ﬁ:

......

upé Rice

On Its Way Soon

Abby Tan writes from Philippines

the century — just in
time to meet Asia's population
boom and a predicted food
shortage.

Scientists at the
International Rice Research
Institute {IRRI), 60 kilometres
south of the Philippines capital
of Manila, have announced de-
velopment of a protolype that
holds the promise of a dramatic
increase in world rice produc-
tion.

The breakthrough came 26
years aflter the first "miracle
rice,” IRB, was developed at
IRRI. That heralded the Green
Revolution and subsequent
higher-yielding. pest-resistant
varielies have helped avert
famine in Asia. No famine has
hit the region since Lhe early
1970s.

The still unnamed super rice
plant will have 60 per cent edi-
ble rice and 40 per cenl straw, a
more vigorous rool sysiem,
sturdy, thicker stems and 25 to
30 per cent higher yicld than
current specics.

The most popular strain cul-
tivated in many Asian coun-
tries, IR46, yields 10 tonnes per
hectare. The super rice will
yield up 13 tonnes per hectare.

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

alfecicd root growth, intcnsive
frrigation that led 1o walcr log-
ging apd salinity build-up. He
said: “There are changes in the
soil chemistry and this aflects
the yield over time.”

Added to this are govern-
ment cuts on investments in ir-
rigation infrastructures and
fewer subsidies on agriculture

inputs like fertilisers. The Green

Revolution, Pingali pointed out,

enjoyed wide success largely
due to massive government
subsidies of fertiliscrs.

The IRRI will attack related
scientific problems as well.
Director-General Dr. Klaus
Lampe said: "We are growing
rice and rice and rice ... perma-
nently, sometimes three crops @
year. We may use the second
crop to grow non-rice.” The
Institute;, set up in 1960 as a
philanthropic endeavour of the
Rockefeller and Ford
Foundations to help the newly
independent countries of Asia,
now moves from seed-based
technology to knowledge-based
technology.

IRRI has the world's largest
rice gene bank. Some 80,000
samples of cultivated and wild
rice species are kepl at sub-zero
lemperatures in vacuum packs
for 50 years.

Samples are being sent o
the world's largest gene bank,
the National Seed Storage
Laboratory at Ford Collins,

Colorade, in the United Slates, |

Raising ricé

IRRI started brecding the
species in 1989, Experimenial
lots in Los Hanos are Lo be
planted this year to mulliply the
secds. Testing will continue in
the next five Lo scven years.

*The super rice will be ready
by the tum of the century,” said
Dr. Gurdev Kush, chiel of genet-
ics at IRRI, who has been with
the Institute since 1966 when
IRB was introduced.

Ninety per cent of the world's
rice consumers live in Asia. The
International Food Policy
Research Institute in
Washington predicts a food
shortage at the end of the
decade when the world popula-
tion would hit 6.2 billion. Food
production by then may not
kecp pace with population
growth.

Currenl rice production in
Asia, which is growing al 60 per
cent; 1s slightly ahead of the 55
per cenl population growth,
Khush said: "We hope that the
new rice will lead Lo increasc
productivity so Lhe gap between
food production increase will be
closed.”

World rice production by the
end of the century will be 580
. tonnes per year. "This is just

enough for population growth,”
he noted. "But in the 2lst
Century, that won't be enough
unless new strains come in.”

A crucial problem is stagnat-
ing productivity. Dr Prabbu
* Pingali, JRR1 agricultural
economist, peinted out that
production in India’'s Punjab
slate been slagnate sinice
the 1970s. In two states of
southern India, it fell drastically
from the 1970s 10 1988.

He attribules the causcs Lo
lower nitrogen output from fer-
tiliscrs, Inereases in pests that

where they can be preserved for
100 years. |

The IRRI gene bank assures
continuity of Asia's rice species.
They could be lost in times of
war and civil strife. Dr Michael
Jackson, head of IRRI's gene

bank, saild samples of
Cambodian rice were recently

repatriated to Phnom Penh to

help farmers grow again the
species they lost during: the
country's two decades of civil
war. The same was done for Sri
Lanka and two states of India.

Samples of the cereal have
been sent over the years to
IRR! by ricesproducing coun-
trics for research and safe-
keeping. The IRRI has a unique
role in perpetuating forever the
cultivation of rice, which began
10,000 years . Jackson ex-
plained: "We hold the materials
in trust. That trusteeship re-
quires us to provide storage
conditions for long-term preser-
vation.”

