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World Bank Technical Paper No. 140. Also available: Volume 1 (ISBN 0-8213-1843-8) Stock No. 11843; Volume 3 (ISBN
0-8213-1845-4) Stock No. 11845. Provides state-of-the-art guidance and information on the procedural requirements and
practical aspects of environmental assessment in various sector- and location-specific contexts. Three volumes also
available in Arabic: Volume 1 (ISBN 0-8213-3523-5) Stock No. 13523; Volume 2 (ISBN 0-8213-3617-7) Stock No. 13617;
Volume 3 (ISBN 0-8213-3618-5) Stock No. 13618.
Detailing interrelated topics, this work addresses issues and concerns related to plant and crop stress. This edition
includes information on pH stress, temperature stress, water-deficit conditions, carotenoids and stress, light stress,
pollution stress, agrichemical stress, oxidative damage to proteins, UV-B induced stress and abiotic stress tolerance.
Microirrigation has become the fastest growing segment of the irrigation industry worldwide and has the potential to
increase the quality of food supply through improved water fertilizer efficiency. This book is meant to update the text
"Trickle Irrigation, Design, Operation and Management". This text offers the most current understanding of the
management criteria needed to obtain maximum water and fertilization efficiency. * Presents a detailed explanation of
system design, operation, and management specific to various types of MI systems * Analyzes proper use of irrigation
technology and its effect to increase efficiency * Provides an understanding to the basic science needed to comprehend
operation and management * Over 150 figures of designs and charts of systems including, surface drip, subsurface drip,
spray/microsprinkler, and more
This book, first published in 1990 and reprinted here, is a comprehensive, state-of-the art reference on the design
principles and management techniques of two primary agricultural irrigation methods. The book presents a systematic
approach to the optimal design, management and operation of these two systems. Focusing on the synthesis of the
entire design process, the authors present the chapters in the sequence used to design systems with the analytical
material presented and demonstrated in a concise manner. For the first time in any book, Sprinkle and Trickle Irrigation
offers complete design strategies and presentations for all of the major types of sprinkle and trickle systems: - Periodicmove - Center-pivot - Traveling sprinkler - Linear-moving - Set sprinkler - Drip, spray and line-source Sequential sample
calculations that involve the steps in the design of typical irrigation systems are used extensively. As the book
progresses, these calculations become more comprehensive and are linked together to form complete design packages
for the various types of pressurized systems. The book also presents a section on selecting pressurized irrigation
systems, a review of soil-plant-water relationships, unique insight into pipeline hydraulics and economics, design
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specifications for fertilization and frost control, a glossary and an annotated bibliography of ASAE Standards for
Pressurized Irrigation Systems. Sprinkle and Trickle Irrigation is an important practical reference for agricultural
engineers, irrigation system designers and agricultural managers, as well as a vital text for professors and researchers in
agricultural engineering. "Sprinkle and Trickle Irrigation presents beginning-to-end coverage of the processes and
computations needed in the planning and design of sprinkle and trickle irrigation systems. The textbook is created for the
thinking person who desires more than cookie-cutter recipes or simple, routine "rule-of-thumb" designs. Rather, the
authors of Sprinkle and Trickle Irrigation present concise rationale and philosophy behind each computation formula,
figure and table. They decouple "recommended" design parameters into underlying components that can be recoupled at
the time of the design to apply to specific cases and situations. In the process, the reader gains visualization skills that
allow him/her to peer "inside" an irrigation system, both hydraulically, economically, and operationally. Sprinkle and
Trickle Irrigation is a classic design text and reference that should be on every practitioner's desk. The chapters on centerpivot, linear-move and travelling sprinklers go well beyond other current texts. Solid and encompassing economics are
infused into all design topics, including application, distribution, and pumping systems. I have lectured out of Sprinkle and
Trickle Irrigation for twelve years at the university-senior level. I am confident that all students who completed this design
course know not only how to design efficient and effective pressurized irrigation systems, but also know why they use the
procedures that they use." Dr. Richard G. Allen, Professor, University of Idaho
The salinity problem in irrigation:an introductory review; evaluation and classification of water quality for irrigation;effescts
of salinity and soil water regime on crop yelds; irrigation and soil salinity; fertilization and salinity;impact of irrigation on
the quality of groundwater and river flows; economic evaluation of irrigation with saline water withim the framework of
farm,Economic impacts of regional economic effects of changes in irrigation water salinity within a river basin framework;
the case of the colorado river.
Irrigation methods and components Drawing techniques and presentation Sprinkler and drip irrigation methods and
hardware Pipe characteristics and hydraulics Control systems CSI irrigation specifications
This new book, Sustainable Practices in Surface and Subsurface Micro Irrigation, offers a vast amount of knowledge and
techniques necessary to develop and manage a drip/trickle or micro irrigation system. The information covered has
worldwide applicability to irrigation management in agriculture. Focusing on both subsurface and surface micro irrigation,
chapters in the book cover a variety of new research and information on: • Irrigation water requirements for tanier,
vegetables, bananas, plantains, beans, and papaya • Irrigating different types of soils, including sandy soils, wet soils,
and mollisols • New applications for micro irrigation using existing technology, such as meteorological instruments and
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MicroCAD • Meteorological instruments for water management
International Transaction Journal of Engineering, Management, & Applied Sciences & Technologies publishes a wide
spectrum of research and technical articles as well as reviews, experiments, experiences, modelings, simulations,
designs, and innovations from engineering, sciences, life sciences, and related disciplines as well as
interdisciplinary/cross-disciplinary/multidisciplinary subjects. Original work is required. Article submitted must not be
under consideration of other publishers for publications.
