


The IRRI mandate

The Intemationnd Rice Aoseanch Institute—IRRI—|s gn

autonmmaus, nonprofit egrcultural resesnch and braining

canler. It was established in 1960 10 help ircreass total

fppd production from rice-based farming systems n

developing counties, paniculary in Asia.
its. purpose s 0 establish, mauntain, and operate an

intematiansd noe reseanch Nstitule designed 1o pursue
any and;/or all of 1he following objectves:

1. Toconduct resesrch on the rice plent, on ali phases
of rice production, mansgement, distribution and uti
gation with a view of aliaining nutritree and Gognomig
mtmmnamm far the people of Asia and olher
mgjar rice-growing areas of the vworkd through mprowe-
mant in gquality and guantity of rice;

2. To publish and dissaminale research fndings and
recommendations of the [nstitute;

3. To dstnbute mmproved plant matarials o national,
regional and imemational reseanh centers wivere
they might be of significant value or use in breeding
ar improvemant progrems;

4. To develop and educate promising young sciertists
from Asia and other majoe ice-growing amae of the
winrkd along lines conmecied with or refating o rice
preduction, dtribution and udization, throwgh
residend and point training programs undar the guid-
ande of welHrained and dislingueshed soigntisls;

8, To establish, maintain, and operate an infarmation
center and library which will provige, among others,
for mterested scentists and scholars everpwhens
a collection of the world's: literatune pn rice;

8. To esiablish, mainiain and opaerale & rice garedlcs
rEsoucEs lshormony wihich will make avaliabbs 1o
scientists and matitutions 88 ovaer the world a global
collection af mee genmplasm:

7. To organize of hald periodic conferences, farums, and
sEmiNans, shether intemational, regonal, natonal or
olitarwige far e purpose of discussing cumant
prablesms and for dovelaping research stratagiess for
Elevating and stabiliring rice yields under differant
ensirpnments,

AR 1083 s the firsl in B new series of yearly eorparme
mports on the international Asoe Resemrch nstitute, i
replates the IRRT Research Highlights series. Each jssis
will facus on current rice research cancems and will
fEpO coMem porary IR accompikshiments.
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IRRI toward 2000
and beyond

Thie goal

improved wellbeing of present and
future generations of rice Tarmsas and
conswmors, particularty those with how
incomeas.

The chjectives

To generate and disseminate rice-
related knowledge and lechnology of
shoet- and longdemm emvingnmental,
social, and economic benefil and to
help enhance national rce ressarch
swSlers.

Tha strategy

To increase nce produclion aificeindy
and sustainabilely in all rice-growing
erviromimenis tnmough interdisciplinary
research and to ensure the melevance
of IRAI research and the complemmsn-
tarily o mvle=msinpngGl and nat=onal
rasearch elforts through close
callaboration with nationasl programs.






Aslp’s population
continues Lo grow,
st Almast no mone
land i= awailabls
ta plant to rice,
Magdy tarm (amilles
ane turning enaidilile
hllis into cropland
that s very

productivity.

Have you eaten rice today?

All over the world, every day, people greet each other. For
many, the greeting seems casual. But for half of them, their
grecting reflects what is most vital to their lrves.

ice is the world’s most
impartant food crop.
More than %% of the
world's rice is grown and
consumed in Asia, where more
than half the world’s population
live and where nearly 80% of the
world's poor are concentrated.
With continuing population
growth, the pressure to grow
more and more rice accelerates.

From &0 to 100 million addi-
tional rice consumers must be fed
each year. But in Asla, almost no
more land s available to plant to
rice. Environmentally fragile
areas are being overrun. Hungry
people are clearing highly erod-
ible mountain slopes to harvest
meager crops of rice. What choice
do they have? Their families must
be fed, today.

Landless families in Asia are
being forced from the countryside
inte already overcrowded cities.
They too must be fed. And cities
are spreading outward, taking
prime riceland out of production.

In 30 years, the earth will be
home to B billion people. More
than half—4.3 billion, almost as
many as inhabit the earth today—
will be rice consumers. Feeding
them will require a massive
increase in global rice production,
from today’s 470 million tons to
760 million tons. That 60% in-
crease—if it can be achieved—
will merely maintain current
nutrition levels, which are already
inadequate for hundreds of
millions of people.

The impending food crisis that
threatened South and Southeast
Asia in the 19%60s was averted by
new rice technology. Today, half
a billion people are being fed by
the increased production it made
possible. But that rice is already
spoken for. Even more produc-
tion will be needed o adequately
feed the rice consumers who will
be born during the next M years.

Rice market surpluses and low
market prices in the late 1980
gave some supporters of interna-
tional agricultural research a false
impression, thal the world's rice
problems had been solved. They
forgot just how precarious the
lime is between sufficient rice and
potential famine,

Topav's WoRLD RICE SITUATION
Rice production in Asia doubled
in response to the adoption of
modern varieties, increased in-
vestments in irmigation, and
higher use of fertilizer. Several
major rice-importing countries
attained self-sufficiency in na-
tional production. Accumulated
rice stocks rose to an unprece-
dented 18% of consumption. By
the early 1980s, the main problem
of a number of countries had
shifted from coping with rice
shortages to disposing of rice
surpluses.

Many countries that tradition-
ally imported rice had relatively
high proportions of irrigated area,
and were able to quickly adopt
modern rice technology to in-



Girowth in rice production has fallen
isahiiinl growth In demand, Slocls e
inngerously low in msny countries
whose people depend on rioe as their
stapla Inod,

i tz.-'..‘-_"';'. W "1:5-1'1,;{ - ."'.:F-- P o

P T

crease their domestic supplies,
That wesakened the demand for
rice on the world market. Favor-
able weather and low workd
prices of nitrogen ferlilizer also
helped inerease production,

e collapse of the world rice
market bebvween 1952 and 19687 —
when the world rice price in real
terms dropped to its bowest level
in this centurv—worsened the
perception of global rice abun-
dance.

Productivity gains in develop-
ing countries were only partly
responsible for the low world rice
price. At the same tme, overall
contraction of the world economy
and the lack of foreign exchange
in many developing countries
with heavy debt burdens lowerned
their demand for rice imports
Strong agricultural protectionism
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i s industrialized countries
reduced their grain imports amd
lesd tor thae duamping of grain
surpluses onto thi world market

By the late 1950s, growth in rice
prlhdu-:lu.ln m Asta onee maore fell
behind population-driven growth
in demand. Increases in yield
fapered off and area planted to
rice ceased to expand. Rice stocks
dwindled foe their limvest level in
the last decade, especially in
three major rioe-consuming coun-
tries: China, India, and Indonesia,
Clobal stogks fell o 135 of con-
sumption—ihe lweest ratio since
the world food crisis of the early
1971,

Mow b consecibive vears of
poor harvests have driven world
rice prices up. A few countries
that had become self-sufficiont
only a fow years ago (India, [ndo-



nesia, the Philippines) are again
importing rice. This illustrates the
MATT T rj-;_in between self-sulfi-
ciency and potential famine in
minst ol monsaon Asia.

Prospects for a rapid recovery
of production are dim. Contrac-
tion of public investments in rice
research and in irmigation in many
countries, in response to budget
constraints, perceived global rice
surpluses, and depressed world
rice prces, is impacting the
groswvth rate of noe production.
Miew mapor technological break-
throughs that would ensure abun-
dant rice supplies for the next
decade are el i e foumd.

In fact, progections of future
demand and supply into the 21st
century predict global as well as
Asian shortfalls in rice production
relative to demand. That will tend
to raise world rice prices.

['he experience of the 1980s and
the outlook for the 1990s high-
light the basic problems of the
world rice ecomnomy-—instability
of prices and markets, need for
investments in production to
meel increasing consumption,
and need to maintain adequate
carryover stocks.

Only about 4% of the world's
rice production—12 million
tons—enters the international
market. The other 965 —360
miilliom tons—is consumied within
the country where it is grown. In
riust of Asia, more than half the
rice produced ks consumed at
home, by the rice farming Family.

In the face of population in-
creases without parallel rice vield
increases, efforts to sustain
growth in production in develop-
ing countries—including invest-
mwnk in research—are critical
When public investments in irri-
gation and rice research are made

Ifi 30 yaams, mods
than B billlon people
will live om earth,
Mo than hall of
them will depend an
rmoe

Altprmading e
shortages and over
supplics arc a majar
probdam devolboping
Counres tade n
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in response to cyclical price
changes instead of against long-
term trends of social profitability,
alternating shortages and over-
supplies recur. Wide fluctuations
in world rice prices are inevitable.
Meantime, rice-growing coun-
tries continue (o try and reconcile
conflicting responsibilities, that
appear to be irreconcilable:
* To provide consumers with rice
at low prices.
* To give a fair return to rice
farmers.

RICE RESEARCH AND DEVELOPMENT
The challenge to rice scientists is
awesome: to conduct research
that will help developing coun-
tries grow more rice on limited
land, in ways that do not harm
the environment and that benefit
both farmers and consumers,

IRRI scientisis and manage-
ment have been involved in far-
reaching thinking and planning to
develop a strategy that will en-
sure enough rice production for
the world in the 21st century. In
1988, we released the strategic
plan IRRI tomvard 2000 amd beyend.
In 19849, we developed [RRI's
Work Plan for 1990-1994. Both
documents focus on how invest-
ments in rice science can contrib-
ute to increased rice production,
with stability, sustainability, and
equity.

The strategy articulates IRRI's
goal, establishes its objectives,

and outlines the global approach.
Within those guidelines, the work
plan identifies IRR] programs,
specifies priorities, and describes
[RRI's research focus during the
next five years.

Reorganization is integral to
the strategy. IRRI has been
restructured as three major units.
The research programs are the
core. International programs link
IREI research with scientists and
national research svstems in both
developing and industrialized
countries. Management and
support services facilitate the seri-
ous business of rice research and
help IRRI scientists focus their
work on the vital problems.

IRE] acquired a new look on
1 January 1990, that of a sharply
focused institute dedicated to dis-
covery and invention, to finding
the knowledge and technology
needed to enable rice-dependent
people everywhere to live in
dignity and in harmony with
their environment.

fdore than S0 percent
al the world's fce is
groem in Asia, Most of
that rce = contumeasd
within the country
where it |8 grown, hall
al it by the rice Farming
tamily.



Only abowt 4% af the world's doe production enters the
internatbonnl mareet. Most |5 consumed within the country
ﬂ-ullipﬁhmmm'lllmhﬂhylhlrlﬂlﬂnﬂnilllﬂj.




his year—1989—has

been a year of change,

8 turmning point for much

of the world, The rigidity
of political systems Seems 1o be
softening. Thinking, in cold war
terms, has shifted to a common
“no war” goal. Political conflicts in
Indochina, South Africa, and
Europe suddenly seem to be prob-
lems thal can be solved withaut
bombs and bullets. Peaple power,
which changed the political envl
renment in IRRI"s host country the
Philippines four years ago, s now
changing the world.

This year has taught us that
looking into the fulure is risky.
Who would have predicted the
political changes in Europe and in
East-West relationships even one
year ago?

We at IRRI are well aware of the
risks linked to planning for the
future. Our research strategy.
developed in 19588 and 1989 for
the next 10 years, is built on
assumptions that reach far into
the next centuny. It is full of
uncertainties and risks, But we
are convinced that not looking
ahead, not facing the risk that
some of our assumptions may be
wrong, would almast certainly lead
io unmanageable situations in the
future,

What about, for example, glabal
warming? We all hope that theory
prosves not 1o be true. Still, IRRI
feels committed to analyze the
role that rice plays in shaping the
climate of the future, and 1o
search for tools that will minimize
any negative effects of that role
on the global emvironment,

We at IRRI are neither alarmists
nor dreamers. Research must
deal with uncertainties, and we
will face them. Research must
anticipate the future, and we will

prepare for it. Research must
assume risks, and we are willing
1o take them.

It may be unpopular in these
euphoric days to sound a note of
caution, But it seems very clear
that, within the time frame of
IRRI's strategic planning horizon,
the world will face new conflicts
even more difficult to resalve than
the political ones that seem to
have been avarcome,

If, by the beginning of the next
century, we have failed to satisfy
the very basic needs of the 2 bil-
lion very poor and 4 billion poor
paople who will occupy our globe,
life for the rest of us could be
axtramealy risky and uncomfort-
able.

IRRI's new goal and objectives
leave no doubt about where our
priorities lie. Social justice stars
with an opportunity for income
generation and access 1o food.
IRRI will make every effort 1o
contribute 1o that goal. Those who
ane serious aboul saving the trapi-
cal rain forests must reslize that
this cannot be dope unless the
basic needs of the people living at
their borderlines ane met.

We do not forget that, in many
aspects, the IRRI mandate is
global. While we will not neglect
the Institute's role in Africa and
Latin America, we must focus the
use of our limited resources. In
doing so, we will continue to
concentrate most of our efforts on
Asia, where mare than 20% af the
world's rice farmers live and
where mare than 90% of the rice
produced is eatan.

The world seems to be ower
looking the fact that Asia is on the
mowve, Much of that movement is
fromn rural 1o wrban areas. Most
countrigs are not prepared for that
shift, nor for 118 dramatic conse-



guences, The equivalent of
Europe's present population, or
the population of North America
amnd Brazil combined—about 500
million people—will swell the
present urban population in Asia
within the next ten years.

How will governments provide
for even their very basic needs—
faod, water, and shalter? What
will happen if these basic necessi-
ties cannot be made available?
We had better think of the prob-
lems the Asian continent will faca
while solutions can still be devel-
oped. Let us not ignore the fact
that not much time is left.

Given that this s a realislic
scenarin, what has |[RRI dona in
planning for the future?

RESERRCH DIRECTION

Reflecting the division of labor
between national systems in

the industrialized and tropical
rice-growing countries, IRRI will try
to baild a bridge between basic
research and applied rice
research, We will look for new
frontiers and new yield plateaus
for the diverse rice-growing eco-
systems, using all scientific tools
currently available.

QuALITY AND AELEVANCE

IRAI's place in the world of rice
research has changed over the
yvears, We are no longer the only
one, but only one amaong many
research institutes specializing in
research on rice. We therefore are
very selective in the work we do,
and complementary 1o our partner
institutes. We are searching for
the best scientists we can find,
and looking for the most promis-
ing partnerships with research
centers at the cutting edge of the
relevant disciplines. The highest
possible gquatity and relevance of

=

our research will lead to the
neaded results. That will instill con
fidence in IRRI's work among its
clients and donors. Disciplinary
depth gulded by unguestionable
leadership is the key to the quality
research [RRI is pursuing. Ensuring
the relevance of our work is the pri-
mary task of IRRI's newly estab-
lished acosystem-based programs.
Balancing program and disciplinary
interests will not be a problem, so
long as we all keep our goal in
sight and the ultimate beneficiar-
ies of ouwr resaarch in mind.

PaRTHERSHP AND CODPERATION

IRRI's new strategy and work plan
have been develaped by those who
will implement the plans—tha =ci-
entists of IRR1 and their colleagues
in national agricultural research
systams. We are moving toward
maore leam research and more
imterdisciplinary research in spe-
cific ecosystem-based programs.
In a strong effort towerd decentrali-
zation, we have paved the way for
participatory management in all
sectors of the Institute. Parts af
our work will shift as spon as pos-
sible away from IRR| headquanters
to centers of relevance for the dif-
ferent ecosystems. Research prof
ects in the rainfed lowland,
upland, and deepwater rice pro-
grams have high priority for such
transfer.

PrerarinG FOR THE FUTURE

Planning involves many factors.
Our long-term and medium-term
perspectives are set. Our relation-
ship with our partners is defined.
We know that with a high degree of
flexibility, we will be able to meet
the needs of the decade ahead.
We must keep in mind that the
Institute's target groups include
nearly 60% of the world’s popula-

tion and that nearly 138 million
hectares of riceland in the less-
developed countries must banefit
from the rice research with which
IRR deals,

Reducing IRRI's staff by about
G00 positions over the last two
years has helped us become a
leaner institute. To Implement our
ambitious new research program,
we also need to adjust and, if nec-
essary, replace our womout physi-
cal infrastructure. IRRI was
planned and mostly built 30 years
ago, with the perspective of a life-
time of about 25 years. Those
years In the humid tropics have
taken their toll on bulldings, labo-
ratories, and services.

IRRI is looking ahesd, with
confidence, oplimism, and hope.
During the next decade, we will
strive with our partners in national
agricultural research systems
worldwide for a new rice yield
plateau. Utmost care s guiding us
in this endeavor. We know we
must balance the emvironmental,
social, and economic interests of
present generations who depend
on rice with our obligations o
future generations.






Women everywisin
play key roles in

i@ Tarmang. inclsding
mast of the processing

and marketing of the
Fwrmily harvost,

Research programs

RRI research focuses on ways
oy INCTense rice prutlu-.‘.tii_uL
fior thie next decade and into
the 21st century. Some of the
wiork has a far horizon: knowl-
|."|,,||._'|1_' ?.:.Iilll,\.l. 1] I:"Iu':|;|,,'l1r|i.-|..-. will
eiable sclentists o do more to
imerease future rice productivity,
both through breeding even
higher vielding rice varieties and
through designing more etficient
syl ol o FLIp IR BRTTIEE,

Some P R ] h resulls can be
||'\-|.'|.| 11 |.|:‘E'||.'|.|i.||!l.'|'.'. iI':'lI'l'l'ul. el
methods of applying fertilizer
increase vields and save inpul
Cimls,

Work also i=s noeded o ensure
long-term stability of increased
yields and sustainability of the
erviromment. And we must ]'-\.L'L';.'l
both comsumers and irmers
all musl el

firmly in view

from increased productivity, now
amid into the future

IRRI research programs center
on the world's major rice-growing
ELE l'.‘l-!l.'h[l'l'l'L"l, wiillh a CTOSS-BIN5ENS-
tems program or work that spans
the environments, In each pro-
pram, interdisciplinary scientific
teses work to solve eritical mce
production problems.

