' ts, nIlhllds,
if i'lc Ct srii'titit 

tlll/M l il~l['("' t ll ( tlt~ll] (q, c 111111 1b~~v~i~ 11iv'It t ri-m pnlit]bh('l-; 

,,!t'to i lIlh' , iisil1 h1 ,iosho ",cri 1 oIs;[Im l 1, m , ' t iinatiii, l tP1rt is/ 1 

uar151,l.,,' fl'( llUii l"' !i(v'a vlti]. 

Sonie exa niples f tresea rch activities that Will contriblte to meeting these 
objective. include: 

Siha racteri/a tin of the phvsicaI, biolt oical, and socioconmlic condi
tions of rice ecosysteI s, parti l_:rlv in the less favorable ecosystems. 

*Translei of ,genes lor disease and ins(ct resistance from xvidIIrelatives of 
rice in to cii ltiV\atCd rice, with exploitation Of new genetic vi riabi lit for 
impro\ving Viel and 11grain duality. 

" Characteri/,!tio ) Of the bases fo r resistance to selected diseases and 
development Ofof metiods to breed for Cturable resistance. 

" Investigation o4)f thle bioh. gv, ecol og,, anid population dynamics of pests
(insects, pathoeiis, 'eeds) aLnd beneficial organisms, as a basis for 

developing practical pest iianagemeni't systems. 
" Developniit ofl screening methods for cooking Mid eating qualities Of 

rices within the samu anilose class. 
" Developinent ()ofparticipatory research methods for on-farm svstemrs 

resea rch. 
" Investigation oft the interactive impacts of technical change in rice 

farming systems on prod ucti\'it, stability, environmental sustainabi
lity, Fsioeconomic COlditions, and target beneficiary groups. 

* 1Investigatioii of the role of resource allocatioini Iarninl systems design 
and its relationship to sociopolitical institutions. 

" RedLuctioii of harvest anLd postharvest production lOsses, including the 
development of wet season drviIIg proceLIures and threshing and mill
ing equipment. 

" Development of efficient means to control rats in ricefields. 
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International support programs 
A fundamental objective of tile CGIAR is to help strengthen national research 
capabilities. Since its founding, I,'RRI has plaved major role ill fostering thea 
growth of a global fami yof rice research institutions and scientists. Training and 
other knowledge-sharing activities, including scientific publication, biblio
graphic services, conferences and workshops, databases, networks, resident 
scientists, and scienlist-to-scientis[ collaboration, have been used to strengthen 
national research capabilities. 

International support programs during the next I0\ears will have five major 
components:
 

" Germplasm conser'ationi and dissemination.
 
" Information -Ind knowledge exchange.
 
* Networks.
 
" Training.
 
"Technical sIpPOrt.
 
We will aim for close integration of the research programs and the interna

tional support program,-. Some support programs will be increasingly oriented 
toward and funded throtgh the research programs. Continuing dialogue, par
ticularly with national programs, will guide the nature and scope of our support 
activities. Over time, they will be seen less as support activities and more 
accurately as special contributions to international rice research. 

Objectives 
To suptort 111d str''qth'lw the rio. n'scarch capacityof nationalsiystems (andto serve the 
i1ter1ati011alnweC r c-ruIN(Ch /Wi',i itll. 

Germplasm conservation and dissemination 
A continuL( us supply of diverse germplasrn, including traditional varieties, 
improved breeding lines, wild relatives, and grasses in rice-related genera, is 
crucial to raising yield potential, stabilizing yields, and enhancing the sustainabil
itv of biotic ecosystems. [rom 1972 to 1988, 44,)00 seed samples of unimproved 
varieties and wild species were c ,llected in 14 Asian countries. That increa,,ed 
IRRI's hold ings to SI ,00() cUILtvars and 2,400 wxild rices, conlsiderably enriching tile 
genetic diversity available for fu turi use. The current focus is on assembling wild 
species and pr\\iiding iuplicate storage sccurity for national collections. 

Since 192,more than a million seed samples have been supplied research
ers at IRRI and in national Programs. Recently, IRRI provided duplicates of 
national collections to five Asian and two African countries and to two states in 
India. Exotic rice germplasm for genetic engineering research all over the world 
comes almost exclusively from the IRRI collection. 
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Objectives 
To Collect, /)rCSrr'v, doclIn'It, tun Istidy the worl's rice ,erNcplas and to ro i/ free 
acc'ss, ?t'or!ltiUc, t A ,Sc'in rice nsearch and rie crp iiro?'neit.it, 

IRRI xill svsternaticall explore, on a global basis, unprotected rice 
gernplasron in existing cotlections and in natural habitats and incorporate new 
accessions in to lhe base gerinplaSrn collection. We have capacity for about 130,000 
accessions. 

In field collection, tropical Asia will be the principal responsibilitv oft1RI, in 
collaboration with national ,cientists. in germplasm-rich niches outside Asia, we 
will collaborate With Other i/\RCs (lBllGR, IITA, CIiAT, WARIDA) and with 
concerned national progra i, to ,-xplore and collect material. 

Maximu m secu rity Will be ensured thlrough duplicate storage and through 
consolidation )fconserved malerials. Research on preservation technology will 
add to the securilv of all collections. 

We xvill characteriXe, evatluate, and document our collections and make seeds 
and related data available to all rice researchers and to national collections. We 
will contin tle technical collaboration with other genebanks and expand informa
tion actiVities to inlcrease public understanding of the crucial ro0le genetic conser
vation plays in food crop security. We wrill study our collection and an expanded 
pool of re!ated genera to evaluate their potential usefulness. 

Information and knowledge exchange 
IRRI has a mandate to disseminate the research findings of the Institute, to make 
available literature on rice worldwide, and to organize conferences and work
shops. These information and knowledge exchange functions are no less impor
tant today than they were at IRRI's founding. They should be expanded by
broadening the scope of rice-related data being collected and disseminated and by
intensifying efforts to ensure that the public is accurately informed about rice 
research and IRKI. 

This component of international Support programs has five parts: library, 
scientific publication, rice databases, conferences and workshops, and public 
awareness. 

LIBRARY 
The IRRI Library is the major world repository of rice literature. It has its own 
computerized Rice Literature Search Service, with more than -125,000 entries, 
and has access to the AGRICOLA database for specialized discipline-related 
materials. The Library has published a I1-year bibliography (1951 -0T0), 27 annual 
supplements, and 5 cumulative indexes. It also has issued several bibliographies 
covering azolla, cropping systems, and other topics. It routes the tables of 
contents of international journals to scientists of the rice world, provides copying 
and document delivery services, and handle!; translation work. A small office is 
mintained in Japan, the source o)f an estimated 40'4; of the world's rice literature. 
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Objectives 
To collect (iat diwiicit theiuorld's literalur on rice ,and to provide free aiccess 
Zoo nhwide. 

