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his illustration comes
I from a set of 15
drawings of unhulled

rice grains donated to IRRI by
eminent Japanese sculptor
and artist Mitsuaki Tanabe in
December 1993. He
donated the drawings along
with a stainless steel
sculpture of a grain of wild
rice-all from his “Momi”
series. “Momi” is the
Japanese word for an
unhulled grain of rice. The
artist feels a deep spiritual
relationship with rice, and he
has been commissioned to
prepare another major
sculpture in wood of a
germinating rice seed for the
new Learning and Visitors
Center that IRRI is
establishing.



€ In the “Momi” series I always wish
to create something I can dedicate to
the people of the many lands where
rice is grown—something that may be
considered an extension of their
environment. My work aims to
stimulate them with a sense of living. b

Mitsuaki Tanabe

Momi Series 1993



IRRI’s Mission Statement

OUR GOAL
To improve the well-being of present and future generations of rice farmers and
consumers, particularly those with low incomes.

OUR OBJECTIVES

To generate and disseminate rice-related knowledge and technology of short- and
long-term environmental, social, and economic benefit and to hdp enhance national
rice research systems.

OUR STRATEGY

We pursue our goal and objectives through:

interdisciplinary ecosystem-based programs in major rice environments

scientific strength from discipline-based divisions

anticipatory research initiatives exploring new scientific opportunities

conservation and responsible use of natural resources

sharing of germplasm, technologies, and knowledge

participation of women in research and development

partnership with farming communities, research institutions, and other organizations that share our goal

OUR VALUES

Our actions are guided by a commitment to:

excellence

scientific integrity- and accountability
innovation and creativity

diversity of opinion and approach
teamwork and partnership

service to clients

cultural and gender diversity
indigenous knowledge

environment protection
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Acronyms and abbreviations used in this report

ARFSN Asian Rice Farming Systems Network

ASSP Agricultural Support Services Project

BMZ Der Bundesminister fur Wirthasliche (Germany)

BRRI Bangladesh Rice Research Institute

CGIAR Consultative Group of International Agricultural Research
CIDA Canadian International Development Agency

CREMNET Crop and Resource Management Network

CSIRO Commonwealth Scientific Industrial Research Organisation
DOASL Department of Agriculture, Sti Lanka

EC European Community

ECSA Eastern, Central, and Southern Africa

EPA Environmental Protection Agency

FAO Food and Agriculture Organization of the United Nations
FOFIFA Foibe Fikarohana Ampiharina amin-ny Fampandrosoana ny

Ambanivohitra (National Center for Applied Research on Rural
Development—Madagascar)

GEF Global Environmental Facility

GTZ Gesellschaft fur Technische Zusammenarbeit (Germany)

ICAR Indian Council for Agricultural Research

ICLARM International Center for Living Aquatic Resources Management

ICRAF International Center for Research in Agroforestry

IDEAL Initiative for Development of Environmental Alliances
through Leadership

IDRC International Development Research Centre (Canada)

IFAD International Fund for Agricultural Development (Rome)

TIMI International Irrigation Management Institute

INGER International Network for Genetic Evaluation of Rice

INSURF International Network on Soil Fertility and Sustainable Rice Farming

IPM Integrated Pest Management

JCIE Japanese Center for International Exchange

NARS National Agricultural Research Systems

NRI Natural Resources Institute

ODA Overseas Development Administration

ORSTOM  Office de la Recherche Scientifique et Technique Outre-Mer
(France)--Now known as Institut Francais de Recherche
Scientifique pour le Developpement en Cooperation
(French Institute of Scientific Research for Development)

Lao PDR  Lao People’s Democratic Republic

PhilRice Philippine Rice Research Institute

RDA Rural Development Administration (Korea)

RF Rockefeller Foundation

SARP Systems Analysis and Simulation for Rice Production
UCL Universite Catholique de Louvain

UNDP United Nations Development Programme

USAID United States Agency for International Development
UV-B Ultraviolet-B

WARDA West Africa Rice Development Association
WAU Wageningen Agricultural University



IRRI in Briet—1993-1994

IRRI replanned, restructured,
reframed and reorganized to meet
future needs

Rice Research in a Time of Change—
IRRI's Medium-Term Plan for 1994-
1998 published

Sixteen IRRI breeding lines from the
irrigated rice breeding program
named as varieties in nine counttries,
bringing the total number of IRRI
breeding lines named as varieties
throughout the wotld to 252

Two IRRI-derived salt-tolerant
cultivars identified by the Philippine
Seed Board for prerelease

IRRI's Genetic Resources Center
became responsible for the interna-
tional rice genealogy data base; 2,900
records on crosses in Korea and
18,000 hybrid records from latin
America now added to data base
Genebank collections increased to
74,700 Oryza sativa samples, 1,330
O. glaberrima and 2,216 wild
species; accessions of Oryza sativa
distributed to institutions in 29
countries

Use of biotechnology allowed
successful transfer of valuable
genetically controlled features (such
as resistance to diseases) into existing
high-yielding rice lines

Sheath blight, and matching the
nitrogen supply to crop demand
focused on as major factors in
sustaining yields in intensively
cropped ricefields

Emphasis continued on using
computer modeling to design new
plant types with higher yield poten-
tal: results from manipulating
configurations of rice plants supports
predictions

Scientists of the Rainfed Lowland Rice
Research Consortium evaluated 880
breeding lines for the variable
environments of the rainfed lowland
ecosystem

Rainfed Lowland Rice Research
Consortium research revealed
important chemical processes that
improve the tolerance of rice to
excess watet

Upland Rice Research Consortium
research indicated opportunities for
using indigenous fungal pathogens
for biological weed control
Improved upland rice varieties
showed considerable promise,
particularly in Indonesia and Vietnam
Elite lines developed for use in flood-
prone areas, and provided to Cambo-
dia, Myanmar, and Vietnam, pet-
formed well

integrated pest management ap-
proach had considerable impact in
Vietnam and other countries

A combined biological, medical,
sociological study produced signifi-
cant new information about the
effects of pesticides on people

Scholars from 29 countries partici-
pated in IRRI degree or postdegree
training programs; trainees from 19
countries participated in 10 group
courses

International symposium on Climate
Change and Rice hosted by IRRI; 41
conferences, workshops and meet-
ings also hosted or cosponsored
Twelve scientific books published,
some as dual imprints with commer-
cial scientific publishers; approxi-
mately 56,000 copies of major IRRI
publications distributed worldwide
IRRT’s library renovated and up-
graded; its monograph collection now
numbers 105,500



Preparing the World's Rice

ifty years ago, the second world

war was coming to an end—

good reason to celebrate. Fifty

years from now, we will be in

the middle of the next century.
Then the world will have to feed 10 billion
people or more, half of them in Asia, and
half of them rice eaters. This does not look
like a reason to celebrate-not from today’s
viewpoint.

Philippines E. Masferre

Right now, the world is not prepared
for such a challenge. Not only must people
be fed, more than another two billion
must have employment opportunities,
gainful employment that ensures a life of
dignity. Even now one billion people, or
about 20 percent of the global population,
can only dream of such. a life.

Can the wotld just wait for a solution
to turn up? It definitely cannot—especially

when it comes to a staple food like rice,
upon which the daily existence of more
than two billion people depends.

Even if most of us do not yet feel the
effects in our own daily lives, our genera-
tion will be held responsible for the most
reckless, devastating, life-endangering
attitude that people have ever adopted
towards the natural resources on which
life on our globe depends. The wealth and




Bowl for the Next Century

lifestyle of those on the upper deck, the
one fifth of the world’s population living
comfortably, is being funded in most cases
not by newly generated income and
resources, but by literally eating up what,
only too often, Nature has created and
developed over millions of years.

For example, at today’s rate of
consumption our known resources of

phosphates, an irreplaceable and valuable

U.S.A., R. Kendrick

natural fertilizer, will be completely
depleted in about 150 years. Given the
history of man, what is 150 years?

Our generation’s irresponsible attitude
toward its wortld, especially during the
second part of this century, has led to the
erosion and depletion of soil and water
resources, the loss of forest cover and
riceland and the disappearance of endan-
gered species, as reported by the United

Nations Conference on Environment and
Development (UNCED) in 1992 in Rio.
Rice, that crucial grain, is an integral
part of human history, tied to us in
countless traditions, interwoven in the
oldest religious rites. We rightly say rice
“culture” since this life-giving grain is part
of human cultural evolution. Rice is the
wood’s only crop planted by emperors
and kings, offered to the Gods and eaten




by both the wealthiest and the poorest.
Rice is more than simply a food composed
of carbohydrate, protein, fat, and. micro-
nutrients. It has been a companion of
humankind for more than 7000 years, back
beyond our knowledge, beyond our
imagination.

Rice is but one of between 5,000 and
10,000 edible plant species on our globe.
To maintain our awareness of how this
one crop has influenced the lives of
people up to today, IRRI is establishing a
rice learning center in Los Bafios. In this
center the different rice-grow
tems, their history, their potential for the
future, the research needed to make them
productive and sustainable, and IRRT’s
contribution, will be described. By doing
this, we want not only to inform the more
than 35,000 visitors who come to our
Institute annually, we want also to
contribute to the preservation of the most
important cultures related to rice.

From the beginning of this year, IRRI
has started to implement its new work
plan. This was carefully prepared over the
past year based upon a strategy developed
in 1988 and 1989 that gave the long-term
perspective for our role as an international
institution serving national rice research
together with the needs of the rice-eating
world.

Optimism is not an abundant com-

modity on our globe these days, but we at

IRRI are optimistic for several reasons:

B We transformed most of our previous
5-year Work Plan for 1990-1994 into
successful reality and, by doing so,
retained and regained donor and partner
confidence in our ability to solve
problems.

We are convinced that out research
agenda will serve our goal—the well-
being of farmers and consumers,
specifically the resource poor.

Not only did our new work plan for the
next 5 years pass all external review
processes, it also received the highest
marks from the most tigorous and

respected scientists and donors.

B )

“igsssnipal AAYN
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‘Rice, that
crucial grain, is
an integral part
of human history,
tied to us in
countless tradi-
tions, interwoven
in the oldest
religious rites.
Rice is the
world’s only crop
planted by
emperors and
kings, offered to
the Gods, and
eaten by both
the wealthiest
and the poorest.”






B We replanned, restructured, reframed,
and reorganized our Institute to meet
future needs and constraints, long
before it became a painfully
felt necessity in other sectors, including
international agtricultural research in
general.

B We developed working relationships
and collaborative mechanisms with
national research systems worldwide—

the consortia, the networks, shuttle

research—in which IRRI is playing, and.

will continue to play, an important role

in strategic and applied research.

We were thus able, even before the
beginning of 1994, to start with confidence
some of the new and very exciting
programs that will help keep supply and
demand for rice in 2025 in balance, while
sustaining the world’s natural resource
base.

To make that happen, 870 million tons
of unmilled tice will be needed each yeat—
70 percent more than today. And that
must be grown with less watet, less labor,
less losses, less pollution, and on much
less land than today. Many may say it is
impossible. Their fathers—50 years ago—
might have said that flying to the moon is
impossible. We believe that we can
increase yields enormously; that the
efficiency with which nutrients are used by
the plant can be vastly improved. We have
already begun a “new frontier” project to
develop rice plants that fix their own
nitrogen directly from the ait. And we
already know that the drudgery of rice
production can to a large extent be
removed.

Through use of rice plants of a new
design at present under development at
IRRI, the high-potential irrigated systems
serving predominantly urban consumers
can become much more efficient. These
rices, with a yield potential 20-30 percent
better than today’s best, will most prob-
ably be growing in farmers’ fields within
the next 5 years.

Integrated pest management research
has demonstrated the possibility of

drastically reducing insecticide use, thus

serving the needs of farmers in cutting
production costs, improving their health,
and those of the public in reducing
environmental concerns.

Reseatch on intensively managed rice
systems has shown that timing fertilizer
application better with the aid of up-to-
date electronic tools that will shortly
become available at very low cost, can
increase the efficiency with which rice
crops can take up nutrients—and by so
doing, reduce costs and pollution simulta-
neously.

Some of our latest “man-on-the-moon’
projects, such as developing perennial rice
and creating rice plants that can fix
nitrogen, have already stimulated enough
donor interest for us to begin expeditions
into these new ateas of rice research
toward a better balance between the
protection of natural resources and
people’s needs for food.

These adventures ate not driven by a
desire for scientific extravaganza, but by
our deep conviction that through science,
we will be able to reverse the trend of rural
erosion, and that we can contribute to
increasing sustainable yields while keeping
the different environments where rice is
grown in balance.

Providing the scientific answers for
filling the world’s rice bowl in the 21st
century’, for preparing the living base for 5
billion rice eaters: that’s what makes
agricultural and rice research so different;
that’s what determines our research
agenda; and that’s the stimulus, the
driving force of our enthusiasm and

commitment.

o

KLAUS LAMPE

Director General

>

“Providing the
scientific
answers for
filling the world’s
rice bowl in the
21st century, for
preparing the
living base for 5
billion rice
eaters: that’s
what makes
agricultural and
rice research so
different: that’s
what determines
our research
agenda; and
that’s the
stimulus, the
driving force of
our enthusiasm
and commit-
ment.”
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The worlds rice
production must
rise by 70
percent, yet it
must come from
the same or a
smaller total land
area. Research
must be con-
ducted to increase
the productivity of
existing ricelands
while simultane-
ously sustaining
soil fertility,
protecting the
environment, and
providing equita-
ble returns to
farmers.

IRRI Revamps Its
Work Plan

f the rice-eating world is to be fed

in the 21st century, IRRI will have

to meet important new chal-

lenges. By the year 2025

some 8.3 billion people will
inhabit the earth, and about 4.3 billion will
be rice consumers. The world’s rice
production must rise by 70 percent, yet it
must come from the same or a smaller
total land area. Research must be con-
ducted to increase the productivity of
existing ricelands while simultaneously
sustaining soil fertility, protecting the
environment, and providing equitable
returns to farmers.

During 1993 IRRI developed a new
work plan. Entitled Rice Research in a
Time of Change: IRRIs Medium-Term
Plan for 1994-1998, this replaced the
previous work plan. Both the new work
plan and its predecessor have been based
on IRRI’s long-term strategy. 2bward 2000
and Beyond, that was developed over 2
years in 1988 and 1989, and reviewed, in
1993.

This strategy divided IRRI’s activities
into five interdisciplinary research pro-
grams and five international support
programs. The approach remains the same
for the new Medium-Term Plan, which
commenced on 1 January- 1994.

This corporate report covers the
transition period for the end of the
previous work plan and the commence-
ment of the new Medium-Term Plan.
Reports cover the activities of each of the
10 programs in the research and interna-
tional, programs, and each. is presented
with the objectives and projects laid down

in the new Medium-Term Plan.

RESEARCH PROGRAMS

The five research programs concentrate on
the four major environments in which rice
is grown. A fifth, termed the cross-
ecosystems research program, focuses on
research that will generate knowledge
applicable to all, or several, ecosystems.
The programs are designed to focus
on the many interlocking facets that make
up each ecosystem and affect rice produc-
tion. They bring an integrated approach to
each ecosystem by maximizing close
collaboration between the appropriate
scientific disciplines. They are forward-
looking, using IRRI’s disciplinary strengths

to address issues of strategic importance.

INTERNATIONAL
PROGRAMS

The five international support programs

aim to strengthen the research capabilities

of rice research institutions and scientists
within the global family of nations. They

aim squarely at supporting a well-functioning-
international rice research system

based on national and international
partnerships, with links to a wide range of

specialized, institutions and backed up by



documentation and information exchange.
Close interaction occurs with the ecosys-

tem-focused research programs.

IRRI’'S RESEARCH
THEMES

The 1990-94 work plan identified four key
challenges:

B increasing rice productivity

B achieving sustainability

B protecting the environment

B addressing social equity.
IRRIs Medium-Term Plan for 1994-1998
focuses on meeting these same challenges,
along with some newly emerging concerns,

and the linkages and interactions

between the challenges. The central issue
is how to balance the need for ever greater
food production at prices that are profit-
able to farmers and affordable to consum-
ers, against very real concerns about
protecting natural resources and the
environment for future generations. The
new plan stresses more and new forms of
collaboration and greater collaboration
with national research programs, other
research institutions, and nongovernment
organizations.

It is also designed to make progress
with five themes, covering IRRI’s responsi-
bilities towards people, permanency,
productivity, protection, and partnership.
Work within the Institute’s 10 programs is
grouped, carried out, and monitored

against these themes.

Better understand-

ing of the way
households,

communities, and

nations manage

their resources can

help in setting

research priorities

and in formulating

public policy.

China, R. Kendrick

People: helping improve
living and working
conditions

People are the ultimate focus for rice
research. Better understanding of the way
households, communities, and nations
manage their resources, and of the factors
that determine the trade-offs people make
between maximizing their incomes in the
short term and sustaining their resource
base in the long term, can help in setting
research priorities and in formulating
public policy, Evaluating the impacts of
policy and technological change also
provides information to guide modifica-
tion of and to set new directions for public

policy and research.

Permanency: sustaining
the natural resource

base

The permanency of the food production
base on which the wotld relies, now and in
the future, depends on our care and use of
the genetic diversity of rice and on our
husbandry of agriculture’s natural resource
base—soil, water, and biological activity,
Preserving genetic resoutces in perpetuity,
evaluating the long-term effects of
intensively cropping ricefields, mitigating
farmers’ risks through characterizing
resource use, and arresting degradation

are crucial activities.



IRRI, R. Kendrick

Philippines, A, Javellana

Wi

Productivity: increasing
resource use efficiency

Neatly three quarters of the growth in rice
production since 1966 has come from
increases of productivity from the land
made possible by widespread adoption of
modern high-yielding varieties and
associated/and management practices.
Quick-maturing varieties like IR36 pro-
duced similar yields in much less time,
allowing more intensive cropping.

The breakthroughs needed to achieve
greater rice production to meet growth in
demand in the near future will require that

Preserving genetic
resources in
perpetuity,
evaluating the
long-term effects
of intensively
cropping ricefields,
mitigating farmers’
risks through
characterizing
resource use, and
arresting degrada-
tion are crucial
activities.



the productivity of other resources must
also increase. A major increase in produc-
tion is needed, but we cannot hope to
achieve this without much higher effi-
ciency in the use of nutrients, especiaily
nitrogen, water, and labor. This means
matching improved cultivars to improved
resoutce management.

This increased productivity will have an
additional benefit: higher productivity
derived from changes in plant efficiency
adds very little to costs for farmers. Gains
can be shared by both producers and

consumets.

We cannot hope to
achieve the major
increase needed to
meet future
demand without
much higher
efficiency in the
use of nutrients,
(especially
nitrogen), water,
and labor.
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Protection: caring for the and stretching scarce research resources.

environment Important partnerships include bilateral
Growing enough rice to feed rapidly agreements, shuttle research, joint
growing populations is already pressuriz- ventures, consortia and networks.

ing fragile environments. IRRI shares
international concerns about land degrada-
tion, soil erosion, water shortage, and
pollution. This translates into research on
ways to protect the environment and
human health, while helping poor farmers
improve the profitability of their rice-based

systems.

Important partner-
ships include
bilateral agree-
ments, shuttle
research, joint
ventures,
consortia and
networks.

Partnerships: supporting
and working with

partners

Virtually all IRRT’s work involves some
form of collaboration, or partnership. This
has many synergistic benefits—shortening
the time needed to solve problems,
speeding the transfer of information and
advanced research methodologies,

enabling scientific collaboration across

political borders and economic barriers,

Cambodia, H. Nesbitt



IRRI's modes of partnership

IRRI scientists work with colleagues all over the world—in national agricultural research systems, in other
advanced institutions and laboratories, in sister international agricultural research centers, in order regional
and international organizations, in voluntary and nongovernment organizations, and in the private sector.

National research services

Direct consultation and training enable strengthening of a national
program’s capabilities for undertaking its own research and for
participating in partnerships with other programs.

Technology evaluation networks

Voluntary, open, informal associations of scientists and research
organizations with common interests allow members to exchange and
evaluate technology, and share experiences and information.

Research networks

Individual scientists from IRRI and other institutions organize and
conduct research driven by a predetermined theme or set of research
tools,

Research consortia

A group of selected institutions, including IRRI, mutually agree

to accept different responsibilities to contribute to achieving a common
objective.

Bilateral national program-IRRI collaboration

Scientists of IRRI and a collaborating institution/country meet bienni-
ally to review research progress and agree on a joint work plan

for specific activities of mutual benefit.

Shuttle research

IRRI and a national program or another institution carry out different
phases of a project, with an exchange of scientists temporarily posted
to each other’s institution.

Joint venture

IRRI and a collaborating institution together carry out a specific
research project, with cost sharing.

NEW APPROACHES

The medium-term plan confronts the long-
term challenges for feeding the world in
2025 and beyond with three new mecha-
nisms by selecting “mega projects” and
“new frontier projects”, and developing
“research consortia.”

Mega projects

These projects focus on emerging and
evolving issues of major concern to growth
and sustainability of rice production.

Research to explain and resolve these

issues should have an exceptionally large
impact. The expectation of success from
research directed at resolving the issues is
high. The nominated mega projects are
major projects within the research and
international services programs, and while
IRRI is guaranteeing them core funding,
additional funding from outside the
Institute would enable it to expand and
accelerate the extensive research needed
to increase their impact. IRRI is therefore
seeking additional support for the projects

from donors.

New frontier projects
These projects aim to explore exciting
opportunities to stretch the hotizons of
rice research, unconstrained by concerns
of failure. The chances of success may be
difficult to predict, but the returns from
success will be high. IRRI can only provide
limited funding from its core budget for
these exploratory projects, and is there-
fore secking support for individual
projects from donors. With additional
support, IRRI will be able to develop
collaborative linkages with other advanced
laboratories already working in related
areas, and thus exploit the potential for
achieving important advances in rice

research.



Research consortia

These are groups of research institutions,
including IRRI, from rice-growing coun-
tries who agree to accept different
responsibilities to contribute to achieving
a common aim. They can harness the
growing capacity of national research
systems and institutes to conduct research
of strategic importance. Two research
consortia were established in 1991 with
special funding support, one for the
rainfed lowlands and one for the uplands.
After more than two years of experience
with these consortia, it is clear that such
consortia can successfully address the
broad issues vital to improving the

productivity and sustainability of the vastly

variable rice ecosystems. They can also be

a mechanism for addressing agroecological
concerns.

IRRI is seeking extra core funding to
support the two existing consortia, and
for two more—the intensive irrigated,

and the flood-prone ecosystems.

Research consortia can
successfully address the
broad issues vital to
improving the productivity
and sustainability of the
vastly variable rice
ecosystems. IRRI is
seeking extra core funding
to support the two
existing consortia and for
two more — the intensive
irrigated, and the flood-
prone ecosystems.




Research Program
Highlights

IRRIGATED RICE
ECOSYSTEM

Expenditure 1993 — $3,572,000
Approved budget 1994 — $3,780,000
Budget planned 1995 — $4,700,000
Internationally recruited staff — 11
Nationally recruited staff — 88

Program goal

o improve the welfare of farm
households and urban rice
consumers through increased,
environmentally sound,
sustainable production from

irrigated rice systems.



Rationale

Fifty five percent of the world’s ricefields,
or 80 million hectares, are irrigated, and
they produce more than 75 percent of the
wood’s rice. Seventy four million of these
irrigated hectares are located in East Asia.
Irrigated ricefields supply 90 petrcent of
the rice needed by urban and rural
landless consumers, and the stability of
urban rice supplies and prices in recent
years has stemmed largely from growth in
rice production from irrigated farms.
Production from such farms will need to
rise considerably further if this situation is
to continue until the year 2025.

Almost all of IRRI’s irrigated rice
research projects involve strong collabora-
tion with leading Asian universities and
research institutions that study irrigated
rice, and this collaboration has the twin
benefits of broadening the research that
can be done, and of strengthening the
capacities of the collaborating institutions.
Close collaboration also occurs with

leading laboratories throughout the world.
Highlights

Increasing the yield potential
he target for intensively cropped
irrigation systems is to raise possible
yields by up to 50 percent. This is
being pursued by redesigning the rice

plant to improve its potential yield, by

developing hybrid rices for the tropics,

and by improving crop management.

B Sixteen IRRI breeding lines from the
irrigated ,ice breeding program were
named as varieties in nine countries in
1993, which brings the number of IRRI
breeding lines named as varieties by the
countries of the world up to 252.

B Eleven IRRI-derived breeding lines
were released as new varieties in
Cambodia, India, Indonesia, Madagas-
car, and Vietnam. Three rice hybrids
(two semiarid and one tropical) were
released by Andhra Pradesh and Tamil

Nadu states in India, and they have

). Figarola

Irrigated rice research objectives

To increase the potential of irrigated rice in tropical and subtropical
environments by 50 percent

To determine the causes of long-term productivity decline in inten-
sively cropped systems

To increase the profitability and sustainability of intensive, irrigated
rice production through developing crop and resource management
techniques for increasing input-use efficiency

To develop environmentally sustainable and economically viable pest
management technology that uses minimal amounts of pesticides
To characterize the water supply and water-induced degradation of
irrigated lowlands, and assess the impact of upper watershed activi-
ties on lowland productivity

To quantify the impact of global climate change on irrigated rice
productivity and the impact of irrigated rice production on global
climate change

Research contin-

yielded about 1 ton per hectare more

than local checks, ues on developing

Research continues on developing rice new rice plant

plants that will have a much higher types that will

yield potential than today’s best
o ) o have a much
varieties. Comparisons of tillering . i X
. higher yield potential
patterns of new plant types (improved
. . . than today’s best
tropical japonicas) during the 1993 wet o
season showed they produced fewer varieties.

tillers than the high-yielding IR72, but
the number of grains per panicle was

B The tropical japonica rices of Asia,
commonly known as bulus, that are still
grown in some low temperature-
affected parts of Asia, although fairly
good yielders, have the drawbacks of
being tail and take more than 7 months

much higher. It was still too early to
estimate the yield potential of the new

plant types.



to mature. Nevertheless, they possess
traits that match the cultural and
management practices of farmers who
grow them. Five years of research into
breeding improved bulus appears to
have paid off. Shorter statured bulus
that mature in 122-135 days have been
produced. These significantly outyield
local checks, and possess acceptable
levels of cold tolerance and blast
resistance.

Maintaining high yields

he intensively-managed irrigated

rice systems of Asia are only about

30 years old. Yet there are signs
that in the long term, their productivity
may decline. The decline has appeared in

IRRT’s long-term continuous cropping

experiment, commenced in 1963, in

several experiments in India and the

Philippines, and in the fields of innovative

farmers who adopted intensive cropping

very early. More inputs of nitrogen and
other resources are now needed to reap
the same crops. A new IRRI ‘mega project’
is investigating the processes at work, and
how they can be mitigated by improved
management.

B A field experiment evaluating the
interactive effects of the nitrogen
supply, root nematodes, and sheath
blight on the yield potential of IR72
indicated that sheath blight limits the
yields that can be achieved by adding
nitrogen fertilizer, Only 7.7 tons per
hectare were achieved with an applica-
tion of 200 kg of nitrogen per hectare
without control, compared with 9.1
tons per hectare with control. Nema-
tode infection appeared not to have
any effect. These initial results indicate
that the nitrogen supply and sheath
blight pressure are dominant influences
on yield potential at IRRI on soils
requiring fertilizer nitrogen to achieve
maximum yield potential.

B Long-term experiments at IRRI and the
Philippine Rice Research Institute
(PhilRice) indicate that while soil organic

matter levels have not de-

creased in the long term as rice yields
have declined, the soil nitrogen supply
has decreased. Thus, in contrast with
many other agricultural systems, in
intensively cropped irrigated ricefields

the soil organic matter content does

not indicate the soil nitrogen supply. In
these fields, the chemical structure of soil
organic matter may change in such

a way that the nitrogen in the soil

organic matter becomes less available.

Effects of climate change
or the first time in history, the
world’s climate appears to be
changing as a direct result of
human activity. Increasing levels of carbon
dioxide (CO2) and methane (CHO in the

Reduction of the
ozone layer,
probably caused by
chlorofluorocarbons
people have
released, is
increasing the
amount of biologi-
cally harmful
ultraviolet radiation
reaching the earth.

atmosphere are causing global warming
reduction of the ozone layer, probably
caused by for example chloroflourocarbons
people have released, is increasing the
amount of biologically harmful ultraviolet
radation reaching the earth. Crops them-
selves emit both methane and nitrous oxide

(N,0), which is another greenhouse gas

. A Javellana



from which other oxides of nitrogen that

reduce the ozone layer may also be

derived. These changes affect plant
growth, and therefore could have both
positive and negative effects on crop
production. IRRT is investigating the
implications of climatic change for rice
growing. Research highlights include:

B Studies modeling the effects on rice
production of a doubled level of CO2 in
the atmosphere and consequent effects
on temperatures indicate reduced
production from China, Thailand, and
Bangladesh. However, countries such
as Indonesia, Malaysia, Taiwan, as well
as parts of India and China, should
benefit. These results should not be
viewed with much alarm since, given
the time scale involved for the changes
to occur, new varieties more closely
adapted to the gradually changing
conditions should have been bred, thus
mitigating the effects of climatic
change.

B Modeling studies also indicate that
global warming affects egg predators of
the brown planthopper, the major rice
pest. Among two mirid bug egg
predators, Tytthus chinensis is more
common than Cyrtorhinus lividipennis
in northeast Thailand where tempera-
tures am high. At temperatures 5 °C
higher than normal, T. chinensis
appeared at least 10 times more
tolerant of heat than C. /Zvidipennis.
Thus, egg predator populations should
be able to adjust to warmer tempera-
tures.

B Field research made possible by IRRI-
US Environmental Protection Agency
collaboration has confirmed that

rice fields are a major global soutce of

Surveys showed
farmers in the
Philippines and
Vietnam applied
the most
pesti-cides during
the early crop
stages, and most
applica-tions in
both areas were
insecticides.

CH4 and that they emit significant
amounts of N,O. Emission of N,O is

high during the rainfed fallow season

but not during the flooded ,rice season.

Conversely methane is emitted duting
the flooded periods. Midseason
drainage mitigated CH, emissions
without significantly increasing N,O
emissions. Different plant types also
affect the amount of methane emitted.
For example, field measurements
indicated the traditional Dular variety
emitted about 30 percent more CH,

than the new plant variety IR65597.