Collaboration is an important
research strategy. Many problem-
focused research |"'I'|,ri|.'|.'|.'- i
carried oul in partnership with
scientists elsewhere, in advanoed
Laborstories amd in natiomnal
system field experiments

All the work will build on this
resulls of IKEDs earier research
in 1989 and the vears belore,
Sovme recent resulis are high-
lighted here,



RRI identified four important

concems in its strategy: sus-

tainablility, equity, research

strengthening, and advanced
approaches. Dur New program
structure and work plan, devel
oped in 1989 in consultation with
scisntists, policymakers, callabo-
rating research institutions, and
development-oriented, nongovem
mental arganizations, reflect
these concems.

To emphasize the importance of
environmental factors. we restruc-
tured our research into interdisci-
plinary programs focused on the
major rice-growing ecosystems,
Research teams are characterizing
the ecosystems, diagnosing their
constraints and potentials, and
setling research priorities.

This process will ensure that
IRR1 work is relevant to the needs
of users and beneficiaries of the
research results. it also will help
define the best locations for col
labarative research with our
national partners and the criteria
for screening and evaluating tech-
nalogy. That will ansuna that naw
tlachrnalogies will at least main-
tan, and we Hope improva, the
natural resource base while meal-
ing the objectives of effickency and
equity.

Intensive agricultural systems
can produce maore than 5 tons par
hectare, per rice crop. Continu-
ously-cropped irrigated ricelands
often produce more than 12 tons
per hactare a year. But such inten-
sive cropping removes nutrients
from the soil faster than they can
b replaced. Thus, sustainability
af production i5 of highest priarity.

The efficiency of input use,
particularly nitrogan, must be
improsed dramatically. We plan to
da this by developing biclogical
sources of nitrogen, by improving
application methods to increasa

the efficiency of fertilizer use,
and by matching nutrient release
to crop demand. We will stress
development of Integrated pest
managemant technologies that
will miRimize posticide use,

Dur candenn Tor equity is explicit
in IRRI's ahjective 1o Improve
ralums 10 farmers while keeping
production costs low anaugh to
protect the rapidly increasing
number of urban consumers. In
the interest of equity, we are
gving special attention to the
less-favorable ecosystems. We
also seek 1o Increase empioyment
in postharvest processing and
using rice by-products.

The role of women In rice
production and the impact of new
technologies on femate employ-
ment and income have been
evaluated. Special efforts are
being made 1o ensure that data
collected onfarm 1o design new
technology are gander differenti-
ated. AffirmaEtive action in recruil-
ment and in selecting candidates
for IRRI training programs will
Include more women.

IRRI's resaanch is enhanced by
and contributes to strong national
rice research systems. We will
continue our shift to stronger
research collaboration with
national programs, and 10 knawl
edge axchange with our partners
in a global noe research system.

One IRRI initiative toward this
abjective is the research consor-
tium model. We are developing
cansortia with national program
scientists in locations that have
particular advantages for a parti-
cular research focus.

Effective agricultural research
occurs along a continuum of
research leval: adaptive - applled -
strategic - basic. Adaptive
rasaarch is carmed out onfarm, to
tailor new technology to particular



siudations. Basic research seeks
knowledge about fundamental
processes.

IRRI is onented to rice prob-
lems, and does not conduct basic
research as such. We are increas-
irg our collaboratkon and comimu-
nication with advanced institutions
that are conducting basic
reseanch, o anable us o rapidhy
apphy resulis from the cutting
edge of science in our own strate-
gic and applied work, That work
seeks the particular knowledge
that helps in designing fechnalogy
to mest our ohjectives, As more
national programs increase their
research capacity, we will increase
thie proportion of IRRI resources
devoled o strategic research
and 10 sharing newly avanlablo
resaarch tmols with national
program collaborators,
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Rusowrce allocations to the rice ecosystem-
nased progeams show the decision to
comtimie magor efforts n the important
irrgated system, while paying additional
attenthon to the less-faverable systems with
imrge maeds for increased fee production,

PROGRAM  PRIORITIES

We developed a planning matrix
to guide allocation of IRRI's
limited resources to a multitude
of research projects and activities.

The first important task was o
identify the most promising entry
points for research to achieve the
strategic objectives. For this, we
used a goal-oriented process of
project planning, based on Logi-
cal Framework Analysis,

That started with analvsis of
the core problems, objectives,
targeted research outputs, and
IRRI's research strengths. From
that, we developed a research
planning matrix. It established a
hierarchy of goals, objectives,
outputs, and activities for each
program, with corresponding sets
of progress indicators, means of
verification, assumptions, eritical
additional requirements, and
opportunities for collaboration,

Each |,"||'|.|||,,-|,,'I: wis roviewed in
terms of priorties, staff requine-
ments, and the hard reality of
limited resources, riority
research will focus on

* Maintaining vield gains
already made.

* Increasing rice vield potential.

s Anlicipating eltects on the
environment.

s Contributing to production
sustainability.

» Addressing the needs of the
urban and rural poor.

* Opening oplions for crop
diversification,

We also considered opportuni-
ties that each project offers to

* Increase vield, cropping area,
and cropping intensity.

* Reduce production costs,

= Creale jobs,

* Alleviate gender ineguities.



= Complement the capabilities of
national systems,

L F'q.]'l|ui'| IR« l,'un'l.rl.,'lr..‘l.ti'l.'u
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These considerations gave us a
relative weighting of resource
allocations to the four major rice
erosystems

We gave special emphasis to
the upland rice and deepwater/
Hdal wetlands rice ecosystems,
even though they have relatively
limited corment and potential land
area and production. Our reason:
poverty and hunger are greatest
thire, and these ecologically
fragile ecosystems face the most
severe threals of soil erosion and
lss ok sustainalility.

!'i-illll::l||.!|:|'||,_-|.|lijh|:l,, wir decidid Lo
conbiige |.u||1'|.=|||r.'||i|l.=.; thier amncasd
scientilic resources on the favor-
able irrgated environments,
bevause we must maintain earlier
gains in productivity, Trrigated
lands also show the most promise
tor a new, higher vield potential.
This is where, for example,
research investmenls in |'|f|.':'l|'ir.‘|
rige or in developing a new
plant type for direct seeding are
expected to pay off most.

The high productivity of irri-
gated regions must also be main-
tained to kevp desperate farmers
from damaging new lands that
are nod fit for agriculiure. The lack
of new vickd increases in irrigabed
rice may be a major contributor to
s0il loss and environmental
deterioration in marginal areas.

Some activities, such as work
on new research techniques and
tools, will support the objectives
of all or several ecosystem pro-
grams. To increase efficiency
and avoid duplication, we com-
bined these into a separate cross-
eorsystems program. It will
provide our primary link to
advanced research institutions,

14

lis activities will focus on
germplasm evaluation; genome
manipulation; and physical and
biological processes of the rice
plant, its pests, and the soil and
water that sustain it. The program
also includes work on grain
quality, by-product utilization,
technigues for ecosystem charac-
terization, and analysis of the
impact of new technology on
peophe and societies




Irrigated rice research

alf the world's 144

million hictares of rice

is irrigated, but this

ecosystem produces
nearly 75% of the world™s harvest.
Less than 4005 of the rice area in
tropical South and Southeast Asia
is irrigated, but it supplies well
over half the region’s rice.

The dominance of the irrigated
rice goosvsitem, and its remarkable
production increases in the 1970k,
could be the Achilles' heel ol
global rice security. The vield
gap is closing: farm yields have
increased steadily, but vield
potential—the maximum possible
viclds on research stations—has
moat

Meanwhilo, the sustainability
of large tracts of irmgated rice-
lands is being degraded by salt

buildup, walerlogging, and silta-
tion of irrigation reservoirs.

Increasing production, produc-
tivity, and profitability of irri-
gated rice is just as great a chal-
lenge now as it was when IRRI
was founded. If the 25% a vear
growth rate in rice supplies
meeded o mect increasing de-
mand in South and Southeast
Asdia is to be realized, irrigated
riceland productivity must be
increased and sustained.

The irrgated rice research
program designed to address the
challenge has these objectives:

* To raise irrigated rice vield
pobtential from the current 10 tons
per hectare to 15 tons within the
next 20 years,

* To develop crop and resource
management technigques that will



increase input efficiency, reduce

production costs, increase yields,
sustain land productivity, avoid

gender-based inequities, and not
b harmifusl o human health.

* To secure vield gains,

* T rexfuee the gap between
actual farm vields and potentially
attainable yvields,

The challenge i to confront the
problems involved in increasing
and sustaining riceland produc-
tivity in a manner that is safe to
both humans and the environ-
ment. This implies that we will
b concerned more explicitly
with health and environmental
impacts, [t means that IRRI's irri-
gated nee research will invalve
upstream strategic work and both
apphied and adaptive studies.

Work in germplasm improve-
mnt has three major concerns: to
increase the vield potential of irri-
sated rice, o conlinue o ensure
that new cullivars possess mul-
tiple resistance to rice pests and
tolerance for environmental
stresse=, and to breed for high ef-
ficiency in nutrient use,

Work to improve management
technology focuses on increasing
the etficiency of major and minor
nutrient use in intensified crop-
ping systems, on inlegraled pest
management strategies, and on
increasing the efficiency of water
use and labor.

Studies of livelihood, produc-
tion, and environmental impacts
will help integrate improvements

[

Breaking the yleld barmier

Changing the tropical rice plant’s architecture doubled yield potential in the
1560s. IR8 was the prototype for modem high-yvielding rice varieties: short stat-
ure, migh tillering. sturdy stems, and erect leaves. More than 0% of the
world's riceland is now planted to semidwarfs,

But maximum yleld potential has increased only slightly since the 1966
release of IRB, Increases in productivity have been through the Incorporation of
disease and Insect resisiance, shomened growth duration, and Increased crogp
ping efflciency

Our strategles 10 raise the yiekd plateau of imigated rice are

* To modify, once again, the nce plant type, and
& To devilop hybid rices for the tropics.

New plant type for increased yleld potential

Centuries ago, maize and sorghum produced many tillers but only a few small
cobes and grain heads, Their plant types have been aitered. and now they
produce anfy one shoot that bears large ears. That change raised (hair yield
potential sgnificantly,

Modem rice varieties tiller profusely, but not all tllers produce panicles.
Elimination of the nonproductive tillers could direct mene nutrients 1o grain
production,

Our vision is of a new rica plant type, & rice plant with only four or five LIk
ers—all productive—that support large, heawvy panicles. Its stems must be
sturdy; its leaves, dark and erect: its root system. vigorous.

Iri 1889, we planted 1,600 culll
wiars fram Indonesia and Identified
donors for low tillerng, lemge paniclos.
antl Sturdy stems. We have begun a
Crossing program (o apioit these
Iredts.

Changes in plant type will dictate
Changes in emap management. To fully
axplol 1% yield potantial. the new rce
plart will prabably be densely seaded
dirggtly, not transplanted. That will
fEfquine chanmges in timing and
meELhods of applymg ferillizer.




inter profitable, sustainable rice-
T | a5 slems, This work is di-
rectly concerned with the impact
il e techmology and production
on people and the envirsmmient,

The ultimvate concern is o
develop technelogy (such as niew
rice varieties), knowledge, and
E'u.h.'“.l o= lor malicnal rice research
ProErais %] .ll.!._lrll for e besl ise
by thoir farmers—technology that
is profitable and productive, safe
ter humans and the environment,
and within reach of the irmigated
rice farmer in the tropics,

Rosearnch into
livelitvoud, prosduc-
thorn, and enyiron-
mental impacts helps
develop profitable.
sustalnable, doe
farming sysboms.

Hybrid rice
Hyborid rice offers another patential to break the yield plateau for imigated nce
in ihe tropics. In China, hybnd rices yield up to 20% higher than the besl
improved semidwarts. Hylond noes also have been refeased for commercial
cultivation m e Democralic People’s Republic of Korga, Bul devebopment of
hytarid rices Tor the Asian fropecs is laking longer than in (he lemperate zones,

Wia are finding that hybrid rice combinations perform differantly in tropical
and lemperate climateas, in cooperative research with the Republic of Korea.
The probdem for the tropics ks finding adaptable lines vwith male-sterile cyto-
plasmm and the effective maintainer lines needed 1o produce hworids. In 1589,
wl idEnnfeed several bytid combanations hat yeld up (o 305 more than the
beesd trug-breeding limes,

Hybrid seed production is labor-infensive, 50 & hybrid rice industry also
would generabe rural ampboyvment.

On-farm production stability
A miajor ol in our efforts 1o masntam yeld stability iS5 genelic resistance, the
rce plant’s imharent abality (o wand o disedse, Mo mmproved nice varely has
adequats resistance to tungro, the most devastating diseasa in the tropics.
But moslt madem varisties have resistance 1o the green leafhoppar that trans-
mits tungro. That can allow a rice crop 1o escape infection,

We mmossed several tradifhonal vamneties with hagih lungro res:stanos ik
IR1SE], a high-yelding e susceptible (o both lungro and green leafhopper.
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Progeny lines from backcrosses have improved plant type and, for the first
time, tungro resistance. The nexst backorosses will be to green keathopper
resistant lines, We hope that will l2ad to high-yielding rnces that resist both
Tungro and is vwecior,

Rice grain guality

Wi pontinee 1o develop fee permiplasm with the easy cooking traits that con-
Sumers prefern Aces with inemmediste amdose content, mlermediate gelatin
malion temperature, and translucont grain, 1RG4 s widely grown because it has
this desirable combanation of grain characters. We ane evalusting now lings
thet match IRG4's grabn ouality.

Armatic rices are prefemad in mach of Asie, but that characier s hard 1o
Incarporate into modem vaneties, We have transtemed aroma from the Thai
watiely Khaa Dawh Mali into promiging fines that have intermediale aryloss
content and gelatinization temperatura, with transiucent gram

Nitrogen use efficiency by direct seeded rice

Misch of the fertilizer nitrogaen farmers apply on irigated ricefields is lost 1o tha
atrosphens. We compared that [oss In weed frege imgated fields whene rice
cropa had bean transplanted and brosdeast seaded. The protess |5 ammania
valatilization and deaitrification, Iheough which nitrogen as Pas eLcapes 10 he
atimosphéns and is sl used by the AoE crog, The big 1055 |5 through volatilizs
tion—ciose to half the ammaonia from applied nitnogen was lost in transplanted
rice, but e broadcast crop kost only 20-30%. When fertilizer was fopdressed
2-3 weeks after crop establishrment (the common farmer practice), total nitao
gin loss was abaut 1O 1ess with broadaeast sesding, That eould mean | &g
savings in the fartiliner needed to rmeach rice yield potantials,

Most ralnfed lowland
it T e oot iing

rice vareties that
giwe low bt stakls



Rainfed lowland rice research

armers whio grovy fainbed

lowland rice bund their

fields (hike irrigated rice

fickds) o caplure water
Buit withowt reliable water, the 40
million hiectares of rainted low-
land rice—almost 309 of the
world s total—oontribute only
20% of the global rice supply
Some 100 mallion hectares of wet
lands in Africa, and about the
saime hiectarage in Latin America,
are not cropped or are underutil-
izend, New rainfed rice technology
could bring much of that land
into production

Five major subecosystems have
been identified within the rainfed
lowlands: drought-prone, both
drought- and submergence
prone, submergence-prone,
medium-deep water, and favor-
able. All bul the favorable areas
are characterized by erratic water
regimes: both drought and flood-
ing can occur during the same
CROPRINg Season.

Mlost rainfed lowland fce
farmers COmtinue tia LIS ETdidl-
tiomal, photoperiod-sensitive rice
cultivars that give low but stable
yvields. A major limitation Lo



increased productivity is the lack
of varieties that respond o
increased nitrogen and betber
management. but with the toler-
ance of traditional varieties for
-;,‘hl.lu1;|'|1, Thwwds, and soul stresses
Such noes would vield bountj-
fully when farmers are blessad
with good weather, and at least as
much as troditional varieties in
less tavorable vears.

Earher research did not greatly
benefit the resource-poor rice
farmers of the rainted lowlands.
Chir new research plan speciti-
cally targets those disadvantaged
people and ansas,

The first breeding priority is to
develop and test lines tor
drought-prone and walerlogeed
areas. Mew breeding lines are

r

Rainded lnwland
rigefislds can

sufter both flocding
anl drowght within
the same cropping
swason., New breading
limsers are e gl

tested for tolerance

o thsess conditinns.

Alternative tillage methods

Puddiing, or working the flooded field intensively before transplanting or broad-
cast-seading rice, 15 @ hard, imeconsuming task for ramfed lowland farmers.

In thet Asian tropics, puddiing is éone by plowing and harrowing to 25-centime
ters soil depth, using animal-drawn implaments,

We compared yviekds and labar requirements of traditional deep pudding,
shaliow puddiing, and zero tillage.