Modern and Traditional Irrigation Technologies in the Eastern Mediterranean
Sprinkle and Trickle Irrigation
Horticultural Reviews presents state-of-the-art reviews on topics in horticultural science and technology covering both
basic and applied research. Topics covered include the horticulture of fruits, vegetables, nut crops, and ornamentals.
These review articles, written by world authorities, bridge the gap between the specialized researcher and the broader
community of horticultural scientists and teachers.
Agricultural Land Improvement: Amelioration and Reclamation theme is a component of Encyclopedia of Food and
Agricultural Sciences, Engineering and Technology Resources in the global Encyclopedia of Life Support Systems
(EOLSS), which is an integrated compendium of twenty one Encyclopedias. The theme on Agricultural Land
Improvement: Amelioration and Reclamation has two volumes with contributions from distinguished experts in the field,
discusses amelioration practices and measures for radical improvement of unfavorable hydrologic, soil, and agroclimatic
conditions, with a view to the most efficient use of land resources. The content of the theme is organized with state-of-theart presentations covering the following aspects of the subject: Necessity of Development of Land Reclamation; Irrigation;
Drainage of Farmlands; Chemical Amelioration of Soils; Biological and Agrotechnical Amelioration, which are then
expanded into multiple subtopics, each as a chapter. These volumes are aimed at the following five major target
audiences: University and College Students Educators, Professional Practitioners, Research Personnel and Policy
Analysts, Managers, and Decision Makers and NGOs
Historically, scientists and laymen have regarded salinity as a hazar dous, detrimental phenomenon. This negative view
was a principal reason for the lack of agricultural development of most arid and semi arid zones of the world where the
major sources of water for biological production are saline. The late Hugo Boyko was probably the first scientist in recent
times to challenge this commonly held, pessimistic view of salinity. His research in Israel indicated that many plants can
be irrigated with saline water, even at seawater strength, if they are in sandy soil - a technique that could open much
barren land to agriculture. This new, even radical, approach to salinity was clearly enunciated in the book he edited and
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most appropriately entitled 'Salinity and Aridity: New Approaches to Old Problems' (1966). A decade later, three
members of the United States National Science Foundation (NSF), Lewis Mayfield, James Aller and Oskar Zaborsky,
formulated the 'Biosaline Concept'; namely, that poor soils, high solar insolation and saline water, which prevail in arid
lands, should be viewed as useful resources rather than as disadvantages, and that these resources can be used for nontraditional production of food, fuels and chemicals. The First International Workshop on Biosaline Research was con
vened at Kiawah Island, South Carolina, in 1977 by A. San Pietro.
Food security emerged as an issue in the first decade of the 21st Century, questioning the sustainability of the human
race, which is inevitably related directly to the agricultural water management that has multifaceted dimensions and
requires interdisciplinary expertise in order to be dealt with. The purpose of this book is to bring together and integrate
the subject matter that deals with the equity, profitability and irrigation water pricing; modelling, monitoring and
assessment techniques; sustainable irrigation development and management, and strategies for irrigation water supply
and conservation in a single text. The book is divided into four sections and is intended to be a comprehensive reference
for students, professionals and researchers working on various aspects of agricultural water management. The book
seeks its impact from the diverse nature of content revealing situations from different continents (Australia, USA, Asia,
Europe and Africa). Various case studies have been discussed in the chapters to present a general scenario of the
problem, perspective and challenges of irrigation water use.
This report is a view of irrigation technologies for smallholders in the context of improving rural livelihoods, especially in
regard to the prospects for sub-Saharan Africa. The role of traditional technologies is evaluated and modern water
distribution technologies, such as sprinkler and trickle irrigation, are reviewed. A broad classification has been made
based on climate and the traditional agricultural background of the local people, which links technology options to specific
places--to agricultural regions and to countries.
Irrigation is becoming an activity of precision, where combining information collected from various sources is necessary to
optimally manage resources. New management strategies, such as big data techniques, sensors, artificial intelligence, unmanned
aerial vehicles (UAV), and new technologies in general, are becoming more relevant every day. As such, modeling techniques,
both at the water distribution network and the farm levels, will be essential to gather information from various sources and offer
useful recommendations for decision-making processes. In this book, 10 high quality papers were selected that cover a wide
range of issues that are relevant to the different aspects related to irrigation management: water source and distribution network,
plot irrigation systems, and crop water management.