Managing pests

ost organisms occurring in rice

crops are not harmful, and are

frequently beneficial. Some 500
species of arthropods Onsects and
spiders), for example, may appear in a
ricefield during any one season, but only a
few are a potential threat. Further,
improved rice cultivars can tolerate or are
resistant to some pests. Pest management
seeks to use tolerance and resistance to
prevent crop losses, and to minimize the

undesirable effects of pesticides on the

Indonesia, R. Kendrick

beneficial organisms, and also on farmers.

B The 1992 market value for pesticides
used in ,ice was estimated at over US$3
billion. Surveys of farmers in Leyte,
Philippines, and the Mekong Delta,
Vietnam indicated that farmers applied
the most pesticides during the early
crop stages, and that most applications
in both areas were insecticides.
Substantial proportions of the sprays
used were in the World Health Organi-
zation’s extremely hazardous (Ia) and
highly hazardous (Ib) categories. The
main target pests were leaf-feeding
insects. However, /aboratory and field
studies have shown that rice crops can
recover from eatly damage by leaf-
feeding insects without suffering yield
loss. Less than 20 percent of the sprays
applied by farmers in Leyte could be
considered appropriate, which
indicates that the farmers’ perceptions
of pest management are highly
influenced by the sight of insects eating
their young crops, and the desire not
to risk any damage.

B Analysis of a random sample of 152
rice-farming households in the Philip-




The sheath blight quandary

Sheath blight is caused by a fungus, Rhizoctonia solani. It is a disease that causes yield losses in inten-
sively managed irrigated rice crops where nitrogen fertilizer is applied to achieve high yields. It has caused
losses in intensively cropped areas of Vietnam, Southeast Asia, China, and Japan. The higher the nitrogen
fertilizer application, the more susceptible the crop becomes to infection and the greater the yield loss from
the pathogen. With applications above about 180 kg of
nitrogen per hectare, losses are around 1.5 tons per hectare
without disease control. However, with application rates of
100 kg per hectare or less, sheath blight has little effect on
yield and infection levels are relatively low.

Research has shown that sheath blight is not a nhew
disease. Indeed, the Rhizoctonia has always been there. It
lives not only on rice, but also on many other plants. It has
only become an important rice disease when the crop be-
came intensively cultivated.

There are several reasons for this. Modern high-yielding
rice cultivars are much shorter in stature than traditional
ones. They also tiller prolifically, and are planted much closer
together. So the density of the stems and leaves in the crop
is much greater and conditions inside the crop have become
more humid, airless, and hot—ideal conditions for fungal
growth. The more nitrogen that is added, the more luxuriant
growth and the better the conditions for the Rhizoctonia.

This situation presents a quandary to researchers who
are trying to raise yields ever higher. The greater the poten-
tial yields, the greater the potential for fungi such as
Rhizoctonia to cause disease and loss.

Trying to eradicate the disease from the ricefields offers
little hope. The Rhizoctonia is there all the time on weeds and on the rice straw from previous crops. Conse-
quently, the problem has become worse as more crops have been grown each year from the same piece of
land.

A number of lines of attack are being tried—such as knowledge-based nitrogen fertilizer management
strategies that match the seasonal pattern of crop demand for nitrogen with the available supply from the
soil and applied fertilizer. The goal is to provide nitrogen without excess or deficiency, to avoid disease-
favoring luxuriant growth resulting from an oversupply, or yield loss because of a lack of, sufficient nitrogen.
This objective is also important for minimizing fertilizer nitrogen losses and potential environmental con-
cerns.

Researchers also have been looking for sources of genetic resistance. They have screened large num-
bers of samples and have found lines that suffer less damage from Rhizoctonia, but none of these has yet
provided a reliable source. However, using biotechnology to move genes that control production of the
enzyme chitinase into the high-yielding rice plants may help. This enzyme helps protect rice plants from
Rhizoctonia and other fungi. Some varieties produce it naturally, but not in amounts large enough to protect
them, or they produce it too late. Adding in genes to produce more enzyme earlier may protect the plants.

If new rice varieties that can potentially yield 15 tons per hectare are to reach their potential, it will be
essential that ways be found to control Rhizoctonia—and other organisms. Depending on the environment,
other diseases such as rice blast or bacterial blight, or even insect pests like yellow stem borer, can also
limit yields as nitrogen applications rise and cropping intensifies. The greater the intensity, the greater the
problems, and hence the greater the need to apply nitrogen as efficiently as possible throughout the season
to gain the optimum effect and avoid undesirable side effects, like obtaining too luxuriant growth.




pines taken between 1989 and 1991 to
assess the medical and economic

impact of pesticides on their health has

to cover the mouth and nose while
spraying does not provide protec-

tion. Indeed it actually causes more

appears that spraying during the first 40
days is not only unnecessary, it seems

counterproductive. By participating in

produced valuable results that include problems because the cloth absorbs the testing of simple concepts, farmers

the following:

— The incidence of eye abnormalities
increases significantly with age and
with exposure to insecticides, but
less so with herbicides; an increase
in the application of insecticides
from the mean level of one applica-
tion to two per season will increase
the probability of eye problems by
22 percent, and farmers applying
three recommended doses of
insecticides per season have a 53
percent (1 in 2) probability of
having chronic eye problems.

— Skin problems are positively related
to the use of insecticides and
herbicides, although only herbicide
use is significant. With one herbi-
cide application, the probability of
skin problems rises to 30 percent
(1 in 3), and with two to 50 percent
(11in 2).

— Respiratory abnormalities are
related to age, smoking, and
exposure to insecticides. Herbicide
use apparently also increased the
chances of respiratory abnormality,
but not significantly. Farmers
applying one recommended, dose of
insecticide and herbicide per crop
had a 50 percent higher probability
of respiratory, abnormalities if they
smoked.

— Regular alcohol, consumption and
use of pesticides, especially herbi-
cides, were significantly associated
with polyneuropathy, a degenerative
disease of the nerves usually caused
by toxins. While the sample mean
had a 2 percent (1 in 50) chance of
contracting the disease, this
probability rose by 550 petrcent for
farmers who regularly consumed
alcohol.

— Contrary to the commonly held

view among farmers, using a cloth

B In experiments in pest management

chemicals and the farmers then can acquire knowledge and change

inhale through this concentrated their pest management practices.
film of chemicals.

Water and tillage

involving farmer participation, groups et seeding—the practice of
of farmers in the Philippines and sowing pregerminated rice
Vietnam were persuaded to experiment seed onto wet soil—is attrac-
with abstaining from using eatly season tive to farmers because it is less labor-
insecticide sprays. Most farmers (90 intensive than transplanting rice seedlings.
percent) stopped eatly spraying and However there are problems with water
did not experience any yield loss due to management, weed control, and stand

insect damage after one season. It establishment.

Direct seeding — wet and dry

Farmers planting their crops in irrigated, flood-prone, and rainfed
lowland areas have two choices. They can plant their seeds in nurser-
ies, and then transplant the seedlings, or they can plant the seeds
directly into their ricefields. Direct seeding comes in two forms: wet
and dry direct seeding. The choice of which to use depends on the
circumstances.

In wet direct-seeded rice, pregerminated seed is broadcast onto
wet soil, that may or may not have been puddled. The technique is
used for irrigated rice, especially in Malaysia and the Mekong Delta of
Vietnam, and in very favorable rainfed lowland rice areas. Compared
with transplanting, wet direct seeding reduces substantially the
amount of labor needed for growing a rice crop, Wet direct-seeded rice
also consumes less water, mainly because less is used in preparing
the land, which is done in a much shorter time. Wet seeding allows
rice to survive drying out of the soil in rainfed crops better.

The maijor disadvantage of using wet direct seeding is that weeds
become a problem, and many farmers who are short of labor therefore
must use herbicides. Also, the farmer’s land must be very level, and
he or she must manage the irrigation water efficiently to avoid
waterlogging as the crop becomes established.

With dry direct-seeding, the rice is seeded into moist ground by
various methods. In rainfed areas, early planting of dry-seeded quick-
maturing varieties allows time for farmers to plant a second crop that
uses late season rainfall. Dry direct seeding is used in flood-prone,
rainfed lowland, and irrigated rice areas, and is, of course, the only
means of planting upland rice. It has the general advantages of using
less water, since soil preparation occurs in dry ground, and of a much
lower need for labor than either direct wet seeding or transplanting.
Again, the major disadvantage is that farmers must invest more on
controlling weeds — using either labor, herbicides, or a combination
of both.

IRRI is concentrating its studies of direct seeding on use of wet
direct seeding in the irrigated rice ecosystem, and on use of dry direct
seeding in the rainfed lowland and irrigated systems.




B Studies of wet seeding show that it is
both more efficient than transplanting
and can give similar yields. As competi-
tion for water increases, the technique
is becoming more popular, not only
because it saves the back-breaking toil
of transplanting, but also because it is
more water-efficient. Farmers use 20
percent less water because wet seeding
takes only between 7 and 10 days of
water-intensive land preparation,
compared with between 25 and 30 days
for transplanted rice—factors that mean
higher profits for farmers.

B Farmers who grow wet-seeded rice
consistently use higher than recom-
mended seeding rates to suppress
weeds and apply herbicides at rates
lower than recommended because,
they say, higher rates do not result in

better weed control. Trials over two

IRRI, A. Javellana

[ Stripper rotor

) Air vent i i
seasons have confirmed that seeding at i ‘ CT}D Uhig 7 Emngzgrﬁlslﬁfh'"g
rates higher than the recommended. Stripper teeth | Rethreshing ‘ Perforatad
doses indeed helps suppress weeds \ rotor II‘-. _ screen / / ok Sre
and results in higher yields in some \'\\ Baffle "'.I‘ | / i & g
cases. Herbicide rates can be reduced \ \ A y |
to half the recommended levels ) el |
without lowering their effectiveness. | v

1 ,,«’i- Grain chute
Drive to rotor !
and auger

Equipment for small farmers

ngineering studies to help in

production and storage of rice

have concentrated on small-scale
machinery that is inexpensive to make, is
portable, and. can be operated by one
farmer. The aim is to help farmers and
their households.

B The design of a portable stripper-
gatherer harvester has now been
expanded to include variants that
include a thresher, and another that
also includes a bolt-on cleaner to form
a stripper-combine harvester, A
stripper-gatherer has now been built by
a collaborating manufacturer in Sri
Lank. The stripper-thresher combina-
tion has also been built at the Chinese
Academy for Agricultural Mechanization
Sciences. The Thai Department of
Agriculture and the Philippine Rice

Y,

Height control skid

IRRI-Silsoe prototype design—ODA funding support

Reseatch Institute (PhilRice) have also
commenced stripper-harvester
production projects, and work has
commenced in Vietham on manufactur-
ing a stripper-gatherer system.

Grain slinger

Concave -

Drive to ground wheel

The design of a
portable stripper-
gatherer harvester
has now been
expanded to include
variants that include
a thresher, and
another that also
includes a bolt-on
cleaner to form a
stripper combine
harvester,



RAINFED

LOWLAND RICE
ECOSYSTEM

Expenditure 1993 — $1,832,000
Approved budget 1994 — $2,150,000
Budget planned 1995 — $2,730,000
Internationally recruited staff—7
Nationally recruited staff — 48

Program goal
o improve the economic well-
being of resource-poor
farmers of the rainfed low-
lands through sustainable
increased productivity- in ,rice

and rice-based production systems.

Rationale

About 18 percent of the world’s rice
production comes from the 40 million
hectares of rainfed lowlands planted to
rice—27 percent of the wood’s rice area.
This rainfed lowland rice is mostly grown
in South and Southeast Asia. These areas
are among the world’s most densely
populated rural regions and home to some
of the world’s poorest rural and urban
people. The potential impact of rainfed
lowland rice research is thus enormous.
Drought flooding, pests, and adverse soil
types limit the majority of rainfed lowland
rice farmers from adopting high-yielding
cultivars and using fertilizers and other
inputs. Significant productivity gains will
translate immediately into greatly in-

creased rice production.

Achieving significant productivity gains
requires an understanding of the processes
that determine how the rice plants adapt to
stresses such as disease and drought, and
of how these, the plants, and farmers’
practices interact. Because of the breadth
of these research questions and of the great
variety and wide geographic dispersal of
rainfed low-land rice environments, five
countries—Bangladesh, India, Indonesia,
Philippines, Thailand — and IRRI have
formed the Rainfed Lowland Rice Consot-
tium to conduct targeted strategic research
on the major constraints to rice production.
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Achieving signifi-
cant Productivity
gains requires an
understanding of
the processes that
determine how the
rice plants adapt
to stresses such
as disease and
drought, and of
how these, the
plants, and
farmers’ practices
Interact,



Rainfed lowland rice research objectives

Highlights

To understand and record the variety of circumstances facing rice
farmers in the rainfed lowland system, assess the risks and benefits
of agriculture in the different circumstances, and develop a clear
picture of which new technologies can be developed for these
different circumstances.

To develop appropriate methodologies for analyzing and manipulat-
ing plant traits, water availability, soil-plant nutrient processes, and
cropping systems technologies.

To understand and exploit the genetic and physiological mechanisms
for adaptation to prevalent characteristics of different rainfed low-
land environments

To develop new rice plant types adapted to different rainfed lowland
rice systems and low- to moderate-input production

To develop sustainable intensified production systems for increased
productivity and greater yield stability by integrating improved
germplasm potential with agroecosystem potential

and earlier maturing of crops that

allowed growing of a follow-up crop.

Towards better crop management B Tests of the competitive ability of dry-

transplanting of seedlings. However, it
brings its own problems, particulatly
weeds. These two closely related issues
will become increasingly important as
rainfed lowland cropping systems become

more intensive, and as labor shifts to more

ry direct seeding of rice into dry seeded rice cultivars against weeds

ground saves labor and water showed that the number of weeds in a
compared with traditional crop (as indicated by their total weight)
did not necessarily indicate the rice
yield, The cultivar growing with the
greatest weight of weeds yielded more
than 5 tons per hectare — better than
many cultivars growing with signifi-

cantly lower weed weights.

attractive enterprises and becomes scarce. B Experiments conducted at IRRI during

B Studies of farms in Luzon, Philippines,

1.993 also showed how the levels of soil

water shortage. A combination of plant

traits rather than a change of any single

trait is needed, and such traits as interme-
diate height, photoperiod sensitivity, and
drought and submergence tolerance

would greatly increase the reliability of
yields from improved plants. A large
proportion of the activities have moved to
two areas that represent major
subecosystems—ecastern India for work on
submergence-tolerant population develop-
ment, with the Central Rice Research

Institute at Cuttack serving as the main

center, and. northern Thailand for studies

on drought and tolerance of nutrient-poor
soils, with the Ubon Ratchathani Rice

Research Center serving as lead center.

B At the Rainfed Lowland Rice Consor-
tium key site at Cuttack, India, evalua-
tion of some 880 breeding lines for
adaptation to moderately deep (30-50
cm) flooding has resulted in selection
of about 15 percent as suitable for
further testing.

B The process of alcoholic fermentation
enables organisms to produce energy
without oxygen (anoxia). This can be
particularly important for rice seedlings
that grow in waterlogged soils that
often lack oxygen. Studies of the
importance of the ability of rice roots
to use alcoholic fermentation to
produce energy showed that the

growth rates of the coleoptiles in

show that farmers could save as much
as US$44 per hectare per season on
labor by adopting dry direct seeding;
on average dry seeding proved more
profitable than transplanting seedlings,
even though land preparation costs
were slightly higher because the
majority of farmers used hired tractors
for dry plowing. Crops grown with dry
land preparation also needed between
20 and 40 percent less water. Direct
seeding had the advantages of lower
labor requirements, eatlier crop
establishment that allowed more

effective use of the premonsoon rains,

moisture and soil drying affect the
emergence of rice and three weed
species. Drying the soil within 5 days of
seeding did not affect the emergence of
rice seeds. Howevet, it reduced weed
emergence by between 28 and 54
percent and caused some germinating
weed seeds to die. This explains why
weed numbets ate low in dry-seeded
ricefields where the topsoil layer dries

after seeding,

Breeding better rice cultivars

hese studies focus on breeding
improved rice cultivars adapted to

the two major stresses of lowland

rainfed rice growing — excess water and

young seedlings are related to the rates
of ethanol synthesis. Aldehyde, a toxic
intermediate of alcoholic fermentation,
can rise to high concentrations in some
intolerant varieties when oxygen is in
short supply in flooded soils, Measur-
ing high rates of alcoholic fermentation
and low aldehyde concentrations in

rice exposed to oxygen-deficient
conditions could be useful indicators in
breeding programs aimed at increasing
submergence tolerance, Biotechnology
is now being used to manipulate the
genes controlling these processes with
the aim of increasing the tolerance of

rice for oxygen deficiency.



Drought, flooding
pests, and
adverse soil types
limit the majority

of rainfed lowland
rice farmers from
adopting high-
yielding cultivars
and using fertiliz-
ers and other
inputs. Significant
productivity gains
will translate
immediately into
greatly increased
rice production.

India, R. Cabrera

Cambodia, H. Nesbitt




UPLAND RICE
ECOSYSTEM

Expenditure 1993—$888,000
Approved budget 1994—%$1,130,000
Budget planned 1995—$1,540,000
Internationally recruited staff—4
Nationally recruited staff—14

Program goal
o rehabilitate and. sustain
upland farming systems and
secure rice production for

local communities.

Rationale

The 21 million tons of rice produced each
year from the 19 million hectares under
rice in the uplands of Asia, Africa, Latin
America, and the Caribbean support
millions of people, mostly at subsistence
level, Upland rice farmers are among the
world’s poorest. Slash-and-burn agricul-
ture opens the way for setious soil erosion
and soil degradation. The farmed upland
areas are diverse, usually have poor or
degraded soils, and have topographies that
range from slopes to well-drained fiat
ands. Rice yields average 1 ton per hectare

or less.

India, Indonesia, Philippines, Thailand,
and IRRI have formed the Upland Rice

Research Consortium, which has targeted

five key sites. Each represents a
subecosystem and a major production
constraint. Research is under way on the
impact of drought, problem soils, weeds,
land degradation, the effects of blast
disease on productivity, environmental
security, and the needs of upland farm
families. Improving rice productivity is

seen as the starting point for alleviating the

Upland rice
farmers are among
the world’s
poorest. Slash-and-
burn agriculture
opens the way for
serious soil

erosion and soil
degradation.

Philippines, M. Caims



interrelated problems that contribute to
degradation of the uplands and damage to
the watersheds for the lowlands,

Highlights
Improving upland rices
t'1l relatively recently, much less
effort has been expended on
breeding improved rice plants for
upland areas than on the potentially more
productive irrigated and rainfed lowland
regions. The research is therefore at a
much eatlier stage. In one line of study,
traits for yield stabilization and increased
yield are being combined, and the
improved cultivars are being tested for
their adaptation for different upland
environments. Some advances include:
B Studies at many sites indicate improved
rice varieties are now available to
upland rice farmers that produce stable
yields, that have good resistance to
pests, diseases, physical and chemical
constraints, and that yield between 50
and 100 percent more rice than local
checks. Tiwo accessions ate now widely
grown by farmers in Vietnam and
Sumatra, Indonesia; one has been
released nationwide in Vietnam. Several
other varieties are being used by
national breeding programs in hybridi-
zation studies.
B In Sumatra, the upland improved
cultivar IR47686 has shown promise.

Contour hedgerow systems
assessed
emoval of primary forest cover

and continuous cropping of

sloping lands are the principal
causes of massive soil erosion that leads to
declines in soil fertility- and crop yields.
Contour hedgerows offer one possible
technology to address this problem.

B Surveys and studies in Luzon and
Mindanao, Philippines; of farmers who
had adopted hedgerows and alley
cropping revealed that while these
were clearly reducing erosion and

Upland rice research objectives

To develop improved techniques and technology for increasing and

stabilizing upland rice yields

To develop a range of upland rice production practices that will help
rehabilitate degraded uplands and transform them into sustainable

agroecosystems

To explore the feasibility of developing a perennial upland rice plant
To search for germplasm that is allelopathic to weeds

increasing long-term stability- of sloping

lands, they were not well regarded
since they did not provide short-term
economic returns. Therefore ways need
to be found to ensure that these
systems generate income for the
poorest farmers, and thus provide an
economic incentive to adopt them.

B Studies have begun on developing a
perennial rice plant. Such plants could
be grown along contours to provide
ground cover that acts as a soil bartier,
while at the same time yielding a
desired and economic product--
namely rice.

Better pest management
esearch has concentrated on
managing weeds, rice blast, and

in upland rice production —and on
developing rice cultivars that can
outcompete weeds.

B Studies in Leyte, Philippines, of how
weed communities change with time
on overused and followed land showed
that, for the most patt, farmers growing
rice and maize accurately assess their
weed problems, and fallow their fields
when yields decline. They also accu-
rately assess which weeds are indicating
that their fields have recovered after
fallowing,

B Tests in the uplands of Leyte, Philip-
pines, of how well 18 rice cultivars
competed against weeds showed that
weeds caused yield reductions that
varied between 77 and 27 percent,
depending on the cultivar. The most

competitive cultivars formed many
tillers, had a large leaf area (which
shaded out the weeds), and grew
rapidly. IR55419-04, which was ident-
fied as a competitive cultivar in 1992,
continued to perform well.
Applying an indigenous fungal patho-
gen of the noxious weed grass Elusine
indica has significantly reduced this
weed, and the pathogen could become
a useful control agent for this weed.
In the Lao PDR, and in Sumatta,
Indonesia, root-knot and root-lesion
nematodes frequently occur together,
and their impact increases with crop
intensification. Comparisons in
greenhouse experiments using clean
and nematode-infested soils commonly
found in the uplands showed that
plants infested with root-knot nema-
tode could give only limited responses
to increased nitrogen fertilizer applica-
tions. Thus, with root-knot nematode,
the greater the amount of nitrogen
fertilizer added the greater the gap
between the potential yield and yields
actually achieved. Rice plants infested
with root-lesion nematode were able to
give a substantially greater response to
added nitrogen fertilizer. Breeding and
management studies atre therefore
concentrating on minimizing root-knot
nematode infestation.
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FLOOD-PRONE
RICE ECOSY STEM

Expenditure 1993—$700,000
Approved budget 1994—%$710,000
Budget planned 1995—$940,000
Internationally recruited staff—3
Nationally recruited staff—10

Program goal
oimprovetheprodudiivity of
riceinflood-proneeviron
mentsand integyrdericeinto
sustainable production
sydemsthat providefor the

wdl-bang of famasand ther families

Rationale

This program deals with adaptation of rice
to excess water and related problems.
Morethan 10 million hectares of riceland
in South and Southeast Asia suffer from
uncontrollable flooding in the low-lying
aress of riverine flood plains and deltas,
Riceyiddsarelow, and average only about
1.5 tons per hectare because of problem
s0ils and unpredictable combinations of
flood and drought, and yet these areas
support more than 100 million people.
Tidd wetlands ocour wharewiter levdsin
coadtdl riceflelds fluctuate under the
influence of marine tides. No evauation

Above: More than
10 million hec-
tares of riceland in
South and South-
east Asia suffer
from uncontrolla-
ble flooding in the
low-lying areas of
riverine flood
plains and deltas.

30

has yet been made of the areas of flood-
prone ricelands in other important rice-
growing regionsin Ching, Africaand Latin
America, However, research and experi-
ence gained in South and Southeast Asaiis
goplicableto flood-pronericdand in these
other regions.

Highlights

Better rice for flood-prone areas
raditionally grown rice cultivarsin
floocHpronearessarewd | adgpted
to edtremefluduaionsinthewater
regime and to acid and acid sulfate soils.
The program ams to double the yield

potentia by developing more productive

breeding lines that tolerate temporary

submergence, or have the ability to
dongate their semsduring deep floods,
that tolerate drought and soil stresses,
that have resgance to common pestsand
diseases, and that produce acceptable
grain.

m Hitelinesfromthe program provided
to Cambodia, Myanmar, and Vietnam
have performed well; sensitivity to
daylength at higher latitudes currently
causes problems when trying to
trandfer new plant typesfrom IRRI’s
main floodHpronericeresearch basein
Thailand to Indiaand Bangladesh.

IRRI File Photo



Surveying farmers’ needs

survey of 889 farmers from 184

villages in 20 provinces covering

deepwater rice areas of
central, northern, and northeastern
Thailand identified general conditions of
deepwater rice cultivation, the technolo-
gies used, and farmers’ feelings on the
future for growing deepwater rice. Results
included:

m  Just under 70 percent of farmers
owned the lands they were farming, the
area cultivated by each family averaged
between 4 and 7 hectares, 72 percent
of farmers were using chemical
fertilizer, and the mean grain yield over
all farms was about 22 tons per
hectare.

B Characteristics farmers required in
varieties they used included being
ready for harvest mid December to
carly January; high numbers of tillers, a
height of 1.5-2 meters, drought and
submergence tolerance, the ability to
elongate rapidly as the flood waters
tise, good “kneeing” ability (the ability to
bend upwards from the nodes to
keep foliage vertical as flood waters
recede), long panicles, and long
slender grain with aroma and good
cooking quality.

B Fighty nine percent of farmers wish to
continue to grow deepwater tice since it
is the only crop that can survive in
the wet season, and there are few
alternative good jobs.

Intensifying cropping systems

n Bangladesh, farmers have switched

from using traditional deepwater

“aman” type tices that have to survive
wet season floods to growing high-yielding
modern irtigated “boro” rice varieties in
the dry season, using water provided
through low-lift pumps from shallow tube
wells. The land is left fallow during the
monsoon. Howevet, the potential-
further changes will soon be exhausted.
Yet Bangladesh will need to produce a
further 1] million tons each year by 2010,

Flood-prone rice objectives

To characterize the changing production environments for possible
shifts in research on land use and environmental protection

To develop improved germplasm that has higher and more stable
yield potential than farmers’ current varieties

To develop improved crop and resource management practices

so the land left fallow during the wet
season will need to be brought back into
cultivation. Studies have assessed features
needed in more productive deepwater rice
systems. These studies in collaboration
with the Bangladesh Rice Research
Institute have shown that:

B combinations of modem-variety boro
and deepwater rice for the dry and wet
seasons can be grown very. successfully
on 1.36 million hectares, and possibly a
further 2.2 million hectares if con-
straints on the turnaround time
between crops can be eliminated

m  region-specific crop and farming

systems research is needed to identify
appropriate planting times for modem-
variety boro and deepwater rices so
that both can be grown successfully in
consecutive seasons on the same land

B cold-tolerant vatieties and tall, submet-
gence-tolerant deepwater rice varieties
need to be developed.

Integrated pest management

ats and nematodes cause major

yield losses in deepwater

ricefields. Studies of the feeding
preferences of bandicoot rats in deepwater
rice fields in Bangladesh have indicated
that they prefer snail flesh baits over paddy
grains, coconut flesh, or dry fish, and that
snail flesh may be effectively used as bait in
trapping bandicoot rats from deepwater
ricefields. Ufra nematodes have been
shown to cause setious damage, especially in
southwestern districts of Bangladesh,
where infestation rates ranged from 10 to
100 percent, and yield losses from 20 to
100 percent.

Coastal wetlands
1dal rices are grown on some 4
million hectares of land in coastal
areas and along inland estuaries
located mainly in Bangladesh, India,
Indonesia, Vietnam, and West Aftica.
Salinity and acid sulfate soils are the main
problems.

B Requests for improved germplasm with
acid tolerance increased during the
year, especially from West African
countries; 50 lines were provided to
West African countties through the
West Africa Rice Development Associa-
tion (WARDA), and to Cambodia,
Indonesia, Sti Lanka, Thailand., and
Vietnam.

B Studies of redlamation of large tracts of
acid sulfate soils in the Mekong Delta
of Vietnam have indicated the extent
to which toxic substances leached from
the soil can severely pollute surface
waters and acidify the canal network.
Pollution from newly cleared land
varies, depending on the crop -
pollution from crops of yam and
pineapples grown on raised beds being
about five times more setious than that
from rice cultivation. Reclamation
projects must be planned carefully to
prevent these types of pollution.

B Tor the first time, the Philippine Seed
Board has identified two salt-tolerant
cultivars, both IRRI-detived, for
prerelease. One of these, the highly
promising IR51500-AC11-1, s the first
anther culture-derived line identified
for release from a cross involving
indica rice lines, and probably the first
anther culture derivative released for
adverse environments.
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INFORMATION
ECOSYSTEMS

Expenditure 1993—$3,582,000
Approved budget 1994—$3,550,000
Budget planned 1995—%3,950,000
Internationally recruited staff—11

Nationally recruited staff—66

Program goal
0 acquire knowledge and
toolsfor use by ecosystem-
based research & IRRI and in
national systems and to
address current or anticipated
problems across ecosystems.

Rationale

Some research generates knowledge
applicableto dl or severd rice ecosystems,
and is thus best conducted within one
program. Th e program focuses on
forward-looking research empha-

size use of new scientific technidques and
newly developed tools and appliesthem in
the broadset possible way to rice produc-
tion throughout the world.
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The germplasm
held as seeds in
the IRRI genebank
continues to be
evaluated for a
broad variety of
characteristics -
from biosystematic
studies to evalua-
tion of the DNA of
accession, to
screening for

resistance to
diseases, to
genetic and
chromosomal
studies of resist-
ance and other
desirable features.

IRRI, R. Kendrick
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Highlights

Evaluating seeds in the genebank

nie germplasm held as seeds in the
IRRI genebank continues to be
evaluated for a broad variety of
characteristics—from biosystematic studies
to evaluation of the DNA of accessions, to
screening for resistance to diseases, to
genetic and chromosomal studies of
resistance and other desirable features.
Activities take place through the Genetic
Resources Center, which includes the IRRT
rice genebank (known as the International
Rice Germplasm Center) and the Interna-
tional Network for Genetic Evaluation of
Rice (INGER
B The Genetic Resources Center took
over responsibility for the international
rice genealogy data base during 1993.
Almost 2,900 records on crosses made
in Korea and nearly 18,000 hybrid
records from Latin American countries
have been added to the data base.

m A rice genome data base called RICE

GENES has been created jointly by
researchers from IRRI and Cornell
University, USA, to accommodate the
large diversity of information generated
by genetic research on rice and other
crops.

m Evaluation of wild rice accessions has
identified some resistance to the two
viruses causing tice tungro, but high
resistance to one (the rice tungro
bacilliform virus) has yet to be identi-
fied. Screening about 12,000 cultivated
tice accessions in the International Rice
Germplasm Center for resistance to
tice grassy stunt virus failed to identify-
any suitable source of resistance.
Efforts are now being directed to
screening wild species in the collection.