O pera-lilage plots, we sprayed a herbicide on the fallow field before the
raingg came, 10 speed the hidogical breakdown of stubble and to control
weedds, For shallow puddling. we used a hand-guided IRRI power Liller (o plow
and harrow to 15 cen
timeters, Ramfall was
abrdant throughoul
crop growth in test plots
ai threa Philippine sites
and yields wera similar.
averaging 3.8 tons per
b tar,

Ktinimum tillage
appears most feasmla
faw ralnfed iransplanted
rice farmers. Shallow
puddhbing using fhe
power tiller was six Shallow %ﬁﬂwﬂﬂﬂ#ﬁ:ﬁ‘m
times faster than deep  Prepared a plaming K
pucdiing with & water HORSE R i T O A
puffala. In the zem-tillage plots. labor cosis doubled because transplaniers
found it haed 10 resert the tender nce seediings into the hard oosolk. Weed
populations abso wizre Righ
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needed that combine drought and
submergence tolerance with
apprapriate photoperiod
(davlength) sensitivity, secdling
vigor (for dry seeding), lodging
resistance, disease and insect pest
resistance, and tolerance for salin-
ity and phosphorus deficiency,
This demands work in stress-
prone testing sites away from
IERI: Bangladesh, Cambodia,
India, Nepal, northern and central
Philippines, and Thailand, A con-
sortium of national programs
with kev sites representing the
subecosystems is planned.

Because rainted farmers rarely
have the cash to buy chemical
inpuls, cur emphasis in crop
management is on developing
on-farm resources Lo improve
vields. We are working on tech-
niques of soil, nutrient, and water
management that allow improved
vareties o realize more of their
vield potential.

Role of legumes in biclogical nitrogen fixation

and soil nitrogen dynamics

Erratic weather makes rainfed rice fasmers reluctant to buy Inputs such as
fertilizer, and their yiekis are low and fluctuate widely, Farmers need the shility
o imcrease productivity without increasing costs.

We are exploring ways to improve the efficlency of non-chemical sources of
nitrogen, In collaboration with the Nitrogen Fixation in Trophcal Agriculiure
Legumes priject at the Unibeersity af Hawail, Intemational Ferilizer Develop:
ment Center, e dustralian Coundl for International Agricultural Research, and
cancerned Aational program Soeentisns,

Rainfall patiems are governed by tropical monsoons and typically rasuit in
solls that cycle from aercbic (exposed to airj to anaerobic (flooded]. Such con-
ditions strongly nflu-
ence the dynamics of
nitrogen in the sodl. Tke
dry Season levors miner
alization and nitrate ac-
cumulation. But in the
wet seasan, denltnfics
tion in flogded soils can
reduce the pool of avail
able soil nitrogen.

We think =oil and
Crop Managemant prac-
Lies ecan he improsved 1o
olfs€l this nitrogen loss.
Growing legomess after
rice, m the dry season.
could capture some of
the evallable nitrogen
through bickogical fixation, Incarporating the crop residues would eoycle that
nitragen for use by the wet season rce crop.

We havo jdentified kegumes and grass forages thal are suitahle prerice and
post-rice crops, Inaygofera finslana, 8 Philippine legeme, can be intercropped
with shom-duration mungbean o long-duration maize. The indigo continues to
grov @fler the midin crop harvest. s incorporation dunng land preparation for
widt BEASOA foe has increased yields as much as 1.6 tons per heclans,

Thi legume Siratro sp. and grass forage Seiars sphacelata can be clipped
for livestock forage several times during the dry season, The kast regrowth is
incorporated during land preparation far rice,

The legumes Sesbania rastrata and deschynomene afraspera grow rapidly
and hive fitrogen-fiang nodes on their stems, which makes them uniguéky
suitad for gréen manure production during the pre-rice paned when short-term
fioods are common. 5. rosiraia is possibly the fastest nitrogen-fixing plant
known: 100 to 285 kilagrams of nitragen per hectare in 45 to 55 days.

We know ihe potential for lsgumes to increase the nitrogen available 1o rce,
bait lack adequate understanding of the soil and biological nitregen fixaton
redationahips to exploit it The qultural and molsture conditions imvolved in rige-
bl CrapRing Systems mean unigua soil conditions. We are mapping how
legumis-fined Aitrogen fits into the dynamics of the syatem,

Conceptualized dynamics of available soll nitrogen
{measurad in unplanted Bekds) and & cropping segquence
that could contribute nitrogen ta the s0il nitrogen poal.
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Utilization of bicfertilizer nitrogen

W compared recoverny by moe of nitrogen Tised by 5, fastrala and A. afrassera
fegumies with thad from urea fertilizer, The green manures could substitute
completely for 90 Kilograms of nitrogen as urea per hectane.

Mitrogen recovary was higher when green manures were oomibinad with urea
than with ures slone. That suppests that combination with organic mattsr
recduoEs e lass of nonarganic nitrogen, Also, micre ndtrogen ramained in the
SySlem 85 grecn manune han a5 uned, The residual Rithogen gaee higher yiekds
from an unfertilized sccond crop of rice.

Consarving and using rainwater for a second crop

Marw rainted lnwland fee farmers in the ropics wolld benadit If they coukd
grivad @ second cash crap ofber wiol Season Ao, Some rainfed farmers already
constrect on-farm feseroirs to collget raintall and Rl ta Erew b small dey
season rice crop. Return for tha water s low

We developed B camputer simulation model to evaluate cropping patierns. it
i% hased on oplimal use of availhle water in the dry Season, and tEkes inio
sccount agroclimatic and marke! factors plus land, capital, and family labar,

In @ 1989 dry season field test of mode! oulputs wsing & farm in Tarkag,
Philippines, a minimum area was set aside i grow rica for family consumption,
The mode| predicied that cash crop retums would be highest from a rice -
rsnfean combinaton. Aciual relums wene close 10 those predicted, with a
mirl reslurm of aboul USSEZ25 using SB5-worth of Tamily labor,




Raimfed farmers need ways to improve their sail. nutrient, and warter management
practicos to reap the most benefft from improved rice varieties.

Germplasm improvement for rainfed environments

In wiadk Eo improve the adapiability of nce bresding lines, we lested d35 eosnt
cronGes and 48 pdvancad lines in three drowughi-prone sites in the Phiflippinos
Anathar TG ings were screened in medium-desp water conditions. The
advancad linBs Were aleo BITPATI wrder favorable conditions 1o establish weEld
potential and pest resisiance,

Three lines wilh average yield potential of 5.5 (ons per heclane appoar well
adapted 10 Both water deficil and meadium<toop wator. Th: lings mature in
about 1.3 days and hame infermedialp |:||-J-"|| EERL and sturdy stems plies
rasisiance (o major insacks and diseases. Other lines with specific ixerance
for either UTI:_;'” o mediim-deep watzr were identified,

F"I':ll'l'||5.||lg_ lirezs aleo werg |dentified a3t 2es i Thaland, Eastern licha,
Mepal, Bangladesh, and Gamiodia

Aainfed ivsdand hoe plant
of the Thutiee

5.7 tons par hectam

yuedd poderdial

* G810 panicles por plasd

= i unprniuctive lillers

# 150.20{ ganins per paniche
= yury shundy stems

= fark geeon. erpol or moderabely
ilrsgy lRaves

= 130 pentimetors Eall

& galendlvn food Aysiem

= ragtiple disease and inseci
resistanoe

#® 120150 days growth dirmthsn
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Upland rice research

pland or dryland rice is

grovwvn in rainfed Helds

with naturally well-

drammed soils and no
surface water accumulation,
mich ke wheat or makze. The
upland topography ranges from
sloping terraces to well-draimed
flatlands

Upland rice is produced on
about 12 million hectares in South
and Southeast Asia. Yields aver-
age only about 1 ton per hectare,
and are very unstable. Con-
skraimis fo Increasded |:|r|.1||1|1 thn
include acidic smls, uncertaim
rainfall, weeds, diseases, and low
inputs,

Upland ricefields are cultivated
by poor farmers using traditional
methods (predominantly slash-
and-burn) in scattered fields,
Environmental degradation,
erosion, and destruction of forests
are serious concerns, Few farmers
have ready access to markets, or
the capital to purchase inputs.
Varieties planted and cropping
practices vary

Iimproved rlice cubtivars
foar thee plangd &scosystam
need to hove tolerance far
drougivt and for problem
S,

Biological control of rice blast diseasa

Rice blast is 8 severe disease problem in upland and rainfed lowland ricefislds,
In the troplcs, controd is masnly by varetal resistance, bul resisiancs is
unstable bacause new races of e funges avahe rapidly. Mos? temperats
regions use chemical control, but pesticides are anvironmanitally drsruptive and
too expensive for most troplcal nee farmers.

Initial tests show that some bactena found naturally in ricefields are antago-
niatic to pathogens, suppressing sheath blight and other fungal diseases. The
pathogens also are
effective apgaine] seed
bome diseases,

We screenad more
tham 400 strains of bac-
ieria for antagonism
toward the blast fungus
Pyricularia onpzEe, Two
flucrescent psewdo-
monas stramns and two
bacillus strains effec-
Il'n'E'l!r infibited thes fodiar Rice blast is o severe dissase problem in

disease, On upland rice,  uplamd flelds. Using naturally ccourring bacterla
seed bactedration and shenws promise for inhibiting blast.

speaying The Tolisge with these bacteria reduced beal blast as much as 50%
ol mieck Dlast up 1o 255,




Another problem is the limited
work done so far, Only a Few ni-
tional program scienbists work on
the problems of upland rice farm
g =yelems

[RRI program activities focus on
twio components: integrated farm-
ing systems research and strategic
work e improve knowledee about
the major upland cropping con-
stramnts. Farming systems work
will identity alternate practices
within a whole-tarm enterprise
imvaolving food and cash crops and
Dbk, The olyecives are
increase incomes, stabilize the
ecosystem, and sustain overall
productivity. Ecosystem charac-
terization is part of this elfort

Strategic research is needed on
weeds, drought, diseases, and
phosphorus and calcium-magne-
sium s0il dynamics, as well as the
effects of soil chemical and phvsi-
cal properties on rice and other
crops, Improved rice cultivars
with drought and problem soil
tolerance and disease resistance
also are needod.

Upland rice svosystem work
will b dome in sites selected to
represent the diversity of upland
envirommants, through a consor-
tium of relevant national program
researchers. Sites identified in In-
donesia, Philippines, Thailand,
and India have differing degrees
of the magor constraints—land
degradation, drought, weeds, and
blast. They varv in altitude and
length of rainy season.

Uipknrsd rice plant of the future

& 35 toim par hactore yield poderdlal

= 5-f puniciss per plant

& wery whundy shema

= groch upper laaves, dicogy lower leaves
= 130 centimeters tall

® fsip, Thbok moads

= prilliple dasdss and inssct esisipnce
= 1i{day growth duration

Contour hedgerows for sustainable upland systems

Much of the wpland rce grown in the tropics is planted cn moderate (o steeply
sloping felds with strongly acsdic, mfertile sails, With continuous Croppmg, ton
soil & kst and produciivity foes down s

Smallscale farmuars noed practical, afordabbe 500 conservation technigues,
Using permanent comtour hedgerows to hold the soll may be one answer. Rice
and oiher food crops can be grown in the a8lleys,

Hedgermws of the non-nodulating tree lBgume Cassia speciabiis look prom
iging, YWhen frimmings wene inoorporaled as & green maneie o the fice crop,
yuiElds Ineredsed shghtly. Bul the nte plants neansst the hedge didn’t Erow vary
will. We aré Fooking for ways to
ease this interspecies compesti
tion, and studving The impacts of
nedgertws on msecls and
wadde in the ricefield and on
labor and total Farm income.

Breeding stable, high-
yielding upland rices

Wa analyred 1ha msulis of 4
years of trials of nearly 2,000
rices at 18 upland Sites Bomss
the Philippings. The trials wene
rmastly on acidic soils represen
tative of the poor croplands in
sloping hill regions, Mitrogen and
phosphorus application ranged
from mone to moderate levels,
Yields ranged from O 1o nearly G
tons per hectan. Maximum
yiglds across sites averaged
more than 3 tons.

A few enalnies, includeng em
provesd cullnears Tooom Bral,
Fronce, and IRRL. showod vield
poteslials of twice the trial aver
age. with pood adaptation 1o tha
POOE Eronments




Deepwater and Tidal
Wetlands Rice Research
Projects for 1990-1994

Irtansdied croppep Systems
Productivity and sustainsbiity of
tidal wetlanda

Breading linen with improved yeid

Soll @nd watar managarmant

Deepwater and tidal wetlands

rice research

eepwaler rice grows
for 1-3 months in rain-
fed Fields subject to
drought or shallow
flooding, then is flooded to
depths of more than half a meter
for a month or longer. Where
Hooding is deeper than 1 meter,
the crop is usually called floating
rice. In tidal wetlands, the water
levels in coastal ricefields fluctu-
abe as tides rise and fall. Harsh
soils—saline or acid or peat—are
commaon in these ecosystems.
About 13 million hectares of
deepwater and tidal wetlands rice
are harvested annually, mostly in
South and Southeast Asia. Several

million hectares of land suitable
for deepwater or tidal wetland
rice in Asia are not being farmed.
In West Africa, floating rices simi
lar to those of Asia are grown in
some riverine areas of deep-
finoded land and mangrove
swamps. Several million hectares
of unused deep-flooded lands in
South America could be planted
to deepwater rice.

Farmers in deepwater and tidal
wetland areas can grow little
other than rice in the wet season
Yarying flooding patterns in
different seasons give highly vari-
able stresses, Most farmers are
barely self-sufficient in food




grains and live with the constant
threat that their basic food supply
il b dq_-_-.lﬂl'!.-'l,ﬂl

With only one crop a vear, the
development of improved varie-
ties: for deepwater areas is slow.
Ench new rice variety may have
only a limited number of ecologi-
cal niches, Fitting improved rices
tnto the wide range of environ-
memis is difficult. Plants must be
selected for submergence and
drought tolerance, for saline con-
ditions, and for pest resistance.
The inheritance and mechanisms
O % pression af thaese trails are
not well understood

For tidal wetland rices, we lack
both progenitors and improved
germplasm for withstanding the
slresses associated with problem
sails. Increased understanding of
the <oil characteristics and proces-
aes hal couse mineeal oxicities
and deficiencies will help in
developing mproved soil man-
agement technigues.

Tidal wetlands Dewpawrter

rice plamt rioe plant

al the future of the futane

= 34 ions = 4.5 tons

i ha:Eard i P L

ylald potentis wielhd potentisl

& 5.7 pandeias & BT pamiecles.

B pland jier pland

& wialy SlURdy Sloms = 150200 graing

= enecl o mdarabely  par panicle

disesy leaves. = ok pressn, kong,
w 130 centimeters onedl leaves

tadl = iR e alang-
& wiile, Felatively abian for 100
bl il Hijl cafitimatens food
= muftipls Ganans * upper rnl

and ingeet resistance  rooting and tillering
= muleTiE R

tosErance =emmly rool developrmerd
= probkem sols = muitiple disease
toderpnce and inkad] retSinnes
= photopariod = photopariod
sarmitivity semsitivity

Breading for despwater rice improvemeant
Wild floating rices tend 1o elongate rapldly. We crassed the wild nce Onea
refinagon from Banglaissh wilh promising deepewalen rice bresding linds, (o
caapiure and combiree rapid elongation abielity wilh a betlar plast type and more
productive paniches, Lings Inom the crosses wone salactod for rapid elongation
in 110 centimoter-deop wator

Girowwing large breeding nurseries at the Prachinbun Rice Ressarch Center In
Thailand is helping to accelerate our breading wark for 50-100 centimetardeap
waler, In ane bresding nurseary of 11,000 experimantal lines. 5% nad desirabia
traits and were selected for furtner avaluation,

Special eMomns ane s 1o test brecding es m representative farmor
fiakds oarly i their develogement, in collabosstion with nativnal deepwater nca
centers in Thasland, India, Bangladesh, and Yesinam,

Using upland rices in tidal wetlands

Breeders seldom use traditional bulu-typs upland rices because they haye
many undesirable traits and are difficell (o cross with indica roes, Bul many
builus carry genetic tolerance for problem Soils




Farmers in both ecosystems
will benefit from work to increase
the productivity of the whole
system, not just the rice crop.
Cropping systems must be
adapted to specific combinations
of o wide range of soil, climate,
and flooding conditions

Much of the work on problem
soils is done through a 4-year-old
consortivum of [RR], India, Indo-
nesia, Thailand, and Sri Lanka.
Regional research on despwater
rice in Thailand, India, Bangla-
desh, and Vietnam focuses on
plant nutrition, cropping systems,
integrated pest management, and
development of rice - fish culture.

An Indian despwater rice famer
and his family can harvest more than
@ hall ton of fesh Trodm one ectnm,
without affecting the rice yiald,

We succassfully crossed a faw bulus with indicas, and selected for high-
yiglding plant type, grain fertility, and problem soll t9derancea in the segragating
populations. Six advanced lines show remarkable adaptability to acid, saline,
acld-saling, and acid sulfate soils in farmears” fields.

Stem borer problems in deapwater rice
Yo stem Dorees are the main insect pest of deepwater rice. All Known var e
liEs are SUsScEptible, S0 we moest ok Tod mechanicsl control methods,

Silvea acoumllabid in fice ledwEs dnd STEMS AppEars 1o repel Slem Doners
W greww @ stem boressusceptible Noating rice in cultursl solutsons sith diffes
ent levels of sillca. The highar the silica content of the growth solution, the
mane gilica in the stem and lkeaves, and the less yellow stem borer infestation.
Silica also appears to retand blast disease.

