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Preface

Landscape Design, Installation, and Management was created to meet the need
for a comprehensive, modern, and visually exciting introduction to the study of
the landscaping industry. Landscape Design, Installation, and Management provides
learners with a breadth of knowledge of the green industry with a focus on land-
scaping while also creating awareness of careers and workplace skills needed to
be successful. To help readers achieve these goals, the authors have incorporated
supplemental activities, such as STEM connections, hands-on landscaping activi-
ties, and personalized career connections throughout the text.

The organization and content coverage of Landscape Design, Installation, and
Management was developed with valuable insight from a panel of expert review-
ers and with the certifications and skills associated with the National Association
of Landscape Professionals at the forefront. The textbook content also correlates
to various state standards and to exam standards for YouScience® Industry Certi-
fications, as well as NOCTI Credentials. Landscape Design, Installation, and Manage-
ment is presented in 22 chapters with three illustrated glossaries, which include
many of the plants, tools, equipment, and pests that are often presented in the
identification portion of landscape competitions.

The initial chapters concentrate on occupational safety, tools and equipment,
career readiness, and personal skills that are valuable in both school and work
environments. Chapter 1 provides an overview of the green industry with a focus
on landscaping work and businesses. Chapter 2 covers personal and professional
skills needed to succeed in today’s business world. Chapters 3 and 4 review safety
in the workplace and while working with the tools and equipment used in the
industry. An illustrated glossary of nursery and landscape tools and equipment
immediately follows Chapter 4.

Chapter 5 instructs students on proper site evaluation based on crucial fac-
tors such as water movement and soil analysis. It also emphasizes the importance
of determining landscape use, identifying rules and regulations that may affect
the design, and the level of maintenance desired by the client. Chapter 5 also
covers the basics of choosing plants that will thrive in new landscapes. Chapter 6
explains the principles and elements of design and how students can incorporate
these elements into their designs. Chapter 7 discusses the concept of the outdoor
room and how to use plants and hardscape materials to create a landscape that
meets the client’s needs and desires.

Plant production for the nursery and landscape industry is covered in Chap-
ter 8. Substrates, plant propagation, field and container production, and soil types
are also included in this chapter. Chapter 9 covers taxonomy, basic biology, and
plant growth and development. Readers will develop an understanding of basic
plant biology as well as how environmental controls can be used to manipulate
plant growth. Chapter 10 provides detailed descriptions of the types and forms
of plants that are used in landscape design.

Chapter 11 provides full-color images and thorough descriptions of the com-
mon turfgrasses used to establish lawns, sports fields, and roadside erosion con-
trol. Chapter 12 covers new installations as well as turf repair and how to choose



the proper turfgrass for different applications. Following chapters include light-
ing and water feature installation, hardscapes and basic installation procedures,
and design practices used in landscape design.

Chapters 17, 18, and 19 focus on business start-ups, management, and estab-
lishing and maintaining positive client relationships. Basic accounting and busi-
ness principles are included in Chapter 17 to help students understand the risks
and advantages of owning their own business. Chapter 18 presents a methodical
approach to pricing landscape projects so they are profitable and establishing and
maintaining client relationships.

Chapters 20 and 21 explain proper methods for plant installation to ensure
health and longevity and how to establish maintenance programs that make the
best use of time and equipment to ensure a profit. The last chapter explains pest
management through biological, chemical, mechanical, and cultural controls.
Pest life cycles and the effect of controls at different stages is also explained in
Chapter 22. Reading pesticide labels and using pesticides properly are explained
in detail.

The study of these principles and embarking on a career in landscape design,
installation, and management will be challenging and rewarding. We hope you
enjoy the information presented and that it provides inspiration, information,
and direction for your passion and pursuits.

Christopher D. Hart
R. Lee Ivy
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New to This Edition

The new edition of Landscape Design, Installation, and Management features
new and revised end-of-chapter questions and activities, including critical think-
ing questions; reading, writing, and speaking activities; and math, science, and
academic activities. There are also student project ideas in each end-of-chapter
section. Other new text components include the following:

* New and revised Career Connection interviews with professionals from all
areas of the industry

¢ Updated industry statistics

¢ Additional Hands-On Landscaping features

¢ For digital users, the Landscape and Horticulture Virtual Toolbox contains
hundreds of floriculture-, horticulture-, and landscaping-related images that
are used in e-flash cards and other identification activities
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NOCTT is a valuable partner in the CTE community’s efforts to improve America’s work-
force. Goodheart-Willcox has created correlations between select products and the standards
and competencies that make up the NOCTI credentials, to the benefit of states, instructors,
and students working to achieve NOCTI credentials.