We will continue to improve current services and will expand accessibility 
through the following activities: 

* Continuously acquiring retrospective and current liLtelrItur onricefordis
semination worldwide. 

* Improving library s;ervices througll increased reliance on computer and 
other modern technology for information storage, retrieval, and dissemi
nation. 

" Developing linkages with libraries in rice-producing countries. 
* Regularly publishing bibliographies on relevant topics and translating into 

English selected material! originally published in other languages. 

SCIENTIFIC PUBLICATION 
IRRI publishes abut 25 scientific books and 3 major periodicals a year. Annual 
distribution i; about 2()(),()(() books. Twenty-eight bo)ks have been translatei into 
43 larigLages spoken in 27 counLries. We have an extensive audiovisual series, 
with six video films produced in 1988. 

Object ives 
To publish scientific ii iornmftioll (Hud to promote the flow of cOfrrCeItrice research knowl
edge to scieti ists worldwide'. 

To improve publication efficiency and focus, we will undertake the follow
ing activities: 

"Categorize IRRI scientific publications according to our research programs, 
identify gaps where publication is needed, and slan publications with the 
scientists involved in the programs. 

" Evaluate new information distribution techniques and technologies to 
speed the exchange of information among scientists worldwide. 

" Adapt new processes and strategies for scientific communication. 

RICE DATABASES 
Complete and continuously updated information on rice environments and 
relevant research findings is needed to identify critical problems and the research 
needed to solve them. IRRI has addressed this need by developing databases 
which, so far, concentrate primarily on research and research support informa
tion. These are: 

• Research data generated at IRRI and ,v IRI scientists in collaboration with 
partners in national programs. The major databases are the germplasm 
data bank (passport data, morphoagronomic characteristics, evaluation 
results), parentage of rice crosses, inventory of selections of promising 
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lines from IRRI crosses and their performince, and results of network 
nurseries and trials conducted world wide. 
Secondary data on rice production arid production inputs, consumption, 
trade, and prices iin major rice-giowing countries (1950-1987). 

Objectives 
To compih', cotinifousliyupdht,', LIlIuate, i tert, Mid diissellill(Itej)ri)t-/ aid s3eC
011da! data on riee i t the physical, oloxical, anl socioecoIoic 'ivirolilIieiits of the 
rice ecosystens a1d to eshiblish lii,m es with releant databasesoutside IRRI. 

We will increase the coverage of existing databases to include: 
" Current research and development activities ot national rice research sys

tems and rice scientists world4wide. 
" Edaphic, biological, technical, climatic, and humn aspects of rice ecosys

tems. 
" Marketing and public policies linked to rice. 
Accessibility ofcdatabases within and ouLide IRRI will be improved. We will 

synthesize and integrate existing databases and make them available on a local
 
computer network within IRRI and, through improved telecommu nicatior, facili
ties, to researchers worldwide.
 

CONFERENCES AND WORKSHOIPS
 
To date, IRRI has sponsored or cosponsored imoe than 250 conferences, meetings,
 
and workshops, cove-in g a br:a d range of topics. Duiring the last decade, IRRI also
 
hosted conferences related to rice research sponsored by FAO, UNDP, various
 
universities, and other international organizations. The a nnual International Rice
 
Research Conference, begun in 1963, aims to review the progress of rice research
 
and to formulate action plans for the future. As a politically neut-al and commer
cially disinterested research institution, we have a particular advantage in initi
ating dis ussiolIs of the impacts of rice technology on people and the environ
ment. We intend to invite representatives of many different inteiest grIoups to
 
occasional consultations to facilitate an ongoing dialogue about the relationship
 
of new knowledge and agricultural policymaking.
 

Objectives 
To flcilitate the pva)-ticipatioii of sciel'tistsft-oi all our collaboratinginstitutionsin the 
setting of prograiii prioritis, J1)11iulg of reseaIcI, sharin, of researeh results, and 
pronioting,of dialoglIL' on inst iitiouial aud policy issues. 

The personal interactions fostered by conferences and workshops are an ir
replaceable impetus for the enhancement of scientific collaboration, the exchange 
of scientific information, and the advancement of knowledge. As IRRI moves to 
increase its collaborative partnerships in a mutually supportive global research 
system, these forums will increasingly be used to set priorities, monitor programs, 
establish research agendas, and discuss institutional and policy issues. In the 
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future, the annual International Rice Research Conference .vili concentrate more 
on particular thenes. We will increase our monitoring of the implementation of 
conference and workshop recommendations. 

PUBLIC AWARENESS 
The number of press releases distributed by IRRI recently increased, from about 
10 a year to 40 in 1988. Some 80 journalists visited the Institute in 1988. Video 
production in cooperation with Philippine agencies started in 1988 and a mass 
media information service is being developed. 

Oljectives 
To 0reat' ahac1111 it' hdt'rstudill 0 rice, rice rVsarcI, ait1(1 IRRI 's goal, ol)/t'ttiVes, 
prografl1s, 171 i 17 0proac/' s ainong ifoliors, t)olIic iiiakcrs, aiat! the c;icral pali c in 
both etv'eloped 1itii less lh'Ulc 0 , tc/ 5 thet ,ili' iartictlarly ill /RRI's st i )iitr'y, 


Philippiaes.
 
IRRI will disseminalte news about rice research activities worldwide, with 

due acknowledgmen t of on-r partners and other cooperating agencies. Commu
nication professionals in ditferent regions will be able to add elements of local 
interest to IIRI materials and, where necessary, translate them. We will maintain 
a computerized list of the specicic interests and purposes of different media to 
improve the focus 0f news materials. 

We will also refine our mechanisms for eliciting feedback from the different 
audiences interested in and affected by rice, rice research, and agricultural 
development. 

Networks 
Networks link national program scientists with each other and with IRRI and 
other international and regional centers. Three major networks are coordinated 
by IRRI: 

" The International Rice Testing Program (IRTP) is a network to exchange 
and evaluate improved genetic materials in different rice-growing coun
tries. The materials come from national rice research systems and IRRI, 
IITA,CIAT, and WARDA. Each year, 28 types of nuirseries are organized 
for different target environments and for various physical, chemical, and 
biological stresses. More than 50 countries in Asia, Africa, and Latin 
America participate. Genetic sources of tolerance for various stresses 
identified through IRTP have been utilized in several national breeding 
programs. Cooperative efforts among national programs and IRRI have 
led to tle release of 170 entries as varieties in 47 countries. 