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

The development of super
rice is IRRI's top priority, said
Dr Lampe, despite Institule
flunding problems. The IRRI has
evolved Irom. a purely US mis-
sion Lo a multilateral concern
that involves the World Bank,
the Asian Development Bank,
the European Community and
individual donor countries. —
Gemini News

The writer s a Singaporean
Journalist specialising in eco-

nomic and political affairs. She |
has been based in Manila since l

1977.
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Asi_an B_ice Economy

Climate, Technology and Consumption

N spite of the impressive
in rice ids all

over Asia, the difference
in yiclds across countries is
still very large. It varies from
1.4 tons in Cambodia to about
7.8 tons in North Korea. The
difference in ylelds is largely
due to variations in agro-
climatic and socio-economic
factors which have influenced
the adoption of modern
varieties, the use of agro-
chemicals and the state of
development of infrastructure.
China, Japan and South Korea
have the highest rate ol adop-
tion of land augmenting tech-
nology — irrigation, modern
varieties and chemical fertiliz-
ers — and therefore have the
highest level of yilelds. The
yields are also high in these
countries due to the low pres-
sure of insects and diseases,
longer day length and
favourable sunshine due to the
area in
the subtropics and temperate
zones. On the other hand,
adoption of modern varieties
and rice yields are still low in
the humid and subhumid
tropics, such as Eastern India,
Bangladesh, Myanmar, Thail-
and and Indo-China countries.

In Bangladesh and Eastern

India; the most densely popu-
lated regions in Asia, the oppor-
tunities [or increasing irrigated
area which is the main vehicle
for the adoption of modern va-
retics, have been severcly lim-
ited by the highly unlavorablc
physical conditions,

by Mahbub Hossain and Alice Laborte

acterized by foods, droughts
and variable rainlalls. Also, the
traditional varictics are much
less responsive to chemical
fertilizers than the modern
rices, so Lhe scope of profitable
use depends on the rate of
adoption of modern varicties

The farm houschold surveys
note that the same farmer who
uses very litte fertilizer in tra-
ditional varictics apply fertilizer
in modern variclics at rates
claser to the level recommended
by cxtension agents. The po

tential ol incrcasing rice pro-
duction through application ol
chemical fertilizer has remained

China, rice continues to be the
dominant staple grain, con-
tributing 40 to 75 per cent of
the total calorie intake. Studies
on consumption patterns show
that the per capila rice inlake
largely depends on the level of
income. Al very low levels of In-
come, rice Is considered as a
luxury coinmodity and with in-
creases in income, people tent
to substitute low cost sources of
energy such as coarse grains
and sweet potatoes for rice. But
at high levels of income rice be-
comes an inferior good; as in-
comcs rise further, consumers
subsiitute rice for high-coslt

The first instalment, published last week, dealt with
importance of rice in national economy and trends in rice

production.

unexploited in many parts ol
Asia nol only because of socio:
economic [actors such as un
favourable input/output prices
and the lack of purchasing ca-
pacity of the small and tenant
farmers, bul also due to agro-
climatic factors such as water-
logging, droughts, and climatic
variations that constrain the
adoption to modern varicties
{David and Otsuka 1992).

In order to assess the role of
agro-climatic factors in explain-
ing the differential performance
across Asia with regard to the
increase in crop ylelds, we have
classified the major rice growing

qualily food such as bread, fish
and meat.

In a recent article, Ito et al
(1989) argue that in Asia ricc
has already become an inferior
good, i. e. the per capita rice
consumplion has started
declining. By eslimaling a
complele demand system in two
stages where Lthe rate ol
urbanization s included as an
additional explanatory variable
besides per capita incomcs,
David and lluang showed that
the downward trend in rice
consumption in some countrics
in Asia is largely due o
urbanization, and Lhat the

crcase, they

wheal or coarse
in the diet. So

shortfall in su rice prices
will have to increase fasfer In
order to clear the market, than
in the case for wheat or coarse

grains,

price elasticitics are high for
wheat and coarse but

cent increase in the price of the
commodity will reduce its
mand by 6 per cent for wheat,
per cent coarse grains and only
2 per cent for rice. This result

o

confirms the average Astian con-

sumers strong preference for
rice so that when rice prices in-
respond only
marginally by substituting
grains for rice

n a certain

Urbanization has a strong
in{luence on the pattern of con-
sumption of cereal grains. The
demand elasticities ol urbantza-
tion show that a 10 per cent in-
crease in urbanization will re-
duce per ta consumption by
1 per cent rice and by 5 per
cent for coarse grains, but will
increase the consumption of
wheat by about 5 per cent.