NOCTT certifications (knowledge-based and skill-based) are developed by national
teams of subject matter experts as part of the process that meets personnel accrediting
standards and requirements under ISO 17.024, resulting in credentials measuring skills
and competencies critical for learner success outside the classroom. From online test deliv-
ery and psychometric services to digital badging and professional development, NOCTI
uses the latest tools and methods to provide relevant solutions for those in CTE. For more
information about NOCTI, visit www.nocti.org.

agyou . YouScience® Industry Certifications

science Goodheart-Willcox is pleased to partner with YouScience® , correlating select Good-

heart-Willcox titles to YouScience® Industry Certifications to the benefit of states, instruc-
tors, and students working to achieve them. YouScience®is the leading technology provider
dedicated to solving the skills and exposure gap crisis for students and employers.
YouScience® Industry Certifications, part of the YouScience Brightpath academic and
career guidance platform, offers students entry- to mid-level certifications that act as tangible
proof of their skills and knowledge. For more information about YouScience, including a com-
plete listing of their Industry Certifications, please visit: www.youscience.com/certifications.

To see how Landscape Design, Installation, and Management correlates to creden-
tialing and certification standards, visit the Correlations tab at https://www.g-w.com/
landscaping-design-installation-management-2025.



Features of the Textbook

The instructional design includes student-focused learning tools to help students succeed. This visual
guide highlights the features designed for the textbook.

) Learning Outcomes
Landscape Lighting clearly identify the
13 e knowledge and skills to
be obtained when the
e S chapter is completed.
: Safety First
notes alert you
Key Terms to potentially
o list the key dangerous
—=— T== = 2 terms to be = = materials and
learned in = practices.
= : the chapter. -

Introduction provides an
overview and preview of

the chapter content. STEM Connection

features integrate all four
components of STEM
education as well as

the social sciences and

Career Connection features language arts.

introduce students to careers

in different fields of the green .

industry and include critical Living Green

thinking questions for discussion. notes highlight
key items related

to sustainability,
energy efficiency,
and environmental
issues.

Workplace Readiness Skills help
prepare students with professional
traits that are necessary to maintain
employment.

Pro Tips provide you with advice and guidance
that is especially applicable for on-the-job.




E Illustrations have been
E designed to clearly

Hands-On Landscaping . . communicate the specific
features are highlighted y— topic.

throughout the textbook 3

to provide clear LT ——r
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reinforces key
learning outcomes.

Critical Thinking questions
help you develop higher-
order thinking and problem-
solving, personal, and
workplace skills.

Suggested Activities include
plausible individual and group
activities in which you can apply your
knowledge and use methods covered
throughout the textbook.

Chapter Review questions
allow you to demonstrate
knowledge, identification,
and comprehension of
lesson material.

lllustrated Glossaries include
full-color images of many of
the shrubs, trees, perennials,
and annuals commonly used
in landscape designs and in
the identification portion of
landscaping competitions.
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TOOLS FOR STUDENT AND INSTRUCTOR SUCCESS

Student Tools Instructor Tools
Student Text LMS Integration
The Landscape Design, Integrate Goodheart-Willcox content within your Learning

Installation, and Management
textbook provides an exciting, full-
color, and highly illustrated learning
resource in print and online. The
textbook introduces the hands-on
skills and theory required to begin
a career in the green industry and
serves as a resource for various
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student competitions.
Workbook
« Hands-on practice includes questions and
activities.

« Organized to follow the textbook lessons to help
students achieve key learning outcomes.

G-W Digital Companion
« E-flash cards and vocabulary exercises allow
interaction with content to create opportunities
to increase achievement.
« Labeling activities offer students opportunities
to practice identifying plants and tools used in
the industry.

