az master gardener manual

**Unlocking the Secrets of the AZ Master Gardener Manual: Your Guide to
Thriving Gardens in Arizona**

az master gardener manual is more than just a book; it’s a treasure trove of
knowledge tailored specifically for gardeners navigating the unique
challenges and opportunities of Arizona’'s diverse climate. Whether you're a
seasoned green thumb or just starting out, this manual offers invaluable
guidance on how to cultivate thriving plants in the desert environment,
understand soil composition, manage water wisely, and combat pests naturally.
Let’s dive into what makes the AZ Master Gardener Manual an essential
resource for anyone passionate about gardening in the Grand Canyon State.

Understanding the AZ Master Gardener Manual

The AZ Master Gardener Manual serves as the cornerstone for the University of
Arizona Cooperative Extension’s Master Gardener program. Designed to educate
volunteers and home gardeners alike, this manual compiles decades of research
and practical experience into one accessible resource. It’'s not just focused
on general gardening tips; instead, it hones in on Arizona's specific
conditions such as extreme heat, low humidity, and alkaline soils.

What Makes This Manual Unique?

Unlike generic gardening books, the AZ Master Gardener Manual is tailored to
the Southwest’s climate zones, addressing challenges like:

- Water conservation techniques crucial for desert gardening

- Soil amendment strategies to improve nutrient-poor, sandy, or clay soils

- Selection of native and drought-resistant plants that thrive in Arizona’s
environment

- Pest and disease management with an emphasis on integrated pest management
(IPM) practices

This specificity helps gardeners apply practical solutions rather than

generic advice that might not hold up under Arizona's intense sun and dry
air.

Key Topics Covered in the AZ Master Gardener
Manual

The manual is comprehensive, touching on everything from soil science to



plant physiology. Here are some of the core subjects covered:

Soil Management and Improvement

One of the first hurdles for Arizona gardeners is soil quality. Many areas
have alkaline or caliche soils, which can limit nutrient availability to
plants. The manual guides readers through soil testing methods and explains
how to interpret results. It also offers tips on organic amendments like
compost and mulch, which improve soil texture, moisture retention, and
fertility — vital for desert gardening success.

Watering Practices Adapted for the Desert

Water is a precious resource in Arizona, and the manual dedicates a
significant portion to watering techniques that maximize efficiency. It
emphasizes drip irrigation, mulching to reduce evaporation, and scheduling
watering times based on plant needs and seasonal changes. Learning these
strategies helps gardeners save water while keeping plants healthy, a win-win
for both the environment and your wallet.

Plant Selection and Care

Choosing the right plants is crucial. The AZ Master Gardener Manual includes
extensive lists of native and adapted plants, including trees, shrubs,
flowers, and vegetables that flourish in Arizona’s climate. Beyond selection,
it provides care instructions, pruning tips, and guidance on transplanting,
ensuring plants not only survive but thrive. This section is particularly
helpful for beginners looking to create sustainable, low-maintenance gardens.

Pest and Disease Identification and Management

Gardening in Arizona also means dealing with unique pests and diseases. The
manual offers detailed descriptions and photos to help identify common issues
like aphids, spider mites, and fungal diseases. Importantly, it promotes
integrated pest management (IPM) strategies, encouraging gardeners to use
natural predators, biological controls, and environmentally friendly
treatments before resorting to chemical pesticides.

How to Use the AZ Master Gardener Manual



Effectively

This manual is a practical guide meant to be used actively throughout the
gardening journey. Here are some tips on maximizing its benefits:

Start with Soil Testing

Before planting, test your soil using the methods described in the manual.
Understanding your soil’s pH and nutrient levels helps you decide what
amendments are necessary for optimal plant health.

Create a Garden Plan

Use the manual’s plant lists and climate zone maps to design a garden that
suits your space and local conditions. Planning ahead saves time and
resources, preventing common mistakes like planting water-intensive species
in dry areas.

Refer to It Seasonally

Gardening needs change with seasons. Consult the manual for seasonal tips on
fertilization, watering adjustments, and pest monitoring to keep your garden
in top shape year-round.

Engage with the Master Gardener Community

Many who use this manual are part of the University of Arizona’s Master
Gardener program, which offers workshops, plant clinics, and volunteer
opportunities. Engaging with this community can provide hands-on experience
and personalized advice that complements the manual’s information.