Thus, the observed increase in

the per capfta consumption of
wheat in countries with high in-
comes and rapid economic

, in contrast to the pat-
tern found for rice, is mainly
the result of the in food

‘habits due to urbanization and
only partially the outcome of in-

reduced Pﬂ capfita consumption
are Japan, Republic of Korea,

Rice is the single major

Asian countries including Bangladesh. Bang

MEMHMHWmmﬂmw income, particularly in low income
ladesh, like other nations of the region, has achieved an

impressive growth in rice production, and has been able to increase rice supplies much faster than the growth
of population. The variation in rice yield across countries is still large and it is associated mainly with the
variation in fertilizer consumption and the rate of adoption of modern rices. The growth in demand may slow
down due to urbanization, rapid increases in per capita incomes, and the high levels of per capita rice
consumption. The growth in rice supply may, however, slow down faster because of the decline in rice area,

41 . closing of the yield gap

protection and non-av

are serious mh{!mm.

irrigated systems, decline in profitability, inc

concerns about environment -

ility of high-yielding technology for the unfavorable ecosystems. The struggle for
averting serious food crisis is not yet over, particularly for South Asia, where underemployment and poverty

The relationship between the
level of rice yield ‘and the use of
modern inputs shows thal one
kg of intensity of fertilisers con-
sumplion would increase rice
([unhusked) yields on the mar-
gin in about 11.4 kg. At inter-
nalional prices the [lertilizer
paddy price ratio is about 2:1,
so raising rice yiclds through
larger use ol chemical fertilizers
is still highly cconomical. The
diflercnce in fertilizer consump-
tion :across Asian countrics is
substantial; from almost negli-
gible in Myanmar, Thailand,
Cambodia and Laos, to less
than 100 kg in Bangladesh and
India, to over 300 kg in East
Asia; It appears from the data
that there is a vast potential of
increasing rice production in
South and Southeast Asian
countries through increase in
the copsumption of chemical

fertilizers.

Fertilizer application is how-
ever, highly risky in unlavorable
production environments char

regions into [live relatively ho-
mogencous agro-ecological
zoncs (AEZs) and cstimaled the
trend in rice yields.

The highest yield has becn
achicved in the subtropics,
where most of the rice land is
irrigated. The progress has,
however, remained slow in sub-
humid tropics which has vari-
‘able production cnvironments
and rice production suflers from
abiotic stresses such as [loods,
droughts, and crratic rainfalls.
Rice scienlists have had limited
success in developing higher
yielding varicties suitable for
the adverse environments in the
Lropics, .

- Trends in
Consumption:
Income and Price
Effects

Cereal grains account for
two-thirds of the caloric intake
in the average Asian diet.
Except in Pakistan and the
northwestern part of India and

negative income effect cannol
be gecneralized for Asia as a
whole. They showed that the
threshold level of income at
which consumers starts substi-
tuting rice for other foods has
not yet been reached for the
major rice producing and con-
suming countries, such as
China, India, Indonesia, and
Bangladesh. These four coun-
tries account for over 70 per
cent of the tolal rice consump-
tion, and still dominates the
growth in demand for rice in
Asia.

The estimates of the income
and price elasticities derived
[rom the David and Huang
study shows that for Asia as a
whole, the income growth in-
duced demand for foodgrains is
still positive. A 10 per cent in-
crease in per capita income will
increase per capita consump-
tion by 3.4 per cent for rice, 3.2
per cent for wheat and 1.8 per
cent for coarse grains. Therefore

wheat is nol a preferred ccreal
over rice, The, own and cross

Malaysia and Thailand; all of
them are middle and high-in-
come Asian countries. The

countries which have experi-
enced a high rate of increase In
per capita rice consumption are
Indonesia (40 per cent),
Cafnbodia (36 per cent), Korea
DPR (30 per cent), Nepal (27 per
cent), China (21 cent),
Myanmar (16 per cent] and

.India (16 per cent). Most of

these countries have however
achieved high levels of con-
sumption of cereal grains and
further increases in income may
contribute .only marginally to
growth in rice consumption.
The income induced demand for
rice is likely to be strong only in
South Asia.
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Asia Still Leads

Largest Producer and Exporter

A Special Correspondent reports from Rome

SIA still leads the world
in rice production, the
crop that feeds one-

of humanity.

