
SHARING STRICTLY PROHIBITED - For personal use of the licensed account only - See MixCache.com Terms of Use.

SA
MPL

E 
CO

PY

From the MixCache.com library

Sample from MixCache.com - The Online eBook Marketplace



SHARING STRICTLY PROHIBITED - For personal use of the licensed account only - See MixCache.com Terms of Use.

SA
MPL

E 
CO

PY

Water-Smart Rice: Sustainable Paddy
Management for Yield, Emissions
Reduction, and Profit
MixCache.com

Sample from MixCache.com - The Online eBook Marketplace



SHARING STRICTLY PROHIBITED - For personal use of the licensed account only - See MixCache.com Terms of Use.

SA
MPL

E 
CO

PY

Table of Contents
Introduction
Chapter 1 The Case for Water‑Smart Rice
Chapter 2 The Paddy Water–Carbon Nexus: How Fields Use Water and Emit
Methane
Chapter 3 Establishing Baselines: Measuring Water Use, Yield, and Emissions
Chapter 4 Alternate Wetting and Drying: Principles and Step‑by‑Step Practice
Chapter 5 Field Layout for AWD: Leveling, Bunding, Drainage, and Monitoring
Tubes
Chapter 6 Irrigation Infrastructure and Scheduling Strategies
Chapter 7 Sensors, Remote Sensing, and Decision Support for Water
Management
Chapter 8 Precision Land Preparation: Laser Leveling and Bed/Furrow Options
Chapter 9 Mechanized Transplanting: From Nursery Design to In‑Field
Operations
Chapter 10 Direct‑Seeded Rice as a Water‑Saving Establishment Method
Chapter 11 Improved Cultivars for Water Efficiency, Stress Tolerance, and
Quality
Chapter 12 Seed Quality, Nurseries, and Plant Establishment for Robust
Stands
Chapter 13 Nutrient Management for High Yield with Lower Emissions
Chapter 14 Soil Health, Organic Matter, and Residue Management
Chapter 15 Weed, Pest, and Disease Control under Intermittent Irrigation
Chapter 16 Harvest Timing, Postharvest Handling, and Grain Quality in
Water‑Smart Systems
Chapter 17 Farm Economics: Enterprise Budgets, Labor, and Profitability
Chapter 18 Managing Risk: Weather, Pests, Insurance, and Credit
Chapter 19 Carbon Accounting and MRV: Pathways to Incentives and Markets
Chapter 20 Environmental Co‑Benefits: Water Quality, Biodiversity, and Air
Chapter 21 Social Inclusion: Gender, Youth, and Service Provision Models
Chapter 22 Extension, Training, and Behavior Change for Adoption
Chapter 23 Scaling Pathways: Policies, Institutions, and Public–Private
Partnerships
Chapter 24 Region‑Specific Recommendations and Pilot Case Studies: South
& Southeast Asia
Chapter 25 Region‑Specific Recommendations and Pilot Case Studies: East
Asia, Africa & Latin America

Sample from MixCache.com - The Online eBook Marketplace



SHARING STRICTLY PROHIBITED - For personal use of the licensed account only - See MixCache.com Terms of Use.

SA
MPL

E 
CO

PY

Introduction
Rice nourishes more people than any other crop, yet it is cultivated in landscapes
where water is both a critical asset and an increasingly scarce and contested resource.
Conventional continuously flooded paddy systems demand large volumes of irrigation
while creating anaerobic conditions that generate methane, a potent greenhouse gas.
At the same time, farmers face volatile input costs, labor constraints, and pressure to
maintain or raise yields on finite land. Water-Smart Rice: Sustainable Paddy
Management for Yield, Emissions Reduction, and Profit responds to this moment with a
practical, evidence‑based roadmap for growing rice that uses less water, emits less
methane, and improves farm incomes.

By “water‑smart,” we mean a systems approach rather than a single technique. The
centerpiece is alternate wetting and drying (AWD), a proven method for keeping fields
saturated but not continuously flooded through deliberate irrigation intervals. Around
this core, the book integrates improved cultivars, site‑specific nutrient management,
mechanized transplanting, precision land preparation, and, where appropriate, direct
seeding. Together these practices rebalance oxygen and moisture in the root zone,
curb methane formation, and align plant physiology with resource availability. The aim
is not austerity farming but better timing, targeting, and technology—doing more with
the same or fewer inputs.