B Jnitial evaluations of 34 wild rice
accessions from eight species for
resistance to sheath bight suggested
that 33 were resistant, and one was
moderately resistant. Screening of land
races from Cambodia, Myanmar, and

Indonesia revealed variable

useful donors

ecosystems

base

Cross-ecosystems rice research objectives
To characterize rice germplasm for conservation and identification of

To improve the capacity of ecosystem research programs at IRRI to
use biotechnology tools in conventional and nonconventional plant
breeding to increase and sustain rice yields

To improve understanding of pest diversity; the plant-pest

coevolution process; and the biology and ecology of pests, beneficial

insects, and microorganisms in rice production environments for

application in developing management strategies for different rice

To develop systems approaches and models that integrate knowl-

edge on favorable and unfavorable environments and predict ecosys-
tem behavior for different scenarios

To generate knowledge on the interactive effects of agroecology and
socioeconomic environments on people and the natural resource

to the known nine races of bacteria

blight, but only one (from Cambodia)
was resistant to al.

Manipulating rice genes

eveloping improved rice cultivars

involves generating new genetic

variation and selecting improved

lines from among those variants. The wide
hybridization program continues to be a
major source of useful new genetic
variation since it allows movement of
chromosome segments from wild species
into cultivated tice. Transformation, the
process by which alien genes from
organisms that cannot form hybrids with
rice are extracted and introduced into rice
cells, is potentially another powerful way
of increasing genetic variation. IRRI began
use of a protoplast-based transformation
protocol in 1991 and initiated the newer

“particle gun”, or microprojectile bom-

bardment method, during 1993. Anther
culture, in which anthers are removed
from the florets, stetilized, and cultured to
form plants, is another method of generat-
ing and stabilizing genetic variation.

B Protoplast transformation has been
successfully applied to Tept Boro, a tice
vatiety from Bangladesh, and IR43
using both the protoplast-based and

the microprojectile methods. The
transformed plants expressed two
bacterial genes. Transformation of
protoplasts from japonica cultivar
Xhonghua 6 using two plasmids—one
carrying the hygromycin resistance
gene from bacteria, the other the
soybean trypsin inhibitor gene (T13) for
resistance to yellow stem borer--
yielded plants that contained both
genes within their genome. The plants
are being tested to determine if the
gene expresses itself strongly enough
to enhance resistance to yellow stem
borer.

B After transformation using the “particle

gun”, plants of the elite Korean variety
Anjungbyeo expressed both the
hygromycin resistance and the B-
glucuronidase bacterial genes after
regeneration, and. set seed. This
development increases IRRT% capacity
to produce fertile transformed, plants
from a range of rice varieties. This type
of study will enable scientists to
develop rice plants that express foreign
genes at the appropriate time and in
appropriate tissues. Production of
insecticidal proteins after wounding
will be of particular interest.
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B Seven hundred and twelve doubled
haploid lines were regenerated during
1993 using anther culture of 34 first-
generation crosses. The crosses
originated from IRRI breeding pro-
grams and collaborative work with the
Central Soil Salinity Research Institute
in India, the Rice Research Station in
Sti Lanka, and the Rice Research and
Training Center in FEgypt. Evaluation in
national trials in different saline-prone
irrigated lowland areas of a highly
promising anther culture-derived line
from the cross IR5657/IR4630 indicated
the line to be highly tolerant of salinity
and to have a higher seasonal average
grain yield than IR72.

Systems analysis and modeling
mproving possibilities for greater rice

yields and also the efficiency of

resource use require a better under-
standing of both biological and physical
aspects of rice production. Simulation and
systems analysis provide a means of
developing a rational basis for improving
crop and resource management and
germplasm selection.

B Simulation studies suggest that
achieving yields of more than 12 tons
per hectare from irrigated tropical rice
will require modified plant design. The
leaves responsible for trapping the light
energy needed for grain filling must not
be shaded by the panicle that holds the
grain, and serious lodging caused by
the greater weight of the grain in the
panicles must be prevented. Loweting
the height of the panicle provides a
solution. Manipulation of the panicle
height in glasshouse and field trials
(using growth regulators or by using
similar genetic lines with different
panicle heights) has confirmed that
plants with low panicle heights allow
leaves in the upper canopy to intercept
more light, and these plants produce a
significantly greater weight of groin in
each panicle compared with normél
plants.
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' Plants with low
panicle heights
allow leaves in the
upper canopy to
intercept more
light.

B In studies aimed at using nitrogen
levels of the leaves to predict the best
times for applying nitrogen fertilizer, a
hand-held, field-operated chlorophyll
meter accurately estimated leaf
nitrogen concentrations, and there was
a strong positive relationship between
chlorophyll meter readings and the rate
of photosynthesis at different growth
stages. It thus appears feasible to use
chlorophyll meter readings to deter-
mine throughout the grow-ing season
when any cultivar needs more nitrogen
fertilizer.

B The effects of climatic change on tice
production can now be simulated
through use of the ORYZA1 model.
(Results appear in the report on the
Itrigated Rice Ecosystem Program.)

B Enhancing INTERCOM, a model for
simulating crop-weed competition, has
made it possible to improve undet-
standing of the complex interactions
between rice and the weed grass
Echinochloa crus-galli. 1t can now

accurately predict yield losses in direct-
seeded and transplanted rice in a range
of environments.

Managing diseases and pests
tudies are concentrating on
research into the epidemiology
and control of rice diseases, and
into insect pests and their management.

B Contrary to current practices used by
farmers, studies in the Philippines on
the impact of spraying insecticides on
rice-eating insects and their predators
in ricefields have indicated that
spraying during the first few weeks
after planting considerably increases
the risk of pest outbreaks. This is
because the numbers of their predators
are much reduced. In crops sprayed 20,
38, and 49 days after transplanting,
predators were much more abundant
in unsprayed fields than in the sprayed
fields during the spraying petiod.
Sampling showed that sprays resulted in
4 million more hetbivores (tice plant
eaters) per hectare at each sampling,
and by midseason there wete 1 million
less predators per hectare. Pests
increased neatly fourfold in sprayed
fields compared with the unsprayed
controls. Farly spraying may in fact be
the root cause of secondary pest
problems such as brown planthopper
infestation.

m Complementary research in Vietnam
involving the participation of farmers
has led the Ministry of Agticulture and
Food to endorse a new integrated pest
management policy of encouraging
farmers to forego using eatly sprays,
thus saving at least 20 percent in
spraying costs.

B An egg parasitoid, Anagrus flaveolus,
has been found to be very efficient at
searching for brown planthopper eggs
in unsprayed fields. The attack rate
generally increased with egg density.
Natural brown planthopper egg
mortality is reduced if fields are
sprayed because the parasitoid is
extremely susceptible to pesticides.



B Suspensions of spores of two indig-
enous fungi isolated from the weed
grass and sedge species Echinochloa
crus--galli, Cyperus difformis,

Fimbristylis miliacea, and from the
semiaquatic weed Sphenoclea

zeylanica have consistently provided
excellent control of these weeds in
regulated environment studies.
Research on using a leaf blight patho-
gen on S. geylanica as a potential
biological control agent is the most
advanced.

B The sheath blight fungus (Rhizutonia
solant) isolated and inoculated onto
IR72 from plants commonly found in
rice-based systems, including maize,
sorghum, wheat, sugarcane, Rozthoellia
sp., Qyperus sp., cabbage and potato,
successfully caused cross infection with
all tested plants, with the exception of
potato. This information is important in
predicting the development of sheath
blight epidemics in rice-related
cropping systems.

Impacts and constraints on
farmers

nvestigation of the biologicd, physical,

and sociosconomic condraints

famersfaceindl typesof ricefaming
permits assessment of their needs and
identification of the factorsthat will alow
them to accept new technologies and
practices Sudiesdso look into the impect
of new technologies and practices on
various socioeconomic groups and
members of farm households. They dso
monitor such factors as production, trade,
consumption of rice, and economic
conditions, and government policies
overdl, which affect demand for ricein
countries and regions.

B Anayssof whet caused incressed rice
production in Myanmar showed thet
greater use of chemical fertilizers
contributed “dmogt hdlf of the growth
snce 1974. Modern cultivars contrib-
uted 37 percent; increasing the area
under irrigation, 12 percant. A dedine
in rice production and yield has

India. R. Cabrera

occutred since 1987 and is due mainly
to a rapid increase in the price of
fertilizer compared with receipts from
rice. This has reduced fertilizer use by
about two thirds.

The productivity of rice farming in
Indonesia increased an average of 2.9
percent per year from 1969 to 1989.
Studies of the impact of technological
change on this improvement showed
that adoption of modern rices contrib-
uted 28 percent of the growth, while
government programs on agricultural
intensification contrbuted 27 percent,
and improved literacy rates, 20 percent.
Third-generation IRRI varieties IR48
and IRO4 (released after 1985) contrib-
uted 10 petcent to productivity growth,
second-generation IRRI varieties, 9
percent, and locally improved varieties, 7
percent. Varietal improvement
programs have had, and continue to
have, a significant impact on increasing
the efficiency of rice cultivation.
Studies in eastern India on the division
of labor between the sexes in farm
families show that female workers,

particularly those from lower castes

Studies in eastern India
show that women are
increasingly taking over
management of family rice
farms. Increasing rice
production through applica-
tion of new knowledge and
technologies will not be
achieved if this fact is not
taken into account.

contribute considerable amounts of
labor, and they must not be ighored.
Because of the low productivity of the
land, men have to seatch for work in
the cities to supplement the family
income, with the result that female de
Jacto heads of households will increas-
ingly take over management of rice
farms. Increasing rice production
through application of new knowledge
and technologies will not be achieved if
this fact is not taken into account,
especially since the majority of female
workers ate illiterate, and will face
competing demands on their time from
household duties and agricultural
responsibilities—quite possibly to the
detriment of their children’s welfare.
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International Program
Highlights

Even after several
decades of
collecting and
conserving the
genetic diversity

of rice, the need to
preserve and share
this precious
resource contin-
ues. IRRI holds
collected
germplasm in trust
and safeguards it
in its genebank,
the International
Rice Germplasm
Center.



GERMPLASM
CONSERVATION,

DISSEMINATION,
AND EVALUATION

Expenditure 1993—$944,000
Approved budget 1994—%$1,030,000
Budget planned 1995—%$1,050,000
Internationally recruited staff—3
Nationally recruited staff—17

Program goal

0 strengthen long-term

consarvation and worldwide

dissemination, exchange, and

evauation of rice germplasm

toincreese sudainableyidds
and broaden the genetic base of farmer’s
cultivars.

Rationale

Even after the mgjor efforts of IRRI and
other indtitutes over severd decadesto
collect and consarve the genetic diversity
of rice, the need to preserve and share
thisprediousresourcecontinues IRRI hdds
collected germplasm in trust and safe-
guardsit inits genebank, the International
Rice Germplasm Center, and by dispatch
ing duplicate setsto other safe centers.
The International Network for Genetic
Evduation of Rice (INGER) providesa
mechaniam for globd collaboration among
rice breeders. It involves scientigsfrom
nationd rice research programs, IRRI, and
other international centers, who work
together to improverice.

analysis and management

Germplasm conservation, dissemination,
and evaluation objectives

To ensure comprehensive conservation of rice genetic resources
To provide national programs, IRRI and other international centers
with a mechanism to facilitate and promote the systematic ex-
change and use of rice germplasm
To improve rice germplasm information management and data

To evaluate promising cultivars, elite breeding lines, traditional
cultivars and genetic donors through a network of multilocation
trials to facilitate the genetic improvement of rice.

Highlights

Conserving the world’s rice genes

enovation and upgrading of the
genebank facilities and related
services has been going ahead
over the past 3 years, dthough themain
phase of the renovation began during 1993
with the construction of a seed-drying
room and improved seed-processing
facilities.

B Seed inventory and germplasm
characterization: completion of the
inventory reveals the genebank
contains 74,700 Oryza sativa samples,
1,330 O. glaberrima, and 2,216 wild
gedies, 2,073 O. sativa sampleswere
charadterized in thefidd, and panides
from 1,443 acoessonswere character-
ized in the laboratory.

B Gamplasamddribution: 8642 aoces:

sonsof O. sativa were distributed
toingitutionsin 29 countriesduring
1993; some 1,900 accessonsof wild
riceswerea so sent out inresponse
to 32 requests from ingtitutionsin
12 countries; 62 accessions of

O. gabarrimawererequested by eght
sentigsfrom five countries 14,930
accessons were digtributed to

IRRI scientids.

B Germplasm acquigition: 326 seed
sapeswereresaved athe by direct
collection or donation; collaboration
with the regional genebank of the

Southern Africa Devdlopment Coundl
achieved the first comprehensive
collection of wild rices (46 accessions)
from Zambia dong with Sx accessons
from Botswana A stdlite-bessd gloel
positioning system was used for the
first time to locate sampling sites
accurately.

International Network for the
Genetic Evaluation of Rice
(INGER)

NGER promatesgenetic diversty in
rice cropsthroughout theworld. It
achievesthishy promating worldwide
exchange of seeds of different rice
varieties and evaluating promising
cultivars, dlite breeding lines, traditiond
cultivars, and genetic donors through a
network of tridsa many stesin different
environments where they are grown under
different environmenta stresses, such as
disease, drought, or adversetemperatures

Each year INGER prepares nurseries

(catal ogued sets of seeds). Appropriate

selections from these are provided to

participating indtitutions for testing and

evauation under loca conditions and for
use in national breeding programs.

m TheINGER Globd Advisory Commit-
tee'sannua review of results from
nurseries showed thet for the 1992
nursaies 19dffaet nursay types—
oongsting of 638 sesmedeup of 1,527
ted entries originating from 44 nationdl
ayiculturd research sygems and four
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international centers—swere assembled,
dispatched, and evaluated in 35
countries in Asia, North Africa, sub-
Saharan Aftica, and Latin Amefica, and
also Australia. More than 500 entries
were tested in 10 nurseties selected to
represent different rice ecosystems,
and mote than 1,000 entties in nine
nurseties selected for evaluation
against different environmental stresses
were tested over a wide range of
conditions.

Seven hundred and thirty six entries
from the 1992 nurseries were used as
parents in national breeding programs
in 16 countties, and a further 505 were

Cambodia, H. Neshitt
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IRRI's genebank receives rice
seed samples from many
countries, including Cambodia
(top). It currently contains
more than 78,000 samples of
Oryza sativa, O. glaberrima
and wild rices. In 1993, a
travelling INGER workshop
reviewed the need for
improved germplasm for
problem soils, such as this
salt-affected area in Thailand
(bottom).

evaluated further in eight countries;
three INGER entties were released in
Cambodia, and one in India.

For the 1993 nurseries, 776 sets of 15
types of nurseties reached 46 countries

—about 600 of these went to 18 Asian
countties, and the remainder to four in
Wiest Asia, two in North Aftica, seven in
sub-Saharan Affica, and five in Latin
America, and also to Papua New
Guinea, the United States, and Italy.
Site-monitoring visits each year help
exchange of information and. ensure
the quality of trials. Visits in 1993-1994
have consisted of a disease-monitoring
tour to Indonesia and the Philippines
to observe and evaluate INGER and.
national trials for disease resistance,
and a traveling workshop of problem
soils, held in Indonesia and Thailand,
to review the need for improved
germplasm in problem soil areas.
Recommendations of the traveling
workshop included the observations
that the national agricultural systems
should provide a wide range of
germplasm to broaden the diversity of
INGER nurseies for problem soils, and
that, while assembling the International
Rice Soil Stress Observational Nursery,
INGER should give priority to new
genotypes developed from improved
tolerant lines and traditional cultivars.
INGER activities in Africa, supported by
the German government, were
reorganized to take the activities of
WARDA into account and to strengthen
INGER activities in eastern, central,
and southern Africa; screening and evalua-
tion of the African rainfed lowland rice
nursery set indicated that more than a
dozen lines appeared promising, and
appreciable levels of resistance to rice
yellow mottle virus and blast were also
identified; 15 rice varieties were
released, in seven countties, namely
Benin, Burundi, Kenya, Mozambique,
Malawi, Uganda, and Zambia.

In South Ametica, 27 tice vatieties wete
released during the 1991-93 period,
observational nursery trials indicated
157 lines were suitable for favorable
conditions, and 53 for unfavorable
conditions.



NETWORKS

Expenditure 1993—$693,000
Approved budget 1994—$300,000
Budget planned 1995—%$330,000
Internationally recruited staff—2
Nationally recruited staff—4

Program goal
0 strengthen collaboration
and facilitatethe exchangeof
technologies, research
methodologies, and knowl-
edge among nationd rice
reserchsydams IRRI, and ather intama:
tional centers.

Rationae

Inrecent years, IRRI has coordinated three
networks as a means of spreading tech-
nologies, research methodologies, and
knowledge: the International Network on
Soil Fertility and Sugtainable Rice Farming
(INSURF), supported by the Swiss
Development Cooperation; theAsan Rice
Farming Systems Network, supported by
the Canadian International Devel opment
Research Centre (IDRC); and the Inte-
grated Pest Management Network, which
has also been supported by the Swiss
Develapment Cooperation. INSURF ended
during December 1993.

IRRI's Medium-term Plan has recog-
nized the need for two separate but
interlinked types of networks-covering
research, and technology evauation. The

previous networks covered both. The
research activities of the three networks
are therefore being incorporated into the
Indtitute's ecosystem-based research
programs, research networks and consor-
tia, where, along with the national
research programs and other internationd
centers, they will supply prototype
technologies. Technology evauation will
be taken over and improved by anew
Crop and Resource Management Network.

Highlights

International Network on Soil
Fertility and Sustainable Rice
Farming (INSURF)

NSURF commenced in 1983, Partid-

pating countries induded Bangladesh,

China, India, Indonesia, Lao PDR,
Madagescar, Mdaysa Myanmar, Nepal,
Pekidan, Philippines Si Lanka, Thailand,
and Vietnam. Five initial subnetworks
evolved into four topic-based resource
centers and four ecosystem-based net-
works.

The resources centers have concen-
trated on green manuring practices,
especidly use of Seshania green manures,
based a Tamil Nadu Agriculturd Univer-
sty Indig use of azolla, the floating water
fern, to increase the soil nitrogen supply,
based at the Fujian Academy of Agricul-
tural Sciences, Ching; maintaining good
nutrient balance in the soil, especialy
sulfur and micronutrients such as zinc,
based at the Philippine Rice Research
Indtitute (PhilRice) and. the University of
the PhilippinesLos Barios; direct seding,
based at the Malaysian Agricultura
Research and Development Ingtitute.

Subnetworks have focused on acid
upland ecosystems, based at the Sukarami
Research Indtitute for Food Cropsand the
Center for Soil and Agrodimatic Research,
Indonesia; unfavorable rainfed lowland
systems, based a the Soil Sdlinity- Research
Section of the Royd Thai Department of
Land Development; favorable rainfed

lowland environments, based at the

Sukamandi Research Ingtitute for Food

Crops and the Center for Soil and

Agrodimatic Ressarch, Indonesig; and

irmgated lowlands, based a IRRI, Philip-

pines.
INSURF has:

m trained 274 participants from 25
countries and 115 organizations;

m successfully promated adoption of
ways of improving the efficiency
of nitrogen fertilizer usein
participating countries,

® provided support to national
programs
carrying out research into green
manuring, yield declines, and the
long-term effects of applying
chemical fertilizers; and

m promoted improved soil fertility
management practices for use
with difficult soils.

Asian Rice Farming Systems
Network (ARFSN)

heARFSN collaboration promotes

between nationd ressarchars IRRY,

and other internationd centersto

identify more productive rice-based
farming sysems acceptable to smal-scae
farmersin various rice ecosystems. Mogt
activities have been conducted in farmers
fidlds with farmer participation, dthough
some component technology research hes
been done at experiment sations. The
network has collaboratorsin 17 count
tries: Bangladesh, Bhutan, Cambodia,

Ching, India, Indonesia, Lao PDR, Mada:

gascar, Maaysia, Myanmar, Nepd, Paki-

gan, Philippines, South Korea, Sri Lanka,

Thailand, and Vietnam.

Theachievementsof thenetwork have
included:

B ngitutiondizing the farming systems
approach in the 17 participating
countries,

m populaizing use of ricelegume, rice-
fish, and crop-animal production
systems, and aso use of improved

agricultura tools and equipment for
intensive cropping;

® fincing out and induding the concams
of farmers, especidly women farmers,
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into rice-based farming systems
research; and
B providing training for more than 500
scientists on cropping and farming
systems research.
The activities of the network have fallen
into five segments: cropping pattern
testing, rice-fish farming systems, crop-
animal systems research, women in rice
farming systems, and use of geographic
information systems.

Women in rice farming

esearch in collaboration with

Indonesia, Nepal, the Philippines,

and Vietnam at key sites repre-
senting the irrigated, rainfed lowland, and
upland rice ecosystems has had two aims-
to assess the roles of men and women in
different rice ecosystems with special
emphasis on identifying the needs of
women, and to design and evaluate
technologies that increase women’s
productivity, and enhance their incomes
and those of their families. Results
included:

B Studies of 200 households in two
irrigated villages in Vietnam indicated
that one in five women substituted, for
male labor and sprayed pesticides; only

2 percent used masks, although more
than half took some precautionary
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measures; and only 11 percent had
heard about integrated pest manage-
ment and the role of natural enemies in
controlling pests. Thus women as
well as men need training in pest and
disease management.

Studies in the Philippines of the
adoption of a portable IRRI-designed
rice mill showed that this depended on
social factors as well as on technical
performance. The mill appeared to be
generally well received by women
because it reduced the drudgery of
hand-milling rice and created income
for the women's association, which, in
turn, allowed them to obtain low-
interest loans, It also improved their
status in the family and community by
empoweting them to make decisions,
manage and operate 2 machine, and to
have control of the income generated
from the milling services. The amount
of rice broken during milling needs
reducing, but it is hoped that milling
rice can become a small industry for
landless people in remote areas.

Women have generally
accepted this IRRI-designed
portable rice mill because it
reduces the drudgery of
hand milling, creates
income, and improves their
status in the family and
community.

A Javellana

Integrated Pest Management
Network

his network has focused on

interdisciplinary research that

involved both scientists and
extension specialists. Diagnostic work-
shops have enabled national teams to
develop research, extension, and policy
priorities, Country teams have also
evaluated the farmer-participatory
approach as a means of communicating
integrated pest management concepts.
Results have included:

B During a consultation workshop
organized in response to recent
outbreaks of brown planthopper and
ragged stunt virus in Cantho Province,
Vietnam, researchers attributed the
sudden outbreaks to planting suscepti-
ble varieties.

B As they evaluated the farmer-participa-
tory approach in China, Malaysia,
Philippines, Thailand, and Vietnam, tice
farmers realized in all cases that eatly
spraying for leaf feeders did not result
in higher yields. They subsequently
stopped eatly spraying. In 1993, the
Ministry of Agriculture and Food
Industries in Vietnam endorsed the “no
early insecticide spray” policy as
standard practice in rice production.

Crop and Resource Management
Network

reparation for this new network

went ahead duting 1993. This new

technology evaluation network
will build on the experience of the
previous networks, but will have new aims
and operating procedures. It aims to
encourage government agencies and non-
government organizations in participating
countties to try out prototype technolo-
gies coming from research, adapt them,
and bring them into general use. Thus, in
performing its task, the new network will
help ensute a smooth flow of relevant
technology-and related information from
research institutions to the national
extension programs,



NATIONAL
RESEARCH
SERVICES

Expenditure 1993—%$1,169,000
Approved budget 1994—$840,000
Budget planned 1995—%$910,000
Internationally recruited staff—5
Nationally recruited staff—3

Program goal

0 accelerate progressin a
seected number of national
sysems through country- and
ecosystem-specific support
programs.

Rationale

Mutually beneficid scientific collaboration
can only take place between strong,
effective, and committed partners. In
IRRI's experience, close working partner-
ships grow as the research capacity of
national partners increases.

Highlights

Bangladesh

Thethird and find phaseof the Bangla-
desh Rice Research Ingtitute (BRRI)-IRRI
research and training project supported by
funds from the United States Agency for
International Development and the
Canadian International Development
Agency ended in June 1993, having
contributed to remarkable results that
included:

Vietnam, R. Cabrera

mBangladesh becoming saf-aufficient
in rice production-an achievement
tha would not have been
possible without the BRRI
research, which has resulted in
paddy production rising from
22.3 million tonsin 1985 to
27.8 million tons in 1992 from
much the same area of
cultivation;

mmoden varieiesbang rdeasad by
BRRI accounting for 68 percant of the
totd riceproduced in Bangladesh and

m BRRI bangdietotekeitsplaceasan
efedivecdlaborator inriceressarch
and in the international research
networks and consortia.

Bhutan

Joint studies by ISNAR and IRRI to
assist the Government of Bhutan to
refine its research priorities,
particularly for rice-based farming,
concluded that:

m riceresearch clearly deservesthe
greatest attention, compared with
research on maize and. wheat;

m thelow-dtitudericeregionsshould be
of high priority, and reallocation
of resources from mid- and
high-altitude environments is
warranted; and

m research onrice cropping intensifica:

tion deserves highest priority.
IRRI’s collaboration with Bhutan has been
supported by IDRC since 1984.
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research systems

agroecological zone

National research services objectives
To help strengthen the capabilities of selected national agricultural

To provide, through regional projects, research services to countries
with relatively small but important rice production areas

To develop mechanisms to expand the spillover effects of nationally
developed technologies to other countries within the same

Cambodia
The Cambodia-IRRI-Australia Project,
formerly called the Cambodia-IRRI Rice
Project, accounted for most of IRRI’s
activities in Cambodia duting 1993. These
resulted in:
mapproval for release of variety IR Kesar
(IR48525-100-1-2), a quick-matuting
vatiety suitable for wet and dry season
cultivation that performed better than
earlier releases and was resistant to
local populations of brown
planthopper
B the demonstration of a lack of nitrogen
and phosphorus in all the main soils
used for rice-growing in Cambodia, and
a lack of potassium and sulfur in soils
representative of more than half the
total rainfed rice area.

Egypt

Collaboration continued with the Egyptian
Rice Research and Training Center but
entered a winding-down phase as the
contract ends in June 1994. The 1993 rice
crop averaged 7.8 tons per hectare
nationally, a slight increase that reflects
continued farmer acceptance of new
varieties and management practices.

Lao PDR

IRRI has been working with the Lao
Government since 1990 to improve
productivity in the rainfed lowland and
upland rice ecosystems.

B By the end of 1993, the Lao PDR-IRRI
Rice Research and Training Project,
supportted by Swiss Development

Cooperation and charged by the Lao
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Government with development of a
national rice research program, had
completed establishment of a national
rice research network.

B The National Agticultural Training
Center was completed in Vientiane late
in 1993 with support from the Swiss
government; training courses,
com-mencing in 1994, will be coordinated
through the IRRI Training Centet:

B Two glutinous rice varieties known by
the local Lao names of “Niaw
Thadokham 1” and “Niaw Thadokham
27, and which were derived originally
from crosses between IRRI and Thai
lines, were released for rainfed lowland
and itrigated envitonments.

B The national rice research program
issued fertilizer recommendations for
the major soil types in central and
southern Lao PDR, following
extensive studies by the Lao PDR-IRRI
Project.

Madagascar

With financial support from USAID, a
four-person IRRI team is working with
scientists of the National Center for
Applied Research for Rural Development

(FOFIFA) to make rice farming more

productive and profitable in Madagasca.

B Joint studies by FOFIFA scientists and
their IRRI colleagues, produced 69 new
crosses, and 60 earlier crosses ad-
vanced to the F, generation. Also at the
request of FOFIFA, a proposal was
prepared to facilitate official release of
rice varieties in Madagascar.

B Close collaboration with non-govern-
ment organizations and development

agencies continued to assist rice
farmers in different regions.

Mozambique

A diagnostic sutvey, focusing on the rainfed
lowland rice ecosystem, cartied out in
collaboration with Instituto Nacional de
Investigacao agronomica (INIA), and
Sementes de Mozambique Lda. (SEMOC)
concluded that:

B weeds, drought and crop establishment
were high-priority problems for rice
growing that could be addressed by
research

B raising the productivity of the whole

system would require testing of
alternative and improved crops for
upland gardens and for crops planted
after rice.

Myanmar

Collaboration with Myanmar focuses on the
uplands, with support from IDRC and
Deutsche Welthungerhilfe.

B A survey conducted at Aungban and
Kyaukme that focused on the division
of labor and houschold responsibilities
among rural men and women in

farming systems revealed that draft
animal care, land preparation, intet-row
cultivation, marketing of farm produce,
and threshing are mostly done by men,
while planting, weeding, and harvesting
are done by women.

B Three pieces of TRRI-designed equip-
ment—a treadle thresher, a low-lift
watet pump, and a tice hull stove—are
being manufactured and widely used in
Myanmar. The treadle thresher, which
was developed at IRRI by a Myanmar
scholar, was rapidly adopted, with
about 1000 units being manufactured

in 1993. An estimated 5000 conical
grate ticr hull stoves are in use.

Sri Lanka

A grant from SAREC has been enabling
collaboration between scientists of the Sti
Lankan Department of Agriculture
and IRRL.
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IRRI-designed
equipment is being
manufactured and
widely used. In
Myanmar, an
estimated 5000
conical grate rice
hull stoves arein
use.

m Riceblast wasimplicated in yield
declines since the race
predominant at one location
(Batalagoda) was different from
that at another (Peredeniya). This
indicated the presence of different
types of blast pathogen.

B The concern of the Sri Lankan Depart-
ment of Agriculture that the tungro

virus disease complex isinvolved in
“yellowing” disorder appearsto have
been upheld, following positive
reactions for some plants from different
areasto tests for the virus using antisera
provided by IRRI.