The Food and ulture
Organisation ([FAO] of the
United Nations reports that
world rice production today is
about 480 million tons, More
than 90 per cent of these come

from Asia.
Of the world's total rice har

vest, only 12 million tons go o
the intermational market.

China, the world's largest rice
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Philippine-based International
Rice Research Institute [[RRI),
says rice production must in-
crtmby'fﬂl:r:tntmaﬂ
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Dr Gurdev S. Khush a prin-
plant breeder at the

years lo fevd the world's grow-
ing population. “As population
increases,” he says, "so must
rice production.”

According to Dr Khush, IRII
is currently secking new vari
eties with 25 per cent higher
yield potential and with yield
stability. And thcy must use
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977, which received

President's Gold Medal in 1981,

producer, harvests 187 million
tons of rice annually. India
closcly follows with a yearly rice
production of 110 million tons,
then Indonesia (45 milion tons
rtf car), Bangladesh (27 mil-
ion), Vietnam ([22 million),
Thailand (20 million), and
Myanmar (14 million). The
Philippines produces about 10
million tons of rice annually. |
In Asia, the world's larges
exporter of rice is Thailand,

which sells abroad about 4 mil-
lion tons ann . Pakistan
follows with of 1.3 mil-

lion tons of the 4.3 million tons
of rice it produces a year.

Other Asian countries which
ship rice overseas are Victnam,-
China, India, Myanmar and
Indonesia.

Although Asia is the world's
top rice producer, other coun-
tries in the region import the
cereal. Among rice-importing
nations are Iran, Saudi Arabia,
Syria, Singapore, Sri Lanka,
Yemen, Hong Kong, Malaysia,
the Philippines, India and
China.

Rice provides more than halfifg

of the daily food for one ol every
three persons living on earth

Although most of Asia is now
sell-sufficient in rice, thc
world’s population -- and thus,
the demand for rice -- will in-
crease by 2 to 3 per cent annu-
ally at least until the year
2020 when population growth
stabilises. then, the world
will have B billion pegple, 4.3
billion of them rice eaters.

minimal inputs like [ertiliser,
frrigation and pesticides.

“Inscct- and disease-resis-
tant and drought-tolerant rice .
varieties will be the foundation
of a sustainable, high-yield
rice produfion 53'5{’:!1}:" s:ylﬁ
Dr Khush,

IRRl's main emphasis in
controlling insects, diseases
and weeds in Inlegrated Pest
Management (IPM), the ‘use'ofl
non-chemical tactics as pest
control to maintain high yields
and maximise farm profits with
minimal use of pestieides.

One of the foundations of
IPM is “helpful insects” - the di-
verse communities of predators,
parasites, and pathogens in
every rice field that, il recog-
nised and protected will control
mosi pests.

Dr Dale G. Bottrell, head of

IRRl's Entromology Division,
reports [PM is now adopted as
the main pest control strategy
in Indonesia, India, Malaysia,
Vietnam and the Philippines.
Rice is probably the world's
most diverse crop. It is grown as
far north as Czechoslovakia and
Manchuria and as far south as
Uruguay and New South Wales,
Australia. Rice grows at more
than 3,000 metres elevation in
Nepal and Bhutan. Some rice
varicties thrive in water as decp
as four metres, absorbing nutri- .
ents through nodal roots on
their stems. These can be found
along India’s Brahmaputra and

Inlhi:r mighty rivers of Asia.

«— Depthnews Asia

ISTORICALLY, rice has
been associated with the
tradition, culture, rites
and rituals of the Bangladeshi
people. It became the staple
source ol rate because
the agroclimatic environment
was [avourable for fts growth.
Rice research in the subcon-
tinent started in 1910 in what
was then the Agricultural
Laboratory at Tejgaon, Dhaka.
Early efforts were made to in-
crease indica rice production by
improving yield and grain qual-
ity with better agronomic prac-
tices. During Pakistan times
there was a shortage of rice
and coarse rice produced in
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West Pakistan was sent to East
Pakistan to meet the foodgap.
As a result, it was possible to
devote large areas of land in
East Pakistan to jute produc-
tion which was the major for-
eign exchange earner of

-on rice

BRI rice wheat power (hres

"BRRI and M

Pakistan Efforts were made to
improve rice cultivation in the
country through the introduc-
tion of japonica varieties and
Japanese method of cultivation.
But neither the varieties nor the
cultivation methods suited the
agro-ecological and socio-eco-
nomic conditions of the coun-

try.