Benefits of Becoming an Arizona Master Gardener

While the manual itself is a fantastic resource, many gardeners use it as a
foundation for becoming certified Master Gardeners. This volunteer program
allows individuals to deepen their horticultural knowledge and share it with
the community.



Educational Growth

The program uses the manual as a textbook to provide in-depth training on
Arizona horticulture. Participants learn about environmental stewardship,
sustainable gardening practices, and advanced pest management.

Community Involvement

Certified Master Gardeners contribute by answering gardening questions,
leading workshops, and assisting with public gardens. This creates a network
of informed gardeners dedicated to improving urban and rural landscapes
throughout Arizona.

Personal Fulfillment

Many find that working through the AZ Master Gardener Manual and
participating in the program enriches their gardening experience, turning a
hobby into a rewarding lifelong passion.

Additional Resources Complementing the AZ
Master Gardener Manual

To further support your gardening journey, several resources pair well with
the manual’s content:

e University of Arizona Extension Website: Offers downloadable fact
sheets, plant selection guides, and updates on local gardening events.

e Local Gardening Workshops: Hands-on classes often taught by Master
Gardeners that provide practical experience.

* Desert Botanical Garden Resources: A treasure trove of native plant
information and demonstration gardens illustrating sustainable
landscaping.

These supplementary materials help gardeners stay current on best practices
and emerging research relevant to Arizona’s environment.



Final Thoughts on the AZ Master Gardener Manual

The AZ Master Gardener Manual is an indispensable guide for anyone looking to
cultivate a flourishing garden tailored to Arizona’s unique environment. Its
blend of scientific knowledge, practical tips, and region-specific advice
empowers gardeners to overcome challenges posed by the desert climate and
create beautiful, sustainable landscapes. Whether you’'re gardening for food,
beauty, or ecological benefits, this manual sets the foundation for success,
making it a must-have resource on your gardening bookshelf. Embracing its
teachings can transform your approach to gardening, turning even the harshest
conditions into opportunities for growth and beauty.

Frequently Asked Questions

What is the AZ Master Gardener Manual?

The AZ Master Gardener Manual is a comprehensive guide developed by the
University of Arizona Cooperative Extension to provide essential information
and best practices for gardening in Arizona's unique climate and soil
conditions.

Where can I access the AZ Master Gardener Manual?

The AZ Master Gardener Manual can typically be accessed through the
University of Arizona Cooperative Extension website or requested at local
extension offices in Arizona.

Who should use the AZ Master Gardener Manual?

The manual is designed for Master Gardener trainees, experienced gardeners,
horticulture professionals, and anyone interested in sustainable gardening
practices in Arizona.

What topics are covered in the AZ Master Gardener
Manual?

The manual covers topics such as soil management, pest control, plant
selection, irrigation techniques, vegetable and fruit gardening, and
sustainable landscaping tailored for Arizona's environment.

How often is the AZ Master Gardener Manual updated?

The University of Arizona Cooperative Extension updates the AZ Master
Gardener Manual periodically to reflect the latest research, gardening
trends, and changes in Arizona's climate and horticultural practices.



Additional Resources

Az Master Gardener Manual: An In-Depth Review for Aspiring Gardeners

az master gardener manual is a comprehensive guide designed to equip Arizona
gardeners with the knowledge and skills essential for successful horticulture
in the unique desert climate. As a cornerstone resource for the University of
Arizona Cooperative Extension’s Master Gardener program, this manual serves
both novices and experienced gardeners seeking to deepen their understanding
of sustainable gardening practices tailored to the Southwest’s arid
environment.

Overview of the AZ Master Gardener Manual

The AZ Master Gardener Manual is more than just a gardening book; it is a
meticulously curated compendium that reflects decades of research, practical
experience, and regional expertise. Covering a wide array of topics from soil
management to pest control, the manual is structured to address the diverse
challenges faced by gardeners in Arizona'’s distinctive ecosystems. Its
emphasis on water conservation, native plant selection, and integrated pest
management aligns with the state’s environmental priorities.

Unlike generic gardening guides, the AZ Master Gardener Manual 1is
specifically tailored to Arizona’s variable climates, including the Sonoran
Desert, high desert, and riparian areas. This regional focus makes it an
indispensable tool for gardeners who want to optimize plant health and
landscape sustainability in an environment where water scarcity and extreme
temperatures are constant concerns.