Ufra nematodes endemic in Brahmaputra floodplains

Several thousand random a5sessments aEnoss 4 years In Assam, India,
canfirm that ufra disease is a senous endemic problem in the flosdplaing of
the Brahmaputra Riwver. Ryadha, a variety from Bangladesh toberant of the root
mernatodes that cause wira, is being wused in breading for ufra resistanca.

Deepwater rice - fish culture to increase farmer incomes

Fields stocked with fingerings have produced moee than a half ton of fish per
hectarm, withoul reducing rice yviedds, in trials on fish cullure in deepwater
ricefiekds in eastem India

.|



IRR ressanch is developing
miethods to classify facters

that distinguish rce-growing

ecosystems.
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Cross-ecosystems research

REI's cross-ecosystems pro-

gram is a "scientific bridge"

planned to generate knowl-

edge applicable to maore than
ome ecosystem and techniques to
speed research in all ecosystem-
specific projects. A flexible
research agenda allows us to
respond quickly to problems not
vel identified. Projects bridge
basic research done at other
advanced institutions and strate
gic and applied research done in
the ecosvstem-specific programs
and in national programs for rice
research.

A RICE ECOSYSTEM
CLASSIFHCATHOR SYSTES

We are developing methodology
to define the range of farmers’
problems and opportunities. The
system will classity information
on the physical, climatic, biologi-
cal, and secoeconomic factors of
each ecosystem.

The information will be conso-
lidated into a geographic data-
baze. Defining the extent of an
eoosystemn's features will help us
identify priorities for varietal

New lechnigues are
enabling direct sturdy

of the rhizosphens—

the narow sone of soil
near the fice rmots.

That will help in
daveloping mew warietlos
and maore eMicient

agronomic practices.

Ecosystem characterization

IRR! has used maps of climate, soils, crop data, and sociogconomic vanables
for years to help a8t reseanch priorities, New computés simulation technigues

and Geagraphic Information Sysiems now make i1 possible to analyze determi-
nanls of rice production in a range of envronments, includng climate changes
progected for the future,

We used 2 simulatien model to predict nee yelds using current technn|ogy
under the weather conditions anticigated in 2020, Predicted yields werne about
10% lowwer than today’s yields,

Wha have develdped methododogies 1o analyre vaniahility in the physical prop-
grties of nce soils. The objective is 10 indicate the measuremeant precision and
sampling densites netded for reliabality in ecosystem charactenzation and
production simulations,

Processes at the root-soil interface
Research in the rhizosphere—the namrow fone of sodl near the roots whene
chemical and hinlogical characienstics differ markedly from those of the
surrgunding soil—is difficull becawse it extends less than one millimetear from
the ot surface. \We ang complamenting direct experimental chservatons with
simulation models and now have a model of the reaction of oxygen released by
rice roois to ferrous inon present in the soil,

Undersitanding the rhizosphers could lead to mejor advances in breeding
rices for effickent nutrient uptake and with inferance for soil stresses, and will
help in developing mose efficient sgronomic practices

1



improvemnent and for research on
crop and resource management.
This database will help us extra-
polate the potential spread of
succrsstul technologies. We are
developing crop simulation meth-
odologies to quantify options for
increasing crop production and
land management.

Research into the effects of
world rice supply and demand on
national policies will link with
studies on the social and econom-
ic impacts of new technologies.

Crucial processes must be
mapped if we are to predict the
applicability of new technologies.
One example is the soil-water-
nutrient processes in flooded soils
and during the transition from
flocded to nonflooded. Better
understanding of the processes at
the root-soil interface in sub-
merged soils will help in selecting
varieties that use nutrients effi-
cienitly and those that tolerate soil
stresses such as salinity and
alkalinity.

Kairomones in rice plant volatiles

As part of our work 1o understand the processes of insect resistance in rice,
we examinesd naturally octuwring compounds m yolatiles of rice varaties swes-
ceptible and resistant 1o yellow stem barer and |leaffobder. And we found diffar-
ences among tha varieties.

Of the 26 compounds found, limonene was the major component in volatiles
of susceptible Rexoro and resistant IR3G. But its level was 16 times higher in
Rexoro, Rexom also yielded the highest amount of kalmmones, E{2-hesanal
and £43Hwesen-1-0l were major constituents in the volatiles of IR36; thesr ey
els were much kower in other vaneties. Cineote was fownd only in the wild ripe

Dhyza perennis.

Plant volatiles and insect resistance

W used electroantennography [EAG), which invalves attaching electrodes 1o
insect antennae, to screan 97 plant volatdes—nchuding the 36 wentifed from
rice: plants—for sensory responses by rice lealfolders. Some volatibe carm-
pounds elicited extremely negative EAG potential, indicating aliraciors. Tha
volatile compounds ihymol and carvacral elicited highly posilive EAG poltantial,
indicating that they strongly repel leaflobder fesding. Rices that produce repel
lant could be valuable in breeding for resistance.

Insect resistance in wild rices

Recantly, planthopper and Ieafhopper resistance was successiully tramsiered
from the wild rice Oryra officinalis to cultvated rice. In our search for additional
danors of ganetic resistances, we evaluated wide hybrid progeny of 0. brach
yanita and domestic rce 0. sativa and backeroased plants lor resistance o
yellow stem borer and rice leaffolder.




IMPROVED PEST MANAGEMENT
Establishing economic thresholds
(the pest levels that cause eco-
nomic crop loss) helps in making
management decisions and pro-
vides data for simulations thai
can pr edict pest dynamics and
epidemics.

Dretermining the physical and
bio hiemical mechanisms of resist-
ance in rice will help in dm'u]c:lp-
ing biologically and economically
soand pesl managemwent lor all
roe eoosysiems

Seed health s important for
farmers and consumaers i all eco-
systems, and is a major concern of
quarantine procedures in
permplasm exchange and in inter-
national marketing. Pests damage
not only stored grain, bul also
crops grown from infected seed,
We are developing taxonomic
identifiers, evaluating the relative
effects of specilic pathogens on
seeds, and measuring how seed-
borme pathogens affect growth of
the rice crop.

Yellow stem borer lanae removed 14 days after plants with 0. brachyantha
genes were Infested with firstinstar lanae ware small and undenseight. This
indicates that resistance hiad been successfully transferred.

Molecular analyses of rice pathogen populations

Batter undarstandmg of vanation In rice pathogens would allow development of
improved methods to manage diseasoes in noe crops. We used DNG analysis
technbgues to stwdy variaton in populations of three rice pathogens

In one study, we cloned several transposable ganetic elements from the
bactenal blight pathogen and used one of them as a probe to analyze a collec-
tion of biighl isolates,

Rice blight pathogen populations infecting weeds appéar (o be genetically
different from those infecting rice. This indicates that diseased weeds do not
prowvide imccula to threaten a rice crop.

DMA analyses also are bemng used to dentify new resistance genes in
consersed germplasim,

Transferring disease resistance genes from Oryza minuta to rice
The wild rice species 0. minuta is resistant to saveral dissases and insect
pests. But it is only distantly related to rice, 50 the cross to capture the resis-
tance Qenes requires special technigues. This year, we obtained darivative
lines with the groper number of chromosomes for nce. One line is resistant w
blast. another to bacterial Blight

The blast pathogen apparantly has difficully adbering o and penatrating the
leaves of the wild species. If the fungus does anter the lead, it cannot establish
itself. For bacteral blight, at least three different resistance faclors appear to

be segregating in one line.
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Ricr {JuArmmy

Delavs i harvesting can cause
fosses n the Reld and at the rice
mill. We plan to improve varictal
resistance o shattering losses ot
harvest and fo grain cracking
during drving amnd milling, We
can also reduce postharvest losses
by improving the design of
threshers, winnowers, grain
dryers, on-tarm storage facilities,
and small mills and dehullers.

Technology that would make
use of rice by-products, such as
hulls as fuel directly o processed
into briquettes) or machines to
chop straw for easy incorporation
into thae soil, are meeded.

We need information to apply
in Tice markets: better methodol-
ogy for identitving cultivars from
seed and milled rice, methods to
evaluate and classify conked rice
texture and aroma, and informa-
tion on the inheritance of grain
protein content.

SCREFNING THE GERMILASK
COLLECTION

We are setting priorities for the
important agronomic traits
needed in each ecosystern and
developing procedures to acceler-
ate screening of unimproved rices
and their wild relatives for those
travits. Lenetic sources of impor-
tant traits will be available as
seeds and a database to breeding,
programs everywhere,

Genetic and molecular maps of rice

The Search 1o salurse 1he gened inkage map of noe continues, Four marpho-
logical mareis s bieen located thiough thsamic analysis: one 2ebra aach
on chromosomes 1 and 5, chiorotic tignina on chromosome 2, and briftle culm
on chromosoma 5,

Three isoryme loci i
hawe been located
throsgh gene dosage
and segregation analy
si5: Enpl on chromio-
some 3, Esf-1 on chro-
mosome 7. and Fdpl
on ciwamosome 11. The
twi booi Amped and Got
J an chromosomes 2 ane

P e ——
Erexll e

mﬂﬂﬂﬂ'l'ﬂn'ﬂrﬂ R DBT D BY BT D
i o interpeetation of Enc-1 showing disomic D)
::ﬂhf“ e and critical trisontic (T} banding pottesns.

Polymorphism for four new isozyme loci—DheF, Susl’, Suad, and Torl'—
have Deen detected. One. for the cross IR36/Ma Hee, shows polymorphism for
13 isnrvme o,

We have generated segregating nce plant generations for determining link-
ade relationships among morphological, isazyme, and RFLP markers.

Tissue culture to speed plant breeding

Anther culture |5 a laboraiosy technigue that encourages the asexual devalop-
imeent ol rice plants from @rain heads. it allows rapid production of pure breed-
ing lines with desirable characteristics (such as drought tolerance or blast
resistanca) in two generations melead of the six or Seven nesded in conven
tional breeding. But the procedurs needs 1o be refined and slabilized,

We evaluated 24 IR vanetios for their plant negeneratson abildy m anther cul
ture. This provides a database for future studies. High anthér response and
plant regeneration abdlity have been achieved in 12 limes, and some poor ré:
sponders dentified, High responders may be good parents for wide crosses of
imcompatible species,

We also dewelopad a new medivm for anther culture of recakzitrant indica
rices. The guality and quantity of nirogen is the critscal factor. We will use this
medium in the anther culture of indica/indica crosses.

Pollen culture progress

Win obt@mned successful plant regeneration from isolated polken culture in
indica variely IR43 (in 1988, we were successiul with japonica variety Taigei
A0S, Mow we arg improving the culture conditions to increase polen plant
formation efficiancy.



AMPLICATIONS OF BIOTECHMOLOGY
FOHE LI T AT R T R T
Current activities in biotechnol-
oy involve four thrusts:

* Production of novel germplasm
by breeding desirable traits from
willd relatives of rice into culli-
vated mice, of I'l:»." "Een '-.I'I-]i-:'ﬁ'l:.*."
Fros rce Or evien I'|‘-| M |:|I!|'|1'r
plants.

* [dentifving isodyme and RFLI
markers closely linked to genes
that control specific traits

* Rapid production through
anther cultune of pure broeeding
lines with desirable characters

* Lise of nucleic acid probes o
characterize and distinguish
strains of bacterial, fungal, and
viral diseases,

The knowledge biotechnologi-
cal procedures develop can be
used across the ecosystems and
will support an International
Biotechnology Network spon-
sored by the Rockefeller
Foundation,

Biotechnulogy fs
cxpanding knowledge
ahcut the: gonatics

of rice and leading

to the prodection of
vl gormnplasm with
many desirable traits,

=

i






IRAI's intesnational
programs tecilitate
the dissemination of

new knowledge
weatul tochnology
Lo mational programs
arcund the workd.

International

programs

KEl's Research and Imberna-
tional Frograms are inter-
active, Activities designed
to share knowledge and
strengthen national agricultural
research systems also strengthen
[ERIl's ovwn research, The Interna
tional Frograms
* House the world's major rice
germplasm collection and pro-

vide the evaluation, preservation,

and dissemination services that
this responsibility demands

* Gather and disseminate infor-
mation on rice and rice-related
sCiamoe.

s ODrganize conferences to facili-
tate the exchange of knowledge
and direct its application to re-
solving emerging problems.

* Promote the exchange of tech-
nologies and their evaluation by
national programs.

= Provide short-term training
and degree training in collabora-
tion with universities all over the
world.

* Extend technical services to
strengthen the capacity of differ-
ent national agricultural research
systems to conduct rice research.

ResOuRCE  ALLOCATION

Continuing dialogue guides the
nature and scope of the Institute’s
international programs and their
close integration with its research
programs, The increasing num-
ber of research activities at key
eoosystem sites outside  [RRI
headquarters are managed
lhmugh the research programs,
in collaboration with the relevant
national programs and with coop-
eration from international pro-
gram projects,

Some important work is carried
out in tandem with research pro-
grams: documenting the germ-
plasm collection and screening it
for desirable genetic traits, de
signing needed training courses,
organizing relevant conferences
and workshops, collaborating in
country and regional projects.
And some research is integrated
into the international programs:
surveys on the research capacity
and training newds of national
programs, studies on seed storage
problems, ways to improve data-
base management, and analysis of
netwaork data.

Estimated hud!.*ln'-l.ﬁ fior 1|:'!~|-«|.'irll."
international programs during
1990-199 are based on the semor
staff time needed in cach program
and on historical costs of program
activities,



for intermationnl Programs

he benefits of IRR

research would be lIZIF'||:!|'

IRRI's hopas and

dreams il they were not
made avallabke to the nce farmears
of the world. The Institute’s Inter
mational Programs enable us 1o
dissaminate useful inlormalion
and knowledge (o national rnoe
improverment programs around the
world, We make new rice techno
logies available for national
syvsloms Lo sl adapl, and apply,
they, in tum, feed thair research
results and information about
actual field problems back to IRAI,
That procéss is vital in keaping
IRRI's research relevant and
rigorous.,

Rice genstic resources gra the
lifeblood of rice breeding pro-
grams. The International Rice
Garmplasm Center gives all coun-
tres, regardless af thair political
system, ffee ac0ess 1o an
ENMOUS gene pool, 10 enfich the
genetic Base of ther natkonal oro.
graims, Similarly. the IRRI Intarms
tian Center and intemational
networks facilitate worldwide
exchange of rice knowledge and
technologins.

IRRI"s reseanch woould be of
limited value without our wiork with
strong partners in the national rice
programs. Thus, training and
collaborative country projects are
the keystone of our pragram o
strenglthen national rice resaarch
systems. |[RR1 alumni—now about
&, 00 strong—comprise the most
imporiant human fesource in
giobal rice research. Many of them
haokd key positions in national
systems and help formulate the
national policies that promote the
application of science to increas-

ing rice production and 1o improy-
ing the welfare of nce-farming
families.,

The nead for tramng continues
and changes as national programs
gvolve and as we jontly address
production, Socioecononic, and
envirsnrmental suslainability prob:
lems in the rice ecosystems. Our
new approach is lo transfer some
responsibility for regional training
o more advanced national pro.
Braems. We plan Lo contribule to
the strengthening of the infrasiruc-
ture for training in those coun
tries—increasing the relevance ol
the training and enhancing tha
linkages among rice-growing
countries with similar interasis.

IRRI's collaborative country
projects also strengthen national
rice research systems, especially
it courtries where production can-
not meet the needs of rapidly
increasing populations. We are
commitied 1o the iongtem task of
helping them build thewr capacity
to undertake her OWwn Fce
research and training programs.
We believe that a populous rice-
growing and rice-consuming cour
Lry can Tace the future with confl
dance anly with & strong capabality
for nce research and develop
ment.



he rapid erosion of rice
EETTIREASE L taromers”
fields, in seed banks,
and in unprolected
areas demands ||'||:'.'.|.'|i'_1*|'|| ¥ COOp-
el Lo -u,'m_'r!_;q'l'.l. collection
and conservation, IRE] shares its
CX pereenoe in gemehc conserya-
tion and gene bank management
with !'-|.||||."||-:||. anid TCERROINND Ioe
conservatisn AFemMChEs.
The world's total rice gene P..-.,:]
is abowl 130,000 varieties and

wild B, Seeds of some 85,0000

Germplasm conservation and dissemination

of them are preserved in the Inter-
national Rice Germplasm Center
(TRGC) at [REL IERT has the
global responsibility to help
national partmers collect, ¢om-
serve, and share this irreplaceable
blological heritage. The survival
of future generations may depend
|

Speds of rare and endangeroed
fices and wild relatives of rices
are callected for conservotion
inIRRI's genebank.

£



Traditional rice vaneties
Rt preveiusly uilk o
populations of wild rices
wire collected this yoar
in Wietnam, Loas, and
Cambadia.