Readers will find region‑specific recommendations informed by pilot case studies,
recognizing that soils, climates, water delivery infrastructure, and labor markets differ
widely across rice‑growing regions. We translate research into field‑ready guidance:
how to place and read AWD tubes; how to calibrate irrigation turns within scheme
constraints; how to pair nutrient timing with water cycles to minimize losses and
maximize uptake; and how to adopt mechanized transplanting to improve stand
uniformity and reduce labor. Alongside agronomy, we devote attention to
measurement—of water, yield, and emissions—so that changes in practice can be
verified and rewarded.

Profitability is treated as a central outcome, not an afterthought. The book walks
through enterprise budgets, comparing establishment methods, labor profiles, and
machinery options; it highlights cost‑saving opportunities such as precision land
leveling and sensor‑guided irrigation. We explore emerging incentive
pathways—results‑based finance, sustainability premiums, and carbon
programs—while explaining the basics of measurement, reporting, and verification
(MRV) so farmers, service providers, and buyers can participate with confidence. Case
studies demonstrate how value can be shared fairly along supply chains.

Sample from MixCache.com - The Online eBook Marketplace



SHARING STRICTLY PROHIBITED - For personal use of the licensed account only - See MixCache.com Terms of Use.

SA
MPL

E 
CO

PY

Adoption succeeds when systems fit people. We therefore engage social dimensions:
the roles of women and youth in nursery management and service provision; the
organization of water user groups; and models for hiring, financing, and maintaining
equipment. Extension and training approaches are tailored to local institutions, from
smallholder canal commands to pump‑fed schemes and rain‑supplemented areas.
Throughout, we emphasize practical troubleshooting—what to do when rainfall
disrupts schedules, when weeds surge under intermittent irrigation, or when salinity
and iron toxicity complicate water choices.

Finally, this book looks beyond individual fields to the enabling environment for scale.
Policies that price and allocate water, energy, and machinery services shape what is
feasible on farms. We discuss how irrigation agencies can schedule deliveries to
accommodate AWD; how millers and buyers can signal demand for low‑emission rice;
and how public–private partnerships can de‑risk investment in equipment, training,
and digital advisory tools. Scaling is not a straight line; it is a set of adaptive pathways
grounded in local realities and informed by credible data.

You can read Water‑Smart Rice cover to cover or dip into specific chapters as needs
arise. Whether you manage a small plot, a large scheme, a service enterprise, or a
sustainability program, the goal is the same: align agronomy, economics, and the
environment so rice can thrive in a hotter, drier, and more resource‑constrained world.
The chapters that follow offer concrete steps to build resilient, profitable, and
climate‑smart rice systems—one field, one season, and one irrigation turn at a time.
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Chapter One: The Case for Water-Smart Rice
Rice, that humble grain, holds a rather extraordinary position in the human story. For
billions, it's not just food; it's culture, sustenance, and the very fabric of daily life. More
than half the world's population relies on rice as a primary dietary staple, making its
continued abundance a matter of global food security. Yet, the way we've traditionally
grown this essential crop is facing unprecedented challenges, compelling us to rethink
established practices. The era of "water-smart" rice isn't just an agricultural tweak; it's
a necessary evolution, driven by converging pressures on our planet and our
pocketbooks.

Let's start with the obvious: water. Rice is notoriously thirsty. Conventional paddy
cultivation, with its continuously flooded fields, can consume a staggering amount of
water—up to 2,500 liters for a single kilogram of rice. In many of the world's major rice-
growing regions, fresh water is no longer an infinite resource. Rapid population
growth, industrialization, and changing climate patterns are intensifying competition
for water, making it a precious commodity. Aquifers are being depleted at alarming
rates, rivers are running dry, and farmers are increasingly feeling the squeeze. The
simple truth is, we cannot continue to grow rice in the same water-intensive way when
the wells are running low and the reservoirs are shrinking.

The image of a flooded paddy field might be picturesque, but beneath the surface, a
different story unfolds—a story of greenhouse gas emissions. When rice paddies are
continuously submerged, the soil becomes anaerobic, meaning it lacks oxygen. This
creates an ideal breeding ground for specific microbes that, in their metabolic
processes, release methane (CH4) into the atmosphere. Methane is a potent
greenhouse gas, far more effective at trapping heat than carbon dioxide over a shorter
timescale. With rice cultivation contributing a significant portion of agricultural
methane emissions, addressing this issue is crucial for mitigating climate change. The
global community is increasingly demanding action on emissions, and agriculture,
including rice, is squarely in the spotlight.

