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Water management in irrigated 
rice: coping with water scarcity 
(by B.A.M. Bouman, R.M. Lampayan, 
and T.P. Tuong; 54 pages; developed 
countries US$6, developing countries 
$2; Philippines 100 pesos).

Worldwide, about 79 million ha 
of irrigated lowlands provide 

75% of the total rice production. 
Lowland rice is traditionally grown 
in bunded fields that are continuously 
flooded from crop establishment 
to close to harvest. It is estimated 
that irrigated lowland rice receives 
some 34–43% of the total world’s 
irrigation water, or 24–30% of the 
total world’s freshwater withdrawals. 
With increasing water scarcity, the 
sustainability, food production, and 
ecosystem services of rice fields 
are threatened. Therefore, there is 
a need to develop and disseminate 
water management practices that 
can help farmers to cope with water 
scarcity in irrigated environments.

This book provides an overview 
of technical response options to 
water scarcity. It focuses on what 

individual farmers can do at the 
field level, with a brief discussion on 
response options at the irrigation 
system level. The manual is intended 
as a support document for training 
on water management in rice 
production. It combines scientific 
background information—including 

Source: Gourmet Traveller, modified by Melissa 
Fitzgerald, head of IRRI’s Grain Quality, 
Nutrition, and Postharvest Center.

Makes about 20 dumplings

Ingredients
250 g white glutinous rice, soaked in cold 
water for 4 hours
300 g medium green prawns, peeled and 
cleaned 
200 g pork mince 
220 g can water chestnuts, drained 
3 cm piece ginger, peeled and chopped 
½ cup coriander (cilantro) leaves 
4 spring onions, chopped 
2 teaspoons kecap manis (a sweetened 
Indonesian soy sauce)
1 pinch each of ground cloves and 
cinnamon 
1 tablespoon rice flour combined with 1½ 
tablespoons water 
1 small egg, lightly beaten 
Sweet chili sauce or plum sauce to serve 

Preparation
Drain rice, spread out on absorbent paper, 
and let stand for 1 hour or until dry. 
Meanwhile, coarsely chop prawns with a 
knife or in a food processor, then transfer 
them to a large bowl, add pork, and combine 
well. Using a mortar and pestle or food 
processor, make a coarse paste from the 
water chestnuts, ginger, coriander, and 
green onions. Transfer this paste to the 
prawn and pork mixture, add chilies, kecap 
manis, spices, and 1 teaspoon salt, and 
stir until well combined. Next, add rice 
flour mixture and egg to bind. Cover and 
refrigerate for 1 hour. 

After refrigeration, use damp hands to 
roll prawn and pork mixture into 20 balls of 2 
cm diameter, then roll each ball in glutinous 
rice to coat. Transfer dumplings to large 
baking paper-lined bamboo steamers and 
steam over boiling water for 15 minutes or 
until rice is tender, then serve immediately 
with sweet chili sauce.

R E C I P E
Sticky rice, prawn, and water chestnut dumplings

many literature references for 
further reading—with practical 
suggestions for implementation. 

Introductory chapters analyze 
the water use and water balance of 
rice fields, and water movement in 
the plant-soil system, and discuss 
the concepts of water scarcity and 
water savings. Consequences of 
water scarcity for sustainability, 
environmental impacts, and 
ecosystem services of irrigated rice 
fields are discussed later. An appendix 
introduces two simple instruments 
to characterize the water status of 
rice fields that can help farmers in 
applying water-saving technologies. 

The target audience includes 
people involved in agricultural 
extension or training who have an 
advanced education in agriculture 
or water management, and who 
wish to introduce sound water 
management practices to rice 
farmers. For example, the book 
offers useful information to 
staff of agricultural colleges and 
universities, scientists, irrigation 
operators, and extension officers.

by Mahabub Hossain
Executive director, Bangladesh 
Rural Advancement Committee

Where now for the global rice market?

What do the coming years hold for 

the world’s most important grain?

Several factors are combining 
to slow the growth in demand 
for rice. Rapid urbanization 

and increases in per capita income, 
particularly in the middle- and 
high-income countries of Asia 
and Latin America, are prompting 
people to diversify their diets, 
and successful population control 
has reduced population growth 
rates in countries such as China, 
Thailand, and Malaysia.

Although growth in demand 
for rice is likely to continue to 
decline, it may be offset by increased 
rice consumption due to poverty 
reduction among low-income 
households. Growth in production 
may also slow because of the growing 
scarcity of land, labor, and water. 
Assuming annual population growth 
of 1–1.5% per year, demand for rice in 
Asia may increase a total 10–15% over 
the next decade. In addition, demand 
for rice could increase at 3–4% 
per year in regions outside Asia. 

An important implication of 
growing urbanization is that some 
fertile rice lands must be diverted 
to meet the demand for housing, 
factories, and roads. Also, as 
food habits change, markets for 
vegetables, fruits, and livestock 
products will grow stronger. 
Thus, there will be economic 
pressure to reduce the area under 
rice cultivation to accommodate 
agricultural diversification in favor 
of higher-value crops. Further, Asia’s 
expansion of the nonfarm sector and 
subsequent increased rural-urban 
migration are leading to rural labor 
shortages and higher rural labor 
wage rates, further discouraging 
labor-intensive rice farming.

The major increase in demand 
for rice will come from countries in 
West Asia, sub-Saharan Africa, and 
South America. In many countries in 
these regions, per capita consumption 
has been increasing rapidly with 
rural-urban migration that leads to a 
change in food habit from diets based 
on maize or root crops to rice-based 
diets. Also, the population continues 
to grow quickly, particularly in Africa. 

The international trade in rice 
has remained limited. About 7% 
of the world’s rice production is 
traded internationally, in contrast 
to nearly 18% for wheat and 12% 
for coarse grains. The global rice 
market has expanded rapidly, 
however, over the past three 
decades. Average yearly imports 
of rice increased from 8.0 million 
tons (4.0% of production) in 1968-
70 to 27 million tons in 2004-06. 

After adjusting for inflation, the 
real price of rice in the world market 
in 2006 was about 25% lower than 
in 1985 (see figure). The long-term 
decline in the real price of rice has 
contributed to the achievement of 
food security, particularly in low-
income, food-deficit countries in 
South and Southeast Asia, where 
many households spend over half 
their income on rice. The continuous 
decline in the real price of rice has 

thus helped to reduce poverty in Asia. 
Two contrasting developments 

may substantially affect the rice 
economy in the future. First, 
as prosperous rice-growing 
countries move toward free trade 
in agricultural production, they 
may increasingly find it difficult 
to sustain producers’ interest in 
rice farming. Economic pressure is 
likely to move land, water, and labor 
away from rice to other activities. 
Second, the potential for increased 
productivity for the irrigated 
ecosystem, created by the dramatic 
genetic enhancement of seeds in the 
1960s, has almost been exploited. 

The rainfed ecosystem, which 
accounts for about 45% of global 
rice area, will have to bear the 
major burden of a future increase 
in rice production. The potential 
for increasing yield in the rainfed 
ecosystem is vast, as yield is now 
only 1.5–2.5 tons per hectare. 

Adequate investment for 
development, validation, and 
dissemination of appropriate 
technologies, particularly for 
rainfed ecosystems, will be needed 
to support farmers’ efforts to 
increase rice supplies to match the 
growing demand emanating mostly 
from the increase in population 
in low-income countries.
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Trend in nominal and real prices (adjusted for inflation) of rice in the world market, 1976-2007. Source: www.WorldBank.org.
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