Content and Structure Analysis

The manual is organized into thematic sections that progressively build the
reader’s horticultural competence. It begins with foundational topics such as
soil science, plant physiology, and climate considerations before advancing
into more specialized areas like vegetable gardening, fruit trees,
ornamentals, and landscape design.

Soil and Water Management

One of the manual’s standout features is its detailed treatment of soil types
and amendments suited for Arizona soils, which are often sandy, alkaline, or
clay-heavy. The manual provides evidence-backed guidance on soil testing and
amendments that enhance nutrient availability without compromising water

retention. Given Arizona’s susceptibility to drought, the manual prioritizes
water-wise gardening, outlining efficient irrigation techniques such as drip



systems, mulching, and rainwater harvesting.

Pest and Disease Control

The AZ Master Gardener Manual also dedicates a significant portion to
integrated pest management (IPM). It emphasizes environmentally responsible
strategies that reduce chemical use and promote beneficial insect
populations. This section includes identification guides for common pests and
diseases in Arizona, along with organic control measures and cultural
practices to mitigate outbreaks.

Plant Selection and Landscape Design

Understanding the importance of plant adaptability, the manual offers
extensive lists of native and drought-tolerant plants suitable for various
Arizona microclimates. It discusses how to create aesthetically pleasing yet
sustainable landscapes that conserve resources and support local
biodiversity. The manual also explores xeriscaping principles, encouraging
gardeners to design with water efficiency and habitat enhancement in mind.

Benefits of Using the AZ Master Gardener Manual

The manual’s comprehensive nature ensures that users receive a well-rounded
education on desert gardening. It is particularly valuable for those enrolled
in the Master Gardener program, providing a curriculum-aligned resource that
supports certification requirements.

Region-Specific Expertise: Tailored to Arizona’s diverse climates and
soil conditions.

Scientific Rigor: Incorporates current research and extension service
findings.

Practical Applications: Offers actionable advice on soil improvement,
irrigation, and pest management.

Environmental Stewardship: Promotes sustainable gardening practices that
conserve water and support native ecosystems.



Comparison with Other Master Gardener Manuals

When compared to Master Gardener manuals from other states, the AZ Master
Gardener Manual stands out for its focus on arid-land gardening challenges.
Manuals from more temperate regions tend to prioritize topics like weed
control in wetter climates or frost protection, which are less relevant in
Arizona. In contrast, the AZ manual’s emphasis on drought tolerance, water
conservation, and heat-resilient plant species makes it uniquely suited to
the Southwest.

Additionally, the manual integrates local case studies and extension service
data, providing gardeners with real-world examples that enhance learning
outcomes. This regional customization is a distinct advantage over
generalized gardening texts, which may lack the specificity required for
successful Arizona horticulture.

Accessibility and Format

The manual is available in both print and digital formats, catering to a
range of preferences. Its clear layout, with abundant illustrations, charts,
and photographs, facilitates comprehension of complex topics. The inclusion
of appendices such as plant hardiness zones, planting calendars, and pest
identification keys further enriches its utility.

Potential Limitations and Areas for Improvement

While the AZ Master Gardener Manual is robust, some users may find the depth
of information overwhelming, particularly beginners with limited gardening
experience. The technical language, though precise, may require supplementary
explanation or instructor guidance to be fully accessible.

Moreover, as gardening practices and environmental conditions evolve,
periodic updates to the manual are necessary to incorporate new research

findings, emerging pests, and climate change impacts. Ensuring the manual
remains current will maintain its relevance and efficacy.

Who Should Use the AZ Master Gardener Manual?

This manual is ideally suited for:

1. Participants in the University of Arizona’s Master Gardener training
program.



2. Home gardeners seeking to adapt their practices to Arizona’s
environment.

3. Landscape professionals working in the Southwest region.

4. Educators and extension agents providing horticultural outreach.

For those outside these groups, the manual still offers valuable insights but
may require contextual adaptation.

The AZ Master Gardener Manual represents a critical resource that blends
scientific knowledge with practical guidance, helping gardeners thrive in one
of the nation’s most challenging growing environments. Its detailed approach
to native plants, water management, and sustainable practices makes it a
benchmark publication for desert horticulture. As Arizona continues to face
environmental pressures, resources like this manual will be essential in
promoting resilient, responsible gardening across the state.