Vietnam
Collaboration has continued in the areas of
integrated pest management, integrated
nutrient management, and improved water
management, with financia support from
the Australian Government,
Strength-ening of the Cuu Long DeltaRice
Research Institute has continued with
support from the United Nations
Development Program.
B |RRI researchers, in collaboration with
researchers a the University of Cantho,

Vietnam, R. Cabrera

have tested a technique for flushing
acid sulfate soil using Mekong Delta
floodwater as it recedes. Rice yields of
between 4.5 and 5.5 tons per hectare
wete obtained on mildly acid sulfate
soils. This method of flushing is
supetior to conventional leaching by
irrigation during the dry season.
Surveys in the Mekong Delta showed
scavengers to be the predominant
insect species. Thrip injury was very
visible, but on-farm experiments
indicated insignificant yield losses.
Blast, sheath blight, and. bacterial black
rot remained problems in many parts
of Vietnam,
Analyses done at IRRI confirmed
severe potassium deficiency is a
constraint in rice systems in Vietnam,
but more thorough testing is needed
to identify those areas where lack of

soil potassium limits yields.

B As part of the process of strengthening
the Cuu Long Delta Rice Research
Institute IRRI scientists completed
short-term assignments in hybrid rice,

integrated pest management, inte-

grated nutrient management, engineet-

ing, gender analysis, training, liaison,
and monitoring, Progress was made in
rice-based farming systems research

and in strengthening the institute’s
extension network. Hight staff members
of Cuu Long Delta Rice Research
Institute came to IRRI for short-term

non-degtee training at IRRI, and one
went to Thailand; four staff membets
came on a study tour to the Philip-
pines.

Dr. Buichi Buu,
one of eight staff
members of Cuu
Long Delta Rice
Research Institute
who came to IRRI
for short-term non-
degree training.



TRAINING

Expenditure 1993—%$1,104,000
Approved budget 1994—%$1,240,000
Budget planned 1995—%1,350,000
Internationally recruited staff—2
Nationally recruited staff—19

Program goal
o train rice scietists and
other professiondsthrough
traditional and innovative
approaches and in close
partnership with our client
countries.

Rationale

IRRI has run training programs since 1962
that boost the capacity of developing-
country rice scientists to solve domestic
rice production and utilization problemsin
their own countries. Training courses have
evolved from relatively basic coursesin
rice production and. research methodolo-
giesto courses and fellowships that teach
new highly sophisticated techniques.
Current major program emphases are to
provide training opportunitiesthat paralle
IRRI’sresearch priorities, to share respon-
sibilities for training, and to promote
collaboration among national rice research
institutes and universities. Increasingly
training is being provided jointly by IRRI
and. national trainers at ingtitutions other
than IRRI, or in-country by IRRI-trained
trainers, with IRRI support.

Highlights

Degree and postgraduate training

wo hundred and fifty Six scholars,

fellows, and on the-job trainees

from 29 countriesinAga Africa, ad
theAmericaspaticipatedinIRRI degreeor
postdegree programs, 121 completed their
training during 1993.

Seventeen new
titles were
produced in various
formats: namely
eight pulications,
five instructional
videos in English
and Khmer, and
four slide-tape
modules.



Short courses at IRRI
headquarters

One hundred and fotty seven trainees
from 19 countries in Africa and Asia
participated in 10 group courses.

Courseware development

Seventeen new titles were produced in
vatious formats: eight publications, five

instructional videos in two languages,
and four slide-tape modules.

Thirteen farming systems research
slide-tape modules wete translated into
Chinese with the assistance of Chinese
expertts as part of the increasing
emphasis on having IRRI training

centet staff wotk closely with national
counterparts to adapt and translate
IRRI-developed materials for use in
national training programs.

IRRTs rice production research course
was successfully conducted at Pathum
Thani Rice Research Center, Thailand,

by a team of Thai and IRRI trainers for
the second consecutive yeat.

Preparations were made to cant out
three other IRRI courses in-country—
Irrigation Water Management, at

Kasetsart University in Thailand. in
collaboration with the International
Institute for Irrigation Management
(IIMI); Integrated Pest Management,
with the National Crop Protection
Center at the University of thePhilip-

pines Los Bafios in the Philippines; and

Engineeting for Rice Agriculture, with
the Indian Institute of Technology.,
Kharagpur, West Bengal.

Thirteen courses wete run in-country
in Thailand, Cambodia, Vietnam, Lao
PDR, Bangladesh, Tanzania, Indonesia,
and the Philippines; plans were
formulated to begin an in-country rice

production research training program
in Laos PDR in 1994; a nondegree
training plan was formulated for rice
scientists in Bhutan and China.

Training objectives
To provide opportunities for doctoral and postdoctoral research, and
midcareer training of selected scientists in areas of mutual interest
to national programs and IRRI
To offer group training courses in specialized, upstream areas that
parallel IRRI's research activities at headquarters and at consortia
key sites
To develop, evaluate, and share training materials in forms that
are readily adaptable and translatable to meet specific national
and regional training needs

To facilitate shifting responsibility for implementing national and
regional versions of IRRI-developed courses

To anticipate and respond to national program training needs
by conducting needs assessments and by developing and jointly
implementing in-country training programs

Group training collaboration with
CGIAR centers

Collaborators Training course

ICRAF-IRRI Land Use Systems, BIOTROP, Bogor,
Indonesia, April-May 1993

IRRI-CLARM Rice-Fish Farming Systems, Central Luzon
State University, Philippines,
December 1993

IRRI-IIMI Irrigation Water Management, Kasetsart

University, Thailand, February-March 1994

Short courses run at IRRI during 1993

Engineering for rice agriculture—6 weeks

Weed control—8 weeks

Hybrid rice seed production—4 weeks

International Network on Soil Fertility and Sustainable Rice Farming
(INSURF)—8 weeks

Irrigation water management—6 weeks

Rice biotechnology—8 weeks

Integrated pest management—38 weeks

Rice seed health—5 weeks

Methane emission measurement—3 weeks

Gender analysis and its application to rice-based farming systems
research—2 weeks
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INFORMATION
AND KNOWLEDGE
EXCHANGE

Expenditure 1993—$1,913,000
Approved budget 1994—%$1,680,000
Budget planned 1995—$1,730,000
Internationally recruited staff—5
Nationally recruited staff—14

Program goal

o create an information

BAL BAEE SV

Jorstol

environment within which
dl IRRI clientshavetimely,

LAST JUDGMENT - oy
SIBERAN CRANES 13

gppropreate, and economica
accessto rice-related
information.
. . Three hundred and twenty
H | ghl | ghtS five news articles about
IRR are known to have
Public awareness appeared in newpapers
. and magazines around
hree hundred and twenty five the world as a result of
news artides about IRRI known to distribution of 35 IRRI
ha/equej' in I’BNSZHJG'S&'ﬂ press releases and other
. Public Awareness activi-
magazines around the world as aresult of fies.
. digribution of 35 IRRI pressreleasesand
Rationale other media activities. The actual number

“United Kingdom-IRRI Day” and a

\ - Gl “Japan-IRRI Day” were under way.
much higher snce many wereingiituted by | g Eleven issues of IRRI Hotline, a

news agencies such s the Assodiated Press, newsl etter for decisionmakers and
Agence France-Presse, InterPress, Gemini donor representatives issued--

News Features, New China News Agency, Japanese, Bahasa Indonesia, and

and Depthnews. French editions intorduced; four issues
of IRRI Reporter newsletter and the

Research results have little impact unless | of articles appearing on IRRI was probably
they are disseminated and the knowledge

gained is exchanged. IRRI is specifically
obliged to publish and disseminate its
research findings, maintain a library that
makes the world's literature on rice

ble to scientists everywhere, and

m “AugrdialRRI Day”, jointly sponsored

organize conferences for discussing
current problems, research gtrategies, and
results.

46

in Canberra, Augtrdia, in April 1993 by
the Crawford Fund for International
Agricultura Research and IRRI, proved
very successful in improving public
awareness in Australia and beyond on
the population, poverty, environmental
and food security problems of theworld
in general, and Asiain particular;
proceedings published by IRRI for the
Crawford Fund as the book Food comes
firstin Asia were widely distributed
around the world. Preparations for a

IRRI corporate report Ricein Crucial
Environments published; 10 brochures
about cooperation with selected
counries published in the Facts about
cooperation sereisin English and
appropriate national languages; new
editions of Facts about IRRI and IRRI
Rice Facts published in English,
Japanese, and Chinese.

Visits made to IRRI by 74 international
and Philippines journalists among them
writers and photographers of The
Financial Times, Asiaweek, Agence



France-Presse, Joong-Dong Daily News,
Guangming Daily, Philippine News
Features, Le Sillon Roman,
Westdeutsche Allgemeine Zeilung,
International Agricultural Develop-
ment, and Oregon Public Broadcasting,
plus freelance journalists serving
publications in Indonesia and Den-
mark.

B Torty-two local journalists attended a
seminar on sustainable agriculture
hosted by IRRI and PhilRice in Cebu
City, Philippines in May 1993. Fifteen
members of the Foreign Correspond-
ents Association of the Philippines, also
visited IRRI in June 1993 for a briefing
on the Institute, economic trends for
rice, genetic resources, increasing rice
productivity, and biotechnology. IRRI
was also one of five centers that
presented the seminar “Cutting Edge
Science for Farth-Friendly Farming” to
29 journalists and 73 policymakers at
International Centers’ Week in Wash-
ington, D.C,, USA, which led to articles
and broadcast features about IRRI in
New Scientist, The Economist, and
other print media, and on CNN
International Television and on the US.
National Public Radio.

B Tiwo public awareness videos produced
and distributed within the Philippines
and znternationally—Against the Grain
on rice survival in the uplands, and
Creating Rices on rice breeding for all
ecosystems.

Scientific publications
B Twelve new books published in
English, including seven as dual
imprints, a further three jointly
produced with commercial publishers;
a further three translations of IRRI
books copublished, bringing the
number of IRRI books copublished
since 1982 to 30—in 45 languages in 30
countties.
B Approximately 56,000 copies of major
IRRI publications well distributed.
B [international Rice Research Notes
revamped and four issues distributed to

more than 11,000 addresses in 145
countties.
m One hundred and seventy six scientific
papers or books by IRRI staft published
in the international scientific literatur@

Library and Documentation

Services

W Six thousand citations of the library’s
latest acquisitions published in four
issues of the m designed Rice fitera-

ture update generated 690 requests for
reprints from 60 countries.

B The monogtaph collection (books,
pamphlets, reprints and translations)
rose by 3,545 titles to 105,500; setial
titles increased by 172 to 4470.

Conferences and workshops
B Forty one conferences, workshops, and

meetings were hosted or cosponsored
by IRRL.

exchange objectives

information among scientists

communication technologies

Information and knowledge

To create, produce, and disseminate information materials that
cover rice research and related issues, that create public aware-
ness, and that are accurate, interesting, and useful

To improve the quality of publication and dissemination of IRRI
research results and promote a global exchange of rice research

To make rice research information accessible through electronic

To maintain the IRRI Library and Documentation Services as the
world’s major repository of rice literature and facilitate access

to the collection by rice scientists worldwide

To serve as a convenor, clearinghouse, and forum for dialogue
among IRRI partners and the Institute in setting program strategies
and priorities, planning research activities, sharing research
results, and promoting discussion on institutional and policy issues

Press Ltd)

Kluwer Academic Publishers)

Resource Institute)

IRRI publications released in 1993
Rice in deepwater. D. Catling 1992. 552 p. (With The Macmillan

Systems approaches for agricultural development. Edited by F,
Penning de Vries, P. Teng and K, Metselaar 1993, 542 p. (With

Nodulation and nitrogen fixation in rice: potential and prospects.
Edited by F. Cuevas-Perez 1992. 288 p. (With CIAT)

Pesticides, rice productivity, and farmers’ health: an economic
assessment. A. C. Rola and P. L. Pingall 1993. 100 p. (With World

Rice in human nutrition. B. O, Juliano 1993. 162 p. (With FAO)

Program Report for 1992. 1993. 316p.

1993-1995 IRRI rice almanac. 1993. 142 p.

Modelling crop-weed interactions. Edited by M. J. Kropff and H. H. van
Laar 1993. 274 p. (With CAB International)

IRRI 1992-1993: rice in crucial environments. 1993. 65 p.
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Conferences/workshops/meetings 1993

Bhutan-IRRI Work Plan Meeting at IRRI

Strategy Review Meeting, at IRRI

SARP Workshop on Simulation of Potential Production in Rice, Aduthurai, India

Training Workshop on Incorporating Gender Concerns in Farming Systems Research and Extension, West
Bengal, India

PhilRice-IRRI Annual Work Plan Meeting, at Phil Rice, Philippines

Traveling Workshop to Rice-Wheat Lands in Punjab, Pakistan

Workshop to Review and Synthesize Previous Rice-Wheat Research, Lahore, Pakistan

Symposium on Rainfed Lowland Rice Research Consortium, Semarang, Central Java, Indonesia
AARD-IRRI Work Plan Meeting, Bogor, Indonesia

Disease Resistance Monitoring Tour, Indonesia; Philippines

SARP Workshop on Mechanisms of Bacterial Leaf Blight and their Effects on Yield, Cuttack, India
SARP Steering Committee Meeting, at IRRI

BRRI-IRRI Collaborative Research and Training Work Plan, Dhaka, Bangladesh

Second Workshop, on Projections and Policy Implications of Medium- and Long-Term Rice Supply and Demand
at IRRI

SARP Workshop on Agroecological Zonation, of Rice, Hangzhou, China

Crop and Resource Management Network Consultation Meeting at IRRI

Japan-IRRI Seminar and Review of Japan-IRRI Shuttle Research Project, Tsukuba; Japan

ICAR-IRRI Work Plan Meeting, New Delhi, India

Sustainable Agriculture: Toward Farmer-friendly and Environment-friendly Rice Farming, Cebu City
Rice IPM Network Study Visit and Workshops, Thailand; China

Upland Rice Consortium Steering Committee Meeting, at IRRI

Colloquium on Small Farm Equipment Quality, at IRRI

Workshop on Microenterprise Development: Small Farm Equipment Entrepreneurship and Employment, at
IRRI

Foreign Correspondents Association of the Phillipines Day, at IRRI

Planning Meeting for Asian Rice Biotechnology Network, Bogor, Indonesia

INSURF Site Visit and Planning Meeting, Fujian, China

Problem Soils Monitoring Tour, Thailand; Indonesia

Winrock-JCIE-IRRI-IDEAL Planning Workshop on Educating New Environmental Leadership for Asia, at IRRI
IRRI/UNDP/GEF/EPA Conference on Methane Emission from Ricefields, at IRRI

Second SARP Steering Committee Meeting, at IRRI

IRRI-ECSA Consultative Meeting, at IRRI

International Workshop on Crop-Animal Interactions, Thailand

ORSTOM-IRRI Collaborative Meeting, at IRRI

GTZ-IRRI Project Planning Workshop on Postharvest Technologies in the Humid Tropics, at IRRI Second
Regional Meeting of Southeast Asian Forage Seed Production Project, at IRRI

Apomixis Workshop, at IRRI

Rice Sheath Blight Management Workshop, China

Workshop on current Status and Future Direction of Asian NARS Rice-Related Training Programs, Thailand
Workshop on Rice Tungro Disease Management, Malaysia

Workshop on Rice Yield Potential, at IRRI

ARFSN Planning Meeting on Rice-Based Farming Systems Collaborative Research in the Philippines, at IRRI
End of Phase | Workshop: at IRRI Rice-Wheat Project, at IRRI
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INFORMATION
ADMINISTRATIONS

1 1993 IRRI had to face the reality

that it received 17 percent less

core funding, expresses as 1993

US dollars, than for 1990, Nevet-

theless, two documents--the
Report of the Fourth Excternal Programme and
Management Review of the Interna-tional Rice
Research Institute (IRRI), and IRRT’s new
Medium-Term Plan for 1994-1998—
impressed the CGIAR Technical
Advisory. Committee sufficiently for it to
recommend that IRRI’s core budget over
the period 1994-1998 be funded 1.4
percent higher than originally recom-
mended. Howevet, the core budget for
1994 was still matginally lower than that
for 1993.

To cope with the substantial budget
reductions, IRRI implemented a major
staff adjustment program and intensive
cost-cutting measutres.

Staff adjustment

hree hundred and thirty five

nationally recruited and 10 intet-

nationally recruited staff positions
were abolished. This brought the inst-
tute’s staff complement down to slightly
less than 1300 employees — almost 1200
fewer than in 1989.
Consequently, when the further
reductions in the 1.994 budget became
apparent, IRRI found itself in a better
position than some other international
agticultural centers since many of the hard
decisions had already been taken. Its
restructuring activities already enabled it
to operate as a leaner institution. Any
further staff reductions would adversely
affect IRRI’s ability to implement the
Medium-Term Plan.

IRRI awarded Friendship Order by Vietnam

The President of the Socialist Republic of Vietham awarded the Friend-
ship Order of the Viethamese Government to IRRI to acknowledge the
Institute’s “very efficient contribution” to food production in Vietnam.
IRRI Director General Klaus Lampe accepted the award during the
Vietnam-IRRI Rice Conference held in Hanoi in early May, 1994.
Planting modern, early-maturing rice varieties, improving resource
management, and implementing appropriate government policies have
accounted for Vietnam’s recent production increases. Since 1968,
Vietnam has released 42 breeding lines. IRRI-bred varieties now cover
60 percent of the irrigated rice-growing area in the Mekong Delta.
Vietnamese scientists have been working closely with IRRI staff.
Since 1970, 338 Vietnamese researchers, scholars, and fellows--
many of whom now hold key positions in rice research institutions--
have received training at IRRI. Researchers at the Cuu Long Delta Rice
Research Institute and IRRI, for example, have been collaborating
since 1983 to develop hybrid rice technology for farmers in the Mekong
Delta provinces.
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Work commenced
on construction of
alevel 4 confine-
ment greenhouse
for transgenic
materials and
experiments,

following approval
from the Philippine
Department of
Environment and
Naturasl| Re-
sources.
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A tevision of job rankings and salaty
scales, taking the incteased wotk load into
account, was to be completed by mid
1994.

Cost cutting

ost cutting measures wete

recommended by a task force that

critically reviewed possible areas

for reducing costs, increasing efficiency,
and streamlining operations in research,
international setvices, finance, and
administration. These included freezing
internationally recruited staff positions,
controlling supplies, rationalizing pur-
chases of equipment, reducing stock items,
delaying vehicle replacements, and
controlling vehicle use and fuel consump-
tion.

Efforts have been made to reduce the
Insttute’s dependence on overtime, to
spend less on telecommunication and
postal services, and to reduce travel costs. A
computer-based inventory monitoring and
control system has been established, and
data bases for forecasting material
requitements completed. Tighter purchase
control, price negotiation, and redistribu-
tion of surplus, repairable, and usable
materials and equipment has resulted in
cost-efficient purchasing,

Staff retirement fund
estructuting of the nationally
recruited staff retitement fund in
1992 paid off with enhanced
performance in 1993, which resulted in
increased accumulations for the staff
retitement account.

Renovation and improvement
of facilities
he generous support of Canada,
the Federal Republic of Germany,
France, Italy, Japan, and The
Netherlands has enabled rehabilitation,
renovation, or upgrading of a number of
facilities during the 1993-1994 period.
These include:
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Deputy Director General
International Services

Seed Health
Network International Programs Genetic Resources Training Center
Coordination Management Office Center
Crop and National Research International
M;r;m:.u;e:nc:nt Services [~ Rice Germplasm
Network Center
International
| Network for the
Genetic Evaluation
of Rice
completion of renovation of the administration building following a
Phytotron at a cost of $1.7 mil- fire in 1991;
lion—work that has transformed major upgrading of the library to

the old unit into one that is
state-of-the-art, computerized,
energy efficient, and easier and less
costly to operate;

renovation of the Genetic Re-
sources Center, particulatly its
offices, seed drying room, laborato-
tles, seed packing room, and its
active and base collection storage
facilities;

completion of renovation of
Chandler Hall, the former

enhance the physical security of
the IRRI collection and to provide
mote space;

relocation of Visitors and Confer-
ence Services into Chandler Hall;
preparation of space for a new
Learning and Visitors Center that
IRRI is establishing;
completion of construction of the
Biotechnology Laboratory in the
NC.Brady Laboratory Annex; and



BOARD OF TRUSTEES

.
Learning and _J_..

Visitors Center

B upgrading of generator facilities at

the IRRI Research Center and
installation of an additional

generator at IRRI’ staff housing

Work also commenced on construc-
ton of alevel 4 confinement greenhouse
for transgenic materials and experiments,
following approval from the Philippine
Department of Environment and Natural
Resources, after a full review process
during 1993 and eatly 1994.

e o

Computing services

pgrading of IRRI computer

services has continued. Almost

every function within IRRI now
has access to services on the local area
network (LAN), and more than 300
machines are connected. Electronic
bibliographies are among new services
made available to LAN users.
Arrangements have also been made
that significantly reduce the cost of
electronic communication and allow IRRI

to use the evolving features of Internet.

and Planning Unit
Deputy Director General Deputy Director General
Research I Finance and Administration
—  Legal Services
Computer
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| Human Resources
Development
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What Some Newspapers Have Said About IRRI

“STANDARD

(Kenya)
August 2, 1993

Miracle rice

may wipe out hunger

A new super rice will become a
reality by the end of the century--
just in time to meet Asia’s popula-
tion boom and a predicted food
shortage.

Scientists at the International
Rice Research Institute (IRRI), 60 kilo-
metres South of the Philippines capi-
tal of Manila, have announced de-
velopment of a prototype that holds
the promise of a dramatic Increase
in world rice production.

The breakthrough came 26 years
after the first miracle rice, IR8, was
developed at IRRI, That heralded
the Green Revolution and subse-
quent higher-yielding pest-resistant
varieties have helped avert famine
inAsia. No famine has hitthe region
since the early 1970s.

Thestil unnamed superrice plant
will have 60 per cent edible rice and
40 per cent straw, a more vigorous
root system, sturdy, thicker stems and
25 to 30 per cent higher yields than
current species.

The most popular strain culti-
vated in many Asian countries, IR46,
yields 10 tonnes per hectare. The
super rice will yield up 13 tonnes per
hectares.

It is the result of crass-breeding
from 150 varieties taken from five
countries — China, Japan, Burma,
Thailand and Indonesia.

IRRI started breeding the spe-
cies In 1989. Experimental lotsinLos
Bafios are to be planted this year to
multiply the seeds. Testing will con-
tinue inthe nextfive to seven years.

“The super rice will be ready by
the lure of the century,” said Dr.
Gurdev Khush, chief of genetics at
IRRI, who has been with the institute
since 1966 when Iit8 was introduced.

Scientists have developed another new breed of super rice.
More than a quarter century ago, the discovery of the “miracle
rice” IR8 heralded the Green Revolution in Asia. The still un-
named new super rice plant, developed at the International
Rice Research Institute in the Philippines, is expected to give a 30
per cent higher yield than current species. The Impact, reports
Abby Tan, will be significant for Asia, where 90 per cent of the
world rice consumers live.

The gene bank assures that the super rice can be adopted
to other rice-producing regions of South America, Africa, Eu-
rope and the US.
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Ninety per cent of the world’s
nAsaThelner national
Food Policy Research insti-
tute In Washington predicts a food
shortage at the end of the decade
when the world population would
hit 6,2 billion. Food production by
then may notkeep pace with popu-
lation growth.

Currentrice productioninAsia,
which is growing at 60 per cent, is
slightly ahead of the 55 per cent
population growth, Khush said; “We
hope that the new rice will lead to
Increased productivity so the gap
between food production Increase
will closed.”

Worldrice production bythe end
ofthe century will be 580 tonnes per
year, “ThisIs Justenough for popula-
tion growth,” he noted. “Butinthe
21st Century, thatwon'tbe enough
unless new strains come in.”

Acrucial problemiis stagnating
productivity. Dr Prabbu Pingali, IRRI
agricultural economist, pointed
out that production in India’s
Punjab state has been stagnate
since 1970s. Intwo states of south-
ern India, It fell drastically from the
1970s to 1988.

He attributes the cause to lower
nitrogen output from fertilisers, in-
creases in pests that affected root
growth, Intensive irrigation that led
to water logging and salinity build-
up. He said: “There are changesin
the soil chemistry and this affects
yield over time.”

Addedto this are Government
cuts on investments inirrigation in-
frastructures and fewer subsidies on
agriculture Inputs like fertilisers. The
Green revolution, Pingali pointed
out, enjoyed wide success largely
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due to massive Government subsi-
dies of fertilisers.

The IRRI wil atiack related scen-
tific problems as well. Director Gen-
eral Dr, Klaus Lampe said: “We are
growing rice and rice and rice ...
permanently, sometimes three crops
a year. We may use the second
crop to grow non-rice.” The Insti-
tute, set up in 1960 as a philan-
thropic endeavour of the
Rockefeller and Ford Foundations
to help the newly independent
countries of Asia, now moves from

seed-based technology to knowl-
edge-based technology,

IRRI hasthe world's largestrice
gene bank, Some 80,000 samples
of cultivated and wild rice species
are kept at sub-zero temperatures
in vacuum packs for 50 years.

Samples are being sentto the
worldslargestgenebank, theNa- tional
Seed Storage Laboratory at
Ford Collins, Colorado, in the United
States, where they can be preserved
for 100 years.

TheIRRIgene bankassures con-

tinuiy of Asia’s rice species. They
could be lostin times of war and civil
strife. Dr. Michael Jackson, head of
IRRI's gene bank, said samples of
Cambodian rice were recently re-
patriated to Phonom Penh to help
farmers grow again the species they
lest during the Country’s two dec-
ades of civil war. The same was
done for Sri Lanka and two states of
India.

Samplesofthe cerealhavebeen
sentover the yearsto IRRI by rice-
producing countries for research

and safe-keeping. The IRRI has a
unique role in perpetuating forever
the cultivation of rice, which began
10,000 years ago, Jackson ex-
plained: “We hold the materials in
trust. That trusteeship-requires us to
provide storage conditions for long
term preservation.”

The gene bank assures that the
super rice can be adopted to other
rice-producing regions of South
America, Africa Europe and the US.

Raisingriceoutput
to staveoff star vation

April 24, 1993

To the uninitiated, it sounds like an
impossibletask: inthe next three
decades the annud globd rice har-
vest must rise by 60% to about 760
milliontonnestofeedtheworld's
fast-growing population.

This surge in production, further-
more, will probably haveto be
achieved without increasing the land
areapresently under rice. Thereis
littleroomfor expansioninAsia
where mogt of the world's inhabit-
antsandmod rice-egtersliveandin
ome countries urban spramd has ac-
tualy reducedriceacreages Since
1980, thetotd areacuitivatedfor rice
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Victor Mallet reports on
the International Rice
Research Institute in the
Philippines, where scien-
tists are confident that
they can lead a campaign
to increase production by
the amount required to
stave off global starvation
for another 30 years.

has remained steedy a about 146
million hectares.

Yetthesdatigtsat the$30mil-
lion-ayear Internationd Rice Re-
sachinditute(IRRI) inLosBafios
south of the Philippin, capitd Ma-
nila, areconfident that they canlead
asuccessful campaigntoincrease
riceyiddshy theamount requiredto
dave off globd garvetion for an-
other 30 yesars.

They havedoneitonoe; Sx years
after thel RRI wasfoundedin 1960,
they contributedtothe" greenrevo-
lution” by rdleesinga“mirad€”’ rice
variety called IR8 which doubled

andtripledyid dsandhdpedtoavert
faminespredictedforthe1970sand
they think they can do it again.

GurdevKhush,anIRRI veteran
with25yearssarvicea theinditute,
who heeds the plant bresding, geng-
icsand biochemistry decision, says
the fird dep is to meke further im+
provementstothe* architecture’ of
therice plant.

By crosshresding Hiff-srawed,
dwarf vaieieswithlarger plantsthat
respond well to fertiliser but tend to
collgpseunder theweight of their
owngrain, scientistsshavedreedy
uccestked in reduding the propor-
tionof gravtograinintheplantto
50:50from 70:30, and he believes
thet they will beabletoincreasethe
granssharecf theplant'sweight to
60%.

ThelRR! d dasto hdp in-
aeaethetatd rice harvest by shift-
ing someof itsattentionfromhigh
yidding, irrigated ricewheremost
advanceshavebeenmedetodateand
concentratingonraisngyiedsin
rain-fed areasand margind zones
dfected by such condranisas Hin-
ity and deep water.

AccordingtoIRRI officds it
shouldbeposshbletoraiseyiddsfor
degpwater riceto about 3.5tonnes
per hectarefrom about onetonne
now; andtodoubleyid dsfor upland
riceto 2.5tonnes. By comparison,
typical maximumyiddsforimigeted
riceareabout seventonnesinthewet
sgsn ad 10 tonesin the dry ssa
on IRRI wants to raise the maxi-
mum to 15 tonnesby 2010.

Theinditutehasmadegreat
dridesinbresdingricevarietiestha
areresistant to sdinity, insect pests
and other adverse conditions. But
theorganisationisfindingit harder
tofurther increesemaximumyields
becausegendticand other fectorsthet



determineyiddarehighly complex.

Oneway of ragngyiddaisto
usefirst-generation hybrids (Dr.
Khush saysthiscanincreaseyield by
another 25%) rather thanvarieties
SHectively bred by the IRRI through
Sxor svengeneraions. Thehybrid
method has been successfully
adopted by Ching, but theproblemis
that farmershaveto buy new seeds
each time they plant the crop, be-
causesubssquent genertionslose
the yield advantage.

Gandicengnegingmay provide
asolution. Dr. Khushishopingthat
it will be possible to put an
“apomixis’ gene(suchastheone
foundinmillet) intoflee, which
would dlow the hybrids to repro-
duce asxudly and therefore main-
tain their high yield.

Ricemight bendfitinatherways
fromtheyoung scienceof genetic
enginering. John Bennett, IRRI's
senior molecular biologigsisinter-
eded in introducing genes from ber-
ley which instruct the plat to pro-
duce fungus-resistant proteins.

“Theressonfor theemphedisa
themoment onthissort of gpproach
resgancetobioticgressesisthatwe
know howtodoit,” saysDr. Bennett.
Theproblemwithyieldisthat we
haveonly avery rudimentary under-
standing of what controlsyield.”