A e il nos—OvEEs
rhizomratis—was identified
troim a 1988 collect=on

in Sei Lanka, 1§ may ba

a good source of gemnetic
toleranca for deoughvt,

Collecting native and wild rices in Vietnam, Laos, Cambodia
We traveled with col E/IUES from the Nelional Instituie of "'..g-"lﬁ'.I"IIJI'E.' SClerces
gt Fgh magntain pRsses 1o selated villages in normhwesiem Vietnam whose
rice varkehies had never een documented, Thare, we collectod traditional vane
ties and previsusly unknown populations of wila
relatives of nce. Fasmers Erow only E utinoaus reces
n Kuong Pon; we collected 10 vaneties, We alsc
ook samphes of bollh glutinous and nonglulingus
varietses atl 1.200 m altitude in Sothan village

Exgloration 1o wild fces in the toresied miosun
fains thal surrouesd (s anceent Laolian capital of
Lugeg Prabang yiolded Ovves gramalatea, @ small
Shigde-lOving perenmial relat vo of rie vt had
neEnsar baen reported in Laos. Yiflagers call it klrao
nad pel, ourd rice

Wil reci 18 @ domindani grass along the noadssie
i areas ol the lower &e REMEE Tiedsr 1N Canmbodia,
whiere wo coliocted samples of & wild species and
16T traditicnal vansties. One Kompong Chhang
rarmer racalled a tevornie despwatar Caraly whose
sepis hE l0sE when BrOWINE FEeWETEr F0ES WES
prohiited im contral Cambodia, Tive IRGC holds accestsions of 902 Cambaoian
vareties, including 25 deepwaler noos collected m 1973, Since 1981, we havo
retumed seeds of many tradstional varieties (o Cambodian rice scsantists, This
yEar s shipment was the larges L7 2 vareties

New wild rice species
In 1588, we collected several lypes of wild rices In coltaboaragson with Sr
Lankan E-'.'-||l:'-ﬁgl.|E‘E WWhen we Eraw ihe coliected EEMMASIT Sl oy qifde af
IRRL, we realired we had found a new spacies. We named It dnaa foomans
Bacause, unbbe ather specied, it prodeces rhidomes—adventiinus plantleis
from 1hi paremn rooss

Now wa ane evaluating its genetic base, The niew wild rco grows in Sr
LAn=A 5 :|l':. rane and has many thick, deep roofs, so it may e a BOD Sovunce
at IZ|IEII.|i.'.'J'I'. [oéerance. &0 Lenka 15 also 3 reghon af brown I'.I|EII'I'.F-'.'IIIIFIE-" diversity,
and we ane examinmg the reaistance of O, shizomadis to this important pest

Stocking new Fenehanks
Years of field collection had led to a near-compleie collecton of the native
ci% of Sri Lanka, The IREE provided seeds of 1,862 accessions—ihe entime

national callection—when a modem pensts condervatbon Teoility opened ol The
Central Agriculiural Institute al Peradenya

The IRGC has also restocked or revived entire natonal colisctons in Cambo
dia, Mepal, Fakstan, the Philipgenes. Senegal. and three states af India

Data on special iraits of e seeds that we send—Caduration: grain quakiby:
islerances for cold temperature, drowght, and excess walern resistances 1o
nsec] pesls and diseases—help netional scientists fnd and use specific
penstic irails reeded for ther bresding programs



A massive number of dce
gpnds arg gant from IRA
o schemtists anand the

world. Sirict precautions
@nsang the health of such

Seed haalth for garmplasm exchanges
IRR| sends seads of wild rice species. early generation cTOsses, atvancad
breeding lines, and traditional rioe varleties around the waorld. This massive
how of seds means the obvious ngk of also moving exotic insects and
DE0as0s

The need for seed health is not restricted 1o mtermationad seed exchangs
Fure, clean seed 5 assential or dissase manggament in farmurs’ crops. Crop
Insses caMised by seedborne diseases hEve not bean quantified. but they are
eslimated 10 he subsiantial,

IRA strivas to moet, and excaeed, The plant guaraniing siandards of our
collaborating countries and 1o find naw ways 10 ensure Seed health fof ntema
tional exchange and In-country storage and movemant.




Information and knowledge

exchange

RRI plays an increasingly

important role as the major

facilitator of the worldwide

flow of rice information. The
library, communication and pub-
lications, and computer services
are the main units concerned with
gathering, processing, and dis-
seminating information on rice
science.

LIBRARY AND DOCUMENTATION

We initiated a new library service,
Rice literature updale, in June 1989,
Essentially, it is a 2-month edition
of the Intermatiomal bbliograpng of
rice resenrchy,. Uipdale goes to the
15,000 libraries and individuals
who receive the Inlermational Rice

Resercll Newsletler, The 1988

Supplement to the bibliography
released this year contained 8,468
rice literature citations.

CD-ROM is increasing the
accessibility of electronic refer-
ences and databases to IRRI stafi
and scholars. Already available
are the prototype disk of CGIAR
literature, AGRICOLA, and an
electronic encyclopedia.

We reached agreement with
Universite Catholique de
Louvain, Belgium, to computerize
the IRRI collection of azolla litera-
ture, dating from 1783 to 1989,
and consolidate it with the litera-
ture in Belgium. The new data-
base will be published jointly,

Funds are sought to preserve
the entire library collection



(89,000 books and 3,800 serial
titles) on CD-ROM or optical disk,
and to replace labor-intensive
cataloging and circulation proce-
dures with an integrated library
system, accessible on-line to IRRI
slafl.

TAImON NG MESEARCH
COMEMILINC ATHON
IRRI iz one of the largest publish-
ers of agriculbural science in the
developing countries, Cur book
publishing is self-sustaining: new
titles are financed from mcome
generated by sales of earlier
books, In 1989, we published 11
new books in English and distrib-
uted about 70,000 coples of major
IRRI publications. Almost 37,000
were in English; the others were
translations generated through
IRRI's copublication program.
Four issues of the IRRI reporier,
six issues of the Inlermational rice
research newslelter (IREN), and the
two [RRN indexes went to 12,000
rice workers and 3,050 libraries in
151 countries. Also distributed
wiere two kssues of the IRR]
researrehy paper sevies; international
newsletters on azolla, deepwater

rice, hybrid rice, and rice genetics;
and the IRRI aliwmni newsletter.

Since 1986, CAB International
and IRE] have jointly published
Rice abstracts six times a year and
distributed 1,100 subscriptions (o
key agricultural libraries in devel-
oping countries, with support
from the Asian Development
Bank. We are now trying to make
Rice abstracts self-sustaining.

During 1990-199%4, we will
concentrate on publishing works
that reflect IRRIs research priori-
ties and will categorize our publi-
cations list by ecosystem.

We design selected publica-
tions Lo make them easy and inex-
pensive for cooperators in NARS
to translate and copublish. Eight
such translations were issued in
1989, making a total of 131 edi-
tions of 33 IRRI books copub-
lished in 44 languages in 29
countries.

A farmer's primer on grooing
rice is undoubtedly the world's
most widely published agricul-
tural bext; this year, the 45th edi-
tion in the 37th language was
published. A farmer’s primer on
gromrimyg sgbeait an ricelend, and a
companion volume for cowpea,
had been published in four

languages by late 1989, A farmer's
prrimer on growing wplamd rice was
published in Hindi. The 1988 Eng-
lish edition was published jointly
by [RRI and the French Institute
for Tropical Food Crops Research
(IRAT); a French edition is being
produced by IRAT.

Field probiems of tropical rice is
available in 23 languages and
Helpful imsects, spiders, and pathe-
gens in 100

Two more books designed for
copublication are in production;
A primer on organic-based rice farm-
ing and Sevds and seeditngs of weeds
in rice fn South and Southeast Asia.
By 19495, we hope to have pub-
lished a primer and a field guide

for each rice ecosystem.

RICE paTAtASES

A new gencbank information
system has been developed using
the ORACLE database manage-

ment system, and we are harmo-

nizing other IRRI databases. If, for
example, a scientist requests in-
formation on a specitic rice vari-
ety, the database search might in-
clude the International Rice Bibli-
ography, the genebank database,
the History of IR Crosses data-
base {(which is expanding bo in-
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clude genealogies of varieties and
lines from national programs) and
the International Metwark for
Cenetic Evaluation of Rice
databse.

Data generated by research in
thie nce ecosystems programs will
be processed into easily accessible
databases that we hope to share
waorldwide, via improved tele-
commumcation,

COMFERENCES AND WORKSHOMS

The drive to exchange knowledge
that led to the formation of the
earliest scientilic societies is espe-
clally relevant o IRR]'s mission,
Scientific conferences and work-
shops have fostered the inter-
action of rice researchers since the
early 1960s. That knowledge and
cultural exchange is crucial Lo
strengthening collaborative
research partnerships and o
building consortia,

Increasingly, we are using sci-
entific meetings to sel priorities,
mMOnitor programs, and discuss
institutional and policy issues in a
politically neutral, noncomimer-
ciitl setting. Topics of the 14 con-
ferences held at IREI in 1989
ranged from global climate
change, to differential impacts of
mdern rice le-:hnnlugj.', to appro-
priate technology for rural
WOrmen.

IsmovivG FUNLE AwAREMESS

We have increased IRRI's print
and electronic media exposure, to
support creation of a betler
understanding of rice research
among donors, policymakers, and
the general public. In 1989, 33
nirws releases and 19 carher
releases were published at least
220 times in Philippine and for-
eign newspapers and magazines,
Mow we are translating selected
releases into German, Spanish,

and Japanese.

H

About 75 print and broadcast
pournalisis attended three IRRI
press days, and another 46 jour-
malists visited IREL; 26 were from
international media.

TEE] work was featured on bwo
nationwide Philippine TV pro-
grams in 198% and was filmed by
TV crews from Canada and
Australia. We are preparing video
programs showing rice and IRRI
activities to help increase televi-
510N COVETAge.

Almost 32,000 persons regis-
tered with IRR] Visitors Services
in 1989, Twao new audicvisual
shows are being prepared: an up-
date of the current show amd a
special presentation for school-
children,

SERVICE TOF BESEARCH

The Communication and Publica-
tioms unit also provides in-house
communication support (o IREI

programs and administration,
These include editing, typeset-
ting, graphic art and design,
printing, photography, and
audiovisual services.

[n the Computer Services unit,
facilities were remodelled and
relocated, Electricity 1s erratic in
the Philippines, but our new
uninterruptible power supply
“tonditions” raw electric power
to allow proper shutdown when
[RRI's power supply fails.

An addibonal direct-access
storage device is helping us cope
with the burgeoning data of the
new personnel and administra-
tive recordkeeping system. A
computer laboratory and a Geo-
graphic Information System labo-
ratory are in progress.



NETWORK Projects for
1990-1994
Internstiannal Network for Ganatie
Ewalustion of Rice (INGER)
Exchange and ayvistuate improsd |
cxiftivara from netionsl arograms

arud iiemeationsl agriculteml
fESeaITh Certen

Exchange and evaluats sourcesof :

enatic reaistonce to bistagiond
goll, and cimatic sires=as
Crop and rescurce management
mrtworks
Intemstionsl retworkon soll fetility
and sus|sinatds ree fEmming
(NSLRF)
Asiam Hbse Fafming Systome
Ietavois (ARFS )

Networks

etworks link people
and organizations in-
volved in rice research
and technology evalu-
ation, within grographic regions
and across continents. They facili-
tate spillover use of new technolo-
gies among regions with similar
agroecosystems. The networks
coordinated by TRRI, once mainly
vehicles to disseminate [RREI]-
developed technologies, have
evolved into true networks, with
significant inputs from national

program participants,

INTERNATIONAL NETWORK FOR
GENETIC EvaLuamion OF RicE
{INGER)
Genetic diversity is important to
stable rice production, INGER

es the worldwide
exchange, evaluation, and use of
genetically diverse breeding lines.
National pro entered nearly
two-thirds of the breeding mate-
rial tested in INGER nurmbe-a in
41 countries in 1989, Other mate-
rials were from CIAT, [ITA, IRRI,
and WARDA.

INGER came into being in July
1989, replacing the International
Rice Testing Program (IRTI)
established in 1975. The network
is a component of the new Inter-
national Cooperative Rice Im-
provement Project for Sustainable
Rice Farming funded by the
United Mations Development
Programme (UND). It is the

world's largest network for agri-
cultural science, with the partici-
pation of scientists in more than
70 countries.

We distributed 959 types of
nursery materials for different
target environments and physical
and binlogical stresses. (bserva-
tional nurseries include a collec-
tion of breeding lines with genes
for resistance to rice blast, bacte-
rial blight, tungro, brown plant-
hopper, and stem borer.

So far, 177 INGER test entries
originating from 17 national
breeding programs and interna-
tional centers have been released
as varieties in 50 countries in
Asia, Africa, and Latin America.
Some varieties bred in Bangla-
dish do well in Burma or Nepal.
Varieties from Korea have been
adapted in Bhutan. Entries from
CIAT in Colombia and from Bra-
zil are being used in Africa.
Breeding lines from IRRI have
been widely used.

INGER also helps link [RRI's
ecosystem-based genetic research
with national varietal improve-
ment activities, giving feedback
on how cultivars perform in dif-
ferent environments. Accumu-
lated data help identify diverse
sources of tolerance for low teme-
perature and problem soils and of
resistance to pests. They provide
information on differentiation of
pathogen races and insect bio-
types across rice-growing areas.



InTERsATIONAL NETWORK O Son
Fewrnmy axn Sustaman e Rwe
Farsming (INSURF)
INSURF focuses on devidoping
improved soil fertility manage-
mwnt practices and technologies
tor sustainable rice-bnsod Crieje-
ping svstems in the major rice
ecosystems, About X0 national
rice research programs collabo
rate b test integrated nutrient
mamagement technology, manage
lomg-term fertility studies, and
abiidy wavs b 1R RTLL adverse
sivils, Research is strengthened by
training and monmitoring tours

Sub-networks initiated in 1989
will lead priority research on
using green manure and azolla,
managing soil fertility in acid
upland and rainfed lowland soils,
and applying sulfur and other
micronutrients. We have identi-
fied satellite sites and are refining
the mechanisms for implementing
{hl_' ~|-|||_‘1-|'||,'1 n-urka..

INSURF activities are funded
by the Swiss Development
Cooperation,

Ay Rice Farsea: SysTeves
METwome [ARFSM)
Scientists in 16 Asian counkrics
and Madagascar collaborate
through ARFSN to develop and
evaluate productive rice-based
farming systems. They design,
rifine, and best research method-
ologies and improved technolo-
gies for local use and their adap-
talion to elher environments.
The work ranges across rice
ecosysiems, with more than 240
research sites im 14 countries. Ad
mast sites, cropping patterns such
as rice - wheal rodation are evalu-
."|E1.1‘|:, J.‘l||.l'1. |.'|'|.1F'l = .1||4'|||..||| 1-.:!.-':u||_‘|n:-.
and rice - fish farmmng
Evaluating the impact of
improved luchu.ulu;;_t-' i agricul-
tural production and househaold

2

tnoome 1% under way in six coun-
tries. We are studving the eflect
of new nce bechnology on nutn-
Lon i key sites where adoption
toik place long enough ago to
measurne its impact.

Cropping patterns that are
apronomically and economically
Betber tham traditional Rarmer
practices have been wdentified
The patterns usually rovolve
around short-duration varicties of
high-vielding crops, to increase
cropping mtensity. In mne key
sibes, net returns have been higher
with improved svstems

[
e

‘Work on women's roles

imtegrates gender issues
into resmarch within ARFSN

Women in rice farming
Althgugh hene ang differences by country, culiure, and rce-growing envron
magnt, women evarywhere play a key role in nca farming. In addition to manag:
ing tne domestic affairs of the farm family, they provide much of the labo used
in rice production—abowt F5% on imigated farms m Inkla, They participate m
making key detasions, parsularly decisions aboul allocating farm resources,
andl they process and market the family hanest

Yol much of the agncultural technology ntroduced so far has been oon
caved and developed without recognizing that womesn will probabdy be s i
mary users, |RR1's agricultural engineering division is leading by modifying and
testing g@ram handling machinsn with winmen userns

In Asia, meafly all nce farming households sefect and save seed from one
Crop to planl Use nést drop. Only abowt B% buy certified seed. Women play &n
mripartant rake n seed management declsions about varely and aboul medh
ocks of dryimg and stor-
ing. We surveyed bwo
rice-farming villages in
the Philippines. Waomen
were responsibile for
abmost all the drying
and, T5% of the time,
for seed storage,

Fuiim
100
Wy
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o

Fepns

Contribution of women
to Fce tarming labor,

el ol Bhiingrs




INSLURF locuses

on developing
improved soil fenility
manngiement, including
e On using orgonic
Spuircas of nelrogen

Wonien 18 RicE Fagsise ST
(WIEFS)
The Women in Kice Farmimg
!'-'-:u, SRS PO e 1 ¢||"'-|.'|'.':h“- all I\.l.'_l.
sibes 11 seven ARFSS mwmber
countries. The aim s o separate
rescarch on women, but integra-
tion of gender ssues into the agn
cultural research process

WIKFS has quantified and
documented distinetions in the
types of tasks that rural women
perform. The data help ratse rice
scientists” awareness of the critical
roles that women play in rice
farming—the first step toward
technol 158 iy |'||'-|1|'|1|.'||I Largeted
for rural swhormeen, ["in.".':~|-.||:||||'|:l.l'-\.
are promising in sevd and inte-
grated pest management, design
of agriculiural machinery, and
utilization of rice by-products

Thae :_rln.ll = to Clearly dafine the
r.'nr:._r'u_': hl_'l'll,"rll,'lj TS of e Bk k-
nology and to narrow the gap
between men and women i
access to prmhn‘rlnn TESOUITOES,
including training and capital

Work in seed and integrated
pest management illustrates the
range of innovations thal resull
from mcorporatig _!::-||-:||.'1 analwv-
sis into technology development,
In seed management, women do
almast all the selecting, cleaming,
priservation, and preparation for
planting. When women are
trained in improved methods of
H_“'I_"i,i h.:1||.||i|:'|;._'|, S i ||I'|_r| b li..:'l?l
improves. That translates into
higher yields. INGER has pub-
lished a brochure outlining
aspects of seed gquality, as a train-
ing tool

Waomen also have been tramed
tor menilor ricelields for rice |."'l."-|'-
The inlormation ||1.|.':|. mETer ate
I:'.l_'E|l=~. I.:T:.;t'i {he needed « rop pro-
Bechion measu res



Training

EEI's training program

assists national research

systems in developing criti-

cal masses of professionals
working o advance rice science.
Training etforts focus primarily
on the national systems that coop-
erate in research consortia and
networks, and on countries whose
rice production problems are of
SETIOUS COTORET.

