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water scarcity, drought, flooding and salinity increasingly threaten the ' - ' .
productivity of nce-based systems (see Fig. 1).

How to meet this challenge? Some solutions exist; others require
more investment in research. No single solution will fit all situations.
They need to be evaluated based on impacts on the poor, on the
environment and on the often unrecognized ecosyslem services
rice landscapes provide (see Box 2).

Rice systems are also social systems—in many cases, based on
hundreds, even thousands of years of tradition. Unless solutions
are designed and implemented with the active participation and
support of communities, they will not be successful.

Box 1: Key findings

Keeping rice pricas low, while reducing production costs, is crucial for
poverty reduction in rice growing and consuming argas.

Rice systems not only provide food, but also ecosystem services—such as flood
mitigation; groundwater recharge; erosion control; and habitats for birds, fish,
and other animals—which need to be recognized and profected.

Tao keep up with the food neeads of the world's increasing population, rica
cultivation will have to adapt to water scarcity, drought, flooding, salinity, and
climate change. Greater investmant in research and extension is needed 1o meet
these challenges.

Solutions need to be taiored to the specific physical and socio-economic context and
evaluated in terms of impacts an the environment and on the health, income, and food security of poor rice
grawers—both men and women.

Becauss of the hydrological connecledness of rice fields and because of the unique rele rice cultivation plays in
many cultures, solutions need to be developed with communities.



Fig. 1. Major rice-growing areas in Asia and
some water-related threats
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@@ Keeping up with demand

Rice is currently the staple food of some 3 billion people, and
demand is expected to continue to grow as population
increases=—by 1% annually until 2025 in Asia and by 0.6 1o
0.9 % worldwide until 2050. While the bulk of the world's rice
is grown and consumed in Asia, changing dietary prefar-
ences are also impacting rice consumption in other parts of
the world. Rice demand is increasing the most rapidly in
West and Central Africa—by 6% each year.

So where will the rice come from to feed these additional rice
consumers? To avoid destruction of natural ecosystems,
increasing yields on existing croplands is the best option,
This includes both irrigated and rainfed land, although most
of the additional production will come from irrigated
lowlands, which already supply 75% of the world's rice.

In sams majar rice-producing countries, such as Bangla-
desh, the Philippines and Thailand, there iz still a large gap
between actual and patential yields, In these countries,
water and crop management technologies hold the maost
immediate promise. In other countries—namely China,
Japan, and Republic of Korea—the yield gap is already
closing, and further yield increases can only come fram
genetic improvement. This means more research and
investment in breeding programs. In irrigated lowlands with
ample water supply, the development of hybnd rice has the
potential to increase yields by 5% to 15%.

@@ Rice as a crucial factor in
reducing poverty

Many poor people spend 20% — 40% of their income on nee
alone. The reduction in the price of rce—from $1,000 per metric
ton n 1860 to an average of arcund $250 over the past 5
years—may have done more to benefit Asia's poor than any other
single factor. Keeping rice prices low remains in the best interests
of poverty reduction m areas where rice is the staple food.

water for food, water for life

On the other hand, low prices can hur poor rice growers. Most of
the world's rice farming takes place on small, family-owned
farms—with averaga farm sizes varying by country from 0.5 ha to
4 ha. And in many areas rice farming is the main source of
amployment. Here increasing yields and reducing preduction
costs is the first step for many families to escape poverty
Rice-related policies, breeding programs, and water and land
management technologies and practices, need to take into
account possible impacts—positive and negative—on the poor
who depend on rice as a source of food and income.

Interventions impact men and women differently—as the division
of labor in rice cultivation is, in most countries, along gender
lines. This means, for example, that in areas where women do
maost of the transplanting, changing to direct seeding, can mean
either an additicnal burden or source of employment for
women—depending on whethear they are unpaid or paid labor
FPurely technical solutions will not work—they need to take into
account that in many communities, rice cultivation is at the heart
af social and religious life.