" The International Network on Soil Fertility and Fertilizer Evaluation for 
Rice Farming (INSFFER) became the International Network on Soil Fertil
ity and Sustainable Rice Farming (INSURF) in 1988. INSFFER focused 
primarily on N fertilizer use efficiency. With INSURE, national programs 
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are encouraged to lead in generating additional technologies relevant to 
nutrient management and soil conservation problems in specific areas, 
with an emphasis on renewable resources. More than 60 scientists from 18 
countries participated in 1987. More than 200 researchers from 90 institu
tions in 26 countries have been trained on methodologies for conducting 
soil fertility and fertilizer management trials. 
The Asian Rice Farming Systems Network (ARFSN) facilitates collabora
tion among scientists in 16 national programs, IRRI, and other interna
tional centers in identifying more productive and sustainable rice-based 
farming systems that are acceptable to small farmers. The other interna
tional centers help to provide the improved varieties of nonrice crops (e.g., 
wheat, nungbean) that form part of the farming systems. 

Objectives 
To streigtheni collabor tio) a)d facilitateth exchaigeof techinologies, research inethod
ologies, a1d k ozwledge anhisg iiatioiialrice research systems, IRRI, and other interna
tionalCeLters, wit/ /l rticiltarreference to tht folr main rice ecosysteis. 

IRTP will increase its attention on less favorable environments. Network 
activities will cover Asia; East, Central, and Southern Africa; West Africa (in col
laboration with WARDA and IITA); and Latin America (in collaboration with 
CIAT). 

INSURF will emphasize the alleviation of soil problems through integrated 
nutrient management and soil conservation measures and the reduiction of 
production costs through efficient use of inputs and partial substitution of farm
produced inputs for purchased inputs. The focus will be on irrigated, rainfed 
lowland, and upland rice ecosystems. Linkages with other international networks 
involved in soil management research will be strengthened. 

ARFSN will continue to enhance the research capabilities of national pro
grams in developing farming systems technolegy that will increase farm produc
tivity and farm incon-:s. More work vvill be done on participatory research 
methods. It will fac .Itatelinkages with other networks that deal with specific 
technology components. 

As IRRI's strategy evolves, other relevant networks may be developed. The 
network component of our international support programs will become more 
closely linked with the research programs. The networks themselves will be 
increasingly integrated, with part of the respcnsibility for coordination shifting to 
national rice research systems that have a comparative advantage. 

Training 
More than 5,000 rice scientists from 78 countries have participated in IRRI training 
programs during the last 27 years. These alumni are now contributors to the pool 
of rice research and knowledge and occupy important positions in many national 
rice research systems. 
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Our training programs include postgraduaie training, nondegree training, 
development of course materials, and course transfer. 

We maintain liaison with 29 universities worldwide in cooperative research 
and scholastic programs. The postgraduate population in -1988 consisted of 20 
postdoctoral fellows, 43 Ph D degree candidates, and 33 MS degree candidates 
affiliated with these universities. These scientists contrib-ute to rice research 
efforts both at IRRI and in their home countries. 

We conduct 9 regular short-term courses and 4-5 special courses a year for 
about 250 scientists from 30-35 countries. IRRI's training strategy emphasizes 
participatory problem-solving activities in the scientific disciplines related to rice. 
In order to apply the most current knowledge in cognitive psychology and adult 
learning, a significant share of training resources is devoted to development of 
course material;. 

Objective 
To conduct traiingprorailsthat will assist nationalsyste')1ls il de'Zelopill( a critical 
Mnass of j)rohf'ssionals working to advance rice sc' 'ce 1111d to solve rict prodlictioni ald 

utilization proble/tIs. 
Training for national program scientists will be directed to these changing 

needs of national programs, using advances in educational technology. IRRI will: 
" Focus training efforts toward selected national research institutions in cach 

country, so that critical masses of scientists can be formed at strategic 
locations. 

* Establish evaluation and feedback mechanisms to ensure that IRRI's train
ing efforts contintue to serve national needs and remain relevant to meet 
emerging problems. 

" Provide training on new research techniques. 
" Encourage and, where appropriate, assist universities in collaborating 

countries to initiate short-term courses for national rice scientists and to 
offer the academic components of MS and Ph D degree training, with 
thesis rescirch to be undertaken at IRRI. To support this activity, we will 
bring key university s'aff to IRRI for practical and advanced training. For 
more specialized training, we will increase the number of universities with 
which we have collaborative graduate degree programs. 

* Expand efforts to support national training capability in rice research. We 
will transfer selected short-term training courses (e.g., rice production, 
integrated pest management, farming systems) to national and regional 
institutions with the capability to train their own people and those of other 
countries. This will involve documenting rice science and technology in a 
training format that is readily transferable and adaptable to national 
systems. 
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" Develop training strategies and instructional materials that ensure that the 
most effective methods are used at IRRI. This will include examination of 
language and cultural barriers that impede leai ning. 

* Initiate training on rice-related research management, in collaboration with 
ISNAR and other relevant institu.Ls. 

Technical support 
This program enables IRRI to respond to specific needs of rice-growing coun
tries, recognizing that the needs may be met in part by collaboration for research 
and training. Since its inception, IRRI has provided direct technical support to 
national rice research systems through short- and long-term assignments of 
scientists. The scope and duration of such projects have varie-i greatly. Over the 
last decade, the number of requests for technical support has grown and some 
countries with long histories of IRRI cooperation and collaboration have re
quested project extensions. 

In helping to develop the rice research capacity of groups of neighboringcountries, some or all of which may have relatively small rice areas, we have found 

it more practical to provide assistance through regional projects. In these cases, 
it is difficult to undertake an effective country-specific project approach without 
overextending IRRI's managerial and staff support capabilities. 

Objectives 
To provide techical s4I)I)ort to 1latiolI prograuIIs that seek IRRI's cooperation. 