This manual gives a practical, in-depth look at sprinkle irrigation in California as used on vegetable crops. This manual provides
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practical information on the design, management, and maintenance of the sprinkle irrigation methods commonly used in California
for irrigating field and row crops, with a focus on hand-move, wheel line, and portable solid-set systems. Other systems, not
commonly used in California are also discussed. Inside you'll find discussion of management considerations such as when to
irrigate, how much water to apply, and how to monitor soil moisture. You’ll also find an overview of uniformity and efficiency,
sprinkle lateral design considerations, calculating pressure losses along laterals, factors affecting uniformity, effect of pressure
spacing, and wind on catch can uniformity, as well as evaluating and improving sprinkle irrigation systems. A chapter on energy
considerations covers pump selection, factors that affect pumping plant performance, pump performance tests, variable speed
drives for pumping plants, and measures to consider to reduce energy use. Handy tables clearly illustrate key concepts to help you
with decision making and trouble-shooting. Contains 46 illustrations and 28 tables, as well as 8 appendices of selected cover-crop
coefficient relationships.
The book has been made/prepared to make a comprehensive feedback on `Irrigation Resource' on irrigation potential system. The
book is a compendium of the distinguished personalities researchers and academicians and so on. It focusses on the following
important aspects: Irrigation Development in IndiaIrrigation Methods used in IndiaIrrigation requirements common crops.Water
Management for Irrigation.Irrigation capacity in Agriculture.New irrigation potential to boost agriculture.Irrigation system in the
context of PIMPeoples participation in irrigation managementDrip irrigation and farm productivityDynamics of Lift IrrigationMicroirrigation for sustainable water management in AgricultureWasteland Development programmeDryland ConservationUnirrigated
agriculture: Problems and prospects.Drainage for sustainable agricultureInterlinking of Rivers in IndiaShrinking of Rivers and the
Global Water CrisisCrop Water requirement and irrigation.
In this report, the concept and procedures of hydronomic (hydro water + nomus management) zones are introduced. A set of six
hydronomic zones are developed and defined based on key differences between reaches or areas of river basins. These are the:
Water Source Zone, Natural Recapture Zone, Regulated Recapture Zone, Stagnation Zone, Final Use Zone, and Environmentally
Sensitive Zone. The zones are defined based on similar hydrological, geological and topographical conditions and the fate of water
outflow from the zone. In addition, two conditions are defined which influence how water is managed: whether or not there is
appreciable salinity or pollution loading; and whether or not groundwater that can be used for utilization or storage is present.
Generic strategies for irrigation for four water management areas, the Natural Recapture, Regulated Recapture, Final Use, and
Stagnation Zones, are presented. The Water Source Zone and Environmentally Sensitive Zone are discussed in terms of their
overall significance in basin water use and management.
PRINT/ONLINE PRICING OPTIONS AVAILABLE UPON REQUEST AT e-reference@taylorandfrancis.com
This open access book provides a panoramic view of the evolution of Spanish agriculture from 1900 to the present, offering a
more diverse picture to the complex and multidimensional reality of agrarian production. With a clear transdisciplinary ambition, the
book applies an original and innovative theoretical and methodological tool, termed Agrarian Social Metabolism, combining Social
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Metabolism with an agroecological perspective. This integrative analysis is especially interesting for environmental scientists and
policy makers being the best way to design sustainable agroecosystems and public policies capable of moving us towards a more
sustainable food system. Spanish agricultural production has experienced impressive growth during the 20th century which has
allowed it to ensure the supply of food to the population and even to transform some crops into important chapters in foreign trade.
However, this growth has had its negative side since it was based on the injection of large amounts of external energy, on the
destruction of employment and the loss of profitability of agricultural activity. But perhaps the most serious part is the strong impact
of the current industrialised agriculture model on Spanish agroecosystems, exposed to the overexploitation of hydric resources,
pollution of the water by nitrates and pesticides, high erosion rates and an alarming loss of biodiversity; damage which in the
immediate future will end up reducing production capacity.
The aim of this book is quite ambitious: here, we attempt to bridge the gap between soH physicists, agronomists, horticulturists,
hydraulic engineers, de signers, manufacturers and users of drip irrigation systems. We believe that progress in drip irrigation
hinges on the contributions of professionals made in all related disciplines and their cooperation. The last decade has seen great
development in the field of drip irrigation, al though the drip-irrigated area has not increased at the same rate as in the pre vious
decade. However, our understanding of the processes involved in water and solute distribution and in plant response has
increased vastly. The tools for op timal design of drip systems have improved tremendously. The main progress has been in the
development and in the manufacture of sophisticated equipment; not only improved types of emitters and laterals, but also
auxiliary equipment such as new filtration systems, controllers and sensors. In this book we highlight the need to maintain a proper
balance between the hydraulic design of drip systems and aspects of their management and maintenance. Drip irrigation has a
potential for high water use efficiency, but many well-designed systems suffer from bad management. We are indebted to the late
Eshel Bresler for his contribution to our under standing of water and solute movement under drip irrigation and its appli cation to
system design. Some parts of a previous publication entitled "Drip irrigation manual" authored by S. Dasberg and E.
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