Beyond the environmental imperative, there's a compelling economic case for water-
smart rice, one that directly impacts the livelihoods of millions of smallholder farmers.
Conventional rice farming often entails significant input costs. Water, whether from
irrigation schemes or pumped from groundwater, isn't free. There are costs associated
with energy for pumping, maintenance of irrigation infrastructure, and the labor
involved in water management. Furthermore, the traditional cycle of flooding and
draining can impact soil health over time, potentially leading to increased reliance on
synthetic fertilizers to maintain yields.
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Consider the labor involved in traditional rice cultivation. From transplanting seedlings
to managing irrigation, conventional methods can be incredibly labor-intensive. In
many rural areas, there's a growing demographic shift as younger generations seek
opportunities in urban centers, leading to a shortage of agricultural labor. This labor
scarcity drives up wages and makes farming less attractive, especially for arduous
tasks. Water-smart techniques, particularly those incorporating mechanization, offer a
pathway to reduce labor demands and make rice farming a more viable and attractive
profession for the future.

The yield itself is another critical factor. While water-smart methods prioritize
efficiency and sustainability, they are not about sacrificing productivity. Quite the
opposite. By optimizing water and nutrient delivery, and by creating healthier soil
environments, water-smart approaches can often lead to stable or even increased
yields. The goal is to maximize output per unit of input, ensuring that every drop of
water and every gram of fertilizer contributes effectively to grain production. This is
particularly important as global food demand continues to rise, requiring us to produce
more food on finite land and with limited resources.

Then there's the resilience factor. Climate change isn't just about rising temperatures;
it's also about increased weather variability. More frequent and intense droughts,
unpredictable rainfall patterns, and even floods are becoming the new normal in many
rice-growing regions. Continuously flooded systems are particularly vulnerable to
these disruptions. A prolonged drought can devastate a crop, while an unexpected
heavy rainfall can wash away young seedlings. Water-smart techniques, by their very
nature, build greater resilience into the farming system, allowing crops to better
withstand periods of water stress and adapt to erratic weather.

The quality of the rice itself can also be influenced by cultivation practices. While often
overlooked in discussions of sustainability, grain quality is paramount for marketability
and consumer acceptance. Practices that promote healthier plants and more
consistent growing conditions can contribute to better milling recovery, fewer broken
grains, and improved overall grain appearance. This translates into higher market
prices for farmers and greater satisfaction for consumers, creating a virtuous cycle of
sustainable production and consumption.

The "why now?" of water-smart rice is multifaceted. It's a response to environmental
urgency, an economic necessity, and a social imperative. It’s about securing food for a
growing global population while safeguarding the planet's precious resources. It's
about empowering farmers with tools and techniques that make their livelihoods more
stable, profitable, and resilient. It's about shifting from a resource-extractive model to
one that is resource-efficient and regenerative.

The good news is that the solutions are within reach. We are not starting from scratch.
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Decades of research and field trials have demonstrated the efficacy of various water-
smart techniques. Alternate wetting and drying (AWD), for instance, is not a
theoretical concept but a proven methodology with quantifiable benefits in water
savings and methane reduction. Similarly, improved rice cultivars are continuously
being developed, offering higher yields, greater stress tolerance, and enhanced
nutrient use efficiency. The challenge now lies in the widespread adoption and scaling
of these practices, tailoring them to diverse local contexts and ensuring that farmers
have the knowledge, tools, and incentives to make the transition.

The journey toward water-smart rice is not a solitary one for any farmer. It requires
collaboration across the agricultural ecosystem: researchers developing new
technologies, extension agents disseminating knowledge, policymakers creating
supportive frameworks, and consumers making informed choices. It's a collective
endeavor, acknowledging that the future of rice, and indeed the future of global food
security, depends on our ability to innovate and adapt. The subsequent chapters of
this book will delve into the practicalities of this transition, offering a comprehensive
guide to implementing water-smart strategies in your own fields and communities. The
case for water-smart rice is compelling, and the time for action is now.
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