In establishing priorities to direct the allocation of our limited resources for 
technical suppo- , we will give highest priority to countries with insufficient rice 
research capacity, low rice yields, high dependence on rice, and low per capita 
income. In addition, the following considerations will be applied: 

" An official request from the Coullrv concerned. 
" A clear national policy to increase rice ,rocluction and productivity. 
"
Potential for increasing rice prductivif y or expanding rice-growing area 

through location-speci fic research. 
•Willingness to share the results of cooperation with other countries. 
"Comparative advantage for IRRI to provide the level and scope of coopera

tion being requested. 
* Potential contribution to the objectives of one or more IRRI programs. 
IRRI will not play a major role in research infrastructure development nor in 

providing research equipment. However, where these factors are seen as impor
tant constraints to national rice research program development, IRRI will, at the 
request of a national program, assist in identifying possible sources of support. 
Through dialogue with naitional program leaders and with donors and related 
agencies, IRRI will make every effort to ensure complementarity with other 
research and development agent.':es. 
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IRRI's systemwide role 

IRRI in Africa 

WEST AFRICA 
There is every prospect that the quality and impact of rice research in West Africa 
will be substantially greater in the future than it has been in the past. WARDA has 
a clear mandate for rice research to serve 16 West African countries with 2.6 million 
ha of riceland. IITA Will continlue research on rice-based farming systems but its 
rice improvement activities for West Africa will gradually be incorporated into the 
WARDA sphere of operations. 

IRRI is committed to support WARI)A in fi.ilfilling its mandate and will 
locate at least one scientist at WARDA headquarters to liaise between the two 
institutes and to participate in WARDA's scientific program. IRRI will not 
develop independent country programs in the region covered by WARDA but 
will work through and with WARDA in meeting expressed needs of countries for 
collaboration in training and re'earch. The IRTP-West Africa Program will be 
underta!\en as a joiit activity of WARI-DA and IRRI. 

EAST, CENTRAL, AND SOU IHERN AFRICA 
The African c 'ntinent has 2.4 million ha of ricelands outside the WARDA 
mandate area. IRRI will continue to accept responsibility for assisting rice
growing countries in East, Central, and Southern Africa to strengthen their 
national rice research capabilities. 

Egypt and Madagascar are the major rice-growing countries in this region, 
with a total rice area of 1.6 million ha. Our programs to strengthen the national 
rice research systems in these countries will continue. In other rice-growing 
countries of the region, Tanzania, Zaire, Mozambique, and Malawi have the 
largest areats, with 0.8 million ha of ricelands, predominantly in the rainfed 
lowland rice ecosystem. Another 1.0 million ha in East, Central, and Southern 
Africa have potential for rice cultivation. 

Objectives 
We have been considering four models for increasing our involvement with 
countries in this region: 

" Develop a regionally based scientific team to work on rice research prob
lems common to a group of countries. 

" Develop specific country programs.. with a team of scientists based in 
country. 

* Strengthen the training of rice scientists in national programs. 
* Establish intercenter collaboration, in which several IARCs share facilities, 

pool resources, and develop joint programs based on ecosystems. 
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Action has been taken onrnodels ne and three; initial discussions with CIAT 
and IBPGR eLPcoure us to purlsle mo0del our. \n INRI scientist has been 
stationed in Tan;'ania to coorldinate 11I P network activities in the regi n -Ind to 
liaise with individual countries on trainig a11d res'arch. 

Our strategies for this regit n relate t() lth1 research and training. 
RJs'ca'rch. A tealm) 0f scientists loca ted in Me c(itnunt!rv wO lMd codtriC applied

and strategic research at key irri, ated and ra irfed lowland ecosystem sites in 
several countri.-. The scientists also could pro)vidv additional support to the 
ou treach p0(ia ms in \,laIIagascar and lgvpt. Team members would supervise 
postgrau rate rese, rcl. 

Trainin,,. Allm st all trainin fi West Alrica will be conducted at WARI)A.
Train.es rm [a st, (enitra, arid tIthcin .\frica ill, xvhelnever- p)ssible, be 
trained uin nationllin the region , l' icilitie ., Or those tOf (other international 
centers. Scientist, at key sites, in the reg0m aIsO cOuld cond uct tra i nIg. Training
in specialiAed fields will c(Intin ue to be d mIe at IRRI head qjuarters. 

IRRI in Latin America 
Latin Americal and the (arib-ean produced 18.-I million tons o I rmigl rice from 
8.2 milli m ha in I 87; av'erage yield xs1 2 t/ha. In the 12 major rice-growing
countries !' ti-, rec',ion, ilriil'aed rice accounts f.r )2' (( the total area; upland,
62'< ; arid ra illfed I nvIla nd, ;Deelwater rice is grown on a negligible area but 
there is co1siderabl pttnial.
 

O'AT ,OJltLb'rtes with Bra/il, lombia, leru, and Panama, 
 mostly in 
irrigated rice resea rch. C'IAT has increased its research on upland rice, particu
larlv for the favorable environments i)I that ecOsx'steL, alrd has developed several 
promising lines based ()i pr()genitor., from l.atin America and Africa. 

The m1a or bi ttlenecks I'r upland rice are drought, po)r solls, and diseases 
(ma inliv bla-st). In thhi, irrigated aind rain fed I(ivland areas, the predominant
problems are salinity, iron toxicitY, h,' temperature, diseases., aid insects. IRTP 
has been the maaI-actixity of IRI in l.atin A merica, iim1plemented jointly by IRRI 
and Cl,\'l' since the mid-1-7()s. ,lan IRTI" entries from IRRI and Asia perform
well, mostly in irrigated areas. Sle entries show go)d levels of tolerance for 
cold, blast, and sa linity. Most (iIC/\ lines ( bred jvintly b CIAT and ICA) have 
IRNI lines in their parentage mnd 28 IRRI breeding lines have been named as 
varieties in 2() countries in I.atin America and tile Caribbean. 

We have trai ned 92 scientists from the region and scientists from Latin 
America participate regularly in conferences and workshops at IRRI. Many
materials in IRRI's Germplasm Center and Library are from Latin America. We 
have two liaison scientists, one at CIAT and one in the Dominican Republic. 

Objectlives 
Except for sIlme specific stresses, rice production problems and constraints in 
Latin America are similar to those in Africa and Asia. CIAT has a regional 
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nanciate, IRRI a svstemwide mandate for rice. Our activities, therefore, will be 
complementary, ill close collaboration vith CIAT and with concerned national 
programs. The main features of IRRI's program in Latin America v.1i be as 
follows: 

" We wrill concentrate on the irrigated and upland ecosystems. 
" [or irrigated rice, we will respond to specific requests and collaborate on 

such activities as germplasm collection and dissemination, exchange of im
proved genetic materials, salinitV and loV temperatire tolerance, ecosys
tem characteriiation, water balance simulation, water/soil management, 
small t, 61rmmachinr'V, SiI microbiology, and s)cioeconomic studies. 