A project sponsored by FAO
ybridization [indica x
japonica) achieved no fruitful
result. Later in 1968, the then
East Pakistan Government
sanctioned the East Pakistan
Accelerated Rice Research
Institute scheme. At the early

........
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her nuxdified in 1993,
introduction and use of exotic
progeny and pedigree lines col-
lected from the Intérnational
Rice Research Institute (IRRI) in
the Phili 8. ently,
in 1970, the East Pakistan Rice
Research Institute was estab-

odern Rice Technology

by Dr. S A Miah

lished. After liberation it was
renamed the Bangladesh Rice
Research Institute (BRRI) by

- Parliamentary Act No. X of

1973,

BRR] has made signiticant
achievements since its estab-
lishment in 1970 for which it is
well known in the world rice
community.

BRRI's breeding strategy devi-
ated from the original IRRI con-
cept of dwarfism for high
and began to develop varieties
that suited the local agro-ecol-
ogy. New intermediate plant
types were. developed that pro-
duce high yields but yet meet
farmer s for cattle feed and
roofing materials.

Development of MV rice. Of
the 26 varieties BRRI has so far
developed, 13 are for both the
Aus and Boro seasons, 8 for the
T Aman season, 3 are for the
singleé rice-cropped low-lying
haor areas to be grown during
the Boro season, and 2 for
rainfed upland areas prone to
drought IRS, IR8, IR20 and

Purbachi were brought from

outside the country and tested
for adaptability in the agro-cli-

matie conditions of Bangladesh
before recommendation. :
an cxotic variety, is also consid-
ered as an MV rice. The recently

rcicased BR22 and BR23 are
Lhumpr:rl-ud sensitive and can
planted after floods as late as

early October. Most of the

yields .

BRRI developed MV rices are
resistant or moderately resis-
lant to important pests and dis-
eascs like tu .
blight (BLB) and blast. -

Some of the BRRI varieties,
such as BRI, BR3, BR4 and

scveral other advanced lines,
have been adopted as varieties been shown that in a flood-free

in ‘Burma,. India, Nepal, Shri

lLanka, Vietnam and in some

African countries.
BRRI scientists have

organized and conducted survey
and monitoring tours to collect

ngro, bacterial leafl

land-type zones in Bangladesh.
Experiments have show that
without losing any time f[or
turn-around (for rotting stub-
ble), a second rice crop can be

immediately planted in the
same field. Contrary to belief
and practice that Boro should
be transplanted during
it has

November-December,

situation, Boro can be trans-
planted as late as early

February.

BRI has developed a low-cost
diaphragm pump which can
raise water up to a height of 3-

data on the nature and extent 5m at the rate of 210-230 lit/in.
An animal-driven pump, which

of pests and diseases

rice production. A total of 175

species of inseet pests and 31
discass aflecting rice have been
identified and their distribution

mapped in different regions and’

scasons. Integrated pest man-

agement practices have been

developed ,

Soil and fertilizer manage-
ment. An approach has been
developed for the determination
of appropriate doses of different
fe

based on the nutrient

ng capacities of soils,
::ripiﬁyh%dl and fertflizer uti-

lization efMiciency.

Rice-based cropping sys-
lems. Research huLn con-

ducted to tmprove the produe-
tion and income from tradi-

tional farming fitting
MV rice hhmalld—
entists have developed 14 new
cropping patterns for five major
f

tiller, an animal-driven seed-

drill for rice, a rice-cum-wheat
thresher and a groundnut
sheller are in the final stages of

, development and will soon be

available for farmer use.
During 1971-72 ta 1986-87 ,
MV rices produced 73.29 mil-
lion tons eof clean rice. The total
value of MV rice in 1986-87
alone (7.07 million tons) was
more than Tk 66,800 million at
Tk 350.00 per maund. Rice
production was 165.4 million
tons during 1986-87 compared
to 9.93 million tons in 1971-72.
The average production growth
rate was 2.97per cents per an-
num. lad there been no MV

%h.«::

du
has
lifting capa
170/
of 3-Tm .

city

Animal pump developed by BREL in | 984,
can utilize idle cattle power
the off-time of the year,

been developed with a
of about
lit/min from a depth
Other agricultural
machinery, including a power

rlee and only traditional rice
varicties were grown during the
last 16 years, the production of
clean rice been kess
by 40.11 i .

The writer (s Research
Coordinator of BRI