Theingitutedoesnot confine
itself to technology. Mohabub
Haossain, theagri cultural economist
who heeds IRRI's sodd sdence di-
vision, warned recently that falling
unit pricesfor ricepaidtoAsian
farmersandhigher labour costscould
thregten the growth of rice produc-
tion.

“Itistimetoask whetherAdan
countrieswill beableto meet the
futuredemandfor riceof their ill
repidly growing populations given
presant prices and current technal-
ogy,” hesad.“ Theeesy gainsfrom
modemricetechnology havedready
been achieved, paticulaly in irri-
gatedrice”

China theworld'slargestrice
producer and consumer, hasdreedy
adoptedmodemtechnology; imigeted
much of itsriceandisproducing
high yidds “They have done a fa+
tasticjob,” saysKethIngrain, an
IRRI agronomigts. “ Thereisnot
much room for improvement”.

IRRI sdentids neverthdess be-
lieve they can increese yidds aUiffi-
dently to met projected Asian de-
mandintheyear 2020, dthoughthey
admit therewill beenvironmental
cogtsand other pitfdlsasfarmers
move into marginal aress.

They havenaticed that paddy
fiddssubjected tothreecropsayear
withnotimetoliefdlow havegtarted

toproducelessfor agiven amount of
fertiliser, possbly because of min-
ad ddidendes “We don't under-
stand thisphenomenon,” saysDr.
Khush.“Weareminingthesesoils’.

Only about 3% of warld rice pro-
ductioniscurrently traded interna-
tiondly, but theideaof growingrice
in the (rdatively) uncrowded coun-
triesof LatinAmericaor Africaand

shipping it inthe vast quantitiesto
Asiais aready being mooted.
IRRI soentigsthink they canhald
thelinefor ancther threedecadesby
helpingtoincreaseyidds But they
sy that the next Sagefter 2020, if
theworld populaionkegasgrowing
rapidly, will bemuchmoredifficult.

As millions of people
in rural Asia flock to
towns and cities in
search of work and a
better life, questions
are being raised about
the ability of the
world’s most populous
region to feed itself.
Klaus Lampe, a Ger-
man who is director-
general of the Interna-
tional Rice Research
Institute in the Philip-
pines, discussed this
with Michael
Richardson of the
International Herald
Tribune.

Q. Why isagricultureimportant for
the future of Eagt Ada where indus:
tridization is the chosen peth to pros:
perity?
A. Asidsfutureiscertainly in manu-
facturing. But even if hdf the re-
gion'spopulaionislivingindities,
what will happentothecther half?.
Peopleneedfoodtosurvive. They
cannot eat microchips.
Toproducethat foodwithless
land, water, fertilizer, pedticidesand
labor isatremendouschdlengefor

December 13, 1993

Q & A: Warning Signsfor East Asa’'sAgriculture

farmers governments and agricul-
tural research ingtitutes.

Q.What arethemost worryingtrends
in East Asian agriculture?

A. The loss of land from uben e
aoechmat and mary foms of care
lessness. Erosionand dedining sail
fertility arejust two of thewarning
dgns. About twoandahaf million
hectaresof forest aredisappearing
each year a ong with hundreds of
thousandsof hectaresof arableland.

The dynamic paodein the coun
trysidewho could build amodem
agriculturd sector aremovingtothe
townsandcities. Itispredicted thet
in 13Adan countriesinthenext 10
yearstherewill bemorethan 400
millionnew migrantsintotheurban
centers.

Q. How can people be persuaded to
stay in the countryside?

A. We nead much more pubdic aware-
nessabouttheproblem Govemments
mus meke the fight dedSonsto re-
versethetrend toward megecities.
Decatrdization is a key palicy. In-
dustriesshould bemovedtorura
areasto providework for landless
laborers.

Living conditions in the country-
dde shoud be mede much more &-
tractive Adaislogngrurd cultures
and idedseswdl asland. For exam+
ple, rice productionisnot just about
food but about storing water and
managing its flow.

Q, Why aremountainsand uplands
importantinthecydeof sustainable
agriculture?

A. Thelowlands, wheremost of the
food isgrown depend onthewater
storagecapacity of thehigher aress.
Thewater iscollectedin placesthat
have permanent vegetation and re-
lessad when it is nesded for cultiver
tion in the lowlands.

TheuplanddamegeinEatAda
isextensve Mog of thefloodsand
naturd disgtersinand around the
lowland ditiesarehillsbeing paidfor
uplanddeforesationandather abuses
of the ecosystem.

Q. Withpopulationincreasng and
adblelanddiminishing, will Asabe
abletofeaditsdf inthenext cantury?
A. Thispart of theworld hastremen-
dousintdlectud potentia, dynamism
and will power to get thingsdone.
But | am concerned that there may
not beenoughtimeleft tomakethe
drastic changeswhich areneeded.

If Eagt Adancountriescontinue
todo busnessinthenext 30 yearsas
they haveinthelagt 30, it will beto
thedetriment of theenvironment not
only for thisregion but perhapsfor
the rest of the world.

BEven with a populaiion of 5 bil-
lion, Asiashould be ableto feed
itself. Thequestioniswithwhat and
how. Will the sysems thet axe cho-
senbegableenoughtoavoidsodd
unrest, bearingin mindthat at the
beginning of thenext century less
then 20 paroart of the region’'s popu
lationwill bedassfiedasrich. The
rest will be poor, very poor. The
patiencecf ASd spoorisadmirable,
but not endless.
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Q. Canscienceproducenew, high
yiddingtypesofficeand other crops
tohd pAsiaproducethefoodit nesds?
A.lamvery confidentwecan. | am
dsosurethat food productioncanbe
doneinamuchmoresudtainebleand
environmentally consciousway than
at present.

Thelnternationd RiceReseerch
Indtitute, whichwascrested 35years
ago by the Rockefdler and Ford

Foundationsandisnow supported by
morethan 25 donors, istrying to
developaperennid, highyieldrice
dransothat thesmdl farmer will not
havetoreplant eechyear. Thisispart
of amgjor research effort tomake
ricecultivationmoreproductiveand
attractive, eveninmarginal aress.
Only afarmer whothinkshehasa
good futurewill beableto convince
his children to stay on the land.

*‘ Jhe Rice World

(USA)
June, 1993

Women critical for Adanrice

Canbara Augrdia—\WomeninAda
aretakingongregter responsihilities
inricefarming, saysThemaPads a
sodd soentiswiththelnternationd
Rice Research Institute.
“Morethan560 millionrurd
womenintheworldlivebeowthe
poverty line, andtwo-thirdsof them
areinAsia. They are among the
poorest andmost vulnerablepeople
intheworldandriceiscentrd totheir
daily lives,” Ms. Paris says.
‘They caryamgorloadof producingAsd
sdgplearop, rice whichthey thenfeed
to their families.”
Womenaftenmakeupone-third
of thericefarminglaborinIndonesia,
ThalandandthePhilippines andfully
one-hdf inNepa and India. The
risngpopulaionpressureontheland,
increesing poverty, migrationof men
seking employment, land degrada
tion, decressing fud-wood supplies
andeconomicriskintherainfedlands
aefordngwomentotakeongregter
responsihilitiesinricefaming, which
they carry out in additiontotheir
household and child-reering tasks.
Ms Pais spesking & the Aus
trdialRRI Day Saminar hdd in Can
baraentitied" TheFood TimeBambe
inAda” desribed IRRI' sactivities
toreducetheburdenonrurd women
throughitsWomeninRiceFarming
Sysems(WIRFS) prograndartedin
1986 to incorporete a broeder gopre-
ciation of therole of women and
gender isaues in rice faming sys
tems.
“IRRI ressrchhdpsrurd women
increeee the rice aupply, provide em-
ployment and raiseincomesinirri-
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gatedricegrowingaress” saysMs.
Pais “IRRI's WIRFS program ca-
riesout researchingender anaysis,
nutrition and socioeconomicsin
fanning systems which has fadili-
tated the development of ‘women
fiendy' fam equipment and techr
nologiesand senditized researchers
totherole of womeninfarming.
Smdl scde machines are baing de-
sgnedby IRRI enginearstoenhance
thewomen’sworking conditions
and improve the lives of thar fami-
lies.

For example, aricemicromill
auts trangport codts for rice process:
ingandincreasesincomesespecidly
when operated by womenwithina
community setting. Themicromill
replaceshand pounding - atedious
difficult job. “Women using the
mechinehavefounditrdievesthem
fromthedrudgery of poundingrice
for homeconsumption, andit helps
them gain some economic depand-
encethroughextraincome” shesays

Themicro-millisbangtestedin
variousPhilippineslocationsand has
been st to other countries; indud-
ing Bangadesh, Indonesa and Thai-
landtobeadgptedtothevillagerice
milling needs of each country.

Like dl IRRI-deveoped ma-
chines, blueprintsof thernicromill
are avalable free of charge to en
courageloca manufecturing. Dur-
ing the past four years, 700 small,
private companieshavereceived
30,000 design setstomake IRRI
meachineseconomicaly avalableto
farmers—many of whomarewomen.
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Stanffurter Mlgemeine

(Germany)
March 26, 1994

Grune Revolution rettete Millionen Menschenleben

DieErnghrungssituation in Asien bleibt trotzdem unsicher / Von Erhard Haubold

NEU-DELHI,imMérz. Indienund In-
donesien, die,,Giganten” Asiens, sind heu-
te Selbstversorger, kommen weitgehend
ohne Importe vo Reis und Weizen aus,
haben in manchen Jahren Uberquellende
Lagerhauser: Das ist das wichtigste Ergeb-
nis der ,,grlien Revolution”, zu schweigen
von der damit direkt verbundenen politi-
schen Unabhangigkeit und dem nationalen
Stolz von Drittwelt-Léndern, die erst seit
ein paar Jahrzehnten unabhéngig sind. Vie-
le Inder erinnern sich noch an die groRRe
Dirre von 1966, die zu Hunger und zu eini-
gen zehntausend Hungertoten gefihrt hétte
wéren da nicht Amerika und seine Getrei-
ddieferungen, rund zehn Millionen Tonnen
im Jahr, gewesen, die freilich mit einigen
harschen Auflagen verbunden waren, dar-
unter die Abwertung der Rupie und die
Forderung Prasident Johnsons nach der
Unterzeichnung eines ,,griine Revolution”
genannten “Pakets von Sofortmaf3nah-
men” . Dazu gehorte die Einfuhrung ,,hoch-
ertragreicher” Weizen- und Reissorten, die
Nobel preistrager Norman Borlaug und an-
dere (nicht zuletzt im Internationalen Reis-
forschungsinstitut IRRI in Los Bafios bei
Manila) entwickelt hatten. Dazu gehérte
der groRziigige Einsatz von Wasser, von
Diingemitteln und Pestiziden, Aufgegeben
wurde die seit der Unabhéngigkeit 1947
vertretene Meinung. daB die Industrialisie-
rung kréftiger Investitionen bedirfe, die
Landwirtschaft sich aber weitgehend von
selbst entwickele - solange Fortscritte bel
der Bodenreform, der Flurbereinigung und
der Abschaffung des ,,zamindari” genann-
ten Systems von Grof3grundbesitzern und
Unterverpachtung erzielt wiirden.

. Wir wollten Ergebnisse, hbhere Ertrége
pro Hektar mdglichst rasch”, so sagt es ein
indischer Wissenschaftier..Und wir er-
reichten unser Ziel, weil wir uns auf Gewin-
ner stiitzten, auf bereits einigermal3en wohl-
habende Bauern, auf Gegenden mit Bewas-
serung, Elektrizitét und Stral3en.” Bei den
an der Subsistenzgrenze lebenden Men-
schen hétte ,,es zuviel aufzuholen gegeben,
waren die Zuwachsraten aufgegesen wor-
den”. Der Punjab mit seinen fleiRigen Sikhs
wurde zum Symbol einer beispiellosen Er-
folgsgeschichte, zur Kornkammer in einem
armen Subkontinent, den viele im Westen
bereits als ,,hoffnungslos” abgeschrieben
hatten. 1973 gab esin Indien mehr Weizen,
als konsumiert werden konnte, wurde Uiber
den Export zur Entlastung gigantischer La-
gerbesténde diskutiert. Dank der Wunder-
saaten und hatter Arbeit wurde der Punjab
zum reichsten Unionsstaat Indiens mit ei-
nem beinahe zehnmal héheren Pro-Kopf-
Einkommen als im Landesdurchschnitt.
Diedurchschnittliche Zuwachsrate der Ge-
treideproduktion zwischen 1952 und 1993
betrug 2,7 Prozent im Jahr, mehr als die
Zunahme der Bevolkerung, die sich mehr
as verdoppelt hat und heute beinahe 900
Millionen Menschen betragt.

Sickonnen ernéhrt werden, well dieErn-
ten seit den achtziger Jahren um durch-
schnittlich mehr als vier Prozent wachsen,
vorher waren es nur 2,8 Prozent. Hunger,
gar Hungersnot, kommt im Sprachschatz
der jingeren Generation der Stadtbewoh-
ner nicht mehr vor. Die Durren der Jahre

1986 bit 1988 konnten ohne Importe be-
wiltigt werden. Dennochiist Indiens Erfolg
weiterhin in Gefahr. Der Erfolg der ,,gri-
nen Revolution” kdnnte dazu beigetragen
haben, da der enorme demographische
Druck bis heute vernachl&ssigt wurde. Die
Verfugbarkeit von Getreide pro Kopf der
Bevolkerung hat seit den fiinfziger Jahren
lediglich von 150 Kilogramm auf 175 Kilo-
gramm zugenommen. Kalorienmangel,
Untererndhrung und damit verbundene
Mangelerscheinungen sind weit verbreitet,
vet alem in den Dorfern, wo die Mehrzahl
der asiatischen Armen, fund eine Milliarde
Menschen, lebt. Andererseits |&3t wachsen-
der Wohlstand der stadtischen Mittelklasse
den Bedarf an Getreide - auch fur die Pro-
duktion von Fleisch und Milch - (iberpro-
porlional stark anslcigen.

Vor alem aber sind an der Jahrtausend-
wende mehr als eine Milliarde Menschen zu
versorgen, mul3 die Getreideernte von ge-
genwartig 180 Millionen Tonnen auf 225
bis 240 Millionen Tonnen gesteigert wer-
den, eine ,,enorme Herausforderung”, sagt
der Agrarwissenschaftler M. S. GilL Er und
andere weisen auf den ,,Hoffnungsschim-
mer” hin, auf die Méglichkelt, die landwirt.
schaftliche Produktivitét im Osten Indiens,
etwa in Westbengalen und Orissa, noch we-
sentlich zu steigern. In Bihar liege der Was-
serspiegel nur einen Meter unter der Erde.
in Punjab wirden seit 1980 Jahr fur Jahr
seben Prozent Zuwachs erzidlt, das Poten-
tial fir Elektrifizierung und Bewdsserung
sei bei weitem nicht ausgeschopft. Pro
Hektar erzielen hundert Millionen Bauern-
familien in Indien im Durchsehnitt zwei
Tonnen Rels, in anderen Landern sind es
fuinfzehn Tonnen.

,,Diegriine Revolution war ein Fehl-
schlag. Sie hat die genetische Vielfalt der
Pflanzen reduziert und sie anfalliger fur
Schéadlinge gemacht. Sie hat zu Bodenero-
sion und Wasserknappheit gefuhrt, zu ge-
ringerer Fruchtbarkeit des Bodensund sei-
ner wachsenden Kontaminierung. Der ein-
heimischen Bevolkerung stehen weniger
nahrhafte Getreidesorten zur Verfiigung,
eine grofRe Zahl von Bauern ist von ihrem
Land vertrieben worden. Die Gewinner wa-
ren die groflen Chemickonzerne, die Her-
steller landwirtschaftlicher Masehinen, die
GroRgrundbesitzer und die mit dem Bau
von Stauddimmen befal3ten Firmen.” Das
schreibt die indische Okologin Vandana
Shiva. Sie kritisiert, dal alte landwirt-
schaftliche Traditionen in Indien tber den
Haufen geworfen wurden, auf ,,Druck”,
wie sie meint, von Weltbank und amerika-
nischen Stiftungen wie Ford und Rockefel-
ler, die in den sechziger Jahren der Ausbrei-
tung der kommunistischen Revolution von
China aus eine griine Revolution hétten
entgegensetzen wollen. Wenige andere
Fachleute sprechen so harsch Uber die ,,im-
perialistischen Wundersaaten”, aber viele,
vor alem auRRerhalb Indiens, urteilen nach-
denklich bis skeptisch Uber die Erndhrungs-
sicherheit in Asien nach dem Jahr 2000.

Klaus Lampe, der Leiter des Reisfor-
schungsinstitutsbei Manila, spricht von ei-
ner ,,geheimnisvollen Bedrohung: der deut-

lichen Produktivitéssbnahmeinbesonders
intensive genutzten Reisgebieten”. Das

konnte die Stagnation der Ernten zu einem
Zeitpunkt bedeuten, da die Bevolkerung
noch einmal dramatisch wéchst - um eine
Milliarde in jeweils zehn Jahren bis zum
Jahr 2025. Um die Menschen ausreichend
mit Reis erndhren zu kénnen, miissen die
Bauern weltweit ihre Produktion um sieb-
zZig Prozent steigern.

Diese néchste grofRe Herausforderung
wird nicht mit den Methoden der griinen
Revolution zu bewéltigen sein. Denn bel
ihr fallen die Emtezuwéachse immer gerin-
ger aus, der Grundwasserspiegel sinkt (im
Punjab um einen Meter im Jahr), die Bo-
denerosion erfaldt immer grof3ere Fléchen.
Als grofRes Problem der hochertragreichen
Sorten erwelst sich der grofe Wasserbedarf
in der Landwirtshaft, die fur den ,,Wun-
derweizen” etwadreimal soviel Wasser be-
notigt wiefir dietraditionellen Sorten. Ein
Drittel deskiinstlich bewasserten Landesin
Indien ist durch Versalzung beretts un-
brauchbar geworden. Angesichtseines Be-
volkerungszuwachses um 590 Millionen auf
1,44 Milliarden Menschen bis zum Jahr
2030, mehr as in China, miisse Indien an
eine dramatische Intensivierung der Fami-
lienplanung denken, sagen Fachleute. Lam-
pe sp.richt von einem gordischen Knoten
aus Uberbevdlkerung, Arbeitdosigkeit und
einer auf Raubbau basierenden Agrarpro-
duktion in der Dritten Welt.

Indische Bauern verwendeten einstmals
an die 30 000 Reissorten, heute werden drei
Viertel der Ernten mit weniger als zehn
Sorten erzielt. Solche Monokultur birgt
groRRe Gefahren, die durch den Treibhaus-
effekt noch erhéht werden konnten. Eine
Veranderung des Niederschlags, hervorge.
rufen durch globale Erwérmung, kénnte
groRRe Agrarflachen in China, Indien, Indo-
nesien oder Burma ,,ausléschen” und Mil-
lionen von Menschen zu ,,6kologischen
Fliichtlingen” machen. Das wurde wahrend
eines Seminars in Manila gesagt, auf dem
auch zu horen war, dal3 schon ein kleiner
Riickgang der Reisernten zu ,,Massenhun-
ger” fihren konnte. Weil das Ackerland
weltweit als Folge von Indusgstriadlisierung,
Hauser- und StraRenbau zuriickgeht, muf3
der gewaltige Zusatzbedarf der néchsten
Jahrzehnte an Reis — Grundnahrungsmittel
fur die Halfte der Weltbevélkerung und der
Mehrheit in Asien — auf immer kleinerer
Flache, mit immer geringeren Zusdtzen von
Diingemitteln und Pestiziden erzeugt wer-
den. ,,Regenwald kann man nicht essen”,
sagt Klaus Lampe. ,,Gelingt e suns nicht,
die Flachenproduktivitdt zu erhéhen, wird
der Regenwald dem Bevdlkerungsdruck
nicht standhalten kénnen. Durch Industria-
lisierung, Urbanisierung, Versteppung und
Versalzung gehen jéhrlich mehrere Millio-
nen Hektar landwirtschaftlicher Nutzflache
verloren.” Um die neue Herausforderung
zu bewdltingen, wird eine Pflanze mit neuer
genetischer Struktur bendtigt, an der bei
IRRI in Manila fieberhaft gearbeitet wird.
Die Supersorte soll lange Wurzeln haben
und eine hohe Widerstandsféhigkeit gegen
Schéadlinge. Pro bewéssertem Hektar soll
sie einen Ertrag von 13 bis 15 Tonnen
hochwertigen Getreides liefern. Die Frage
ist nur, ob die Wissenschaftler von Los Ba
fios den Wettlauf mit der Zeit gewinnen.
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San Bartolome—If youtold Juan
Domingotha theGreen Revalution
was aflop, as some critics have
charged, hewould probably laughin
your face.

Juan, inhislate60s isaFilipino
farmerinthesmdl rurd village—or
barangayinthe Filipinolanguage-
-of San Bartolome(population 1,400),
some 70 milesnorth of Manila, the
capital.

Growing rice (palay) on two hec-
tares (5 acres) of land, hehasseen his
lifechangedramatically sincehe
began farming morethan 50years
ago. Thecredit, hewouldtell you,
be ongsmostly tothenew, improved
ricedevel oped at theinternationd
RiceResearch Inditute(IRRI), near
Manila.

Until theearly 1970s whenthe
GreenRevolutionbegansowingthe
ss0sof changethere, SanBartolome
(pronounced san-bar-TOL -oh-may)
wasnothingmorethanacollection
of bambooshedksadongtheCamiling
River. Thestreetsweredirt roads
that turned into mud in therainy
seeson. Therewereno Sdewaksor
shops or any town services.

“ItweasliketoOldWest,” says
Dr. Robert E. Huke, a retired
Datmouth College professor of ge-
ography who has frequently visited
SmnBatoomeasan| RRI consultant
over the past 20 years.

“Therewaseventheequivaent
of theoldtime snake-oil sdlesman,
who rumbled into town with potions
for every allment aswell asother
goods for people to buy.”

Today, SenBartolomeenjoysan
affluencethat oldtimerslike Juan
couldn'’t havedreamed of whenthey
were kids.

Juan’'shouseisanest cinder-
block-anc-woodbungdowwithfive
roomsand louvered glasswindows.
It hes dedtricity, weter, even an in+
door bethroom with modemn plumb-
ing. Intheevenings, Juanand his
wifewatchtelevision onaset that
occupies a centrd place in their liv-
ing room.
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Parlaying Palay into a Bonanza
for San Bartolome
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Juanhad only agrade-school edu-
cation, becausehehadtoleaveschool
toworkinthefiddswith hisbrothers
and sgers But his own three chil-
dren have been much more fortu-
nate. All of them arehigh-schoal
graduates or better,

Beddestharindugriousnessand
ill, the Domingos reldive pros-
perity isduetothenew, highyield
drains dffice devdoped & the Indti-
tute, aswell asto the advisers--
Hlipinoand American—whotaught
them how to grow them.

Backintheearly 1970s when
Huke first began visiting San
Bartolome, farmerslike Juanwere
severdy limitedinhow muchrice
they could plant. Existing strains

grew dowly and depended heavily
on waer, a precious commodity dur-
ingthelong dry spdllsthat follow
San Bartolome's summertime
monsoon rains.

Butthen, saysHuke dongcame
thenew, faster-growing strains, with
nameslikel R5 and IR20, devel oped
by the plant breeders a IRRI (pro-
nounced EAR-€g).

Thesecould beharvestedinjust
125days By contragt, theoldstrains
took 160days, or morethanamonth
longer, to mature.

Tothesavvy farmersof San
Bartolome, themessagewasdlear,
saysHuke: If they could grow ricein
lesstime, they could plant morecrops.
Thismeant they’ dwindupwithmore

ricethanthey neededtofeed ther
familiesandthey Coulddl therest.

“Many of thesemenmay notbe
abletoread or write, but they know
their business,” saysHuke, whonotes
that yiel dsmorethan doubled, from
1:7merictonsper hectarein 1965to
3.6tonsin 1980. (A metrictonis
equal to 2,204 1bs.)

Instead of wastingtheir profits
onfrivolities, hesays Juanand his
felow famers invesedthem in dig-
ging new wells, sothey’ dhavemore
imgationwater. Nowthey planttwo
crops ayedr.

In addition, they have bult or-
agebins whichmeansthey don't-
havetosdl dl theirriceat theheight
of the harvest sesson, when the mar-
ket isglutted and pricesarelow.
Insteed, they keep some of it in dor-
age until prices climb again.

Hevald e

23

Tribune

PURLISIIED WITH THE NEW VORK TIMES M50 TUE WasHIMITON BgF

March 18, 1994

Asgan Population Growth
ISOvertaking RiceOutput

Manila- The race to avoid a colli-
sion between population grwoth and
riceproductioninAsiagoeson, amid
warrying Sgns thet gans of the re-
cent past may belost over thenext
few decades.

Inthepast quarter-century,
populationsof countrieswhererice
isastaplefood grainhaveincressed
by anaverageof 70 percent, but this
increase was matched by higher
yields, thanksto the soread of new
rice technology. Glold rice produc-
tiondoubled, worldricepricesfell
by more than 40 percent and per
capita rice consumption rose by an
average of 25 percent.

MAHARUB HOSSAIN

But while the populations of ma:
jor rice-consuming netionscontinue
toswdl, growthinriceproduction
hasd owed dramaticaly inthe10
countriesthat account for 85 percent
of gobd output. If these trends con-
tinue, demandfor ricein many parts
of Asawill outstrip supply within a
fewyears Changesindietsinsome
indugtridizing nations, where peo-
pleareeatinglessrice, will not dter
thistrend.

Allevigionof povertyisanaddi-
tional forcebehind therising de-
mendforrice Millionsof Aansand

Africansstll havericeonly oncea
day,if adl. Theneadforricewill be
an estimated 70 percent higher in
2025thanitistoday. Yiddsmust
morethan doublejust to maintain
current consumptionlevels. They
mugt increeee dill more if malnutn-
tionand poverty inAfricaand South
Asiaareto be overcome.

Yet complacency seemstobe
growing. Insomeplaces, atentionis
shiftingfromraigng productivity to
protecting naturd resources Donor
agendesaredlocaingmoreof ther
limited research fundsto projects
thet am to consave the neturd re-
sourcebase Lessmoney isdirected



toprojectsdesigned toraisefood
production. Both are needed, ina
mutually supporting framework.

Policymekersinlessdevd oped
countriesared so shiftingemphasis.
Many governmentsarewithdrawing
subsdiesfromfertilizersand other
agriculturd supplies. They arere-
dudnginvesmentsinwater-resource
development and agriculturd re-
searchandextenson. They areadopt-
ing progans tet pomae agp d-
vesficaiona theexpenseof food
production. Hnendngtodevelopand
maintaintheirrigationand drainage
sysemsthat helped soreed modern
gransofficeinthe1960sand 1970s
hasfdlen dramaticaly.

Dediningred pricesontheward
market have added to the compla:
cency about rice production. But
warld trade invaves a mere 4 pa-
cent of globa output. International
pricetrendsdonot reflect theshaky
bd ancebetweenoveral supply and
demand. For example, Chinaand
Indiaconsume55 percent of world
ricesupplies. If aseriesof naturd
disastersforced either country to
import just asmall fraction of na-
tional demand, international rice
prices would rice substantially.

Growthinriceoutputinthelest
yearsheshemachievedprimaily
by increasingyield. But yieldgains
gppear to beflattening. Reversing
that trend will not be easy.

Theeguationiscomplicatedbya
reductionintheareacf ricecultive:
tion. Primericelandisbeinglostto
indudtridizationand urbanizetionin
thefagter-growing Adancountries
Inthelate1980s theharvested area
of ricedeclinedin China, Japan,
Burma and the Philippines.

If environmentd conoamsresLit
inpalidesthetremovemargind lands
fromriceproductionandhestenthe
shiftfromintensvetolessintensve
croppingsystems; theareaunder rice
cultivationwill declineevenfagter.
Thiswill intensfy pressuretoraise
yieldsto meet theanticipated in-
crease in demand.

Imigetedriceancountsfordmost
75percent of thetotd. Mog farmers
plant highryiddingmodernriceva
rieties and outputisgpproachingthe
calling attainablethrough modern
scientifictechniques. For thelast
threedecades, yiddsin Japanand
South K oreahavefluctuated betwean

6and6.5tonsper hectare(2.5a0res).
YiedsinChinag onthemainindone-
sianidand of Javaandin Punjaband
Tamil Naduin Indiawill soonreach
that level.

Inthetropics thegap between
yiddsandexperimentd yield poter+
tid isdtill largebecauseof suchnatu-
rd forcesasfloods, droughts, heavy
rainfall and salinity.

Mog of theincreaseinriceyidds
inthefavorableenvironmentsof the
last 25yearswasachieved by plant-
inggeneticaly improved varieties
designedtorespondwell tochemical
fertilizer andagrochemicds Whetis
neededisanew generation plant
typeaswell ascropping technology

that rlieslessoninputsfrom off the
farmandmoreonknowledge-basd
management tomaintainthenatura
resource whileraising yields.

Sudiesshowthat per capitarice
conaumptiondependslargdy onin-
come. Riceisaluxury fortheworld's
poorest. They rdly moreonlow-cost
foods coarsegrainsand sweet poter
toes Whentheirincomestrise, their
riceconsumptiongoesup. Ricebe-
comes less important only when in-
comesincreasetoapaint wherepeo-
plecanafford mest, fish, breedand
vegetables.

INAga per capitariceconsump-
tion hasdeclined only inhigh- and
middle-incomecountries, suchas

Japan, South Korea, Mdaysiaand
Thailand. Theincomethreshold at
which higher-qudity, morevaried
foodsaresubdtituted for ricehasnot
yet beenreached for China, India,
Indonesiaand Bangladesh—which
account for 70 percent of worldrice
consumptionand dominategrowth
in demand for rice.

The writer, head of the Social Sciences
Division at the International Rice
Research Institute based in Los Bafios,
Philippines, contributed this comment
to the Herald Tribune.
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Haghtened alarm over rice price

Agronomists: Shortage in Asia looms

LosBafios Laguna(IPS—Thein-
ternationd priceof ricehasrisenby
50 percent inthe past six months,
andAsasricestocksareat their
lowest sincethe 1970s. Together,
thetwo factspointstoan ominous
food futurefor Asia, agronomists

Theriseinricepricehassofar
mainly affectedthehigh quality ve-
riety, andwastriggered by a30 per-
cent dropin Japan’sproduction be-
cause of cold weather.