Box 2: Ecosystem services provided by

rice landscapes

Rice fields provide unique, but ofien unrecognized,

mmnmvim Depending on the method of
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landscape, these can includs:

™ pravldi'lu llhi_tﬂtn‘tfbrhﬂfds fish and other animals
(thus conserving biodiversity and supplying additional

« recharging groundwater

» mitigating floods

» controlling erosion

* flushing saits from the soll

« providing water filtration

B&nmmﬁﬂmmnmm“mﬂwmmmum
emkonmmﬁ—pmluﬂﬁg groundwater and surface water
with agro-chemicals, raising water tables in areas with
mlhm:smmmnmm groundwater. and releasing
umﬂmgm[mymmm into the
almosphere. Dachhmatmﬂlntgmrﬁun:tufm
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weigh both ecosystem services and negative environmen-
tal impacts.
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For 2,000 wears the fice iraces of the Philppine Cordilleras have provided
communities with food and cullural and ecosystem services, but now they
are under threal In 2001 they were added to the UNESCO's list of Werd

Hesilage sites in danger.

@& Adapting to threats to rice
productivity

Water scarcity and competition for water with cities and
industries: In the next 25 yvears, 15-20 million ha of imgated nce
are projected to suffer some degree of water scarcity—particulary
wet-season imigatad rice in parts of China, India and Pakistan.
Even in water abundant arsas, “hot spots” of water scarcity exist.
Economic water scarcity—where lack of financing pravents
harnessing water resources for productive use—limits cultivation
of the 22 million ha of dry-season imgated rice in South and
Southeast Asia.

Betweean a guaner and a third of the world's tapped freshwater
resocurces are already used to imigate rice. Pressure to
reallocate water from irmigated agneulture to cities and
indusiries is already impacting rice cultivation in many paris of
the world. This type of transfer can be accomplished without a
drop in rice productivity (see Fig. 2), but it requires a combina-
tion of supportive policies and the infroduction of improved
practices and technologies.

Increasing water scarcity may alzo force a shift in rice produc-
tion to more water-abundant delta areas. And in water short
areas, aerobic rice production—that is growing rice without a
standing water layer—and altemate wet and dry regimes may
come to predominate alongside a shift to non-rice dryland
crops such as maize.

Fig. 2. Decreasing irrigation water supplied

while increasing production in Zanghe
Irrigation System (Z15), China
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Droughts, flooding and salinity: These are all current threats
to productivity, particularly in rainfed areas, and may increase
in severity under climate change,

Frequent droughts afflict approximately 25 million ha of rainfed
rice—primanly in eastern india, notheastam Thailand, Lao
PDR and Central and West Africa,

Salinity affects another 8-12 million ha=—maostly in India, but
alzo Bangladesh, Thailand, Vietnam, Indonesia and Myanmar.
Salinity is a threat in deftas where sea water intfrudes inland
and in some island rice production systems.

Some 11 million ha of both irmigated and rainfed rice are prone
to flending. Even thaugh nice is adapted to water-logging, most
varieties can survive complete submergence only 3 to 4 days.

In areas prane fo drought, salinity and flocds the combination of
improved varietias and specific managament packages has the
potential to increase on-famm yields by 50 = 100% in the coming
10 years—provided that investment in research and extension
is intensified.

Groundwater mining: Groundwater development—maost of it
private and largely unregulated—has enabled small rice
growers in many areas to prosper, but unsustainable pumping
threatens the viability of these production systems. For
example, in the Morth China Plain water tables ara dropping by
1 to 3 meters per year and in the northwest Indo-Gangetic Plain
they are dropping by 0.5 to 0.7 meters per year

Declining water tables due to over pumping threaten not anly
agricultural productivity, but alse human health, since many
communities are dependant on groundwater for their drinking
water supply. In Bangladesh and parts of India, falling water
tables have been linked to contamination of groundwater with
naturally occurring ar=enic and flucride.

Climate change: Climate change may impact nce productivity
in several ways. It iz expected to increase the frequency of
droughts and flooding and to increase temperatures, which will
have a negative impact on yields. Simulations find that for
every 1°C rise in mean temperature, there is a corresponding
7% dechne in rice yield. Developing rice varieties that are less
sensitive 1o higher temperatures is the only way to cope with
thiz eventuality.