Program thrusts are degree and
research scholarships and group
training, including courseware
development and course transfer.

Scientists in national programs
take coursework for MS and Ph D
degrees at one of 26 cooperating

umversities worldwide, and con-
duct thesis research at IREL In
1959, IKE] had 102 schalars from
13 countries in Asia, 5 in Africa,
I in the Middle East, 1 in Latin
Amwrica, and & in North America
aid Europe,

Through group training, usually
2- o 4-month courses, conperators
develop special research expertise
to apply in their own programs
and to share with colleagues. The
strategy of small groups aking
hands-on, problem-solving train-
ing is a model for training pro-
grams in national systems,

Courses usually involve 20 to 35
trainees, who spend aboul half

Short-tesmn traning
mynlves classnonm ard

appliod fisid projocts.



their time learning basic prin-
ciples, the other half in applied
work and team projects. In 1989,
174 trainees participated in 11
courses on aspects of Genetic
Evaluation and Utilization, Infe-
grated Pest Management, Irriga-
Hon Water Management, Statisti-
cal Procedures and Computer
Applications in Agricultural
Research, and Cropping Systems.

Adult education research
shows the value of learner-
oriented training whereby the
learner himself plays a greater
role in the training process, We
design, produce, and manage
instructional matenals for self-
learning, including self-instruc-
tional publications, slide/tape
modules, video, computer-aided
interactive tutorial programs, and
test materials,

That instructional resources
base helps implement distance
learning. We use two approaches:
sending IKRI training teams o
conduct short courses in collabo-
rating countries and assisting na-
tiomal systems to set up their own
training programs.

A “shuttle training” scheme
helps overcome in-country con-
straints and increase the training
competency in national systems.
We also offer a special short
course on Training and Technol-
ogy Transfer.

The Training Center parallels
its programs with research on
learning styles, training method-
ologies, visual literacy, distance
learning, courseware develop-
ment, and testing and measure-
ment. We are analvzing our
alumni information to document
IRRI's impact on affirmative
action in developing country
agricultural research centers,

Shuttle Training

1. Aecipmant ingtitulion requasts
assistance n cffenng & aubject-
Makier Courss in-couniry,

2. Donar nstAution BSsigrs team
to conduct in-country nesds

1. Recipient iInSlitubon SEIBCLS s
toam for fraining at donor insti-
i,

. Donar institulion provides Trsin-
ing i subject-matier content

5. Donor institubion provides: Erain:
ummmm

8, Donar and reciplant loams do-
Sign courss fof affering in-coumtry.

7. Coursa implemented Incountry
by donar and recipier Lsams.

8. Course svaluated ard design

A shirttle training
scheme s making

in counmiries
froem AT

quarterns,



Country progacts holp
Elramghen national
rice research sysiems.
Same programs help
estahissh or ehuabilitate
a national pragram:;
wthanrs @i I Imsepensg
skills i specific
disciplnes or problem
L g




Country and regional projects

trong national rice
resparch systems are
important for the follow-
INE DRSO

» Countries with less viable agri-
cultural research systems have
difficulty improving rice produc-
tion encugh to feed their popula-
tions without food imports.

* Improved rice lechnologies
developed at IRR] and elsewhere
are of limited value unless na-
tional research programs have the
capability to adapt them to local
conditions.

= Strengthened national rice
research systems can more easily
address their own domestic rice
production problems, through
their own research and through
collaboration with IRRI and other
agricultural centers.

* [RRI can help solve regional
problems more easily and in rela-
tively less time through collabora-
tHon with strong national rice
research systems.

Country projects are under-
taken primarily to strengthen
national rice research capacity
and effectiveness. Their scope
varies greatly, from comprehen-
sive programe to help establish
or rehabilitate a national rice
research system to smaller,
sharply focused projects aimed al
increasing the capability of a
national institution in a specific
discipline or problem area.

Bangladesh

Funding for phase 3 of the Bangladesh Rice Research institute (BRRI)/IRRAI
Rice Research Training Project theowugh June 1992 has been agreed to by the
L5, Agency for Inemational Development (USAID) and the Canadian Intema-
tioed] Develagimant Apency (CIDA). Funds from the Internationad Fund for Agri-
cultural Dewvelopient (IFAD) als0 have been released for 8 Rainfed Rice Proj
ect. Exchange of permplasm and screening of rainfed rice cultivars have baeen
under wiay far o yoars. Other collaborative projects include farming systems,
fertiliegr use efMcsEnty, integrated pest managermant, and differential impact of
fice technologles,

The BRRI/IRR1/Intemational Irigation Management Institute (M) Irrigation
Water Management Project selectad a third gite, in the Rajshahi area, for col-
laborative reseanch an tulewell (FMgation, Specific watar use recommendations
are being developed based on reseanch results in the Ganges-Kobadak and
North Bangladesh areas. In Nodth Bangladesh, farmers prefer to plant winter
season nce (boro) rather than wieat, in addition to main season rice (aman).
The project has dermnonstrated technigues of using only supplemental irrigation
water for both crops,

A stedy of the impact of cropping systems technologles is being carmled oul
in gne upland and frve ranfed lowland rice villages. Whole-Tamm enlarprise
studies focus an farmers who own less than half 3 hectare sand those wh own
from & hall 1o oné heclare, These land ownership categories ame expected to
dominate by the year 2000, The esearch includes gender sludies and data on
nancrop enterprises, An economic mobility study ts providing 1he conbest Tor
understanding changes taking place.

Bhutan

The IRR-Bhutan Rice Farming Systems Project, supporied by IDRC, demon-
strates thi patential for ncreasing rice yeelds through varetal improvement.
improved soil fertility, and better weed control methods, The greatest potential
appears 1o be 0 the midaktitudes (1000-1500 meters above sea lovel). Mo
than 40 Bhwtanese scientists and technicians have been trained a1 IRRI and
more than 200 have been trained in-country.

Cambodia

Three IRR| scientists began work in 8 Cambodie-IRR| project supporied by Aus-
tralia in 1989, In yweld trials at 87 sites in 11 provinces, marny plots wene trans-
planted late because of an extended dry period. Even so, preliminary results
indicate some modemn cullivars have the potential to significantly increasa

yrelds,
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Regional projects provide assis-
tance to countries with relatively
small but important rice produc-
tion areas. Funding lor country
and regional projects is provided
through grants from bilateral and
multilateral donors,

Current country projects (and
their donors) are Bangladesh
(USAID. CIA), Bhutan (1DEC),
Cambodia (AIDAB), Egypt
(USAID), Madagascar (USAID),
Myanmar (CIDA, IDRC), and
Vietnam [AIDAB). A project for
Laos is being developed.

Country and Regional Liatson
Oifices facilitale collaborative
research and training activities,
Collaboration between national
programs and [RRI in areas of
commaon interest helps to solve
problems. IRR] currently has liai-
son offices in India, Indonesia,
lapan, and Thailand. A Liaison
CHfice for Chinag i located at IREL
liaison with Korea 1s handled by a
national scientist seconded to
IRRI with Korean funding. IRRI
also maintains a Regional Liaison
Office for Africa at IITA and one
for Latin America al CIAT,

The International Programs
Management Office is responsible

for managing country projects
and coordinating liaison offices,

In studias on soil improvement, nitrogen and phosphornus needs wens
raavaluated; the valee of native rock phosphate, green manurg legumes, and
cash crop Isgumes investigated; and cropping systems axperimenis bagun.
Two IRRI trainers condweted two 1-week integrated pest management courses

for B0 Deparment of Agronomy emplopees

China

The China Mational Rice Ressarch Institute (CNRRI] was inauguraded on 9 Dt
1989 at Hangzhou. Zhejiang Province. IRR] assisted in many stages of this
World Bank-supporied project thal began in 1875, CHNRR1 answears China's
need for a cenler of eacellence in relevant rice research. The complex includes
& main laboratory building, biotechnology balding, information buildng,
phylotron, guesthouse for visiling scientists and trainees, and a 19-story build-
ing housing offices and slall aparments,

CNRRI has 12 wellequipped eeparch departmesnts with a staff of 206
persons, 64% of lhem seniar and middla-bevel scientists. & medium-tarrm geng-
bank will be comgpleted soon, to contain the 30,000 accessions in the rice
germpdasm collection.

Egypt

Thaz Ml Dedla is one of the Dest pleces in the wonid 10 semonstrate the yiekd
potential of improsed mediumeduration erigated rice vaneties, Farmers fertilize
the clay loam alluvial soils through a tims-honored systam of omganic manurng
that includes incorporating a winter crop of Egyptian clovar. Solar radiation is
high during the May to September/Oclober growing season, with no tempera-
ture stress. The natkonal average rice yield s 6.5 tons par hectare.

The Egypl-IRR1 project plants more than 50 farmers”’ field plots a year to
demonstrate perlonmance under optimal management of new biast-resistant
vanetios. These plots wield 28% higher than good Tanmer yields and 52% higher
than average yields.

India

In the faming systems project supported by IFAD, considerable attention was
given this year 10 planning how to apply site characterization in ientifying
argas whord nirw Tamming systems technology could b aoplied (these are
called extrapolation domains). IRR| scientists and Ford Feendation Farming
Systems research and exlension scenlists visited onlarm reseanch sites in
ibrissa, reviewsd the research and bechnology transher program, and examned
problems in developing appropriate on-farm research for (he raefed lowlands,

Lao PDR

Thwr Swiss Development Cooperalion approved in prnciple the LaciRRI Project
and commitbed suppad for 19901993, The project will focus on desvelopmeant
of low-cost tlechnologies for the uplands and rainfed lowlands. Three IRRI scien-
tists—a rainfed lowland agronomist, an upland gronomist, and & plant
breeder—will be stationed in-country.



Madagascar

Cropping systems and component technology research s under way in four tar-
get regions, BO% of it applied work in farmers’ fields. Phase 2 of the Macagas-
car-|lRRl R Beseach Progect supported |:I:|- USAID was completed o 19859,
Phase 3 will identify sodl fertility ¢onstrainis (pamcularly on the High Plateau)
and sirengthen research-exdension nkages, Qnfamm research will intrease
farmer pamicipation, A new team of IRRI scienlists—soil scientist, agno-
aoonomis, croppeng systems agronaemist, and plant breader—uwill be stalioned
in Madagascar,

Myanmar |Burma)
CIDA support for e Myanmar-IRRI Farming Systems Project ended, technecal
support by IDAC will continue Into 1991, We began a sludy of Ullage methods
to achieve betled crop eatanlishmeant of upland crops plasted after rice. ILin
wolves deep sowirg with a slit-sesder and painted blade, to take advantage of
gracks that develop in drying soil and enable roots of an upland crop 10 over-
wome the hardpan that develops during puddling Tor the preceding fice crop.

IRR1 and the Myanmar Agricuftural Sanvice have igneed [0 Degin oollection
of traditional Myanmar culttvars In 15490, We expact to callarl &5 many as
3,000 local varigtes

Thirty wears of rainfall data in five rice-growing townships is being analyzed to
determing the onset and termination of e monsoon. This will halp in planning
cropping patierns and betier crop establishment

Vietnam

Represantatives of the Mmistry of Agriculiure &nd Food Industny, the Ministry
of Higher Education, and IRRI began planning an expanded program for 1580
1304, The codlaboration will ivvolee nine priddily projecis, with a natonal sclemn
1isl i;l:ll:l-l'n:lirlﬂ!-I'I,HI I;:[:Inva-TETII:Iﬁ an the Vigtnamese sida,
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& mow biobertilloer
building is scheaduled
for gompletion in
123, IRRI research
headpuarters and
enparimental farm
are logated n

Los Banos, Laguna,
Philippines. Much

af tho physical plant
wias bkt 20 o mans
Fmars ago,

IRRI management

REI's challenge now is to

do more, with less, We re-

duced the IRRI statf by maore

than 20% in 1989, The Insti-
tute entered 1990 with abowt 1,700
scientific and support stalf,

More than 400 nationally
recruited staff positions were
eliminated through a spedal
separation program (it included a
termination package financed
with a special credith, Another
200 positions vacated by normal
turnowver 1988- 1989 were abaol-
ished. The staff reduction, recom-
mended by external management
and program review panels and
anticipated in the Work Plan, will

streamline IRR] operations and
allow us to use physical, financial,
and manpower resources more
efficiently. Skills of core staff are
being recriented to fit the work
plan and o minimize adding
staff. We anticipate that no more
than 50 niew positions will be
needed o provide the particular
skills needed [or IRRT's program.

MEW STRUCTURE

[REI's new strategy and work
plan impel far-reaching changes
in the Institute’s organization and
management, The new research
programs serving the man rice
ecusystemns are positioned to




drive all planning, monitoring,
evaluating, and revising activities
and o set priorities for manage-
vl am] serv e,

The newly structired disci-
pline-based divisions (formed by
merging existing research doepart-
ments) provide scientitic depth
and leadership. Interactive man-

plinary balance. With this inter-
action, IRKI can focus sharply on
crilical rice scienoe isues and
react quickly to emerging soen-
tihe opportunitics

International programs ane car-
ried out by cenler statl, whi coor-
dimate with the research pri-
grams. Related units were

IR hats bean resrganized B - ; : s
yeement, within a matrix struc- nerged into centers of critica
ko tiena sujor i, HEEET th matr] { i r..;,n into ce _l ril I
The new ecosystem-based ture, enables program leaders and — mass to streamline and focus
reseanch programs are division heads to meet the objec-  activities. Many staff members of
f;"“";:‘:'l“ et tives of the ecosystem-specific centers also are part of research
work on priority research programs with appropriate disci-  teams, and members of research
prejects.
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divisions participate in interna-
tional program activities. This
provides the strong link for
research partnerships with scien-
tists in the national rice research
systems, via research consortia,

networks, and country programs.

A third dimension coordinates
refated activities across all pro-
grams. Biotechnology work is
part of a number of research pro-
jects and involves a number of
disciplines. The Biotechnology

Group synergizes scientific shar-

g at that level of research. Inte-
grated Pest Management also is a
concept applicable in all ecosys-
tems and involving several disci-
plines. The IPM Group ensures
efficiency of those activities.
Budgeting is project based.
Within Kesearch Programs, 49
praojects are planned; in Interna-
tional Programs, 17 projects.
Each project team estimates the
resources it needs (in terms of
personnel time, general operating
costs, and equipment) to carmy out

Dty D fiz e Geaivinal
Finanoe anil sdmd rd stmion

Lansi H LT P
| |
w Frisecs i b Eraon Derations
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the work planned. Program lead-
ers and division/center heads
balance these estimales againsi
resources. [n the third step, pro-
gram leaders and administrators
reconcile needs and resources,
and adjust all budgets against the
Institute’s overall resources,

A new computerized account-
ing system will provide project
conrdinators with up-to-date
information for continuous
budget control.

RESEARCH SERVICES
We are economizing by centraliz-
ing research services. A Central
Services Laboratory will provide
commuon facilities, where pos-
sible, for the grain quality, ana-
lytical service, pesticide residue,
and soils laboratories. The central
laboratory will be housed in the
Biofertilizer Building to be com-
pleted in 1991

We have started to centralize
IRRI Experimental Farm services,
under the Director for Operations,
A Farm Steering Committes
guides farm use and reviews
requests for land and services.
The farm building complex begun
in 1969 will ensure safe handling
of agrochemicals and will central-
ize threshing and labor manage-
ment.

Computerization of the system
for accounting, pavroll, purchas-
ing, and inventory is under way.



IR 1990 budget (WSS milllons)
Aporoved  Estimated funding
Aarrounl % Aarourl %
Operations
Research programs 18.4 45 155 40
Intamational programs B.E 22 7.2 23
General Boiministralion d.2 11 d.1 13
HorcpMoporstions @ 2= 42 @ @ 7 g
~ Tosl = 334 a7 28.5 a0
Capital
Pl iB 4 0.7 2
Roplacements .5 '|" . i | 4
Totad &1 ii 1.8 7]
Working Capital 1.0 2 0.0 (1]
Special Separation Program 1.3 4
— e —— | .gﬂl; m

We are preparing documents to
guide IRR] policy implementation
at all levels. So far, these include
a guide lor performance appraisal
of bath internationally and
nationally recruited staff; traiming,
procedures; peneral information
for residents of IRRD staff hous-
ing; handbooks for safety and
sevurity; an emergency plan; an
institute-wide filing schome;
procedures for IRRI contracts;
and a purchasing manual.

IRRI's AGING INFHASTRUCTURE

Dwr steategy calls for a shift in
emphasis toward the less-favor-
able rice ecosystems and for
doing more “upstream” research.

But mwch of IREs USS24 million

physical plant was built 20 to 30
vears ago, when IRE] focused
primarily on irrigated rice.

The projected life span of those
laboratories and training facilitios
wis 25 vears, Three decades of
tese in the humid tropics has ed
to serious deterioration of labom
tories, power plant, water supply
svstem, and other essential sup-
port facilities.