Japan hasimported some2.5
milliontonsof riceinthepast months
fromtheUnited Satesand Thailand.
(Thiscoincided withthestepped up
USpressurethisyear to open up
Japan’smarket toriceimports, but
Tokyowould havenesdedtoimport
rice anyway.)

Comparedtothetatd worldwide
riceproduction, thevolumeof Jepa:
neseimport thisyear isnot much but
it representsnearly 30 percent of the
total rice traded internationally.

Thepricehikehasd o effected
thedomesticmarketsintheworld's
twolargest producers—Indiaand
China—wherericeisdearer by upto
30percent over thepast four months.

KUNDA DIXIT
Inter Press Service

Nationd ricestocksof various
Adancountrieshaveshrunk toa20-
year low asrising population and
plateaing productivity forced coun-
triestodigintotheir reservestomeset
supply shortfals.

Agronomigssay thevoldility of
thericemarket and depleted stocks
arewaming Sgnsof aloomingshort-
ageintheregion'smangaplegran.

“Ther afoodai-
ssinSouthAsaandthePhilippines
isareal possibility unlessricere-
searchsucceedsinmakingabresk-
throughinhigh-yieldingvarieties”
saysMahabubHossain, heed of the
Socid SciencesDivisonof theln-
ternationa RiceResearch Inditute
(IRRI)inLosBafios, near Manila

IRRI isworking on abreed of
“super-rice’ toboostyiddsby upto
30 percent andonavariety of tropi-

hybridrice. But thenew seeds
arenot expectedtobeavailablefor
another six years.

Inthepagt 25years, globd rice
production has doubled, thanks
largdy tothehighyiddGreenRevo-

lution seedsthat IRRI devel oped.
Countrieslikelndia, Bangladesh,
Indonesiaand the Philippinesbe-
camesdf aufficientinriceproduc-
tion.

“Thisdramatic progresshasd-
lowedamood of complacency toset
inregardingAdasabilitytohandle
the food population equation,”
Hossain, whoisaBangladeshi, told
IPSinaninterview. TheGreenRevo-
lutionbreskthrougharebeginningto
plateau off.

JpenandK oreahavethehighest
rice productivity, growing 6.5tons
officeper hectare. Ching whichwas
growingonly four tonsper hectarein
the 1970s, now producesupto six
tomesper hectare, Indonesiaisreach
ingthe5.5ton per hectarerange.

Indidsaverageisdill only 2.7
tonsper hectare, but aresslike Pun-
jab and Tamil Nadu produce up to
5.2tons. Bangladesh'sddtapaddies
grow anaverageof threetomesper
hectare.

“Thereisroomforimprovemat,
but a six tonnesper hectareweare
reechingtheupper threshold of wheat
can be achieved with present tech-
nology,” Hossain says.
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Whilethelikelihood of adra:
matichregkthroughinnewriceinthe
next decadeisdim, paddy fields
acrossAsaarebeing eaten up by
urban sprawl, thereislessmoney for
infrastructureandimproper irriga:
tionhessinatedlargetractsof famm-
landsin South Asia

Thereisonepogitivesgn.As
countriesget richer, it hasbeen ob-
served that their riceconsumption
fdls. Per capitariceconsumption
hesfaleninJapan, Thailand, South
KoreaandMdaysaover thepast 20
years.

Inpoorer countrieslikeChing,
India, Indonesia, riceistill aluxury
andgrowingincomeswill leedtoa
risein rice consumption.

Whilericher Asian countries
wherericeconsumptionisfalingest
only 10 percent of theregion’spro-
duction, Ching, Indig Indonesaand
Bangladesh—whichhaveyettoreech
theincomethresholdwherericecon
mptiondriops—oosumemarethen
70 percent of thetotal riceinthe
world.

Asgdsthreehillionpopulationis
expectedtoincressely S5 paroatin
the next 35 years.

WarnsHossain: “Withoutacon-
tinuing growth in rice productivity, it
will bedifficult tomaintain thefood-
population balancein Asia.”

Riceproductionisalsothreet-
ened by other uncertaintiessuchas
dimatechangecausedby thegrean
houseeffect and ozonedepletion,
which could cut harvestsdragtically
in the poorest regions of Asa

IRRI recently orgenizedanintar-
national symposium on Climate
ChengeandRiceinLosBafios where
entigsexchangedthar latestfind-
ingsonwhether riceplantscanadapt
to warmer conditions.

Thedimatechangespecidist
fromtheUnited NationsEnviron-
ment Programme (UNEP), Peter
Ushe, told participantsthat ASawas
dready onafood security tightrope:
“The spectre of famine has not
touchedtheAsian continentinthe
way it hasblighted Africa Yet the
current Situation haswhispered a
warning whichweignoreat our

peril.”
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Riceoutput in lowlandsstill poor

Riceproductiontheworld over has
nearly doubledinthelast 27 yearsand
whilehigher yield accountsfor 80 per
cent of therise, only 20 percent has
beenbecausedf anincresseinthearea
under ricecultivation. TheManila-
besed Internationd RiceReseerchIn-
ditute(IRRI), according toitsdeputy
director general, Dr. Kenneth S.
Fischer, hascontributed Significantly
to this development.

Dr. Figcher, whoisin Lucknow to
atendtheinternationd conferenceon
rainfed lomland rice ressarch, says thet
anedfthemod Sgnificant outcomesof
resserchhasbeenthet thepricedf rice
globally hasremained moreor less
stable.

Inaninforma conversationon
Thursday attheconferencevenue Dr.
Fischer, Dr. Robert S. Zeigler, pro-
gramleeder rainfedlomandriceeco-
sysemat IRRI, Dr. Mahabub Hossain,
economistand heed, socid sciences
divison, IRRI and Dr. M. D. Pethek,
director generd, UPCoundil for Agri-
cultural Research, whoareamongthe
76 ddlegatesfrom Indiaand abroad
taked at length about theadvancesin
ricereseerchandtheneadfor laying
sressonranfedlowlandricecultiva-
tion.

THE CONSORTIUM: The
ranfedlowlandriceresearchconsor-
tium (RLRRC) wasset upfiveyears
agowithaninitid Sx members and
later four more member-countries
joinedit. The present chairman of its
gegingcommittesisDr. R.K. Sngh,
director (research) a theNarendraDev
University of Agricultureand Tech-
nology (NDUAT), Kumarganj,
Faizabad, Itsaimistoidentify the
needsof ricegrowersand their prob-
lems. Socid scientistsaredsointe-
graadintotheprojectstolookintothe
non-agriculturd factorsandther ad-

RATAN MANI LAL

iceisthenmedeworkableby thebio-
logicd scientigsworkingat there-
sarchgaions sadDr. Hossain, who
isfrom Bangladesh.

Dr.Zegler, aplant pathologigt, sad
thetinthe1960s any increaseinglobd
riceproducionwascondderedamost
impossiblebut condstent effortsto
persuedericefammerstouseimproved
technology andrdated practicesand
diversify hadled totremendousim-
provement. However, toaspedificques-
tion, Dr. Fischer saidthat itwasnot
possibletotacklethegloba hunger
problemonly by anincreaseinrice
production astheproblemwasone
whichrequitedajoint globd effort.

Rice bengthetgpledettheword
over, isthebaseover whichanoverdl
improvementinsocid andliving con-
ditionscenbebessd, sadDr. Hossan.
Foringance Japan, Korea, Thailand
and Tawan, themgor indudtrialised
countriesinsoutheest Aga, firg went
infor increasing rice productivity,
whichlater ledtolandreforms diver-
dficaionandhigherincomes Thetwas
whét ledtothestateof intensveindus-
trdistionwhichnow prevailsinthese
countries.

UNEQUAL SHARE: Of tretoid
asunder ricecultivationintheworld,
haf isirrigated land andtherestis
radedlowland. However, theproduc-
tivity intheformer accountsfor 75 per
cantof thetotdl productionwheressthe
|atter aocountsfor therest. “ Thet shows
thepoor productivity of raided low-
landswhichnecessitatedtheformetion
of theconsortium,” said Dr. Hscher.
Theprablemsencounteredinlomands
arefrequently occurring drought and
ubmergenceconditions soil dinity
andedidity andthecountriesaffected
arethoseinthelndochinaregion, in-
dudingMyanma, Thailand, Indone-
Sa Philippines Bangladesh, Nepdl.

Thetodsulilizedforimprovement
arebiotechnology for better petand
disseseconird andmodamn, computer-
izedanelydsaf farm practices sAdDr.
Zdgler. Theeffortisdsotosteadily
reducefleecultivationinrainfed|ow-
landsanddiversfyinother crops sad
Dr. Pathak. A network of therice-pro-
dudng countrieshesbeenformedand
mutudly bendfidd reseerchnotesare
exchangedbetwemnatherintametiondl
famresearchbodiessuchasthecentre
for ressarchin wheset and maizein
Mexioo, for vegetablesin Taiwan, for
tropicd foragegrassesinL ainAmaica
andthelnternational Crop Research
Institutefor Semi-Arid Tropics
(ICRISAT).

BASCFACTORS Thehescfec-
torsforincreed ngprodudtivity arebet-
terirrigationandhighyiddingvarie-
tiesand useof better chemicd fertilis:
a's accordingtoDr. Fscher,whoadded
thet theintegrated pest management
(IPV) tediqueinitieted by Dr. Pathek
had contributed agreat dedl intackling
thepest problem. Theresstanceto
inssctsandpestshedincresssdbecause
of IPM practices.

Thecurrent conferencedoin-
cluded a workshop on the physiology
of drought and submergence, thean-
nud technicl megtingof RLRRC, fidd
visitsto consortium research Stesand
the RLRRC steering committee meet-
ing, the programmes having begun on
February 28 will conclude on March 5.
The IRRI, the Indian Council for Agri-
cultural Research (ICAR) and NDUAT
have jointly organized it with support
from the Manila-based Asian Develop-
ment Bank. The participants are from
organizations in India, Bangladesh,
Philippines, Vienam, Australia, Indo-
nesia, Thailand, USA, UK, Laos, Cam-
bodia, and Madagascar.
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STATEMENTS

Thelnternational Rice Research Ingtitute
(A NONSTOCK, NONPROFIT ORGANIZATION)

FINANCIAL STATEMENTS
DECEMBER 31, 1993

Report of Independent Accountants

To the Board of Trustees of
Thelnternational Rice Research |nstitute
(A nonstock, nonprofit organization)

We have examined the statement of financial position of The International
Rice Research I nstitute (a nonstock, nonprofit organization) as of December
31, 1993 and the related statements of activities and of cash flows for the year.
Our examination was made in accordance with generally accepted auditing
standards in conformity with international audit guidelines asissued by the
International Federation of Accountants and accordingly included such tests
of the accounting records and such other auditing procedures aswe
considered necessary in the circumstances.

Asexplained more fully in Note 2, the Ingtitute' sfinancial statementsare
prepared on the basis of accounting practices prescribed for international
agricultural research centers seeking assi stance from the Consultative Group
on International Agricultural Research. Such practices conform with generally
accepted accounting principles.

In our opinion, thefinancia statements referred to above present fairly the
financia position of The Internationa Rice Research Ingtitute as of December
31, 1993 and its acitivities and its cash flows for the year, in conformity with
generally accepted accounting principles which have been applied on abasis
consistent with that of the preceding year except for the change, with which
we concur, in the method of accounting for accruals of liabilities as described
in Note 2 to the financial statements.

Our examination was made for the purpose of forming an opinion on the basic
financia statementstaken as awhole. The supplementary schedules of grant
revenue, fixed assets, capital expenditures, capital fund movement and details
of operating expensesfor the year ended December 31, 1993 are presented for
purposes of additional analysis and are not arequired part of the basic
financia statements. Theinformation in such supplementary schedules has
been subjected to the auditing procedures applied in the examination of the
basic financial statementsand, in our opinionisfairly stated in all material
respects when considered in relation to the basic financia statements taken as
awhole.

Price Weterhouse
Makati, Metro Manila, Philippines
February 28, 1994
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STATEMENT OF FINANCIAL POSITION Note 1993 1992
DECEMBER 31, 1
c 31,1993 ASSETS (US Dallar 000)
CURRENT ASSETS
Cash and cash equivalents 2and 3 40,821 36,362
Accounts receivable
Donors 4 2,908 5,977
Employees 198 237
Others 5 1,036 1,295
Inventories 2 1,332 1.556
Prepaid expenses 179 181
Total current assets 46,474 45,608
FIXED ASSETS (EXHIBITS 3, 3A AND 3B)
Property and equipment 59,352 50,298
Less: Accumulated depreciation (25,472) (24,516)
Total fixed assets - net 2and 6 33,880 25,782
Total assets 80,354 71,390
LIABILITIESAND FUND BALANCES
CURRENT LIABILITIES
L oan payable 2,500 -
Accounts payable
Donors (Exhibit 1) 7 6,466 12,262
Employees 8 5 44
Others 9 1.643 1,150
Accruals and provisions 10 and 12 14,821 17,968
Total current liabilities 25,435 31,424
LONG-TERM LIABILITIES
Accounts payable
Employees 8 3,744 4,507
Others 9 1,385 1,375
Total long-term liabilities 5,129 5,882
Total liabilities 30,564 37306
NET ASSETS
Capital invested in fixed assets (Exhibits 3, 3A and 3B)
Center owned 12 32408 25,206
In custody 12 1,472 576
Capital hind (Attachment 1) 12 10,666 4,992
Operating fund 12 4,489 2,739
Self-sustaining hinds 12 876 836
Total net assets 49,911 34,349
Cumulative translation adjustments 2 (121) (265)
Total liabilities and net assets 80,354 71,390

(See accompanying notes to financial statements)
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STATEMENT OFACTIVITIES
FOR THE YEAR ENDED
DECEMBER 31, 1993

Core Complementary Self- Total
Note Sustaining
Unrestricted Restricted Total Activities 1993 1992
(US Dallar [XXI)
Revenues
Total grants - (Exhibit 1) 2 22,060 4,853 26,913 17576 44,489 41,201
Other revenues 1,219 1,219 1,285 2,504 3,985
Total revenues 23.279 4,853 26,132 17,576 1,285 46,993 45,186
Operating expenses
Research programs 7,852 2,722 10,574 4,575 15,149 14,804
International programs 4,422 1,401 5,823 8,247 14.070 12,728
Research support 1,445 1,445 1,445 1,910
General administration 3,453 343 3,796 3.796 3,823
General operations 5,149 307 5,536 4,754 1,123 11.413 9,358
Depreciation 2 1,139 1,139 122 1,261 2,612
Staff adjustment program 2,517 2,517 2,517 -
Total operating expenses 25,977 4,853 30,830 17,576 1,245 49,651 45,235

Recovery of indirect costs

(2491) - (2,491) -

(2,491) (1,626)

Total expenses (Exhibit 2 and

Attachment 11) 23,486 4,853 28,239 17,576 1,245 47,160 43,609
Excess of revenue over expenditures 12 (207) - (207) - 40 (167) 1,577
Allocated as follows:

Operating fund 12 (207) (207) (207) 1,401

Other funds (self-sustaining) 12 - 40 40 176
(207) (207) 40 (167) 1,577

MEMO ITEM

Operating expenses - By natural classification

Personnel costs 15,125 1,270 16295 2,558 287 19,240 17,069

Supplies and services 8,730 3,097 11,827 13,718 834 26,379 22,891

Operational travel 983 486 1,469 1,300 2 2,771 2,663

Depredation of fixed assets 1,139 - 1,139 122 1,261 2,612

Recovery of indirect cost (2,491) - (2491 (2,491) (1,626)

Total operating expenses (Exhibit 2 and

Attaclunent I1)

23,486 4,853 28,339 17,576

1,245 47,160 43,6119

(See accompanying notes to financial statements)
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STATEMENT OF CASH FLOWS
FOR THE YEAR ENDED
DECEMBER 31, 1993

64

1993

1992

CASH FLOWS FROM OPERATINGACTIVITIES
Excess (deficit) of revenues over expenses -

(US Dollar ‘000)

core operations and self-sustaining activities (167) 1,577
Adjustments to reconcile net cash provided
by operating activities:
Depredation 1,261 2,612
Disposals and write - off of property and equipment 45 42
Decrease (increase) in assets
Accounts receivable
Donors 3,069 1268
Employees 39 60
Others 259 (65)
Inventories 224 234
Prepaid expenses 2 34
Increase (decrease) in liabilities:
Accounts payable
Donors (5,796) (1,601)
Employees (802) 460
Others 503 618
Accruals and provisions (3,147) (2,115)
NET CASH (USED IN) PROVIDED BY OPERATING ACTIVITIES (4,510) 3,124
CASH FLOWS FROM INVESTMENT ACTIVITIES
Acquisition of property and equl pment
Center owned (8,508) (7,569)
In custody (896) -
Funds invested in property and equipment 8,098 4,915
Increase in capital fund 5,674 3,159
Increase in operating fund 1,957 -
Cumulative translation adjustments 144 (853)
NET CASH PROVIDED BY (USED IN) INVESTING ACTIVITIES 6,469 (348)
CASH FLOWS FROM FINANCING ACTIVITIES
L oan proceeds from World Bank 2,500 -
NET CASH PROVIDED BY FINANCINGACTIVITIES 2,500 -
NET INCREASE IN CASHAND CASH EQUIVALENTS 4,459 2,776
CASHAND CASH EQUIVALENTS
Beginning 36,262 33,586
End 40,821 36,362

(See accompanying notes to financial statements)



STATEMENT OF FINANCIAL
STATEMENTS
DECEMBER 31, 1993

Note 1 - General

The International Rice Research Institute (Ingtitute) was established in 1960 to

undertake basic research on the rice plant and applied research on all phases

of rice production, management, distribution and utilization with the objective
of attaining nutritive and economic advantage or benefit for the people of Asia
and other major rice-growing aress.

Asanonstock, nonprofit organization under Republic Act No. 2707 and an
international organization under Presidential Decree No. 1620, the Institute
was conferred the status of an international organization in the Philippines
and was granted, among other privileges and prerogatives, the following tax
exemptions:

a) exemption from the payment of gift, franchise, specific, percentage, red
property, exchange, import, export, documentary stamp, value-added and
al other taxes provided under existing laws or ordinances. This exemption
extends to goods imported and owned by the Ingtitute to be leased or used
by its steff;

b) exemption from payment of gift tax; all gifts, contributions and donations
to the Ingtitute are considered allowable deductions for purposes of
determining the income tax of the donor; and

c) exemption from payment of income tax of non-Filipino citizens serving on
the Ingtitute's technical and scientific staff on salaries and stipendsin
United States dollars (US$) received solely from, and by reason of, service
rendered to the Institute.

The Ingtitute receives support from various donor agencies and entities
primarily through the Consultative Group on International Agricultural
Research (CGIAR). CGIAR isagroup of donors composed of governments of
various nations and internationa organizations and foundations.

Note 2 - Basis of financial statements presentation and significant
accounting policies

The accompanying financia statements, expressed in US$, are prepared on the

basis of accounting practices prescribed for international agricultural research

centers seeking assistance from the CGIAR. The CGIAR - prescribed

accounting practices conform with generally accepted accounting principles.

The CGIAR discontinued the accounting of commitments as actual
ligbilities and adopted the accrual method of accounting for expendituresin
accordance with generally accepted accounting principles effective January 1,
1993. The effect of the change is shown as a prior period adjustment to the
December 31, 1992 fund balances. (Note 12)

CGIAR adopted anew set of format of financial statements effective
December 31, 1993. Certain accountsin the 1992 financia statements have
been reclassified/restated to conform with the 1993 financia statements
presentation.

A summary of the Ingtitute’s significant accounting practicesis set forth to
facilitate the understanding of data presented in the financial statements.

Cash equivalents - Cash equivalentsare short-term, highly liquid investments
that are readily convertible to known amount of cash with original maturities
of three months or less.

Foreign currency transactions - Philippine peso and other foreign currency-
denominated transactions are trand ated to US$ for reporting purposes a
standard bookkeeping rates which approximate the exchange rates prevailing
a the dates of the transaction. Exchange differences resulting from (a) the
collection of foreign currency-denominated receivables and, (b) the settlement
of foreign currency-denominated obligations at rates which are different from
which they were originally booked are credited/charged to operations.

Exchange differences resulting from the translation of balances of foreign-
currency denominated accounts are carried in the “ Cumulative Trandation
Adjustments’ account.
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Revenue - Revenue from unrestricted core grants are pledged on an annual
basis and are recognized in the accounts when there is probability of collectionin
theyear the grant is pledged. If the pledgeis|ater judged to be
uncollectible, it iswritten off against revenue of the year in whichitis
determined to be uncollectible. These grants are utilized to fund core
programs and the regular operating requirements of the Institute.

Restricted core grants and grants for complementary projectsare
recognized asincome when funds are committed or received from the donors
to the extent of expenses actudly incurred. Disbursements from these sources
are limited by conditions embodied in agreements with donor organizations.
Excess of grants received over expenses, representing grants applicable to
succeeding years, is classified as Accounts Payable - Donorsin the Statement
of Financial Position.

Inventory of materials and supplies - Inventory of materials and suppliesis
stated at cost using the moving average method. Materiasin trangit are stated
at invoice cost.

Property and equipment - Property and equipment acquired prior to 1991 are
carried at cost or estimated value; acquisitions starting 1991 are stated at codt.
Replacement and renovation of assets and property are financed through
reserves funded primarily by depreciation. Depreciation of all assetswhich
are owned by the Ingtitute is computed On the straight-line method over the
following estimated useful lives of the related assets:

Estimated Life
Category Description
1993 Prior years
Years
Physical facilities
Building and improvements 60 40
Electrical equipment 12 8
Infrastructure and leasehold
Site improvements 60 5
Furniture and equipment
Farming
Farm machinery and equipment 15 7
Shop machinery and equipment 12-15 6-10
Laboratory 10 8
Office 5-12 4-10
Auxiliary units 10 6-8
Computers 5-8 3
Vehides 6-10 4-7

Assetsin custody are financed by restricted and complementary funding and
remain the property of respective donors until the expiration of the agrement/
contact after which decisions on disposition are made by donors. Such assets
are shown as a separate item in the statement of financia position.

Effective January 1, 1993, assetsin custody are no longer depreciated.

Note 3 - Cash and cash equivalents
Cash and cash equivaents at December 31 consist of:

1993 1992
(US Dollar 000)
Unresificted 4,489 2,739
Restricted 36,332 33,623
40,821 36262.




The restricted cash balance includes $10,666 thousand as of December 31,
1993 (1992- $4,992 thousand), which represents funds set aside for
replacements of or improvements on property and equipment.

Note 4-Accountsreceivable - donors
Accounts receivable from donors consist of unreleased balances of approved
grants and expenses advanced at December31 and are classified as follows:

1993 1992
(US Dollar ‘000)
Core grants
Unrestricted 216 3,096
Restricted - 200
Complementary project grants 2,692 2,681
2,908 5,9

The Secretariat of CGIAR assists the Ingtitute in following up the release of
core grants by donors.

Notes -Accountsreceivable - others
Other receivables at December31 consist of:

1993 1992
(US Dollar ‘000)
Advances to projects 143 819
Advances to suppliers 488 -
Others 405 476
1,036 1,295

Note 6 -Property and equipment |leases
Property and equipment at December31 are classified under the following
accounts:

1993 1992
(US Dollar ‘000)
Owned
Cost
Physical facilities 28,026 25,740
Infrastructure and leasehold 6,379 3,560
Furnishing and eluipment 22,969 19,916
57,374 49,216
Accumul ated depredation
Physical facilities 10,803 10,417
Infrastructure and leasehold 101 97
Furnishing and equipment 14,062 13,496
24,966 24,010
Net book value 32,408 25,206
In Custody
Cost
Physical facilities 247 16
Furnishing and equipment 1,731 1,066
1,978 1,082
Accumulated depreciation (Note 2) 506 506
Net book value 1472 576
33880 25782
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Theland used as site for research activitiesis leased for aperiod bf 25 years
up to year 2000 from the University of the Philippines for anominal rent and
is renewable upon mutual agreement of the parties. Pursuant to the
Memorandum of Understanding between the Government of the Republic of
the Philippines and the Institute, all the physical plant, equipment and other
assets bel onging to the Ingtitute shall become the property of the University
when the Institute’'s operations are terminated.

In support of any expansion of the agricultural research progran, of the
institute and the University, the Philippine Government authorized the
University to acquire by negotiated sale or by expropriation certain private
agricultural property under Presidential Decree No. 457.

The Indtitute also leases land and other property from third partiesfor project
experimental sitesfor periods ranging from oneto five years.

Note 7 -Accounts payable - donors
Accounts payable to donors at December 31 consist of grants received in

1993 1992

(US Dollar ‘000)

Unrestricted core 1,000 2,000
Restricted projects 2,200 3,016
Complementary projects 3.266 7.246

6,466 12,262

Note 8-Accounts payable - employees

The current and long-term accounts payable to employees consist of

accumul ated leave earned by and payable to Internationally and Nationally
Recruited Staff upon termination of servicesin addition to repatriation costs of
Internationally Recruited Staff.

Note 9-Accounts payable - others

The current and long-term accounts payabl e-others represent accrual of
training charges of post-doctoral scholars, research fellows and trainees such
as stipend, board and lodging and other direct expenses to be incurred by the
Institute.

Note 10- Accruals and provisions
Accruals and provisions at December31 consist of:

1993 1992

(US Dollar ‘000)

Capital projects 4,828 7,425
Staff benefits 2,282 1,011
Others 7.711 9532

14,821 17,968

Note 11 - Saff benefit plan
The Institute maintains a non-contributory provident fund for the benefit of its
Nationally Recruited Staff. Monthly contribution to the fund is computed at
105% of the employees’ basic salary. The plan provides for lump-sum
payment to qualified employees/members upon their separation from the
Institute, under certain conditions.

Contributions to the fund amounted to $414,281 in 1993 (1992- $555,730).