Box 3: How much water does rice really use?
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Of the potential threats explored in this brief, water scarcity and
increasing competition for water in irrigated rice systems are
perhaps the most pressing—in terms of potential impact an
overall production levels. There are vanous responss options for
reducing the amount of water needed to grow nce, but all of
the=ze options have different impacts in terms of environmental
sustainability and ecosystem services (see Table 1)

Growing more rice with less water

Table 1; Example of tradeoffs associated with
one response option to water scarcity

Option:

Modarata allemate wetting & drying regimes

Benefits:

Reducad fietd waber apphcation [y 15 - 20% wilhout sMacting yieid)
Reduction n dsassa causing vectars

Less ammaonia walstiization & mathans amessions

Drawbacks:

Fawar oplions for imormal reuss downsiream

More weed growih 8 pasls (need far mare herbicidas and nsectoidaes Skar labar)
Reduction in soi feriity over time (greater noed for fertilizery

Highaer nierous oxikde emissons & nirale kaching

Lo=a af habilsts Tor some spacies

Ereeding to improve water productivity: The overall scope to
increase the transpiration efficiency of nce is small compared
with scope to increase water productivity by lessening neces-
sary total water inputs per unit of production—especially by
reducing seepage and percolation losses. Currently most
breeding programs focus on rce breading under ponded water
conditions, but to address water scarcity and increasing
competition for water, breeders need to start locking &t high-
yiglding varieties under agrobic growing conditions and alternate
wetting and drying regimes.

Water saving technologies and managemant practices: Tha
bigoest water savings at the fisld level comes from reducing
seepage, percolation, and surface drainage flows, but these may
not result in savings at imigation system or basin-scale. Water-
saving measures at fisld-level incluede land-leveling, farm channels,
and good puddling and bund maintenance, Minimizing tumarownd
time between wet land preparation and transplanting can also save
water by reducing the time when no crop is present and ouffiows of
water from field don't contribute to praduction
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Water management techniques such as moderate alternate
wetting and drying regimes (without subjecting crops to water
stress), can also reduce field water application 15 — 20%
without affecting yield. But this may reduce options for
informal reuse downstream. In irrigated systems, integrated
approaches that take infe account the options for reuse of
water and for conjunctive use of surface water and ground-
water offer the best way forward to improve total water use
efficiency at the system scale

:
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Wearawia Rice Field, South Sri Lanka. Flooded rice fields senve as a habital
for many specles. The Ramsar Canvention on Wellands recognizes fiooded
rice fizlds as human-made wetlands. if such fields are converted to dryland
crops of aerobes rice cultivation due (o waber scarcity, the impact be on
wetland blodiversity needs 1o be conadered

filling various knowledge gaps:
& The ecosystemn and cultural mmm by rice.
systems and how to value them.
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@ Technologies for increasing rice nmmwm rainfed.
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For more information. Email: comp.assessment@cgiar.org Visit: www.iwmi.cgiar.org/assessment

The Comprehensive Assessment of Water Management in Agnculiure (CA) is a frve-year initiative to analyze the benefits, costs, and impacte of the past 50 years
of water developrnent and managemant in agricultere, o identify present and fulure chalenges, and fo evaluate pogsible solulicns. The main Asseasment report
Water for Food, Water for Life. A Comprehensive Assessment of Wates Management In Agriculiure is published by Eanhscan {fodhcoming). Mone on the CA
donors, co-sponsors (CBD, CGIAR | FAD, Ramsar), process and publications can be found at: hbipofwww. iwmé.cgiar.org/assessment.

The International Rece Research Instilule (IRRD) is the world's leading rice reseanch and Iraimng centér, Based in the Philippings, i1 15 an aulonomous, Ml'lpfﬂﬂl
institution and is one of 15 centers funded throwgh the Consultative Group on International Agricultural Research ({CGIAR).

The Challesge Program an Water and Food (CPWF) is an inlemabanal research and eapacily-building inftiative of the CGLAR o find ways of growing mone Tood
with less water—while improving rural livelihoods and protecting the emironment. The CPWF supports IRRI research and CA work.

Thes Brief is based on the book Water for Food. Water for Life- A Comprahensive Assessment of Water Management i Agrculiure, 2007
Chapter 15 'Rice: Feeding the Billions' by B.A. M, Bouman, R, Barker, E. Humphreys, T. P Tuong and others

Wiriter: Sarah Carriger, Editor: Domilille Vallde, Cover photo! B CabreralIRRL Design concepl men creative associates,