" For upland rice, we will concentrate on, drought, blast tolerance, and 
adaptation to poor soils. 

" We Wrill con:intie IJRIP activities and explore participation of Latin Ameri
can countries in the INSURF network. 

* We will facilitate translation of IRRI publications into Spanish and increase 
the partiiipation of Latin American rice scientists in IRRI-sponsored 
conferences i1nd work.hops. 

" We wrill pursue collaboration xwith CIAT through such actiVities as partici
pation of scientists in each institute's internal program reviews, intercenter 
collaborative workshops, and knowledge and resource sharing. 
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CHAPTER V
 

Collaboration
 

IRRI's st.,itegy calls for increasing the range and degree of collaboration with 
many different types of research institutes and systems. This will ciiance our 
effectiveness in m.eting both of IRRI's general objectives: conducting relevant 
research and helping to develop national rice research capability. In many cases, 
the same activity will contribute to both objectives, reflecting our view that often 
the search for new knowledge is best done as a joint endeavor. That leads to better 
research and to stronger research systems. 

We define collaboration as cooperative work with other institutions on 
specific activities designed to meet mutually defined objectives. Each party 
contributes some form of resources. It should be stressed that each proposal for 
collaboration will be tested against a fundamental question: Will it contribute 
effectively to achieving our objectives and, ultimately, the goal? 

Research collaboration 
Our collaborative agreements will take different forms, depending on the knowl
edge sought and the resources available. The irrigated rice ecosystem is homoge
neous and, to a large extent, can be simulated on a research station. However, 
more than half of the rainfed lowland rice ecosystem and most of the upland and 
deepwater and tidal wetland rice ecosystems are unfavorable rice-growing 
environments w;th considerable heterogeneity. For those environments, we can 
ensure research relevance and productivity only by working closely with our 
partners in the national systems and in the ecosystems themselves. Within the 
research programs, almost all IRRI projects in the irrigated rice ecosystem 
program and strategic projects in the other programs will be done at IRRI head
quarters. 

The problems in the less favorable ecosystems are more difficult. We must 
use care in selecting research sites, in deciding which program components 



should be done at which sites (i.e., at IRR1 headquarters or elsewhere), and in 
maintaining the linkages anmong all research sites. Significant breakthroughs and 
solutions to problems are expected to take longer in the less favorable ecosystems 
than in the irrigated ecosystlem and long-term commitments will be necessary. 

Mechanisms 
We believe that, for the less favorable rice ecosystems, the benefits derived from 
applied research conducted by IRRI will be limited unless much of the work is 
done on site, in collaboration with the national programs concerned. Relative 
costs to IRRI and the national programs will vary, depending on the mechanisms 
chosen. We will weigh the benefits and costs of collaborative research proposals 
against the criteria laid out in Chapter Il. Alternatives will be defined in terms 
of different ways of carry ing out the research and of potential benefits and costs. 

The following collaborative mechanisms have been identified as possible al
ternatives. They are not mutually exclusive-indeed, many are complemen
tary-nor is the list exhaustive. The examples are only a selection from a wider 
spectrum of p,)ssible collaborative mechanisms. The optimal solution for a 
particular research project may draw uIpon several approaches simultaneousl/ 
and/or in an evolutioIUry sequence, starting With a relatively modest approach 
and adding elements over time. 

" Outreach. II,\RI scientists are posted to a national program, to work in its 
rice research projects and to strengthen its linkages with IRRI's research 
and with that of neighboring countries. 

* Joint venture. A research activity focused on a specific topic (e.g., peat rice 
soils) is conducted jointly, with cost sharing, by IRRI and a collaborating in
stitution. IRRI scientists usualiv are not posted for an extended time to the 
host institution. 

" Visiting IRRI scientist. An IRRI scientist is posted temporarily to another 
advanced institute that has a comparative advantage of importance to 
IRRI, to work on a particular problem. 

" Key sites. Teams of national scientists are formed to work in their own 
countries, at research sites representative of one or more ecosystems in 
more than one country. The research is funded and administered by IRRI 
in cooperation with tile host institution. IRRI scientists usually are not 
posted at the site, although short-term appointments are possible. Facili
ties may be leased. 

" Contract research. A research project is identified jointly by IRRI and an 
institution with the relevant comparative advantage. The research is 
funded by IRRI and executed by the research institution selected. 

" Regional consortium. Two or more national institutions are formally 
linked in an integrated project focused on a particular problem that draws 
upon the respective strengths of each institution (e.g., Upland Rice 
Drought/Blast Consortium). 
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* Network. Several national programs are linked on a continuing basis to 
exchange knowledge and plan joint activities. The subject matter of the 
network may be a function (rice testing) or a rcsearch topic (soil fertility). 
The hub, or coordinating center, of networks traditionallv has been IRRI. 
While this mechanism is similar to a con.;ortium, it stresses research 
strengthening and technology evaluation rather than narrowlv defined 
research objectives. It also is usualv at a lower cost to a national system. 

Choices 
The criteria for chosin , research partnen,; are as follows: 

* Agreement on a common objective. 
* Complementarity of the strengths of each research institution. 
* Scientific standard- a nd releva nce.
 

M
Mufual belief i llI RRl's goal and ,guiding principles. 
* Adequate financial resources. 
We are comscious of the risks inl collaboration: a stronger organization can 

dominate a weaker one and striving for high standards can be interpreted as 
arrogance. 

With increased emphasis on ecosystems, different networks will have a 
common basis for integrating their activities; that can enhance interaction along 
teams of scientists working at key"research sites. IRRI's experience with networks 
can be used as a basis for establis,,hing regional consortia with ecos\'stem focuses. 

The least expensive and most flexible collaborative mechanisms-outreach, 
joint venture, and visiting IRRI scientist-offer great scope. Examples of the 
visiting-IRRI-scientist approach could include posting a soil microbiologist at the 
Chinese Azolla Research Center or sending a biotechnologist to a European
institute to gain experience inl working with new agrobacterium transfer tech-

As a variant to the visiting-IRRI-scientist approach, an IRRI scientist could 
carry out part of a research acti'.tv at IRRI, part at an advanced institution in an 
industrialized countrV, and part in the national program of a rice-producing 
country. This approach to research could enhance international collaboration, 
especially if it were combined with a joint venture to give a scientist from a 
national program an opportunity to work in an advanced research institution 
elsewhere. 