Note 12- Changesin fund balances; prior period adjustment

Fund Balances

Capital invested
in Fixed Assets
Center In Capital Working Core Operating Self- Tota
owned Custody Capital  Operations Fund, sustaining
(US Dollar ‘000)
Balance, January 1, 1992 20,866 - 1,834 2,719 (1,382) - 660 24,698
Additions, net 4.916 - 3,158 - - - - 8,074
1991 Deficit offset
against 1992 operations - - - - 1,401 - - 1,401
Excess of revenue
over expenses - - - - - - 176 176
Balance, December 31, 1992
As reported 25,782 - 4.992 2,719 20 - 836 34,349
Reclassfficatlon (576) 576 - - - - -
Prior period adjustment - - 2,978 - 1,957 - - 4,935
As restated 25206 576 7.970 2,719 1,977 - 836 39,284
Additions, net 7,202 896 2,696 - - - - 10.794
Excess (deficit) of revenue
overexpenses - - - - (207) - 40 (167)
Reclassification to
operating fund - - - (2,719) (1,770) 4,439 - -
Balance,December 31,1993 32,408 1,472 10,666 - - 4,489 876 49,911

As mentioned In Note 2, the Institute adopted the accrual method of accounting for expenditures in accordance with

generally accepted accounting principles effective January 1,1993. Accordingly, obligated expenditures contracted for

goods or services to be received or performed at afuture date as of December 31, 1992 were adjusted as prior period

adjustment to the beginning fund balances in the current year.
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Thelnternational Rice Research Institute EXHIBIT |
Schedule of Grant Revenue
For the Year Ended December 31, 1993
Donors Total_ Funds Acgounts Advance Grant
Available Receivable Payment
1993 1992
(@
(US Dollar ‘000)

Core Unrestricted
International-European Economic Community 2,122 2,122 2,289

World Bank 2,000 (2,000) 1,000 2,500
Australia 621 621 646
Belgium - 112 112 150
Canada-Canadian International Devel opment Agency 1,135 1,135 1.384
China 90 90 80
Denmark-Danish international Development Agency 667 667 784
Finland - - 193
Germany-BMZ 768 768 837
india 98 2 100 100
indonesia - 50 50 -
Italy - - 69
Japan 7,974 7,974 6,228
Korea 200 200 200
Norway 100 100 122
Philippines 84 28 112 123
Spain 30 30 30
Sweden-Swedish Agency for Research Coaperation 662 662 856
United Kingdom-Overseas Development Administration 1,317 1,317 1,554
United States-Ford Foundation - - 150

USAID 5,000 5,000 5,400

Sub-total 22,868 192 (21,0000 22,060 24,195

Core Restricted
Internahorial-Asian Devel opment Bank 68 D 67 348

United Nations Development Programme 1,933 (111) 1,822 1,521
Australia 2 (D) 1 16
Belgium 177 (45) 132 109
Denmark-Danish international Development Agency 41 (34) 7 -
France 674 (640) 34 -
Italy 541 (212) 329 315
Japan 2,022 (889) 1,133 643
Korea 58 (27) 31 32
Netherlands 267 - 267 269
Switzerland 717 (158) 559 396
United States-The Ford Foundation 133 (67) 66 75

Rockefeller Foundation 420 (15) 405 392
Sub-total 7,053 (2,200 4,853 4,116
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Thelnternational Rice Research Institute EXHIBIT |
Schedul e of Grant Revenue
For the Year Ended December 31,1993

Total Funds Accounts Advance Grant
Donors Available Receivable Payment
1993 1992
€
Complementary Grants (US Dollar ‘000)

International-Asian Development Bank 1,897 - (362) 1,535 1,300
Food and Agricultural Organization 13 - (6) 7 9
United Nations Development Programme 1,068 194 (66) 1,196 68
Austraia 1,654 332 (268) 1,718 1,393
Belgium 206 - (138) 68 72
Canada-Canadian International Development Agency 156 - - 156 281
International Development Research Centre 495 35 (155) 375 546
Denmark 339 - (255) 84 46
Cermany-BMZ/GTZ 6,118 139 (790) 5,467 3,007
Japan 639 - (235) 404 -
Korea 84 - (51) 33 53
Netherlands 394 19 5) 408 381
Sweden 334 - (219) 115 141
Switzerland 1409 902 (214) 1,797 1,181
United Kingdom-Overseas Development Administration 333 17 (11 339 272
United Stats-Environment Protection Agency (EPA) 573 151 - 724 1,052
Ford Foundation 100 - (12 88 84
Rockefeller Foundation 1,092 2 (409) 685 594
USAID 1,160 711 3 1,868 2,035
Others 488 88 (67) 509 375
Sub-total 18,252 2,590 (3,266) 17,576 12,390
Total grant revenue 48,173 2,782 (6,466) 44,489 41,201

(@) Includes 1992 balance ol grants applicable to succeeding years and 1993 receipts.
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The International Rice Research Institute EXHIBIT 2
Schedule of Restricted and Complementary Funding
For the Year Ended December 31. 1993
Grant Period Grant Expenditures
Donor & Program/Project (DD/IMM/YY) Pledged | Prior Years | 1993 | Total
(US Dollar ‘000)
A. Restricted Core
International
ADB
TA#5349-Strengthening Rice Crop Protectton 29/10/89 - 31/12/93 850 783 67 850
UNDP
Development of Sustainable Rice Production
Systems 01/07/91 - 30/06/96 8,000 1,893 1,822 3,715
Australia
Nitrogen Fixation by Green Legumes 01/01/91 - 31/01/93 42 42 1 43
Belgium
Assodation of Phytopathogenic Bacteriawith Rice 01/05/88 - 31/12/92 671 545 132 657
Denmark
Women in Rice Farming Systems 01/01/93 - 31/12/94 94 - 7 7
France
IRRI/France Collaborative Project 01/01/88 - 31/12/93 1,322 803 34 837
Italy
Establishment of Biofertilizer Germplasm
Conservation Center for Rice 01/01/87 - 31/12/93 1,000 672 329| 1,001
Japan
Rice Double Cropping Systems 01/12/89 - 30/11/94 1,949 1,165 386| 1,551
Project or. Policy Implications on Rice
Supply and Demand 01/01/91 - 31/12/94 758 43 533 576
Shuttle Research-Phase | 01/10/90 - 30/09/93 450 238 214 452
Shuttle Research-Phase 2 01/10/93 - 30/09/94 200
Korea
Support for Core Collaborative Project 01/01/93 - 31/12/93 30 31 31
Netherlands
Supportfor Rainfed Rice Production Programme 01/01/93 - 31/12/93 267 267 267
Switzerland
International Network on Soil Fertility and
Sustainable Rice Farming-Phase |1 01/01/91 - 31/12/93 1,240 970 559| 1,529
United Sates-Ford Foundation
Women in Rice Farming Systems 01/01/91 - 31/12/94 200 66 66 132
United Sales-Rockefeller Foundation
Diflerential Impact Study-India 01/06/88 - 31/12/93 90 62 23 85
Wide Hybridization Project 01/04/92 - 31/03/94 361 149 206 355
Transgeni cRicef orStemflorer 01/04/92 - 31/03/94 285 91 176 267
Total Restricted Core Grants 17,809 7,522 4,853| 12,375
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Thelnternational Rice Research Institute EXHIBIT 2
Schedule of Restricted and Complementary Funding
For the Year Ended December 31, 1993
Grant Period Grant Expenditures
Donor & Program/Project (DD/MM/YV) Pledged | Prior Years | 1993 | Total
(US Dollar ‘000)
B. Complementary
International
ADB
TA#5511 - Establishment of Asian Rice
BiotechnologyNetwork 01/01/93 - 31/12/95 900 157 157
TA#5414 - Decentralized Participatory
Research for Less Favorable Rice
Ecosystems and Rice Wheat Systems of Asia 01/03/91 - 31/12/93 3,000 1,553 1,378| 2,931
FAO
PestSurveillance 01/01/92 - 31/12/93 15 3 7 10
UNDP
M ethaneEmission 01/01/93 - 31/12/97 4,403 1 982 983
Strengthening Cuu Long Delta Rice Research
Institute 01/06/92 - 30/06/94 481 66 214 280
Australia
Trandlation into Vietnamese of IRRI
Publications 01/07/85 - 30/06/93 38 35 3 38
Cambodia-IRRI Rice Project (Phase3) 01/07/91 - 30/06/96 7,834 1,572 1,518 3,090
Vietnam - IRRI Rice Research & Training Project 01/07/91 - 30/06/94 6(11 158 197 355
Belgium
IRRI/UCL - Collaborative Project on the
Environmental Requirement for Azolla Growth 01/01/87 - 30/11/94 235 167 46 213
Rice Seedhorne Diseases 01/01/91 - 31/12/93 120 31 22 53
Canada-CIDA
IRRI/BRRIcollaborativeProject 01/01/88 - 30/06/93 1,480 1,278 156| 1,434
Canada-IDRC
Data Management 01/04/89 - 30/06/94 179 1341 5 135
IRRI-Burma Rice Farming systems 01/01/89 - 31/07/93 591 636 (42 594
Rice Farming Systems-Bhutan 01/04/90 - 31/12/93 339 218 45 263
IRRI/Vietnam Agricultural Economics capacity 01/05/91 - 30/04/93 91 71 36 107
IRRI-University of Laval Collaborative Project 01/01/92 - 31/03/94 24 8 11 19
Asian Rice Farming Systema Network 01/04/92 - 31/03/95 532 44 183 227
IRRI-Myanniar Upland Farming Systems (Phase |1) | 01/08/92 - 31/07/94 196 20 137 157
Denmark-DANIDA
Women in Rice Farming Systems (Training & Tours) [ 04/01/89 - 31/12/90 117 57 60 117
Women in Rice Farming Systems 01/01/91 - 31/12/92 75 51 24 75
Germany-BMZ/GTZ
Integrated Pest Management in an Irrigated
Lowland - Ricefield Ecosystems: Potential of
Fish as Biological Agent 01/01/90 - 31/12/93 61 30 11 41
Evaluation of Aquatic Legumes 01/01/90 - 31/08/93 94 87 5 92
Strengthening the International Network for
Genetic Evaluation of Rice (INGER) in Africa 01/07/90 - 31/12/93 536 396 137 533
IRRI/WARDA Collaborative Project 01/08/88 - 31/07/91 332 115 217 332
Cambodian Refugee Training course 01/01/91 - 31/12/93 54 28 17 45
Disease Management 01/11/91 - 31/10/95 156 25 71 96
BMZ Renovation Program 01/01/92 - 31/10/93 6,716 2,338 4,378| 6,716
Post-harvest Technologies for Paddy in
HumidTropics 01/04/92 - 30/06/93 25 14 6 20
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The International Rice Research | nstitute EXHIBIT 2
Schedule of Restricted and Complementary Funding
For the Year Ended December 31, 1993
Grant Period Grant Expenditures
Donor & Program/Project (DD/IMM/YY) Pledged | Prior Years [1993 | Total
(US Dollar ‘000)
Modelling of Soil Fertility-University of Leipzig 01/05/92 - 30/04/94 187 48 42 90
Strengthening the International Network for
Genetic Evaluation of Rice in Africa
(INGER)-ECSA 01/08/92 - 31/07/95 801 13 385 398
IRRI/ICLARM /Univ. Gottingen Collaborative
Project 01/07/92 - 30/06/95 20 3 3
GTZ - Asian Rice Biotech Network 01/01/93 - 31/12/95 1,380 174 174
GTZ/University of Liebig - IRRI Project on
Nitrogen Dynamicain lowland Rice 01/03/93 - 30/04/96 135 13 13
Post-harvest Technologies for Paddy in Humid
Tropics 01/07/93 - 30/06/96 104 8 8
Japan
African Training Program 01/05/90 - 31/12/93 141 111 28 139
Biofertilizer Germplasm Bullding 01/10/87 - 31/12/92 1,950 1.574 376| 1,950
Korea
IRRI/RDA Collaborative Project 01/11/88 - 31/12/93 101 63 25 88
Seed Multiplication Project 01/01/91 - 31/12/93 43 32 8 40
Netherlands
WAU-Natural Enemies 01/07/90 - 31/12/93 118 75 10 85
IRRI/NRI collaborative-RiceTungro Disease 01/01/91 - 31/12/93 312 190 59 249
IRRI/CABO Collaborative Research 01/01/92 - 31/12/95 1,277 218 339 557
Sweden
IRRI/Sri Lanka-DOASL Collaborative Project 01/07/90 - 30/06/95 770 405 115 520
Switzerland
Integrated Pest Mansgesnent- Network- Neem 01/01/90-30/06/93 757 424 288 712
Lao-IRRI Rice Research & Training Project (Ph.2) 01/01/90-30/06/93 2,910 1,713 737| 2,450
International Network on Soil Fertility and
Sustainahie Rice Farming - Subnetworks 01/01/91 - 31/12/93 550 397 397
Lao - IRRI Rice Research & Training Project (Ph. 2)| 01/07/93 - 30/06/96 3,540 375 375
Safeguarding & Preservation of Hiodiversity of Ricg 01/11/93 - 31/12/98 3.286
United Kingdom-ODA
Development of Salinity: Tolerant Using Rice
Cultivars Physiological Traits 01/04/90 - 31/03/93 295 226 51 277
Enviromnental I mpactof Rice Technology 01/01/92 - 31/12/93 34 20 14 34
Development of Small Farm Stripper Harvesting
System 01/04/92 - 30/06/93 34 17 28 45
Rice Genetic Manipulation 01/10/91 - 30/09/94 241 72 189 261
Rice Production and Potential Longevity of Seed | 01/04/92 - 31/03/93 53 46 45 91
M ethane Generation and Consumption in
Ricefields 01/03/93 - 31/03/96 23 10 10
Molecular Markers and their Use in Organizing
Plant Germplasm Collection ODA/R5049 01/01/93 - 31/12/95 27 2 2
United Sates-EPA
IRRI - Environmental Protection Agency
Collaborative Project 01/10/90 - 30/09/95 5.033 1991 724 2,715
United Sates-Ford Foundation
FF#890-0880 - Fanning Systems Research in
Eastern India 17/08/89 - 30/11/94 529 336 88 424
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Thelnternational Rice Research Institute EXHIBIT 2
Schedule of Restiicted and Complementary Funding
For the Year Ended December 31, 1993
Grant Period Grant Expenditures
Donor & Program/Project (DD/MM/YY) Pledged | Prior Years | 1993 | Total
(US Dollar ‘000)
United Sates-Rockefeller Foundation
Biotechnology Project in India 01/10/90 - 31/12/93 97 64 19 83
Environmental Research-Fellowship 01/03/92 - 31/03/94 142 81 49 130
Bacillus thuringiensis 01/04/92 - 31/03/93 91 60 33 93
RFL P shuttle Research 01/04/91 - 31/03/93 259 168 91 259
RF Molecular Biology 01/04/91 - 31/03/93 230 137 102 239
RF BiotechTraining/Workshop 01/06/92 - 31/05/93 51 35 11 46
Terminal Sequencing of Mapped Rice Genome 01/01/93 - 31/12/94 98 37 37
Study on Rice Research Prioritization 01/04/93 - 30/06/94 125 17 17
Molecular Biology Techniques 01/04/93 - 31/03/94 130 47 47
Bacillus thuringiensis Project 01/04/93 - 31/03/94 89 37 37
Genome Mapping and Molecul ar-Assisted Plant
Breeding 01/04/93 - 31/03/94 154 129 129
Establishment of Ubon Drought Facility 01/04/93 - 31/03/96 79 20 20
Technology Transfer Training 08/01/93 - 31/07/93 271
RF-Training Programs 01/09/91 - 23/04/95 195 43 93 136
United SatessUSAID
IRRI/Malagasy Rice Research Project (Phase 3) 01/01/90 - 31/12/94 5,600 2,537 812| 3,349
AID- IRRI/Egypt Collaborative Project 01/03/87 - 30/06/94 4,000 2,848 545| 3.393
AID-CIDABRRI/IRRI Rice Research Training 01/01/88 - 04/06/93 2,890 2,050 467| 2,517
Effect of contintious, Irrigated Rice Cropping 16/09/92 - 29/09/94 50 25 25
IRRI - Michigan State University Collaborative
Project 01/01/93 - 31/12/94 54 19 19
Others
Chemical Grants 173 104 68 172
| FAD-Bangladesh Collaborative Project 01/01/89 - 31/12/93 510 238 114 352
IRRI-CSIRO Project Collaboration 01/05/93 - 01/07/94 S 5 5
IRRI/China ASSP Project 01/05/93 - 30/04/96 784 237 237
IRRI/Iran Collaborative Project 01/01/87 - 31/12/93 426 287 45 332
Apornixis on Rice Workshop 1993 30 40 40
Total Complementary Grants 70,409 25258 17,576 | 42.934
Grand Total 88,218 32,880 22,429 | 55,309
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The International Rice Research Institute EXHIBIT 3
Schedule of Fixed Assets
For the Year Ended December 31, 1993
Balance Balance
January 1,1993 Additions Transfers Disposals December 31,1993
(US Dollar ‘000)
Physical facilities 25,756 1,623 919 (25) 28,273
Infrastructure and leasehold 3,560 3,738 (919) - 6379
Furnishing and equipment
Farming 2,424 471 (4) 2,901
Laboratory and scientific 6,231 1,228 (59) 7,400
Office 1,354 366 @) 1713
Auzillary units 1,310 206 5) 1.511
Computers 4,415 9,641 (64) 5,311
Vehicles 5,238 812 (186) 5,864
Sub-total 20,982 4,043 (325) 24,700
Total cost 541,298 9,404 (350) 59,352
In custody 1,082 896 1,978
Accumulated depredation
Physical facilities (10,417) (403) 17 (10.803)
Infrastructure and leasehold (97) 4 - (101)
Furnishing and equipment (14,1102) (854) 288 (14,568)
Total accumulated depreciation (24,516) (1,261) 305 (25.472)
Incustody (506) - - - (506)*
Net book value
Physical facilities 15,339 1,220 919 (8) 17.470
Infrastructure and leasehold 3,463 3,734 (919) - 6,278
Furnishing and equipment 6,980 3,189 (37) 10,132
25,782 8,143 - (45) 33.880

* Effective January 1,1993, no depredation is recognized on fixed assets in custody.



Theinter national Rice Research | nstitute EXHIBIT 3A
Schedule of Capital Expenditures
For the Year Ended December 31,1993

1993
Infrastructure
Physical and Furnishing &
Facilities L easehol d* Equipment Total 1992

|. Cost (US Dallar ‘000)
Balance, January 1 25,756 3,560 20,982 50,298 43,285
Current period:

Additions 1,623 3,738 4,043 9,404 7,569

Transfers 919 (919) - - -

Disposals (25) - (325) (350) (556)
Balance, December 31 28,273 6,379 24,500 59352 50,298
(Of which are in custody) 247 - 1,731 1,978 1,062
It Acenmulated Depreciation
Balance, January 1 (10,417) (97) (14,002) (24,516) (22A18)
Current period:

Depredation (403) 4) (854) (1,261) (2,612)

Of transfers - - - - -

Of disposals 17 - 288 305 514
Balance, December31 (20,803) (102) (14,568) (25,472) (24,516)
(Of which are in custody) - - (506) (506) (506)* **
I11. Net Book Value 17,470 6,278 10,132 33,880 25,782
* Indudes construction in progress
*x Includes self-sustaining activities such as staff housing, guesthouse and dormitory.

***  Effective January 1,1993, no depreciation is recognized on fixed assets in custody.
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Thelnternational Rice Research Institute

Schedule of Capital Expenditures

For the Year Ended Deceniber 31,1993

EXHIBIT 3B

Balance Balance
January 1 Additions Transfers Disposal December 31
|. Cost (US Dallar ‘000)
A. Physical facilities 25,756 1,623 919 (25) 28273
B. Infrastructure & leasehold* 3,560 3,738 (919) - 6,379
C. Furnishing and equipment
Farming 2,434 471 - (@] 2,901
Laboratory & scientific 6,231 1,228 - (59) 7,406
Office 1,354 366 - ) 1,713
Auxiliary units** 1,310 206 - (5) 1,511
Computers 4,415 960 - (64) 5,311
Vehicles 5,238 812 - (186) 5,864
Sub-total 20,982 4,043 - (325) 24,700
Total Cost 50,298 9.404 - (350) 59,352
(Of which are in custody) 1,082 896 - - 1,978
I1. Accumulated depreciation (24,516) (1,261) - 305 (25,472)
(Of which are in custody) (506) - - - (506)***
I11. Net Book Value 25,782 8,143 - (45) 33,880

* Includes construction In progress

**  Includes self-sustaining activities such as staff housing, guesthouse and donnitory.
***  Effective January 1,1993, no depreciation is recognized on fixed assets in custody.
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Thelnternational Rice Research Institute ATTACHMENT |
Capital Pund Movement
For the Year Ended 31 December 1993

1993
(US Dallar ‘000)
Infrastructure
Physical and Furnishing &
Facilities L easehold Equipment Total 1992
A. Balances January 1
As reported 1,272 65 3,655 4,992 1,834
Prior period adjustment 1,832 - 1,146 2,978 -
As adjusted 3,104 65 4,801 7,970 1,834
B. Sources:
Depredation charges 403 4 854 1,261 2,612
Gains on disposal 7 7 12
Additional allocations 1,767 1,767 542
403 4 2,628 3,035 3,166
C. Uses:
Replacement 337 337 8
New acquisition 2 2
- - 339 339 8
D. Balances December 31 3,507 69 7,090 10,666 4,992
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The International Rice Research Institute ATTACHMENT II
Details of Operating Expenses
For the Year Ended 31 December 1993
1993
A.Core Research  Information Generd Generd
Research Support Services  Administration Operations Total 1992
(US Dollar ‘0001
1. Unrestricted
@
Personnel costs 5,742 1,029 2,665 2,296 3,393 15,125 13,565
Supplies & Services 1,620 410 1,503 940 4257 8,730 9,959
Operational Travel 490 6 254 217 16 9S3 1,003
Depreciation - - - - 1,139 1,139 2,603
Total Operating Expenses 7,852 1,445 4,422 3,453 8,805 25,977 27,130
Recovery of Overhead - - - - (2.491) (2491) (1,626)
Sub-total 7,852 1,445 4,422 3,433 6214 23,486 25,504
2. Restricted
Personnel Costs 757 - 513 - - 1.270 1,124
Supplies & Scrvices 1,523 - 505 - 387 2,415 1902
Operational Travel 316 - 170 - - 486 422
Total operating Expenscs 2596 - 1,188 - 387 4171 3,448
Indirect Cost 126 - 213 343 - 682 656
Sub-total 2,722 - 1,401 343 387 4,853 4,104
Total Core 10,574 1,445 5,823 3,796 6,701 28,339 [ 29,6418
B. Complementary
Personnel Costs 729 - 1,829 - - 2,538 2,064
Supplies & Services 2,886 - 4,286 - 4,754 11,926 8,303
Operational Travel 321 - 979 - - 1,300 1,237
Total Operating Expenses 3,936 - 7,094 - 4,754 15,784 11,604
Indirect Cost 639 - 1,153 - - 1,792 1,286
Total Complementary 4,375 - 8,247 - 4,754 17,576 12,890

(@) - Includes Staff Adjustment Program
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IRRI Trustees
at April 1994

DR. MICHAEL H. ARNOLD
1994-1996

‘Hamlec

4 Shelford Road

Whittlesford

Cambridge CB2 4PG

United Kingdom

DR. SANDRA S. BATIE

1993-1995

Professor

Department of Agricultural Economics
Michigan State University

East Lansng, Michigan 48824-1039

USA

DR. VIRENDER L. CHOPRA
1994-1996

Director General, ICAR and Secretary to
the Government of India

(Department of Agricultural Research
and Education)

Krishi Bhavan

Dr. Rgjendra Prasad Road

New Delhi, 110001

India

DR. WALTER P. FALCON
1988-1994

Chairman of the Board

Director

Institute for international Studies
Stanford University

200 Encina Hall

Sanford, California 94305-6055
USA
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DR. EMIL Q. JAVIER
Ex-officio

President

University of the Philippines
Quezon Hall

Diliman, Quezon City

Metro Manila

Philippines

DR. PRISCILLA W. KARIUKI
1.992-1994

Professor of Psychology
Department of Psychology
University of Nairobi

P. O. Box 30197 Nairobi
Kenya

DR. KLAUSLAMPE
Ex-officio

Director General
International Rice Research
P.O.Box 933

Manila 1099

Philippines

DR. IBRAHIM MANWAN
1990-1995
Senior Scientist

Central Research Indtitute for Food Crops

Jalan Merdeka 147
Bogor 16111
Indonesia

DR. JAMESR. MCWILLIAM
1990-1995

129 Mugga Way

Red Hill, ACT 2603
Austraia

MR. MONTRI RUMAKOM

1993-1994

Director General

Department of Agriculture

Minigtry of Agriculture and Cooperatives
Bangkok 10900

Thailand

HON. ROBERTO S. SEBASTIAN
Ex-officio

Secretary

Department of Agriculture
Elliptical Road

Diliman, Quezon City 3008
Metro Manila

Philippines

DR. SHINYA TSURU
1992-1994

7-11-3, Fukazawa
Setagaya-ku

Tokyo 158

Japan

DR.VO-TONG XUAN

1990-1995

Vice Rector and Center Director
Mekong Delta Farming Systems Research
and Development Center

University of Cantho

Cantho, Cantho

Vietnam

DR. MUHAMMAD YUNUS
1989-1994

Managing Director
Grameen Bank

Mirpur Two, Dhaka 1216
Bangladesh



Internationally and Nationally Recruited

Staff 1993

KIAUS J. LAMPE, Ph D, director general

FERNANDOA. BERNARDO, Ph D, deputy
director general for international
programs

KENNETH S. FISCHER PhD, deputy
director general for research

MICHAEL F. L. GOON, MBA, deputy

director general for finance and
administration

Director general’s office
UNIDO C. TELESFORO, manage,
internal audit

Finance and administration

ERNEST W. NUNN, Ph D, director,
operations

EDWARD N. SAYEGH, BBA, director,
finance

BENITO S. VERGARA, Ph D, director,
administration, and part-timeliaison
scientist for China

KWANCHAI A. GOMEZ, Ph D, datigtician
and head, liaison, coordination
and planning*

DOUGLASD. AVILA, manager, physical
plant services

JOSE M. BELMONTE, manager, city office,

communications, travel and

central files

HERMAN JOSEF BREUER, consultant?

RUBY U. CASTRO, manager, analytical
service laboratories

ALBERTO C. CRESPO, officer, transport
office

DIOSDADO C. ENGBINO, manager,
materials management

CARLITO E. FABREGAR, senior architect,
physical plant services

WALFRIDO E. GLORIA, legal counsd, legal
office

RAMON R. GUEVARA, manager,
materials management

VOLKER HELL, senior advisor consultant

LAWRENCE C. KIAMCO, officer,
mechanical operations, central
research farm

TELESFORO M. LAUDE, officer, labor,
irrigation & drainage and seed
processing, central research farne

ALFREDO M. MAZAREDO, senior
rmechanical enginesr, physical plant
services

MARIO F. OCAMPO, manager, general

accounting, finance

REINHOLD PACHOWIAK, consultant3

MARCELO B. PAMULAKLAKIN,officer,
materials control

ELISA S. PANES, manager, cash
management, accounting

REBECCA C. PASCUAL, MS manager, food
and housing services

GEORGE F. PATENA, officer, plant growth
facilities, central research farm

MAXIMA G. PEREZ, manager, budget!

EXALTACION C. RAMOS, manager
human resource development

ENRIQUE O. DELOS REYES, senior civil
engineer, physical plant services

ORLANDO G SANTOS, MPS senior farm
and grounds superintendent

D. SUBRAMANIAM, BS, visiting scientist®

DIONISIO M. TAPAC, manager, systems
administration

Staff posted to national
agricultural research systems

Bangladesh

JERRY L. MCINTOSH, PhD, research
systems specialist and IRR
representative?

CRAIG MEISNER, PhD), interimrice-wheat
coordinator?

Cambodia

HARRY J. NESBITT, PhD, agronomist and
team leader

ARUMUGAM BALASUBRAMANIAM, PhD,
consultant®

EDWIN L. JAVIER, Ph D, plant breeder!

RAVINDRA C. JOSHI, Ph D, crop
protection specialist

PETER WHITE, Ph D, soil scientist

Egypt

RICHARD L. TINSLEY, Ph D, agronomist
and team |eader

DERK HILLERISLAMBERS, PH D, plant
breeder2

AD USUMILLI NARAYANA RAO, PhD,
agronomist (weed scientist)

India
BRIINANDAN P GHILDYAL, PhD, liaison
scientist

Indonesia/M alaysia/Brunei
CEZARPMAMARIL, PhD, agronomistand

liaison scientist

GENARO O. SAN VALENTIN, Ph D,
agronomist

Japan

TADASHI MORINAKA, Ph D, liaison
scientist
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Lao PDR

JOHN M. SCHILLER, Ph D, agronomist
and team leader

SUVIT PUSHPAVESA, MS plant breeder?

WALTER RODER, Ph D, agronomist

M adagascar

VETHAIYABALASUBRAMANIAN, PhD,. soil
scientist and team leader

SUSAN W. ALMY, Ph D, agroeconomist

MARTHA M. GAUDREAU, Ph D, cropping
systems agronomist

TOMAS M. MASAJO, Ph D, plant breeder

SIRAPPALI P PERIASWAMY, Ph D,
consultant®

Myanmar

ARNULFO G GARCI& Ph D, cropping
systems agronomist and IRRI
representativet

ROSENDO K. PALIS, Ph D, farming
systems agronomist and IRRI
representative2

Thailand

DONALD W. PUCKRIDGE, Ph D,
agronomist and IRRI representative,
and program leader, deepwater and
tidal wetlands rice ecosystem
research

Africa
K.ALLURI, PhD, liaison scientist and
INGER regional coordinator

Latin America

FEDERICO E. CUEVASPEREZ, Ph D,
liaison scientist and INGER regional
coordinator*

Staff at headquarters

Agricultural Engineering

GRAEME R. QUICK, Ph D, agricultural
engineer and head

MARK BORU DOUTHWAITE, MS
consultant

MARTIN GUMMERT, MS, consultantl

Y. SING, Ph D, consultant?

TERENCE WOODHEAD, Ph D, physicist
and liaison scientist/rice-wheat
coordinator
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Agronomy, Plant Physiology and

Agroecology

KENNETH G CASSMAN, Ph D, agronomist

and head

LISA BEAN, MS consultant®

QUIJIE DAI, Ph D, consultant®

ANNE HMNG, Ph D, consultant®

THOMAS GEORGE, Ph D, visiting
scientist!

WILHELMINO T. HERRERA, Senior
Assistant Scientist, Agroecology
KEITH T. INGRAM, Ph D, agronomist?

W. JOENJE, Ph D, consultant®
PIERCE H. JONES, Ph D, consultant®
MARTIN J. KROPFF, Ph D, agronomist/

crop modeler
ROBIN B. MATTHEWS, Ph D, visiting
scientist
KEITH MOODY, Ph D, agronomist
DANIEL OLK, Ph D, visiting scientist!
SHAOBING PENG; Ph D, associate crop
physiologist’
TIMOTHY L. SETTER, Ph D, plant
physiologist
UPENDRA SINGH, Ph D, visiting scientist
VIRENDRA PAL SINGH, PhD, agronomis’
KAZUKIYO TETSUKA, PhD, visiting
scientist
GUY TREBUIL, Ph D, visiting scientist
H. H. VAN LAAR, BS, consultant®
LEONARD J. WADE, Ph D, agronomist*
CURTIS WELDON, BS, consultant?
MARCO WOPEREIS, 2V/S, consultant3
MINORU YAMAUCH]I, Ph D, plant
physiologist

Entomology and Plant Pathology

DALE G BOTTRELL, PhD, entomologist
and head?

TWNG W. MEW, Ph D, plant pathologist
and head

FRANCISCOA. ELAZEGUI, senior assdart

scientigt, plant pathology

MA. LUZ C. GEORGE, Ph D, consultant®

MARVIN K. HARRIS, Ph D, visting
scientist®

KONG LUEN HEONG Ph D, entomologist

HIROKI KOGANEZAWA, Ph D, plant
pathol ogist

HLOMENO G MEDRANO, snior assdant
scientist, entomology

CHRISTOPHER C. MUNDT, Ph D, vistting s
cientist?

REBECCA J. NELSON, Ph D, plant

pathol ogist

JEAN-CLAUDE PROT, Ph D, visiting
scientist

PETER J. REIMERS, Ph D, consultant®

SERGE SAVARY, Ph D, visiting scientist2

KENNETH SCHOENLY, Ph D, associate

visting scientist®

PAUL S. TENG, Ph D, plant pathologist
and program leader, cross-
ecosystemsresearch

REY LUISVELASCO, Ph D, visting

scientist?

ALAN WATSON, Ph D, visiting scientist

MICHAEL J. WAY, Ph D, consultant®

ROBERT S. ZEIGLER, Ph D, plant
pathologist and program leader,
rainfed lomand rice ecosystem
research

Plant Breeding, Genetics, and
Biochemistry
GURDEV S. KHUSH, Ph D, principal plant
breeder and head
RODOLFO C. AQUINO, senior assistant
scientist
MICHEL A. ARRAUDEAU, Ph D, visting
scientist and program leader,
upland rice ecosystemresearch
JOHN BENNETT, Ph D, senior molecular
biologist
DARSHAN S. BRAR, Ph D, plant breeder”
BRIGITTE COURTOIS, Ph D, visiting
scientist!
SWAPAN K. DATTA, Ph D, tissue culture
specialistl
NING HUANG, Ph D, plant molecular
geneticist
RYOICHI IKEDA, Ph D, plant breeder2
TOKIO IMBE, Ph D, plant breederl
BIENVENIDO O. JULIANO, Ph D, chemid?
MOO SANG LIM, Ph D, visiting scientist2
SUSAN R. MCCOUCH Ph D, asociate
geneticist
N. PANDA, Ph D, consultant®
NAM KYU PARK, Ph D, visiting scientist
SURAPONG SARKARUNG, Ph D, plant
breeder



GERARD SECOND, PhD, visting scientis?