Institute-wide renovation is
badly needed, given bath pro-
pram shifts and aging facilities.
But a 20% shortfall in the 190
budgel makes extensive renova-
Lion unlikely.

Eesearch on the cutting edge of
science is difficalt or impossable
with outdated facilities. Work
with genetically engineered
organisms, for example, offers
great opportunity to stabilize nce
production. This work requires

the highest standards of biosafety.

IRRI's work now meeis those
standards, and research will
expand as containment facilities
are improved.

Plans are under way to
improve facilities for information
management, The Library and
Documentation Center holds the
world's most complete collection
of rice literatune. As the holdings
increase, expansion will need to
include state-of-the-art fire
prevention and protection tech-
muologries,

We continue to explain the im-
portance of rice lo growing num-
bers of visitors (more than 30,000
last vear). The auditorium for
viewing audiovisual presenta-
tions and films needs renovation,
and more convenient display
and demonstration space would
expand our ability to tell the
shory,

We have developed a compre-
hensive master plan of the phvsi-
cal plant needed to support the
new program and management
structure. [t takes into account
the plans tor decentralizing somae
research activities,

Adequate resources and appro-
priate facilities will help IRR1 face
the challenge of research that will
increase the food security of the
billions of rural and urban rice
consumers by the year 2000
and beyond,



IRR| is tacing the
challenge of sesking
the knowiedpge needed
fo Increass Food
securily for billions of
risral and wrban Boe
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1989-88 financial statements

The Bosrd of Trusbees
International Rioe Beseanch Institute

We have examined the stalemenis of assets, liahilities and fund halanoes of the Tnierna-
twonal Kice Research [nstitube (a nonstock, nonprofil onganization) as at December 31,
1989 and 1988, and the related statements of sources and aw].iml‘innsn-!fmth!'m'l:lt
years then ended, Cur examinations were madse in accord ance with generlly acoephed
auditing standards and, acoordingly, mnchisded sach bests of the accouniing records in Fhe

[wipmlinloniiia 4

As described in Mobe 2, ﬂwlr.ﬂih.dr’pﬁnmﬁalmuharrpltprdmjhﬂym the:
lbasis of accounting practios prescribed for the inbemmational agriculbural rescarch centers
sevking assstance from the Consuliative Group on [nermabonal Agrieuliural Researnch,
which practices differ in some nspects from generally aocepied aomunbing principles. In
additon, the Institute deferred for future amortization, a portion of special separation
enediis pakd o certaln emploeess in 1989 as mentioned in Mote 4. Accordingly, the
accompanying financial stabements ane not inlended o present financial postiion and

results of operations in conformity with generally accepted accounting principles.

In our opinion, except fof e sffect on the 1969 financial stabements of the defermal of
the employees special separation benefits mentioned in the preceding para h. the
Mnrﬁmlenﬂm&nﬂbﬂhnt m:mrlywm,iumﬁ’arﬁnd bal-
ances of the Inbermational Rice Fessarch Instibote as at December 31, 19689 and 1968, ard
Its sources and applications of funds for the years then ended, on the bagis described in
Mote 2 o the financial stabements, wihbch basls, except for the changes, with which we
concur, in the acoounting treatment of core restricted and special project grants and of
property and equipment & described m the same rwde, has been applied consastently.

iChuir earminations wene made for the purpose of forming an opinlon on the basiec
financial slatements taken 25 0 whale. The supplementary schedules of sounoe and
applicatbons of oore operations, capital, working capital and special projects funds for the
yenrs ended December 31, 1985 and 15988 are presentind for punposes of additional analy-
sis and are not a required part of the bassc financial sialements. The information in such
supplementary schedules has been subjected to the auditing procedures applied in the
examination of the basic Anancial statemments and, n our opinkon, escepd for the effedt on
the 1989 supplementary schedule of the deferral of the employees special separation
benefits mentiomed in e second paragraph, ks fairly stated inall material respects when
considered in relation to the basic (inemcial stabements taken as & whole

Syci T
Manila, Philippines
April 21, 1950

Bl



STATEMENTS OF
ASSETS, LIABILITIES,
AND FUND BALANCES

ASEETS

Cash (inclucing short-term time deposats of
$EA29 275 1In 1969 and 511,175,119 In 1588)

Acoourts recervable—donoms (hdote 3)
Recervables from officers and employess
Advances o progsts and other reasivables
Envenbory of materials and supplies

Pregaid expenses (Bhote 45

Property and equkpment {(Nobes 2 and 5)

LIABILITIES AND FUND BALANCES

Liabilities
Agvoanbs payable (Mot 63
Loan PJ:"I]J]I_! {Mote T
Cither Hahilitles oe 8

Cirants applicable fo spocoading vears
[(Maodes 2 anad S}

Fund balancies
Invested in property and equipoaent
Working capital
Core operations
Special projects (Mote 21
Soli-sustaining operations
Communication ard publications

L L

Flob7a77H §15.963.225

Fadd 4,557 40

T LS . R
114,149 S Al
1245478 1,101,135
2,135,554 161,575

Lt el M558

i R F5T 41410

S13.957.053 F10.455,1%7

L LA i

1423, 136 I 4505230
1778007 11,5417

T2A% 2 A8 30

737,542 W, 45,53)
2,202,000 2.2 000

1z 35563

- 5385 72
KT 458,16k
417205 456,085
1167 H1D HAIT ESS

R S5, 755 42,983,304

el SUH, W00 wHErAld I




STATEMENTS OF SOURCES AND 1989 1963

AppPLICaTiONS OF FuNDs SCURCES OF FUNTS
Core operations;
Grants 25 (M3 564 34 960,501
Eamed incomie 2,202 497 1659 (5
Translation adjustments 196,547 104,740
Balance - previous year Bl _BIS
27 ATE 02 26,757 485
Capatal - fransier from oone operations 1,450 0000 TN ]
Working capitak
B.'I|:|.I1.EL'-F‘|:'|-‘.|I:|‘IJ5}'«I’.‘HI 200 (NN 2 1R2 0
Transfer fnom core operations . 13K
Transler o core operalons LR L] -
2,208 000 A0
Spocial projects;
Ciranks 4157734 197 850
Balmr-;:uﬁ‘imn}w 5,380 3700, 132
L L 10.953,082
Self - sustaining oparations:
Reverims 1,660 217 1,613,766
Balanes - previows vear =16 585
2115383 216345
Comnmmunication and publications:
Revemee Jig242 23467
4357 THBER

S 5678 $4391278

AFPLECATION OF FUNIDS

Core operations FITATT M $25TRE
Lapital 1, 450Nk el L]
Spaecial projects ol a6 i EL L
Self-sustaining operations 1567012 1,708,179
Communication and publicabions aEF112 3007

38,356 i 35,374,978

Fumn mararces

Careaperations 217 35363
Working capital 2,200 000 22302,
Spewind projpects - 5380
Seli-sustaining operations FR T 455, |
Communication and publications 417225 4560495

3,167 813 B 637 453

541,566,708 $A3,912 L

S aecvmapeiing Motes o Financial Slarewels,



MNOTES TO
FINANCIAL STATEMENTS

1. General
The Instituie was established in 190 under the lows of the Republsc of the Philippines as
am anfduimous, philantheoge, s esempt organization, 1k principal parpose is b
undertake basic research on t]leﬁl:cp]n.nland HPFH'I"E‘ research on all phases of rice
chiction, management, distribution and wtilization with the view of attaining nutritive
ik ecomormic advanbage or henefil for the people of Asia and oiher major doe-growing
Areas

Under Presadential Decree Mo, 16240 sehich became effective o Aprild 19, 1979, the
C'u:mﬂr.-nl!u!ﬁu:ﬂrpu]:ﬂi: ol ithee Fhilippanes secognized the Instibiste as an intema-
mlm'ﬁunb:al:inninlhe l'-"hiElFFi'rnl-. A an intermabiomnal -I!'E.‘Im:'..:lli‘m,l‘]‘i"lﬂl:l‘il‘lﬂl:" can
avail Hsell of certaln legal immnities, ax exervplions and ofker provileges normmally
accorded b international organications of a universal claracter,

2. Baxis of financial statemenits

The aceonmpanying Gnancial stalements lexpressed in Unibed Seabes Dollars) sre prepared
mainly on the basis of acominting practices prescribed for international agriculhural
researrh cenbers seeking, :m:l:l.n.rlnrhrnﬂuﬁmulmliw{_.rﬂlpnnhm:uml Agri-
cultural Research (CGIARD m obtaining finamcinl support froem various domors. A sum-
mary of the Instilule’s stgmifican] accoaming practboes issel forth below:

Fivilipparre Peso Tramsactings - Graints recelved are mostly in LS, diollors or in other for-
el currencies converted fnfo LS. dodlars. Duaring the year, conversione of LS dallars
1o |."'h'i.|.i'|:||:|i:|1r.1 s ane :||:|:|.|.|:|II:|.l muade o sehle nh'li:suli.nm denomarated 10 'F'I'l'il:ipp-i.n('

Fhilippene peso transactioms are translated al stasdard ook keeping rates which
approximate the cxchange rates FFI:"'«'.'.l:Iii:I‘IE ak the dates of fransaction (nveraging P21.45
i LIS&1.00 in 1989 and FH1L92 bo USS] NN in 1988} Peso balanoes of assets and liabileries
included in the financial statements were rmnslated inio U5 dollars al the year-snd
exciuarge rates [F22.408 (o UISH1 00 i 1969 and FZ1.335 b USS10 in 1988), The iransls-
tioa imio LS. deollars should not be comstred as a representation that actual conversion
of Philippine pesos to U S, dolkars had been, could have or could, im the future, be made
al the same exchange raics,

Recogration of Gramis < Core anrestricied grants ane pledged on anannuil basis aod ane
revognized as fumds avadlakle i Uhe year D grand is pledged.

Cmn:hidrd:ﬂlpudalmmnuhnd I:HJEEI:I'I."I:i'IEI"Ii.m.‘I IJFI!!IJE'IIJI;I:I'mhI;IF
21,1988 as funds available when these becamee due for remittance based on the doners
sehedule of payment or approved budgst. Under this method, grants were identified
with specific perinds and wwerne Bken up in the financial statements withoot regard to the
date on which thise were actually received . Starting 1989, these rrants are recognized s
funds available cnly fo the extent of expenses Incurmed, Exoess of granits received over
expenses afe shown as Granis applicable to succoeding years, a Hability account in the
Seatements of Assets, Lialdlibes and Furd Balances, The change decressed the Institube’s
hunds available tor special progcts by aboul $5.2 million and imcreased granks applicable
b sucoeeding years by the same amount in 1989,

Expemditioes - Thise afe taken wp (n the accowns a= meurmed and Sor s oblizated,
along with the assets nogquined, withouk regard o the payment of cash, Obligated expen-
ditures are thise which are conbracted and for commitbed for goods or services o be
received or perfermed at a future date.

Treveratory of Materinks asud Supplies - The Invenbory of materials end supplies i sixted ol
gt principally using the moving average miethad.

Property mud Equipment - Property and equipment acquined through a capatal grang or
grant destgnated by the Instihabe or donor as being, for capital ane charged to the appno-
priabe fund source as period expenss and subsequently cipdialioed ab cost iconbra sooount
of which is “Tnvested i Property and Equipment™ show s under the furd balances see-
Hon i the Statements of Assets, Liabilides and Fund Balances).

Keplacement of assets, addition of nomimal amounis and majors mod ification or im-
provement of assets had been treated 2= expenditures wp to December 21, 1988, How-
e, starting 1989, mplacements and mapr modification or improvermenit of assels are
expensed and also subsequently capitalized, Costof replaced asset |s removed from the
property &nd equiipment account and the cost of the ness asset is recorded in ik place.
The etfect of the change in 1969 i not considered material

Mo depreciation is pronided on the property and sguipmaent,



3. Accounts receivable—donors

Accounts recetvable from donors consist of unreleased balances of approved grants clas-
siffed as follovws:

1989 1588
Core grants £4.311,5981 23332171
Special projects grants 3,132,600 1265778
&7 444,601 54 55T 0

Thee Secretariat of the OGLAR assasts the Institube in following up the release of core
grants by some donors abroad. Substantially all of the receivables from core grant do-
niors have been obligated for expendihires.

i Prepaid expenses

In 1964, the: Instrnte defermed a nnj'rmtmufbn‘mﬁl:pnid bo exniplorpees who avaibed
of the special separation program. Thie account deferned as at December 531, 195%
amounbed to about 2.0 million and 58 being amortized up bo 1992

5. Property and equipment
Property and equipment are classified under the following accoumis:

15989 1988

Research Center:
Bullkdings 515762276 FI5 762276
Site developrment 2560,163 283 26T
Staffhiouses 4,088 355 4,088,165
Phytotron 1,156,420 1122026
Research, machinery and equipment SETISAS 4.E17.300
Furnihareand fixfunes 205 154 2052034
Library itermns: 437 3059 437 368
Transportation equipmsni 243800 2434559
Jobs in progress and other projects 1161241 TH9.533
L ELE Al ) S MEEN

Tbrhnitmdudhfm@tﬂvﬁtshhmﬂﬁmﬂh&ﬁihﬁi&n“ﬁr“ﬁﬂy—
pines at a nominal rent. Pursuant to the Memorandum of Understanding between the
Convernment of the Philippines and the Instihebe; all the physical plant, equipment and
other assets belonging bo the Institube shall become the property of the Undversity when
the Institute’s exisbence is bermianabed.

hmwﬂanyﬁmﬂkwmmiﬂthﬁmud
thie Lindwersity, the Philippine Gowernment authorized the Linhoersity toacquine by nego-
tiabed sale or by expropriation certain private agriculiural properties onder Presidential
Derree Mo. 457,

6. Accounts payable
Accounis payable consists of cuistanding commitemenis and acomued Habilities as follows:

1969 1985
Critstanding commitments
fior core and capital operations 0158 548 E7 DA
for special projects 515447 146,364
Acerued expenses 4. 285,060 262352

§12.957.053 S10455,157

a5



Acvmisals oof arnasesd shok lsive and vacation leave represent alxout SES and 681 o i
accried espenses i 19599 and Y988, respectively.

7. Loan payable

This loan, which was obteined from the World Bank, is nonantenest bearing and is pay-
able anrually up i Dycembaee 11,1902

B Other labilities

The balance of this acoosunt subsdantialby rEpTeseTls feer e {or estrrmated u:-ll:rTl'Jllurm-
b b irvoneerid B irainevs participating in varioes progrme. Thie estimated expendi-
Fures cover irainees’ sipends, oand amd ledging other direct expenses and rambursable
iverhwad vost Bo be incureed by Uee Instiluie. Funding for Uhess reserves is derivisd from

chargess ngainst special program granks for tsinees and special projecs.

9, Grants applicable to succeeding vears

Crants applicable o succeedimig vears consist of grants received in advance for the ol
||.1l.-|."in|-_l:-

1959 1984
LUnresinicted core SIEKN0 S150000
Spuvial privgcts 5243 RIS 7
Onggoing, special progects transierrod
bos restricted cone ZATB00 2332388
§7.912435 2452356
10. Staff benefit plans

Separate noncontrbitory retirement plans hiave been adopeed for regular funios siafl and
fur senfor stalf. Contributions to thess plang amounbed o about $1, 30000 in 1989 and
SNSRI i 1968, The Instutote also maindadins an nsurance plan for senior stafi o pro-
vidhe bersefits for medical came, penmanent and total disalaility, lie drsoranoe, and accidein-
tal desath aiwl dismendsrment.