Relationships between IRRI headquarters and national programs 
can be considerably enhanced by relatively minor investments in modern elec
tronic communications technology. With telecommunications, collaborating 
scientists can maintain virtually continuous dialogue, if necessary. That could 
increase the productivity of site visits. 
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Partners 
We recognize that, in the broad sense, universities are part of a national research 
system. We intend to increase our collaboration with universities, both for 
research and for training. The research potential at univcrsities is often underex
ploited, to the detriment of their teaching rle aid of national development. We 
will form networ <; of uni- ersities With specific resea rch foCuses. That will draw 
more university ' ff into collaborative research, not just with IRRI but o!so with 
each other. For example, the knO\Vledge base in rural scioeconomics could be 
enhanced and mobilized through unixrsiVL-baTSed networks. 

We also will develop collaborative relationships with non-national research 
institutions, espe'cially with in ternationa I cente; within and outside the CGIAR, 
as we have done with lCll'Fand IFIC In addition to our work with IIBPGR, 
CIAT, IITA, and WAlRDA, we wili need to work closely with ISNAR and IFPRI ol 
such topics as research planning and national rice policies. 

Scientific collaboration also will be supported by short-term visits to national 
programs by IRRI headquarters staff and by special consultancies. National
scientists xNill continue to be encouraged to visit IRRI headquarters to develop and 

review plans for collaboration. 

Collaboration to enhance national systems 
Many of the mechanisms described as Naiuable in collaboration for research can 
also be used to help develop national programs. However, the benefits tend to be 
greater and management simpler if it is clear which components of a collaborative 
activity are directed to which objective. Some mechanisms are best targeted to 
ony one objective. For ,xample, networks tend to become unproductive when 
member institutions differ greatly in their research capabilities: the stronger 
institutions can become frustrated while the training effect on the smaller, less 
complete research systems is minimal. 

Concentration of research effort in the past on the favorable environments 
has resulted in a significant accumulation of knowledg2, experience, and capabil
ity. The knowledge and capability specific to the less favorable environments are 
less. As we shift more of our attention to the less favorable environments, 
collaboration, especially through such mechanisms as key sites and regional 
consortia, will be particularly valuable as means of mutual learning. IRRI will be 
increasing its own capabilities with respect to these environments in concert with 
its national partners. 
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CHAPTER VI 

Implementation
 

Reorganization is an integral part of IRRI's strategy. Both quantitative and 
qua litative change will occur: the overall aim is increased focus on problems and 
environments, using an interdisciplinary approach supported by discipline
based divisions. Here x,'e state our commitment to change and describe in broad 
terms our program management and resource allocation plans. Further details 
and an organization chart will be provided in the five-year plan. 

Program management 

Structure 
Historically, IRRI's programs have been implemented primarily through disci
pline-oriented departments. The discretion and flexibility this system gives to de
partment heads have contributed greatly to IRRI's achievements. However, the 
new CGIAR approach to planning and budgeting and our own evaluation of 
IRRI's present organization and future prospects have led to the decision to shift 
to a budgeting system based on interdisciplinary programs. The existing 13 dis
ciplinary departments and 8 global research services will be grouped into a 
smaller number of divisions. Projects will be implemented through research 
programs and international support programs. As shown in Figure 7, the two sets 
of programs 	will draw upon research services, adninistration, and finance. 

The organization of IRRI's work is n- re complex than is implied in 
the figure. There are two types of programs, but several activities do not fall neatly 
into either one. For example, networks serve a dual role: as ways to carry out 
research and as means to strengthen national research capability. General ion of 



Ig Research I International
SupportP a Programs 

Research 

Finance 
and 

dministration 

Figure 7. Functional program structure. 

research data will be done in research programs but publication and dissemina
tion of research data is an international support program. The functional program 
structure is intended to show how our activities will be oriented toward the 
strategic priorities; it does not represent an organization chart. 

The research programs xvill be implemented through a matrix, with the five 
programs on one axis and discipline-based divisions on the other (Fig. 8). The 
research programs constitute the instrument that will set the agenda for the 
Institute. 

The international support programs will be implemented through inter
divisional teamwork. Some, such as germplasm conservation and dissemination 
and information and knowledge exchange, will be the primary responsibility of 
one or two divisions. Others, such as training, networks, and technical support, 
will be closely linked with the research programs and will require inputs from 
many d iv:ions. 

The research services will be reorganized for greater efficiency, according to 
the needs of the new program structure. They will include such functions as 
laboratory analyses, experimental farm, and controlled environment facilities. 
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Discipline-based division 
Research program 

1 2 3 --- n 

1. irrigated rice
 
ecosystem
 

2. Rainfed lowland
 
rice ecosystem
 

3. Upland rice
 
ecosystem
 

4. Deepwater and tidal
 
wetland rice ecosystem
 

5. Cross-ecosystem 
research
 

Figure 8. Research program matrix. 

The nrograml structure and research programr matrix incorpo:ate the capabil
ity to control and direct the main resource allocation choices. Important features 
include thu following: 

* The research proigrams and the international support programs relate 
closely to to bjectives: coLducting resecal-.. and helping to 
enhance national rice research systems. 

* The four main ecosystems are separately defined as the first four programs 
in the research programl llaitrix. [he cross-ecosystem research program is 
for research relevant to more than one ecosystem.

* Project fuLnding will enable monitoring of strategic research i all the 
programs. 

* Project funding will facilitate close monitoring of the allocation of resources 
to the three main regions of the world. 

* Project funding also will allow monitoring of the balance of research effort 
between securing yield gains and seeking new yield potentials. 
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Matrix management 
We have no illusions about the problems of using a two-dimensional framework 
to manage the multidimensional complexities of mission-oriented research. 
Several points should be noted. 

First, the boundaries of scientific disciplines are not rigid: there is consider
able interface between agronomy and soil science, plant physiology and plant 
breeding, and economics and all the other disciplines. The research programs will 
overlap similarly. Classification of a research project into a particular program 
may not be easy. For example, development of a better rice thresher could be 
classified under the irrigated rice ecosystem, where it is currently most needed, or 
it could be classified under cross-ecosystem research, since the output also can be 
used in other ecosystems. 

Second, we are not obligated to fill every cell of the matrix nor is it mandatory 
that all projects involve several disciplines. This will be particularly relevant for 
strategic research, where we may need to focus a critical mass of resources on a 
project within one disciplinary division. 

Third, it has been argued that some areas of great promise lie on the 
boundaries between scientific disciplines. Such areas may receive insufficient 
atteition when scientists probe more dceply into their particular areas of speciali
zation. The proposed structure will facilitate creative and interdisciplinary 
exploration across these boundaries, increasing the chances of breakthroughs. 