DHARMAWANSA SENADHIRA, PhD, plant
breeder

SANT SINGH VIRMANI, Ph D, plant
breeder

FRANCISCO JAVIER ZAPATA, Ph D, tissue

culture specialist2

Social Sciences

MAHABUB HIOSSAIN, Ph D, agricultural
economist and head

MUBARIK ALlI, Ph D, associate visiting
scientist2

JAMESS. FUJ'SAKA, PhD, social scientist

ELEANORH. HIUKE, BFA, visting scientist®

ROBERT E. HUKE, PhD., visting scientist®

ELEAZER D. HUNT, Ph D, associate
visiting scientist2

SUSHIL PANDEY, Ph D, agricultural
economist?

THELMA R. PARIS, Senior Assistant

Scientist

PRABHU L PINGALI, Ph D, agricultural

economist and program leader

SARAH J. TISCH, Ph D, visiting scientist

Soil and Water Sciences

HEINZ-ULRICH NEUE, Ph D, soil chemist
and head

JONATHAN R. M. ARAH, Ph D, visiting
scientist®

SADIQUL I. BHUIYAN, Ph D, agricultural
engineer

KEVIN BRONSON, Ph D, associate visting
scientist

GUY JOSEPH DUNN KIRK, Ph D, sail
chemist

JAGDISH K. IADHA, Ph D, sail
microbiologist

RHODA S. LANTIN, senior assistant
scientist, soil science

TO PHUC TUONG, Ph D, water
management engineer

RUINER WASSMANN, Ph D, visiting
scientist!

Biometrics

CHRISTOPHER G. MCLAREN, Ph D,
visiting scientist and acting head*

BONGHO CHOE, Ph D, consultant

Genetic Resour ces Center

MICHAEL T. JACKSON, Ph D, head

SANG-WON AHN, Ph D. plant pathologist

RAM CHET CHAUDHARY, Ph D, global
coordinator, international network
for genetic evaluation of rice®

V. SESHU DURVASULA, Ph D, plant
breeder and global coordinator,
international network for genetic
evaluation of rice

GENOVEVA C. LORESTO, snior assgtant
scientist

DUNCAN A. VAUGHAN, Ph D, rice
geneticist?”

Information Center
ROBERT D. HUGGAN, MS,
communication specialist and head*

THEODORE HUTCHCROFT, Ph D, visting
scientist and acting head?

RAMIRO C. CABRERA, production
manager, CPS

CAROLYN DEDOLPH, MS science editor
and writer

CRISPIN C. MASLOG, Ph D, consultant

LARUE POLLARD, Ph D, editor?

WALTER ROCKWOOD, MS, consultant2

LESLIE ROSE, MS visiting scientist2

WILLIAM H. SMITH, BS, consultant2

MARINUS CORNELIS VAN DEN BERG BS
head, computer services

LINA M. VERGARA, MS librarian?lAN

WALLACE, MLS, consultantl

International Programs M anagement

Office

GLENN L. DENNING, Ph D, scientist-
international collaboration and head

ACHMAD M. FAQI, Ph D, consultant®

Network Coordination
ERNESTO L. ARAGON, Ph D, associate
agronomist and coordinator,
international network on soil fertilityand
sustainable rice farming (INSURF)?
VIRGILIOR. CARANGAL, Ph D,
agronomist and coordinator, asian
rice farming systerms network (ARFSN)
HARDJOSUBROTO SUBAGJO, Ph D,
consultant®

Training Center

ELLISL. MATHENY, Jr., Ph D, head

ROBERT T. RAAB, Ph D, training and
courseware Specialist

LJoined during the year

2L eft during the year

$Joined and left during the year

“On study leave

*Died during theyear . .
*Transferred from Cambodia-IRRI Rice Research Project
"Promoted
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Consultative Group
on International

Agricultural
Research (CGIAR)

he CGIAR isaworldwide

network of research centers

supported by an international

donor group. IRRI is part of

this global system. Through

research and education, the CGIAR helps
make farming in developing countries
more productive-the first stepping stone
out of poverty. For farmers and the rura
poor, increased agricultural production
leads to better nutrition, higher incomes
and improved standards of living.
In-creased and more stable production of
food staples also leads to lower prices,
which alow poor peoplein the citiesto
satisfy more of their food needs.

Some 1,000 internationally recruited
scientists representing 60 different
nationalities conduct research at CGIAR
centers and in collaboration with
national program scientigts in some 40
developing countries.
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CIMMYT
Mexico

CIAT—Centro Internacional de
Agricultura Tropical, with headquarters
in Colombia. Focus on germplasm
development in beans, cassava, tropical
forages and rice for Latin America, and
on resource management in humid
ecosystems in tropical America (hill-
sides, forest margins and savannas).

CIFOR—Center for International Forestry
Research, with headquarters in Indon-
esia. Focus on conserving and improv-
ing the productivity of tropical forest
ecosystems.

CIMMYT—Centro Internacional de
Majoramiento de Maiz y Trigo, with
headquarters in Mexico. Focus on
increasing the productivity of resources
committed to maize, wheat and triticale
in developing countries.

IFPRI
Washington D.C.

CIAT
Colombia

CIP
Peru

CIP—cCentro Internacional de la Papa,
with headquarters in Peru. Focus on

potato and sweet potato improvement,
and on natural resource conservation in
the Andean region.

ICARDA—International Center for
Agricultural Research in the Dry Areas,
with headquarters in Syria, Focus on
increasing the productivity of farming
systems involving wheat, barley,
chickpea, lentils, pasture legumes and
small ruminants in North Africa and
West Asia.

ICLARM—International Center for Living
Aquatic Resources Management, with
headquarters in the Philippines. Focus
on improving production and manage-
ment of aquatic resources in developing
countries.



ISNAR
he Netherlands

INIBAP

France
IPGRI
Rome ICARDA

Syria
I%SL?:T IRRI & ICLARM
Philippines
ILCA
_IITA' Ethiopia IMMI
e Nigeria Sri Lanka
ILRAD & ICRAF
Kenya
CIFOR
Indonesia

ICRAF—International Centre for Re-
search in Agroforestry, with headquar-
ters in Kenya. Focus on mitigating
tropical deforestation, land depletion
and rural poverty through improved
agroforestry systems.

ICRISAT—International Crops Research
Institute for the Semi-Arid Tropics, with
headquarters in India. Focus on contrib-
uting to more sustainable agricultural
production systems through improved
productivity of sorghum, millet, chick-
pea, pigeonpea and groundnut.

IFPRI—International Food Policy
Research Institute, with headquarters in
the United States. Focus on identifying
and analyzing policies for meeting the
food needs of developing countries, in
particular the poorer countries.

IIMI— International Irrigation Manage-
ment Institute, with headquarters in Sri
Lanka. Focus on strengthening the
development, dissemination and
adoption of lasting improvements in the
performance of irrigated agriculture in
developing countries.

IITA—International Institute of Tropical
Agriculture, with headquarters in Nigeria.
Focus on contributing to sustainable and
increasing food production in the humid
and subhumid tropics, in particular in
maize, cassava, cowpea, plantain,
soybean and yam, and in partnership
with African national agricultural re-
search systems.

ILCA—International Livestock Center for
Africa, with headquarters in Ethiopia.
Focus on improving livestock production
and the contribution of livestock to
sustainable agricultural production
systems.

ILRAD—International Laboratory for
Research on Animal Diseases, with
headquarters in Kenya. Focus on
controlling major animal diseases
(trypanosomiasis and tick-borne dis-
eases) that seriously limit livestock
industries in Africa and many other parts
of the world.

*INIBAP—International Network for the
Improvement of Banana and Plantain,
with headquarters in France. Focus on
increasing the productivity and stability
of banana and plantain grown on small
farms in developing countries.

IPGRI—International Plant Genetic
Resources Institute, with headquarters
in Italy. Focus on conserving gene pools
of current and potential crops and
forages.

IRRI—International Rice Research
Institute, with headquarters in the
Philippines. Focus on generating and
disseminating rice-related knowledge
and technology of long-term environmen-
tal, social and economic benefit.

ISNAR—International Service for
National Agricultural Research, with
headquarters in the Netherlands. Focus
on institutional development and
strengthening of national agricultural
research systems.

WARDA—West Africa Rice Development
Association, with headquarters in Céte
d’lvoire. Focus on improving rice
varieties and production methods
among smallholder farm families in the
upland/inland-swamp continuum, the
Sahel and mangrove swamp environ-
ments.

* Merging with IPGRI

87



88

Appendix 1. Institutions collaborating with IRRI

Australia

Australian Centre for International Agricultural
Research (ACIAR)

Commonwealth Scientific and Industrial Research
Organisation (CSIRO)

Global Change and Terrestial Ecosystems Project of
the International Geosphere-Biosphere

Programme University of Western Australia

Yanco Agricultural Research Institute

Bangladesh

Ministry of Agriculture:

»  Bangladesh Agricultural Research Council
»  Bangladesh Agricultural Research Institute
* Bangladesh Rice Research Institute

Bangladesh Academy of Rural Development
Bangladesh Agricultural University
Bangladesh Institute of Development Studies

Belgium
Rijkuniversiteit Gent
Universite Catholique de Louvain

Bhutan
Research and Extension Division, Department of
Agriculture

Botswana
Southern African Centre for Cooperation in
Agricultural Research (SACCAR)

Brazil

Brazilian Institute for Agricultural Research
(EMBRAPA)

Centro Nacional de Pesquisa de Arroz e Feijao

Cambodia
Department of Agronomy, Ministry of Agriculture

Canada
Canadian International Development Agency (CIDA)
International Development Research Centre (IDRC)

People’s Republic of China

Anhui Academy of Agricultural Sciences
China National Rice Research Institute
Chinese Academy of Agricultural Mechanization
Sciences

Chinese Academy of Agricultural Sciences
Department of Agriculture

Fujian Academy of Agricultural Sciences
Guangdong Academy of Agricultural Sciences
Guangxi Academy of Agricultural Sciences
Hunan Academy of Agricultural Sciences
Jiangsu Academy of Agricultural Sciences
Jiangxi Academy of Agricultural Sciences
Rice Research Institute of China

Sichuan Academy of Agricultural Sciences
Soil and Fertilizer Research Institute

South China Agricultural University

Zhejiang Agricultural University

Colombia
Inter-American Institute for Cooperation in Agriculture

Denmark
Danish Government Institute of Seed Pathology
Danish International Development Agency

Egypt

Agricultural Research Center

National Agricultural Research Project
Sakha Rice Research and Training Centre

Equador
Centro de Planification y Estudious Sociales

Federal Republic of Germany

Federal Ministry for Economic Cooperation (BMZ)
German Agency for Technical Cooperation (GTZ)
Justus Liebig-University of Giesen
Max-Planck-Institut fur Terrestriche
Mikrobiologie

University of Liepzig

Guinea
Institut de Recherche Agonomique de Guinea
Minister du Development Rurale et Pischerie

India

Indian Council of Agricultural Research (ICAR)

»  Central Rice Research Institute

Central Soil Salinity Research Institute
Directorate of Rice Research

Indian Agricultural Research Institute
Indian Institute of Technology

National Bureau of Plant Genetic Resources

Central Rainfed and Upland Rice Research Station

Avinashilingam Institute of Home Science and Higher
Education for Women

G. B. Pant University

Haryana Agricultural University

Indira Gandhi Agricultural University

Narendra Deva University of Agriculture and
Technology

Punjab Agricultural University

Rajendra Agricultural University

Tamil Nadu Agricultural University

Indonesia
Agency for Agricultural Research and
Development
(AARD)
e Center of Agricultural Research
e Central Research Institute for Food Crops
(CRIFC)
— Banjarbaru Research Institute for Food
Crops
— Bogor Research Institute for Food Crops
— Sukamandi Research Institute for Food
Crops
--Sukarami Research Institute for Food
and Crops
. Centre for Agro-Socioeconomic Research
Maros Agricultural Research Institute



Iran

Ministry of Agriculture:

Mazandazam Agricultural Research Center
. Rice Research Institute of Iran

e  Seed and Plant Improvement Institute

. Soil and Water Research Institute

Agricultural Research Center of Guilan
Iran Institute of Science and Research Expansion

Japan

Ministry of Agriculture, Forestry and Fisheries
Japan International Research Center for Agricultural
Sciences

National Agricultural Research Center
University of Tsukuba

Kyoto University

Kyushu University

Kenya
Kenya Agricultural Research Institute

Korea, Democratic People’s Republic
Rice Research Institute of the Academy of Agricultural
Sciences

Korea, People’s Republic

Rural Development Administration (RDA)

»  Crop Experiment Station, Suweon

e Agricultural Sciences Institute, Suweon

*  Honan Crop Experiment Station, Iri

*  Yeongnam Crop Experiment Station,
Milyang

Rice Research Institute (RRI)

Lao PDR
Department of Agriculture:
« National Agricultural Research Center

Madagascar

Ministry of Scientific Research and Technology for
Development:

*  National Center for Applied Research on Rural
Development (FOFIFA)
— Department of Research Development
— Department of Rice Research

Malaysia

Malaysian Agricultural Research and Development
Institute

Muda Agricultural Development Authority
Universiti Pertanian Malaysia

Malawi
Ministry of Agriculture:
e Agricultural Research Office

Mali
Ministry of Agriculture

Mexico

Campo Experimental de Zacatepec (CIFAP)

Instituto Nacional de Investigaciones Forestales y
Agropecuarias

Myanmar

Ministry of Agriculture:

« Central Agricultural Research Center
« Myanmar Agriculture Service

Nepal

Department of Agriculture:

«  National Agricultural Research Center

*  National Agricultural Research and Service
Center

¢ National Rice Improvement Programme

Nigeria
Federal Ministry of Science and Technology
National Cereals Research Institute

Pakistan

National Agricultural Research Center
Pakistan Institute of Development Studies
Pakistan Agricultural Research Council
Pakistan University of Agriculture

Philippines

Department of Agriculture :

Bureau of Agricultural Research

Bureau of Plant Industry

National Irrigation Administration

National Post-Harvest Institute for Research and
Extension

«  Philippine Rice Research institute

Department of Science and Technology:
*  Philippine Council for Agriculture, Forestry, and
Natural Resources Research and Development

Central Luzon State University

Mariano Marcos State University

University of the Philippines Los Bafios

* National Crop Protection Center

. Institute of Plant Breeding

. Institute of Biotechnology and Applied
Microbiology

*  Famming Systems and Soil Resources Institute

* Research Management Center

Visayas State College of Agriculture

International Institute for Rural Reconstruction

Philippine Institute of Development Studies

Sri Lanka
Department of Agriculture:

e Central Agricultural Research Institute

e Central Rice Breeding Station

*  Regional Agricultural Research Center

*  Rice Research and Development Institute
Sweden

Swedish Agency for Research Cooperation with
Developing Countries (SAREC)

Switzerland
Swiss Development Agency
Swiss Development Cooperation

Taiwan
Taiwan Agricultural Research Institute
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Tanzania

Ministry of Agricultural and Livestock Development:
. Research and Trammg Division
* Rice Research Institute (Ifakkara)

Thailand

Department of Agriculture: ]
. Farming Systems Research Institute
. Rice Résearch Institute

--Huntra Rice Experiment Station
--Pathum Thani Rice Research Center
--Prachin Buriice Research Center
--Ubon Rice Research Center

Land Development Department:
» Soil Salinity Research Section

Royal Irrigation Department

Kasetsart University
Khon Kaen University

Thailand Development Research Institute Foundation

The Netherlands
Centre for Agricultural and Biological Research
Wageningen Agricultural University

United Kingdom

Natural Resources Institute

Overseas Development Administration
University of Nottingham

University of Bristol

United States of America
Environmental Protection Agency
United States Agency for International Development
Cornell University

Ford Foundation

Kansas State University

Missouri State University

Oregon State University

Purdue University

Rockefeller Foundation

Stanford University

Texas Tech University

University of California, Davis
University of Florida

University of Minnesota

Vietnam

Ministry of Agriculture and Food Industry:

Institute for Food Crops Research

Institute for Soils and Fertilizer

Institute of Science and Technology

Vietnam Agricultural Sciences and Technology

Institute

Cuu Long Delta Rice Research Institute

e Southern Institute for Food Crops

*  Vietnam Agricultural Sciences and Technology
Institute

Cantho University
Hanoi University
University of Agriculture and Forestry

Zambia
Ministry of Agriculture

International/Regional Organizations or

Centers

Asian Development Bank (ADB)

Asian Vegetable Research and Development Center
(AVRDC)

Centro Internacional de Agricultura Tropical (CIAT)

Food and Agriculture Organization (FAO)

International Center for Genetic Engineering and
Biotechnology (ICGEB)

International Center for Living Aquatic Resources
Management (ICLARM)

International Center for Research and Agroforestry
(ICRAF)

Inter(nétion:);ll Centre of Insect Physiology and Ecology

ICIPE

International Food Policy Research Institute

(IFPRI) International Fund for Agricultural

Development (IFAD) International Institute of

Tropical Agriculture (IITA) International Irrigation

Management Institute (IIMI) International Crops

Research Institute for the Semi-
Arid Tropics (ICRISAT)

Centro Internacional de Mejoramiento de Maiz y Trigo
(CIMMYT)

International Service for National Agricultural
Research (ISNAR)

Southeast Asian Regional Center for Graduate Study
and Research in Agriculture (SEARCA)

United Nations Development Programme (UNDP)

West Africa Rice Development Association (WARDA)



Appendix 2. Ongoing IRRI Complementary Projects (at 1 July 1994)

Donor Title *Funding Duration
(US$)
International Institutions
Asian Development Bank Decentralized Particlpatory Research
for Less Favorable Rice Ecesystems
and Rice-wheat Systems of Asia 3,000,000 1991-1994
Asian Rice Biotechnology Network 900,000 1993-1995
Food and Agriculture Organi- FAO-IRRI Collaboration and
zation Participation in Pest Management 15,000 1992-1994
International Fund for Development of Reinfed Production
Agricultural Development in Bangladesh 510.000 1987-1994
Collaborative Research and Development
of Sustainable Rice Farming Systems in
Southern Asia (Phase 1) 1,379,000 1994-1996
United Nations Development Strengihening the Cuu Long Delta
Programme Rice Research Institute 481,000 1992-1995
An Inter-regional Program on Methane
Emission from Rice Fields 4,403000 1993-1997
World Bank China-IRRI Agricultural Support
Services Project 784,000 1993-1996
Australia
Australian Contra for Inter- Assessment of the Active Barrier
national Agricultural Research System for Rodent Control at le-8 8,000 1993-1994
Analysis of Nitrogen and Starch in Tro-
pical Crops Using NIR Spectroscopy 21,000 1994-1995
Australian International Devel- Cambodia-IRRI-Australia
opment Assistance Bureau Rice Project (Phase lll) 7,834,000 1991-1996
Belgium
Administration Generale de la IRRI-UCL Project on Azolla (Phase II) 235,000 1987-1994
Cooperation at Developpement
de Belgique Rice Seedhorne diseases 120,000 1992-1994
Canada
International Development Data Management for On-farm trials 179.000 1989-1994
Research Centre
Asian Rice Farming Systems Network 532,000 1992-1995
IRRI-Myanmar Low Cost Sustainable
Rice-Based Farming Systems Project
for Hilly Regions of Myanmar 311,000 1992-1995
Bhutan-IRRI Rice Farming Systems (Phase ) 339,000 1990-1995
University Leval
Collaborative Project 24,000 1992-1994
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AppendIx 2 continued

Donor Title *Funding Duration
(US$)
Denmark
Government of Denmark Assessing Opportunities for
Biological Nitrogen Fixation in Rice 610,000 1994-1996
Managing Weeds With Less lAerbicides-
Allelopathic Activity of Rice
Germplasm 625,000 1994-1996
Germany
BMZ/GTZ Disease Management in Rainfed Lowland
Rice with Special Reference to
Characlarization of Microenvironment
for Extrapolating Technology 156,000 1991-1995
Nitrogen Dynamics in Lowland Rice as
Affected by Organic Farming Practices 107.000 1993-1996
Strengthening tIGER in Africa (ECSA) 800,000 1992-1995
Asian Rice Biotechnology Network: Part 2 1.380,000 1993-1995
Upland Rice Consortium in South and
Southeast Asia Phase II) 471,000 1994-1996
Postharvast Technologies br Rice
in the Humid Tropics (Phase II) 104,000 1993-1996
Field Variabilites of Soil & Plant:
Impact on Rice Productivity & Use in
Modeling of Soil Kinetics & Rice Yield 187.000 1992-1995
Appraisal Consultant: Post Harvest
Technology 12,000 1994-1994
GTZ Permanent Rice Exhibition at IRRI 73,000 1994-1994
Deutsche WeThungerhilfe Cambodian Refugee Training Support
Project 54,000 1991-1994
Improving Farming Systems Productivity
and Sustainabilily in the Hilly Regions
or Myanmar 65.000 1994-1995
Iran
Government of Iran Iran-IRRI Collaborative Project 500.000 1994-1995
Japan
Government of Japan Training and Professional Advancement
of Rice Fanning Systems Scientists
in Africa 110,000 1992-1994
Improving Sustainability through
Increasing Rice Productivity in the
South and S. F. Asian Uplands 400,000 1994-1998
Assessing Opportunities for Nitrogen
Fixation in Rica 300,000 1994-1995

92



Appendix 2 continued

Donor Title *Funding Duration
(US$)
Korea
Government ot Peoples IRRI-Rural Development
Republic of Korea Administration Collaboration Project 37.000 1993-1994
Seed Multiplication Project 18.000 1993-1994
The Netherlands
Directorate General for Inter- Systems Analysis and Simulation for
national Cooperation Rice Production 1277,000 1992-1995
Rainfed Lowland Rice Research
Consortium 129,000 1994-1995
Sweden
Swedish Agency for Research  Developing Research for Increasing
Cooperation with Developing Yield in a Sustainable Rice Production
Countries System (Phase II) 744,000 1990-1995
Switzerland
Swiss Development Cooperation ~ Safeguarding and Preservation of the
Biodiversity ot the Rice Genepool
(Phase!) 3.286,000 1993-1998
Lao-IRRI Rice Research and Training
Project (Phase Il 3,540,000 1993-1996
Integrated Pest Management Research
Network (Phase II) 968,000 1994-1996
Reversing Trends of Declining
Productivity in Intensive Irrigated
Rice Systems A Mega Project 763,000 1994-1996
United Kingdom
Overseas Development IRRI-NPI Collaborative Research on
Administration Rice Tungro Disease: Epidemiology and
Vector Ecology 323.000 1991-1994
Rice Genetic Manipulation for
Improved Yield, Stress Tolerance and
Disease Resistance Using Protoplasts 241,000 1991-1994
Methane Generation and Consumption
In Ricetields 23,000 1993-1996
Characterization and Evaluation of
Key Seedborne Fungal Patbogens of Rice 298.000 1994-1997
Molecular Markers and Their Use in
Organizing Plant Germplasm Collections 27,000 1993-1995
United States
Environmental Protection Effects of IJV-B and Global Climate
Agency Change on Rice 6.473.000 1990-1995
Ford Foundation Development of Ecosystems Analysis
and Farming Systems Research in
Eastern India Phase 1) 529,000 1992-1994
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Appendix 2 continued

Donor

Title

*Funding
(US$)

Duration

Rockefeller Foundation

Administrative Support for the
Biotechnology Program in India

Environmental Research
Fellowship

Fellowship in Rice
Biotechnology

Terminal Sequencing of Mapped Rice

Genornic Probes

Rice Research Prioritization
Establishment of an International
Rice Drought Screening Facility at
ubon Rice Research Center

Training and Technology Transfer
Fellowships in Rice Biotechnology

Molecular Techniques for Problems
in Rice Pathology

Research on Bacillus thuringiensis

Genome Mapping and Molecular
Marker-assisted Plant Breeding

Developing Marker-aided Selection
Techniques for Identifing Flood
Tolerant rice Genotypes

112,000

24.000

88,000

98,000

125000

79,000

271,000

130,000
89,000

154.000

74,000

1992-1994

1992-1994

1993-1995

1993-1994

1993-1994

1993-1996

1993-1996

1993-1994
1993-1994

1993-1994

1994-1998

USAID

IRRI-Malagasy Rice Research
Project Phase ll1)

5.600,000

Effects of Continuous, Irrigated Rice
Cropping on the Chemical Composition
of Soil Organic Matter 50,000

Induction of Nodules on Rice Roots by
Rhizobium (subcontract from Michigan
State Unkersity) 54.000

crop Residue Decomposition and

Trichoderma for Disease Management

in Rice-based Cropping Systems

(subcontract from The Hebrew

University of Jeniselem) 110,000

Development of Sustainable Production

Systems for Different Landscape Positions

in the Pulangi River Watershed

Bukidnon. Philippines: Soil and Water

Resource Management Conseivation

(SANREM CRSP subcontract from

The University of Georgia) 183,000

1990-1994

1992-1994

1993-1994

1993-1997

1994-1995

* Rounded to The nearest Thousand
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Appendix 3. IRRI proposals needing special donor funding (at 1 July 1994)

Proposal title Indicative budget Expected

(US$ million) duration
(years)

A Sustainable System for the Uplands:

Developing a Perennial Upland Rice (BMZ) 0.9 3

A Sustainable System for the Uplands:

Developing Perennial Upland Rice (EC) 1.6 4

A Systems Research Network for

Sustainable Resource Management

and Increased Productivity of Rice-based

Systems in the Asian Region 4.7 5

Assessing Opportunities for Nitrogen

Fixation in nice: Establishment of Endosyrobiosis 0.5 3

Crop and Resource Management

Network (CREMNET): A Tool for

Accelerating Technology Adaptation 15 3

Developing Sustainable Rica Production

Technologies for Flood-affected Ricelands of Asia 0.7 3

Eastern, Cenlral and Southern Africa:

Research Collaboration in Rice Research

and Tramming 5.0 3

Global Climate Change: Es ante

Analysis of Mitigating Options fcr Rice Systems 0.3 3

Improving Land and Water use

Efficiency in the Irrigated Rice

Ecosystem of Asia VS 4

INGER 2000-The International Exchange

and Evaluation of Rice Germplasm 51 5

Maintaining Habitat Oiversity for

Sustainable Pest Management 1.3 3

Managing Rice Ecosystems to Reduce

the Incidence of Water-Related Human

Diseases 1.7 3

Managing Weeds with less Chemicals:

the Role of Biological Control in Less Favorable

Habitats in Southeast Asia 0.3 3

Mobilizing Hybrid Vigor in Rice for

Resource Poor Farmers: Apomixis 1.2 3

Natural Resoume Husbandry in Rainfed Lowlands 2.5 5

Participatory Research for Less favorable

Rice Ecosystems of Asia-

Focus on the Rainted Lowlands 1.1 3

Processes that Govern the Benefits
of Soil Organic Matter Conservation in
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Appendix 3 continued

Proposal title Indicative budget Expected

(US$ million) duration
(years)

Lowland Rice Systems 0.5 3

Raising the Irrigated Rice Yield

Plateau: 15 Tons Rough Rice per

Hectare 0.8 3

Reducing Non-Renewable Energy

Resource Needs for Rice Production 2.7 3

Reversing Trends in Declining Productivity

of Intensive. Irrigated Rice Systems in

the Humid Trots 1.2 3

Rice Technologies and Gender Roles and

Inlrahotlsehold and Intergenerational

Equity 1.1 4

Sustaining the Quality ot the

Natural Resource Base: Nitrate and

Pesticide Pollution in croundwater 0.5 3




CREDITS
WRITER/EDITOR
BrianLee
GRAPHIC DESIGN
Ramiro Cabrera
Ariel Paglmo

TYPESETTING
Erlie Putungan
AnaMae Wencedao

PHoTOS

The black and white prints by Eduardo Masferré come from his many photographs, taken
mostly between 1934 and 1956, of the peoples, cultures and environments around Sagada,
Bontoc and Banaue in the rugged mountains of the Gran Cordillera Central of northern
Luzon, Philippines. They appear in the book E. Masferré People of the Philippine Cordillera,
and are printed with the permission of the photographer and Jill Gale de Villa.

The black and white prints by the American anthropologist Harold Conklin are from a
photographic collection that he took during field work around Banaue in the early 1960s, and
donated to IRRI.

The color photos by Robb Kendrick are selected from the large number that he took on
assignment for National Geographic Magazine for an article on rice that appeared in the
May 1994 edition. Photos printed with the permission of Robb Kendrick.

CovERPHOTO
Ramiro Cabrera

TheInternational Rice Research Ingtitute (IRRI) was established in 1960 by the Ford and Rockefeller
Foundationswith the help and approval of the Government of the Philippines, Today IRRI isone of 18
nonprofit international research centerssupported by the Consultative Group on International Agricultural
Research (CG1AR). The CG1AR issponsored by the Food and Agriculture Organization of the United Nations
(FAO), theInternational Bank for Reconstruction and Development World Bank), and the United Nations
Devel opment Programme (UNDP). Its membership comprises donor countries, international and regional
organizations, and private foundations,

IRRI receives support, through the CGIAR, from anumber of donorsincluding FAD, UNDP, World
Bank, European Economic Corn m unity, ASan Development Bank, Rockefeller Foundation, Ford Foundetion,
and the international aid agencies of the following governments: Australia, Belgium, Canada, Peopl€’s
Republic of China, Denmark, Finland, France, Germany, Indiia, Idamic Republic of Iran, Italy, Japan, Republic
of Korea, The Netherlands, Norway, Philippines, Spain, Sweden, Switzerland, United Kingdom, and United
States.

The responsibility for this publication rests with the International Rice Research institute.

The designations employed in the presentation of the materia in this publication do not imply the
expression of any opinion whatsoever on the part of IRRI concerning the legal status Draw country, territory,
city, or area, or of its authorities, or the delimitation of its frontiers or boundaries.

O©lnternational Rice Research Institute 1994

Los Bafios, Philippines

Mailing address: P.O. Box 933, Manila 1099, Philippines

Phone:  (63-2) 818-1926, 812-7686

Fax; (63-2) 818-2087

Emall: IN%" Postmaster @ RRI.CGNET.COM”

Telex: (ITT) 40890 Rice PM; (CWI) 14519 IRILB PS;
(RCA) 22456 IRI PH; (CWI) 14861 IRI PS

Print cost for 5,000 copies of thisreport: US$17,750
Cost per copy: US$3.55






Momi Series 1993




1994

ISBN 971-22-0061-2

International Rice Research Institute
P.0. Box 933, 1099 Manila, Philippines



	9712200612_frontcover.jpg
	9712200612_backcover.jpg
	9712200612_content.pdf