Az Master Gardener Manual
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az master gardener manual: The Museum Educator's Manual Anna Johnson, Kimberly A.
Huber, Nancy Cutler, Melissa Bingmann, Tim Grove, 2017-08-09 The Museum Educator's Manual
addresses the role museum educators play in today's museums from an experience-based
perspective. Seasoned museum educators author each chapter, emphasizing key programs along
with case studies that provide successful examples, and demonstrate a practical foundation for the
daily operations of a museum education department, no matter how small. The book covers:
volunteer and docent management and training; exhibit development; program and event design and
implementation; working with families, seniors, and teens; collaborating with schools and other
institutions; and funding. This second edition interweaves technology into every aspect of the
manual and includes two entirely new chapters, one on Museums - An Educational Resource for
Schools and another on Active Learning in Museums. With invaluable checklists, schedules,
organizational charts, program examples, and other how-to documents included throughout, The
Museum Educator's Manual is a 'must have' book for any museum educator.

az master gardener manual: Handbook of Frozen Food Processing and Packaging Da-Wen
Sun, 2016-04-19 Consumer demand for a year-round supply of seasonal produce and ready-made
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meals remains the driving force behind innovation in frozen food technology. Now in its second
edition, Handbook of Frozen Food Processing and Packaging explores the art and science of frozen
foods and assembles essential data and references relied upon by scientists in univ

az master gardener manual: Cheryl Hazeltine's Central Texas Gardener Cheryl Hazeltine,
2010-10-12 For almost thirty years, gardeners from Dallas to San Antonio have come to depend on
Cheryl Hazeltine for expert advice on getting the most from their trees, shrubs, yardscapes,
flowering plants, and vegetables. Now, in this newly updated edition, lavishly illustrated in color
throughout, Cheryl Hazeltine’s Central Texas Gardener brings readers reliable information on what
to grow and how to grow it, including the latest tips on organic methods, a few favorite recipes, and
helpful websites. Containing a generous sprinkling of sidebars, bulleted lists, and special icons that
quickly guide users to pertinent information, this must-have book has the know-how you need for
gardening success throughout the heart of the Lone Star State. Critical Praise for Previous Editions:
An excellent overview to planting in 57 counties . . . . —Austin American-Statesman Amateur and
seasoned gardeners will benefit . . . . —Publishers Weekly This is one you can read from front to
back and gain a tremendous amount of knowledge about gardening, both general and regional. The
authors' conversational style and sense of humor will encourage you to linger over it, and you may
soon find yourself making time to linger longer in your garden.—Gardens A wonderfully informative
book for a region of the country with great gardening potential and challenges. . . .—Current Books
on Gardening and Botany

az master gardener manual: The Maryland Master Gardener Handbook University of
Maryland Extension - Master Gardener Program, 2025-04-15 This reference details plant
terminology, gardening instructions, growing schedules, and species charts featuring color
photographs for gardeners in Maryland. Created as part of the curriculum of the University of
Maryland Extension Master Gardener Program, this book is the definitive resource for anyone
looking to develop a green thumb--

az master gardener manual: The Backyard Homestead Seasonal Planner Ann Larkin
Hansen, 2017-10-03 This hardworking addition to the best-selling Backyard Homestead series offers
expert advice on what tasks to do around your farm and when to do them — no matter where on the
planet you call home. Author Ann Larkin Hansen sets the priorities for each area of the farm,
including the barn, garden, orchard, field, pasture, and woodlot. For every critical turn of the year
(12 in all), Hansen provides an at-a-glance to-do list along with tips and a more in-depth discussion
of key topics for the season. Easy-reference charts, checklists, and record-keeping sections help you
keep track of it all.

az master gardener manual: 21st Century Homestead: Sustainable Agriculture III:
Agricultural Practices Marlon Henkel, 2015-02-22 21st Century Homestead: Sustainable Agriculture
IIT contains the third part of everything you need to stay up to date on sustainable agricultural
practices.