11. Exemptions

Lindor Repadbdic Act Mo 2707 and Prosidential Decres Mo, 1620, the Institube was granted

Eli Bl bt i Lo s tigatios:

f. Exermption from the payviment of gifl, franchize, spealic, percentge, real property,
exchange, import, expiorl, and all other faves provicled wnder existing v or eedi-
pances. This vaemption estenads b goods lmpetied and ewned by the Fosiiiube ol
beased oF used by s skafl

b. Al gilts, conbribations and donatioms b e Instibabe ane exempl from payments of
it tax aned considined allivable deductions for purposes of debermdning U oo
taw il the doses

. Bon-Filipino chitsens serving on e Instiune’s technbead and schentilic stal ane exempl
frarn payisend of mrsconmic fax on salarie= and sbpends in Linied States dollars seoeived
sodely Friom and by reason of serviee nendered il Institile



SCHEDULES OF SOURCES
AND APPLICATIONS OF

CORE OPERATIONS, CAPITAL,

WORKING CAPITAL, AND
SPECIAL PROJECTS FUNDS

1989 1988
SoumoEs OF FLMDS
Core grants and earmed incoms:
Limresiricied
Internaiional Bank for Beconsiruction

and Developmernt, Internatonal

Darvelopment Association SLO45000 1950000
Creerseas Developenent Adminlstration -

United Kingdom 1454031 1540 3%
Canaduan Intermatinnal i'.h"l.'-rlnp-m:'u’c Agency 1,435,653 1482 421
Auslrallan Governmend TR AT s o
Swedish Agency for Research Cooperation 558017 52787
Frederal H['E'H.lhl:i-r n!'f'.ﬂ'm.:n].' 2 310 S 452
Government of Finland 4THATS 249, 1E0
Danish Imermational Development Agency d24.811 45,175
Ciovermmaend aod II=1:|.' 181,719 1802310
Ford Foundation 150100 15000
Ciovernment of Morsay 117543 LR
Ciovernment of Indias pLLLTEL ] 125,00
Philippirs Governmant s 112933
People’s Republic of China 50,000 SO0
Government of Spain AL 25,55
Ctahilization Mechanism Fund - inflagion /

exlange adjusiments 20810 1,150,001
Earned income 2N AT 1.65% 0ad
Translation adjustments 196,557 104,740

12912826 11,069,801
Hestrched
Governmenl of fapan Gallel2 5681004
United States Agency for International Development 5225000 5,250,000
Europssan BEcomomic Commuanity 1,981,000 2050 A5
Limitesd Mations Development Programmse 1,721,500 430 4400
Government of the Netherlands M1E2e 150756
14681 438 15, 563080
Transfermed special projecis:
Covernment of [taly SN D00 450, 00K
Rockefuller Foundation 326279 1 45,640
Sifids C 114,256 671 282
Feceral Repuple of Germy 2se 18
Intermational Cewire of Insect Fhysiology and Ecology 7 AE2 fal A
Government of Belgium 45365 -
Ford Foundation 9358 i
Covernment of France : 206,120
Internatomal Development Research Centre : s
1,345 4%, 1,7H2 285
Balance - previaus year L3R 1TIATS
3677 B4 3,456,751
Transfer o special projects = (2944}
Funds applicable b succeeding years RATEH (2303 358)
1,196 74 L ie1 419
Balance - previous year 35,363 33175
S ZHHIROE] 2T HETAES
Transbers (to} from:
Working capital funds TIEENR L1 ER
Cajpdial Funds L1 AS0 0T 1950,
O350 (1LRTOKE
ATATRN 6757 ASS



1989 1988
C.l.'|:|:i|:a|.l1.1r|.|.i.u- transter from core operations 1 450K Ga0,000
Working capital funds:
Tramsfer from Lol core operations funds £ 1 Q51D 1200600
Balance - previous vear 2,300 (0 L 152000
. } _ 2,202,000 L L000
Special propcts grants:
Uinibed States Agency for Infernational Developmend -
reirmbuirsable condracts 2113950 1,641 350
Ceovermment of lapan 11332m 205 54
Imbermational Developasent Fesearnch Centre 26,883 358,303
Caowerniment of Austrabia B9 745 Qisis 17H
Imbermakional Fund for Agriculiuml Development A71 044 -
Canadian Internathonal Development Agency Ad6,725 2Bi.E25
Fedieral Repriblic of Germany N0y 123,692
Rockefeller Foundation 310,143 8L 12T
Republic of Korea 205938 G, 000
Government of [taly 200,000 220,00
Aslom Development Bank 167053 42628
Gervernment of the Metherlands 159,854 110974
Linited Mations Development Programmes 125219 52536
Swies Dievelopment Cooperation [ 16203 -
Government of Balglum BE017 135235
Internatiomal Food Palicy Research Institute 74,353 ER. 962
Ford Foundation 5 454 -
Intermational Fertilizer Developimen Colre 38,735 5,155
Food and Aprieuliure Organization b, 367 23000
Danish International Development Agency 1,364 142092
[slamic Republic of Ian - BE0e5
Others 266,952 93164
7408 451 7197 950
Balance - previous vear 3385 113 37513
12797 680 10953082
Funds apglicable to succeed it years 15,250,723) -
7546967 10351082
534,676,988  SM0.962 567
APPLICATIONS OF FUNDS
Core operations
Kesearch 14652769 B14450.578
Research suppor bbb, 2 1650184
Training, communication information and library 33 3344751
Gaerneral admindstration - nF"mlin.'m:
Admindsiration 287718 2303 452
Operation 3,261,964 3,151,299
Oithers 95,670 15444
FA7EM B THLN
Capieal 1. 450,000 50,000
Special projects ¥ b 5,563 553
FUND BALANCES
Core operafions 7 35363
Working capital 2,202 000 2 30000
2M0.217 T2
EM8.67G088  R0SGELET




IRRI board of trustees 1989

CR. WALTER F. FALCON
CHamsian of THE Boarp
Food Research Imstibite
Starnford Linfversity
Staiford, California 34305
LI5.A.

Mesiper=

DR, JOSE'V, ABUEVA

President

University of the Philippines Sysfem
Driltmurn, Quezan City, Metro Muiln
Philippines

DR. ALMIRD BLUMENSCHEIN
Winrock Intermatiomal

JL Kurighang Rawps No.b

P.0. Box 62, Bogor

Indenesia

DR TMETER F, R. BOMMER

Arbertsgruppe

Tropische iend Sibtropische
Agrarforschung
Postanschirift: Bundesalle 50
D-3300 Braunschieig
Federal Republic of Germany

HON, CARLOS G, DOMINGUEE

Secretary of Agriculture
Department of Agriculture
Dilirman, Quezon City, Metro Marnile

Philippisnes

DR LLOYDT. BV ANS

Dhivsaon of Plant Indusiry
Commonuealth Scientific and [ndiesfrinl
Resaarch Chrgarization

P, O, Box 1600

Cirrherra City, ACT 2601

Australia

DR. KAZUTAKE KYUMA
Laboratery of Soil Science
Faculty of Agriculture
Kyoto Ustiversity, Kvotp 606
fapan

DR. KLALUS LAMPE

Directer General

Internatiponal Bice Beseorch Institule
P Box 933, 1099 Manila
Philippines

DR.LETITIA E. OBENG
26 West Park Avenue
Kewr, Surrey TWO 4 AL
Uneited Kisrgdomm

DR IDANYOM AN ORA

Bogor Research Institute for Food Crops
fular Merdela 59, Bagor

Indeoresia

DR M. V.RAD

Indian Council of Agricultural Research
Krishi Bhavan, Dr, Rajendra Prasad
Ried,

Newr Dielini 110001

India

DR. HOWARD A STEFFLER
Department of Plamt Sceence
MircDowald Cotlege of MeGill
Lintoersity

21,111 Lakeshore Rosd

51 Anne de Bellepue, P.O., HYX 100
Cinaeda

DR PETCHAREAT WAMNMAFEE
Department of Agricultural Extension
Ministry of Agricilbure and
Cooperalives

Znd Floor, 21431 Pakolyotiein Rond
Khet Bangkhen, Banghok

Tharland

PROFESSOR ZHANG YIHUA
Institute of Crop Gerrplagmt
Resources

Chinese Acadery of Agricultieral
Sciemces

30 Bai Ski Qtao Road, Beijing
Clerina

PROFESSOR MUHAMMAD YLINLUS
Grrimeen Bank

Airpiur Troo, Dlisakor 1210
Hanglndesh

" Ex-officio



[RRI International staff 1989

KLALS LAMPME, PhiD

Dt gemneral

FERMAMNDO A, BERMARDED, FhD
Demeny divector general for
imberartioral progrews

HUBERT . ZAaKDSTRA, h T
Departy divector general for reserrch
prrograms'

MAND D PATHAK. MM D
Ditrective, Fesentrel aand burlsdg®
RUMEERT L. BOLIRQLTEEM, [ [
Directior, ndanimistratian”
TIMOTHY L. BEETOTTI. MEBEA
Director, mdaniisivalion’
FALESTING B 54 LATLIF, 1S, T4
Drrector, protocol s Hrisan?®
ECWARD M SAYEGH, BEA
Chirector, finmnce

ERMEST W. NLUNN, Ph[}
Dhirector, operations®
DICSCDRCK L. UIMALL M2
SF.“.'.HH curtisal el s drarsoor soaeneiesd
for Clrine

RHIM WIN, M5

Visifing scientisl

FEDRO . BARZOMN, LLA
Manmger, secierity, snfely, and shigpreg
REBECCAC. PASCUAL, MS
Aaminger, food mind Iionsnng sermces
SUOSIMO O PLEARRO, LILIS
Maneger, lepal office

SCIENTSTS MosTED TO MNATION AL
AcRICULTURAL REsEARTH SysTEMS

Bangladesh

[ERRY L. MCINTOSH, I'h I
Rimearch sysierrs gpecializt
mnd representatioe

MNOEL P. MAGOR, M Agr
Cropping sysheims ag rossmns!
Cambodia

HARRY |. MESBITT, Ph D

Ay ramannist aind bamm lemder
EAMUCHET CHALUDHARY. I'h D
Pierd breveler

RICHARD P, LANDD, Th D
Techmalogy transfer speciafise
Egypt

ENWARD SPRATT, 'R D
Project tunispes
AMNKIREDDY P, kK. REDDY, FhD
Plant pathdogist

India

SLUEHHAMOY BISWAS, Ph D
Prapect direchor

B GHILDY AL, Pl
Lindson seivntist
Indonesia/Malaysia
CEZAR P, MAMARIL, PhD
Agrommmmat, INSURE conrdfimefor,
inind fladsong soivmibise
WALTERC. TAPPAN, BS
Limison scigibist?

Japan

SASAM] MIBEDA, [ .-I.gr
Pt =diane Jiaisour sobenf s

. TANAKA, D Agr
Pirrd=timre Mo scienf

Madagascar

JAMES K. HOOFPER 1D, Fh D
Agroneanist

B B. SHAHIL M's

Pland breeier

Myanmar

ROSERDD K. PALIS, Ph D
Farming systems agromams?
Thailamd

POMALD W, MUCKRIDCE, 'a D
Agrovivonst arad [urison scientist

International Metwark for Gemetic
Evaluation of Rice (INGER)
ERISEHMA ALLURL FhiD

Ligtzour Scheurtist for Wesd Afeion
FEDERICOE CUEVASPFERES, Fh D
Covriiatior for Lakin Airerion

K, GOPALAKREHNA MLLAL Ph [
Connrdliadior for Eaab Afrage’

STAFE AT MEADOUARTERS

Agricultural Econosmics
JOHM C FLINM, Ph D
Agricalitierl eoomoumist and foed”
CRISTINAC. DAVID, M [
Agriculturl sconmist

| BART DUFF, M5
Agwicultivrel econownist
LEOMARDO A GONZALES, PR D
Agricultural sconouist
PRABHL L PINGALL Ph [
Agriculbiral economst

|- SAMUEL FUIISAKA, M D
Assocrate tastting sereerhist
RANDOLPHC. BARKER, Fh 3
Visiting scieprfist®
FYUNBEDHAYAMIL PhD
Visitisg screnbist’

ROMBERT E. HUKE, PhD
Visitnng screntist’

ELEAMOR H. HUKE, BFA
Visiling sciahistt
EENIBROOTSUEA, PFhD
Visiting sceentist!

MIMALF. C RAMAWEERA, 'h D
Visifirg scientist
Agricultural Engineering
GRAEME R. QUICK. Fh D
Agriciltieral eorgineer mnd hend
[AMESS. TOWMNSEMD, 'h 3
Visiting scientist’

Ag ROy

SURAJIT K. OE MATTA, MR D
Fr]l.lu:ipﬂ.l' dig PR LSl apiid faean
KEITHT. INGRAM, Ph D
Agromomist

KEEIMTH MOCHIY, 'l
Agroammizt

ROLAND). BURESH, PhDD
Wisiting scieintisd

JAMESE HILL. "D

Visiting aeipatizi®



Cereal Chemistry
BIERNVENIDO O, JULLANC, Ph D
Chenrist e faead

PFORFIRKD CABALLERCS, Mh [
Associate visiting scienhst
Communication and
Publications

THOMASE. HARGROYE, PRD
Edditor avnd lewd

STEFHEM | BANTA, Ed [y
Eddiior

M.OLARLE MOLLARD, PR D
Eatilor

WILLLAM H.SMITH, BS

Edilor

Computer Center

GEORGE C. KRAJCSIK, ThD
Sofwvre coordaiomior mid Joeod
MARINUSCORMELIS

VAN DEN BERLC, BS

Hiprdwarre coordinmbor amd netwoerk
e

Entomology

KOG LUEN HEOMG, FhD
Associrte entommlogist and meting head
JAMES A LITSIMGER, PR D
Entommlogiss

RAMESH C. SAXENA, 'h [
Enfomologist

LR EHAN, 'R D

Assocutle evlomologist
BEMMOGHRAF, Fh D

Visating screrbisd’

Integrated Experimental Farm
and Grounds

ORLAMDO G SANTOS, MIS
Senimr farny and grovmds superintendind
International Rice Germiplasm
Center

TE-TZLU CHANG, Ph [

Privcipal geneticist ond haad
DUMCAN A VALGHAMN, PFhD
Assocumle genetacis!

Intermational Metwork for
Cenetic Evaluation of Rice (INGER)
V.OSESHU DUEVASULA, I'h [
Pliset breeder and global coordimator
MUHAMMAD AKBAR, Ph D

Plast brevder

SAMG-WON AHN. PR D
Fliwi pathologist

Library and Documentation
Cenfter

LIMA N VERCGARA, RS
Lihrarini

Multiple Cropping

VIRGILIO R CARAMGAL, PhD
Agromonmnisr, head of Hhe Asian Kice
Farming Systems Network, and
offtcer-in-charge”®

CENNIS M CARRITY, PR D
Agronmmes!

FW. T. PENNING DE VREIES. FhD
Agromannzticrop modeler
VIRENMDEA PALSINGH, Ph D
Associle agronmmist’

CLIVE W, F. LIGHTFOOT, PR D
Assocrate eisiting scientist
Flant Breeding

GURDEY 5 KHLUSH, Ph D
Principnl plant breeder aerd hiead
DERK HILLERISLAMBERS, Ph D
Planl breader

EYOICHI IKEDA, Fh D

Mant breader
DAVID | MACKILL, Ph Ly

Plant breader®
DHARMAWANEA SENADHIEA, PR D
Plant breeder

SANT 5 VIEMANI, Fh D

Plant breeder

FRAMCISOOD ). ZAFATA, Fh D
Trszae ciltuere specinl it
DARSHAM 5. BRAR, PhD2
Assoginhe plant Froeder

LESLEY AMNSITCH, FhD
Associnfe el Precder
MICHEL A, AREALITFEALL M5
¥esating scaemdist

ExMaNUEL GUIDERDOM], MS
Visiting scientis#

CHONG-HO KIM, Fh D

Visiting scientist

JUM KYLI PARE, PR D

Visiting scientist!

BAIl MNATH SIMNCGH, Fih D
Visiting scievibist!

Flant Pathology

TWMG-YWAH MEW. PR

Plant petialogiat med hewd
POHMN MICHAEL BOMMAN, PR D
Planit pathologist

HIROKI KOGANEZAWA, PR D
Plant pathologist!

PAULS TENG, Ph D

Plant pathlogistfepidemiologisr
HEI LELING, Ph D

Associnte plant pethalagisd
REBECCA NELSOMN, Ph LY
Associnte plant pathologist'
HISATOSH] KAKLL Fh D
Visiting scienbist’
JEAN-CLAUDE PROT, P D
Visiting scientist

Flani Fhysiology
BENITOS VERGARA, PhiD
Plant physiologist aod head
LEMSHECHI WADA, D Agr
Plant physiclogist

H. DAVIDCATLING, Ph D
Visiting sciembist’

Soil Microbiology
IWAOWATANABE, D Agr
Soiul ricrobiclogist and head
[AGDESH K. LADHA, I'h D
Seul microbiologist

PIERRE A, RDGER, D Pedologle
Visiting scantist

Soils

HEINL-ULRENCH MEUE, PhiDd
Sodl chemmist and head
TERENCE WOCODHEAD, PhD
Plyysivist

GUY ). D EIEE, 'h I}
Associnle amll chennist
Statistics

W AMUHALA. GOMEE, Mh [
Stntmitdenan dind head

Training and Technology
Transfer

DAM R, MIMMICK, Ph D

Trrioaerg specimlist and head

GLENMM L DENNIMNG, PR D
Ectentiat (intermnlion collmbowl o)

Water Management
SADGUL L RHLTY AN, Fh D
Agriculfural engimeer el head
GEORGE | MORIDS, Pl D
Associate agricilhiral engineer

;_I'ul'n:d. during the year
Left daring the vear
Yoimved and left -.mngth-r year
stndy lesve Mtraining
*Returned from study leave/ training
"Transferral
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The Inturrsatbonal Rice Reseanch listituse (IRED) was setablishid
im 196} by the Ford and Rockefeller Foundations with the bel
ard approvial of ihe Geovernment of th Philippines. Today IRK
i= e of the 13 nomprofit international research and training
mmﬁ,ﬁ“m by the Comnsialtabivee aronp an International
Agricul Fesearch iCGLAR)Y. The CGIAR s sponsormed by
the Food and Agriculinre Organization (FADH of the Uinited
Plations, the International Bank fior Reconstruction and
Dwvelopmend {Woarld Bank), and the Limited Mations Develip=
mert Programine (UMDY The CGLAR tansists of 50 donar
coandrbes, infernational and reglomal cogandeaibons, and privade
fourndations.

tkmmmpﬂmlwwu CIAR, From a nmm by
of donors including the Asism Deselopment Bank, the
Eurspean Boormmic Comamumity, the Ford Foundation, the
Indermatenmal t Kesearch Centre. the Inbernariomal
Fund for Development, the OFEC dal Fume,
the Rrwkedoller Foumndatinn, (he United Batios t
Frogramme, the World Bank and the international aid agencies
af the follising Fremte Ausieabia, Bedgicim, Brazil,
Caprada, China, Denmark, Fnland, Frasce, Federal Republic of
Germany, Endis, Iran, 1ealy, bojpan, Bepublic of Koma, Seico,
The ks, Miew Soaland. Formay, hﬂlhwm.
Saudi Arabia, Spain, Sweden, Swiberland, United Eingdom.
undrlh.:mdwﬁhm fere th by el

liey farr this leaiiai posts ikl b
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