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Foreword
Sustainable management and utilization of natural resources is part of the Global Goals of
FAO Member Countries and essential to the mandate of FAO.
The latest FAO assessment of the state of the world’s land and water resources clearly
indicated that these resources, already scarce today, will be increasingly scarce as we move
into the future, threatening food security. In fact, the outstanding food demand projected
for the next decades, due to the world population growth and to the anticipated shift in
consumption patterns, will face very limited opportunities for further land expansion and the
finite availability of fresh water resources. Such a food demand may be satisfied only if we
are able to act effectively and sustainably on both sides of the food equation, i.e., production
and consumption, and on the inter-linkages between these two variables, including trade,
distribution and access.
Efforts are being made by FAO to address major issues on the production side, on the fairness
of trade, on the consumption side (reduction of post-harvest losses and food waste; promoting
nutritious and healthy diets) and other emerging challenges. Among these emerging challenges
are: food price volatility, revealing the vulnerability of some countries in their dependency
on imports, leading to increase production inside their national boundaries; climate change,
causing greater uncertainties on rainfall patterns, thus requiring higher levels of adaptation
and increased resilience of the local production systems; transboundary rivers and competing
demands for land and water resources by other sectors of society and by ecosystems.
Under such circumstances, and looking into the future food demand, it is imperative that
agriculture improve the efficiencies of use of the limited resources and ensure substantial
productivity gains. In the case of water, scarcity is a major threat to the sustainability of food
production in many areas of the world. The effective management of water in rainfed and
irrigated agriculture is thus a major knowledge-based pathway to increase productivity and
farmers’ income. To combine increased productivity with sustainable management of natural
resources, without repeating the mistakes made in the past, will be a challenge.
With the contribution of numerous experts, professionals and scientific institutions around
the world, including a few Institutes of the Consultative Group on International Agricultural
Research (CGIAR), “Crop yield response to water” is published at a time of high demand for
assistance by member countries in order to implement effective water management strategies
and practices that are environmentally safe and climate-resilient, and enhance sustainable
water productivity and yield of their farming systems, therefore alleviating the risks of food
insecurity.

José Graziano da Silva
Director-General
Food and Agriculture Organization
of the United Nations
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Preface
The FAO Land and Water Division is engaged extensively in the enhancement of global
agricultural performance. A part of this effort is the production of landmark publications and
guidelines that address food production and water use problems using analytical methods
that often serve as standards worldwide.
In the face of growing water scarcity, declining water quality, and the uncertainties of climate
change, improving the efficiency and productivity of crop water use, while simultaneously
reducing negative environmental impact, is of utmost importance in responding to the
increasing food demand of the growing world population. To this end, irrigated and rainfed
agriculture must adopt more knowledge-intensive management solutions.
Moreover, competing demands for water from other economic sectors and for ecosystem
services will continue to grow. As agriculture is by far the largest consumer of water, efficiency
and productivity gains in this sector would free significant amounts of water for other uses.
Abstracting from the scientific understanding and technological advances achieved over
the last few decades, and relying on a network of several scientific institutions, FAO has
packaged a set of tools in this Irrigation and Drainage Paper to better assess and enhance
crop yield response to water. These tools provide the means to sharpen assessment and
management capacities required to: sustainably intensify crop production; close the yieldgap in many regions of the world; quantify the impact of climate variability and change on
cropping systems; more efficiently use natural resources; and minimize the negative impact
on the environment caused by agriculture. These tools are invaluable to various agricultural
practitioners including, but not limited to: water managers and planners; extension services;
consulting engineers; governmental agencies; non-governmental organizations and farmers'
associations; agricultural economists and research scientists.
Representing FAO’s state-of-the-art work in water and crop productivity, it is our hope that this
publication provides easy access to, and better understanding of, the complex relationships
between water and food production and, in this way, help improve the management of our
precious water resources.

Alexander Müller
Assistant Director-General
Natural Resources and Environment
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Parviz Koohafkan
Director
Land and Water Division
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