The research program matrix has the potential to be an efficient mechanism 
to draw upon the range of disciplines needed to fulfill the objectives of each 
program. However, the matrix does not automatically ensure effectiveness. 
Clearly focused program objectives and geod program and division leadership 
are necessary. Program leaders will be required to stimulate the enthusiasm, 
loyalty, and cooperation needed for effective interdisciplinary teamwork. They 
will be responsible for program planning, budgeting, monitoring, and evaluation. 
Division leaders will be responsible for maintaining scientific quality and enrich
ing the disciplinary knowledge base. They will contribute to career planning, 
recruitment, and performance evaluation of scientists and will establish and 
maintain links with other research institutions, particularly those conducting 
basic research. 

Lines of authority and division of labor between program and division 
leaders will be clearly defined. Job descriptions and evaluation will correspond 
to lines of authority and to the needs of effective research programming. Proce
dures and paper flow will be kept as light as possible, consistent with adequate 
financial control and accountability. The system will evolve with flexibility and 
with growing understanding and sense of ownership by the entire staff. 

The system will be phased in, since for logistical, financial, administrative, 
and other reasons it is not possible to introduce it overnight. Over about two 
years, as a certain amount of evolution occurs, decisions on the finer details will 
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be made. For this reason, the column headings in Figure 8 indicating the number 
and nature of divisions are as yet unspecified. 

Initially, for tile five-year plan, a limited number of subprograms will be 
defined within each of the research programs described in Chapter IV. As part of 
this process, projects-the basic building blocks of subprograms-will be formu
lated. During the first and second evolutionary years, the number of projects will 
be kept deliberately small with each project relatively large. They will be derived 
from the goals and objectives of each research program. 

Research projects will have clearly defined, measurable objectives, inputs,
and outputs; specified time periods for implementation; and criteria for measur
ing success. There will be scope for midcourse correction, if monitoring reveals 
that is needed. Responsibility for project adm-inistration will be delegated from 
program leaders to project leaders, bringing managerial authority closer to the 
research activities and accountability closer to the users of funds. We will establish 
a new system for review of programs and divisions that will include peer review 
as well as other monitoring techniques. 

Resources 
IRRI's current accounting categories do not correspond to this new programming 
system. However, as the restructuring evolves, revised budget categories will 
provide accurate data for monitoring. We will aim for the following budget ratio: 
research programs, at least 551/,; international support programs, 20-25%; re
search services, 10-15% ; and administration and finance, 10-121/,. 

Quantitative allocations can be useful in monitoring the spirit of strategic in
tentions. 1-owever, qualitative monitoring will beequally important. Manyofthe
strategic shifts that IRRI will make are better described in terms of what will be 
done and how it will be done, rather than how much will be spent. For example, 
one of the most significant changes in IRR!'s environment is the increasing 
strength of national rice research systems. Many of them now expect quite
different services from and relationships vith iIRPI than they did even 10 years 
ago. Thus, our international support programs, particularly in information and 
knowledge exchange, are likely to require more resources and will certainly
change in naturc as the range and degree of collaboration, facilitating, and 
clearinghouse functions increase. In the future, some research program compo
nents may be contracted out to institutions with tlke relevant comparative 
advantage. 

We plan to centralize many services and corresponding facilities, including 
establishing a central service laboratory, to support the research programs and to 
achieve savings in the amount of resources allocated to research services. Such a 
shift will directly strengthen our research activities. 
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Within the research programs, the principal changes in emphasis will be a 
significant decrease in adaptive work and a reduction in some applied work, 
particularly when its applicability is likely to be limited to small areas. There will 
be a corresponding increase in some areas of applied research and in strategic 
research. The less favorable ecosystems will receive greater attention. We are 
setting 351/, of research program resources as the target for allocation to the cross
ecosystem research program. More detailed estimates of the resource allocation 
among programs will be given in the five-year plan. 

Within the international support programs, national rice research systems 
with special needs (e.g., in Indochina and Africa) will have priority. IRRI also has 
a special obligation to the development of the national rice research system in its 
host country and special effort will be devoted to assisting tliw Philippine Rice 
Research Institute (PhilRice). 

As progress is made in these areas, the technical support component of inter
national support programs will decline and other components will increase. This 
flexibility is a comparative advantage of the CGIAR system and we will use it to 
make the adjustments needed for effective programming. 

Staff 
Effective implementation of this strategy will require changes in the way scientists 
work, in the disciplinary mix of the Institute, and in the terms and conditions of 
staff tenure. IRRI will become a leaner institution, with reorganization aimed at 
making better use of a limited number of scientific person-years. 

To be consistent with a shift upstream, scientists will need to work more 
interactively with other advanced institutions. The move to more interdiscipli
nary programs and projects will require increased teamwork within IRRI itself. 
An increase in on-site collaboration with fellow scientists in the national programs 
will accompany the shift to the less favorable ecosystems. Program leaders will 
need research management skills, including the ability to see what needs to be 
done in the research program as a whole as well as the ability to conduct research 
themselves. 

Some changes in the disciplinary mix can be identified in general. For 
example, to remain in the forefront in specialized 3cientific areas, critical masses 
of scientists may be needed in such areas as microbiology and plant physiology. 

Various option (e.g., fixed-term hiring and early retirement) are being 
considered as means to increase efficiency and acquire new skills. Some areas 
may be strengthened by transferring vacant positions from other areas. We 
recognize, how-ver, that scientific quality and productivity are related to an 
indlvdi'al's se .se of security and confidence. All options are being explored 
sensitively and will be introduced with care, within a commitment to change 
within the next five years. 
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In-service training programs are being developed to redirect human re
sources in line with expected changes in programs, management, budgeting, and 
operations. 

Finance 
Some 29 donors contribute to IRRI's core and special programs. Funding for 1988 
amounted to US$36.3 M, including that for special projects (Table 3). US$17.4 M 
(63%) of the US$27.7 M core budget is restricted. The Institute is making every 
effort to increase the level of unrestricted funding, to provide the degree of 
flexibility upon which a successful change in strategic direction depends. 

Major changes are underway in the budgeting, accounting, and management 
information systems, in response to the planned organizational changes. The new 
systems will provide information needed for decisionmaking, as well as for moni
toring, evaluation, and control, in a timely fashion. That also will ensure a flow 
of information to all levels within the Institute. 

Facilities 
Most of the physical facilities at the Institute were built in the early 1960s. 
Maintenance costs are increasing. Upgrading of research, laboratory, and oper
ating equipment is critical for future operations. 