az master gardener manual: Agricultural English Georgeta Rata, Florin Sala, Ionel Samfira,
2012-04-25 Agricultural English is a collection of essays on the English of Agriculture. The approach
is a linguistic one: the different aspects of the English used in the field of agriculture (agricultural
practices, agricultural systems) and in some fields related to agriculture (agricultural zoology,
agri-tourism, biology, botany, ecology, entomology, gastronomy, land measurement, plant pathology,
zoology) are analysed from a morphological (combination, derivation), syntactical (nominal phrases,
verbal phrases), lexical and lexicographical, semantic (homonymy, semantic fields, synonymy,
terminology), pragmatic (academic discourse, idiom, metaphor), etymological (etymon, Latin
heritage), and contrastive (English-Croatian, English-French, English-German, English-Romanian,
Romanian-English) points of view. The book will appeal to agriculturists, animal breeders,
professors, researchers, students, and translators from Croatian-, English-, French-, German-, and
Romanian-speaking countries, active in their own countries or abroad. The types of academic
readership it would appeal to include academic teaching staff, researchers and students in the fields
of agriculture and related fields - agricultural zoology, agri-tourism, biology, botany, ecology,



entomology, gastronomy, land measurement, plant pathology, and zoology.

az master gardener manual: Master Gardener Entomology Manual Dave T. Langston,
1995

az master gardener manual: 21st Century Homestead: Sustainable Agriculture II: Farming
and Natural Resources Marlon Henkel, 2015-02-22 21st Century Homestead: Sustainable
Agriculture II contains the second part of everything you need to stay up to date on sustainable
agriculture, farming, and natural resources.

az master gardener manual: Cloning David E. Newton, 2015-08-11 This book provides a
detailed introduction to the cloning of both plants and animals and discusses the important social,
ethical, political, technical, and other issues related to the practice. The history of cloning
experiments dates back more than a century, but advances in technology in recent decades have
multiplied the potential applications of cloning-and expanded the controversies surrounding these
possibilities. Cloning: A Reference Handbook provides an accessible description of the development
of plant and animal cloning from the early stages of human civilization to the present day and
coherently covers the science and technology involved. It reviews the essential controversies that
have arisen about cloning-particularly applications involving human DNA-as researchers have
advanced and extended the tools for cloning organisms. Additionally, the book discusses public
opinion about cloning and the legislative and administration actions that have been taken with
regard to the practice. This single-volume work provides a broad treatment of the subject, going
back further in history than is the case with most texts, covering plant cloning and providing a
thorough overview of the nature of animal cloning and related issues. Examples of the topics
covered include the natural cloning processes of regeneration in plants and animals; crucial
research breakthroughs on animal cloning by Robert Briggs and Thomas King, John Gurdon, Gail
Martin, James Till and Earnest McCulloch, and others; and the laws that regulate which types of
cloning are allowed and prohibited in the United States and in other countries.

az master gardener manual: California Master Gardener Handbook, 2nd Edition Dennis
Pittenger, 2014-12-15 Since it was first published in 2002, the California Master Gardener
Handbook has been the definitive guide to best practices and advice for gardeners throughout the
West. Now the much-anticipated 2nd Edition to the Handbook is here—completely redesigned, with
updated tables, graphics, and color photos throughout. Whether you're a beginner double digging
your first bed or a University of California Master Gardener, this handbook will be your go-to source
for the practical, science-based information you need to sustainably maintain your landscape and
garden and become an effective problem solver. Chapters cover soil, fertilizer, and water
management, plant propagation, plant physiology; weeds and pests; home vegetable gardening;
specific garden crops including grapes, berries temperate fruits and nuts, citrus, and avocados. Also
included is information on lawns, woody landscape plants, and landscape design. New to the 2nd
Edition is information on invasive plants and principles of designing and maintaining landscapes for
fire protection. Inside are updates to the technical information found in each chapter, reorganization
of information for better ease of use, and new content on important emerging topics. Useful
conversions for many units of measure found in the Handbook or needed in caring for gardens and
landscapes are located in Appendix A. A glossary of important technical terms used and an extensive
index round out the book.