A preliminary estimate of the costs of repair, replacement, and renovations 
includes items such as water, electricity, and fire control systems; reroofing of 
houses; greenhouses; vehicles; and the pesticide residue laboratory. The Institute 
receives 25,000 visitors a year and needs an information center to cope with that 
volume and to reduce the burden of visitors on scientists. A central service 
laboratory is planned, so that specialized equipment can be used efficiently and 
maintained properly. In all, approximately US$20 M will be required over the 
next five to seven years. 

Details of costs and future physical resource requirements will be provided 
in the five-year plan. 

Table 3. Financial support to IRRI in 1988. 

Type of funding US$ (M) % 

Core 27.7 76 
Unrestricted 10.3 37 
Restricted 17.4 63 

Special fu nding 8.6 24 
Total 36.3 100 
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IRRI's perspective 
These changes r'-ust be implemented with careful study and preparation, if we are 
to retain and enhance IRRI's comparative advantage in disciplinary depth. This 
will require extensive dialogue within the Institute, assisted by a systematic, 
module-based, in-house training program tailored to the needs of the new 
organizational units and the IRRU staff. Research-the first purpose of the Insti
tute-nmust continue during the changeover period. We must budget enough 
time to ensure that this will happen and that the reorientation and adaptation 
process is indeed helping us enhance IRRJ's contribution to the goal: 

Imiipr)ov'd 'll'iUz of prt'sent a1d [at re geleratioasof rice Jo rnurs 
u11nd Coasiuners,pa,'ticalarlythose with low incoes. 
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The International Rice Research Institute Mandate 
(as amended 14 October 1982) 

The purpose of the Institute is to establish, maintain and operate all international 
rice research institute designed to pursue any and/or all of the following objec
tives: 
1. To co)nduct research on tile rice plant, oin all phases of rice production, 

management, distribution and utilization with a view of attaining nutritive and 
eConomic ad vantage )r"benefit for the people of Asia and other major rice
growing areas of the world through impovement in qual itV and quantity of 
rice; 

2. To publish and disseminate research findings and recommendations of the 
Institute; 

3. To distribute improved plant materials to national, regional, and international 
research centers where they might be of significant value or use in breeding or 
improvement programs; 

4. To develop and educate pro1mising young scientists from Asia and Other major 
rice-growing areas of the world along lines connected with or relating to rice 
production, distribu tion and utilization, through resident and joint training 
programs under the guidance of well-trained and distinguished scientists. 

5. To establish, maintain and operate an information center and library which will 
provide, among others, for interested scientists and scholars everywhere a 
collection of the xorld's literature on rice; 

6. To establish, maintain and operate a rice genetics resources laboratory which 
will make available to scientists and institutions all over tile world a global 
collection of rice germplasm; 

7. To organize or hold periodic conferences, forums, and seminars, whether 
international, regional, national or otherwise, for the purpose of discussing 
current problems and for developing research strategies for elevating and 
stabilizing rice yields under different environments. 
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Acronyms used 
IARCs International agricultural resear. centers 

CGIAR Consultative Group on International Agricultural Research 
CIAT International Center for Tropical Agriculture 
CIMMYT International Center for Maize and Wheat Improvement 
CIP International Potato Center 
IBPGR International Board for Plant Genetic Resources 
ICARDA International Cc-iter for Agricultural Research in the Dry Areas 
ICRISAT International Crops Pesearch Institute for the Semi-Arid Tropics 
IFPRI International Food Policy Research lnstitute 
IITA International Institute of Tropical Agriculture 
ILCA International Livestock Centre for Africa 
ILRAD International Laboratory for Research on Animal Diseases 
IRRI International Pice Research Institute 
ISNAR Interntional Service for National Agricultural Research 
WARDA West Africa Rice Development Association 

Other international, regional and national research centers and programs 
AVRDC Asian Vegetable Research and Development Center 
ICA Instituto Colombiano Agropecuario 
ICLARM International Center for Living Aquatic Resources Management 
ICIPE International Centre of Insect P1hvsioh gy and Ecology 
ICRAF International Council for Research in Agroforestry 
IFDC International Fertilizer Development Center 
IIMI International Irrigation Management Institute 
INTSOY International Soybean Program 
IRAT Institute for Research in Tropical Agriculture 
PHILRICE Philippine Rice Research Institute 
SPAAR Special Program for African Agricultural Research 
WCED World Commission on Environment and Development 
WINROCK Winrock International Institute for Agricultural Development 
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Definition of key terms 
rice ecosystems - broad sets ot rice growing conditions, characterized in terns of 

water regime, chosen as the focls for programs: irrigated, rainfed lovland, 
upland, and deepwater and tidal wetland. 

environments - a general term for the variety of rice growing conditions that 
prevail within the four main eco"systems, especialiv "favorable" and "unfa
vorable" conditions, and the .'elell physical and biological setting for agri
cultural production. 

goal - the ul ima te pt rt. s tlhak ,guides the activities of an organization /program. 
It can be atta ined on 1v yVhe concerted activities of a number of agencies and 
elements, not solelv b tlie eflorts i( a single orga nization /programn. It 
includes identification of the target hen',ficiaries. 

objectives - what an organ i,atito /program aims to produce through the use of 
its own resources as its contribution to reaching the goal. Objectives are end
products as far as the organization/program is concerned; they must be 
combined with factors anid knowledge ou tside the control of the organiza
tion /program in order to achieve the goal. 

mandate- what an orga ni,,a tion is empowered by legal orconstitutional authority 
to do. 

national rice research systems - the aggregate of science and technIology institu
tions (including universities, N( ;Os, and the private sector) and their activi
ties related to rice research in a gi\ven coLlntrv (also used are "national 
programs." "national rice research programs," "national systcms"). 

research levels - the types of research activities being undertaken. 
* Basic research (OECD 1979) is experimental or theoretical work undertaken 

primarily' to acquire new knowx'ledge of the underlying foundations of 
phenomena and observable facts, With no particular application or use in 
view. 

" Strategic research selects, evaluates, and develops from available knowl
edge and emerging concepts tools to solve existing and anticipated applied 
research problems. It links basic and applied research. 

" Applied research (OECD 1979), also original investigation undertaken to 
acquire new knowledge, is directed primarily toward a specific aim or 
objective, toward resolving a pirticular problem. 

" Adaptive research is systematic work that draws on knoiwledge gained 
from applied research to produce new materials, products, and devices 
and to adapt existing technology to specific circumstances. 

The shift from applied to strategic research is often termed "moving up
stream." Thus, the term upstream does not describe a level of research but 
the direction of movement along the continuum. 
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