az master gardener manual: Organic Hobby Farming Andy Tomolonis, 2014-06-03 In
Organic Hobby Farming, Andy Tomolonis, a longtime organic gardener, part-time hobby farmer, and
award-winning Boston-area journalist, strips down the concept of organic and explains why natural
farming has emerged as the healthiest and most viable method of growing for hobby farms and other
small-scale operations. In addition to the improved taste and the appeal of excluding toxic materials,
organic farming benefits farmers, their families, and the environment. It offers economic plusses as
well. The current consumer demand for local and organic food underscores the need for small hobby
farms that offer unique high-end goods. Tomolonis explains the basic principles of organic farming
and describes how hobby farmers and their families can eat healthier, save money, help preserve the



environment, and even turn their passion into a small-scale side business. Chapter 1 will help you
assess the land you live on to determine whether it's suited for organic vegetables, fruit, berries, or
livestock. Farmers who are looking to lease or buy land will find practical advice on how to evaluate
properties and find their best use, taking climate, soil, water and geography into consideration. In
Chapter 2, Tomolonis continues with practical advice on how to choose the right tools without
overspending—starting slowly with quality hand implements and then expanding as you determine
the need for costlier power equipment. Chapter 3 moves on to the heart of any successful organic
farm—building the soil. The Good Earth brings readers down to earth, i.e., the soil. You'll learn how
to evaluate and improve your soil with compost and cover crops and protect it from erosion,
chemical contamination and other harm. The author also stresses the importance of understanding
the complex relationship between underground soil organisms that play such a crucial role in
natural plant health. The best soil, with the right balance of nutrients and a healthy population of
microbes, will help your plants survive hardship, resist diseases and produce healthier more
bountiful harvests, the author explains. Chapter 4 walks you through the steps needed to develop an
organized farm plan. The chapter presents a convenient month-by-month overview of the farmer's
year, offering a timeline and detailed instructions for sowing seeds indoors, transplanting seedlings,
guarding against insects and weeds, harvesting, planting cover crops extending the season and
developing a schedule for successive food crops. Whether you want to feed your growing family all
summer long or produce enough food for a small-scale agribusiness, the information here is
invaluable. This chapter also covers organic methods for harnessing the power of nature by luring
beneficial insects that will help control farm and garden pests. Learn about heirlooms, hybrids, and
eclectic vegetable varieties in the comprehensive directory of vegetable crops and herbs introduced
in Chapter 5. Tomolonis reveals his favorite varieties, including many alluring heirlooms that have
grown in popularity. Each crop description offers detailed information on soil preparation, sowing,
companion planting, and battling weeds and insects without harmful chemicals. The author, a
former produce manager for a national grocery chain, also includes tips for harvesting crops,
prepping them for display, and bringing the goods to market. If you're looking for advice on fruits
and berries, Organic Hobby Farms introduces new options in Chapter 6, where the author suggests
ways to branch out with Asian pears, peaches, and apples, as well as nutritious blueberries,
blackberries, raspberries and strawberries. As he does in other chapters, Tomolonis explains in
common terms, how to choose the best varieties for your region, prepare the soil for maximum
production, and deal with pests and diseases organically.

az master gardener manual: Desert Landscaping for Beginners Arizona Master Gardener
Press, 2001 Tips and techniques for gardening success in arid climates with a chapter on growing
wildflowers.

az master gardener manual: Teknik Irigasi dan Perencanaan Swasembada Pangan Andhy
Romdani, S.T., M.Eng., Ph.D., 2023-05-12 Sistem irigasi adalah penunjang paling pokok dalam
peningkatan produksi pangan. Air dari sumbernya (reservoir, sungai, air tanah, atau tampungan air
hujan) diambil, ditransportasikan, dan dibagi oleh sistem irigasi. Tumbuh kembang tanaman
budidaya sangat ditentukan oleh ketersediaan air dan kesuburan lahan. Pemahaman akan persoalan
irigasi aktual, pemilihan dan perancangan sistem irigasi, serta penata-kelolaan yang baik dapat
membantu keberhasilan program swasembada pangan. Buku ini dirancang sebagai buku ajar mata
kuliah Teknik Irigasi dan Bangunan Air yang dapat dipakai oleh para mahasiswa dan akademisi.
Mempelajari buku ini akan mendapatkan pengetahuan tentang: * Metode irigasi populer yang
diaplikasikan di berbagai negara. ¢ Teori dasar tentang kebutuhan suplai air, hubungan tanah-
air-tanaman, dan sistem irigasi. * Perancangan metode irigasi permukaan, irigasi sprinkler dan drip,
saluran irigasi, dan bendung. * Penyiapan lahan, kinerja irigasi, dan manajemen irigasi. ¢ Strategi
menghadapi isu perubahan iklim global (global climate change) untuk memproteksi sistem irigasi.
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