Online Learning Suite

« Provides easy-to-use access and navigation

+ Includes accessible resources for all learners

« Encourages exploration and discovery (or
practice and repetition)

+ Landscape and Horticulture Virtual Toolbox
contains hundreds of floriculture-, horticulture-,
and landscaping-related images

Instructor

Support

D Digital
b Experience
\\ 7

RA)

Student Success
Powerful Content
Applied Practice

Standards Alignment
Authentic Learning
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Management System for a seamless user experience for

both you and your students. EduHub LMS-ready content

in Common Cartridge® format facilitates single sign-on
integration and gives you control of student enrollment and
data. With a Common Cartridge integration, you can access
the LMS features and tools you are accustomed to using and
G-W course resources in one convenient location—your LMS.

G-W Common Cartridge provides a complete learning
package for you and your students. The included digital
resources help your students remain engaged and learn
effectively:

- Digital Textbook

+ Online Lab Workbook content

- Drill and Practice vocabulary activities

- Landscape and Horticulture Virtual Toolbox

When you incorporate G-W content into your courses via
Common Cartridge, you have the flexibility to customize and
structure the content to meet the educational needs of your
students. You may also choose to add your own content to
the course.

For instructors, the Common Cartridge includes the
Online Instructor Resources. QTI® question banks are
available within the Online Instructor Resources for import
into your LMS. These prebuilt assessments help you measure
student knowledge and track results in your LMS gradebook.
Questions and tests can be customized to meet your
assessment needs.

Online Instructor Resources

« The Instructor Resources provide instructors with time-
saving preparation tools such as answer keys, editable
lesson plans, and other teaching aids.

« Instructor’s Presentations for PowerPoint® are fully
customizable, richly illustrated slides that help you
teach and visually reinforce the key concepts from each
chapter.

« Administer and manage assessments to meet your
classroom needs using Assessment Software with
Question Banks, which include hundreds of matching,
completion, multiple choice, and short answer questions to
assess student knowledge of the content in each chapter.

See https://www.g-w.com/landscaping-design-installation-
management-2025 for a list of all available resources.

Professional Development
+ Expert content specialists
+ Research-based pedagogy and instructional practices

« Options for virtual and in-person Professional
Development



Brief Contents

OO ~1 O\ VI A W NI =

[N I NG I N R R e e e e e e e e )
N — O 0O 00 ~1 3\ VI A W =O O

The Landscaping Industry. . .......... .. ... ... .. . ... 3
Workplace Skills ......... . . .. 27
Occupational Safety. . ....... ... .. .. . . .o L 51
Tools and Equipment ......... ... ... ... .. . ... .. .... 79
Site Evaluation and Plant Selection ...................... 117
Principles and Elements of Design . .. .................... 139
The Outdoor Room Concept . ............... ... . ... 157
Plant Production . .. ...... ... . .o i 185
Plant Taxonomy and Physiology ...............0......... 211
Ornamental Plants in the Landsecape . . .. ................. 233
Turfgrass Selection. . ........ .. ... . . L i 271
Turfgrass Installation and Management . . ................. 293
Landscape Lighting and Water Features. . ................. 317
Irrigation Design, Installation, and Maintenance. . .......... 345
Hardscapes. ... .coou i 377
Creatingthe Design . ......... ... ... .. ... ... .. .... 405
Startinga Business. . ....... ... .. . i il 431
Pricing Landscape Projects . . . ........ ... ... .. ... ..., 459
Client Relationships . ......... ... .. ... ... .. .. ..., 487
Landscape Installation. . .. ........ ... ... ... ... .. ... 509
Landscape Management . ............ ... ... .. ... .. .... 535
Pest Management .......... ... ... ... . ... 565

Xiii



Chapter 1
The Landscaping Industry. . .

Introduction............. ... ... ... .....

Impacts of the Landscaping Industry. . .. ..
The Green Industry ....................

Industry Sectors. . ........... ... oL
Plant Production.......................
SodFarms ............ .. ... ... ...
Research and Education. . ...............
Landscaping Suppliers. .................
Service Providers ......................
Landscape Design. .....................
Landscaping Installation................
Landscape Maintenance ................
Retailers ............. ... ... ... ...,

Professional Organizations
AmericanHort................. .. o0
American Horticultural Therapy

Association. ........... ... ...l
American Society of Landscape

Architects.............. .. . .o
American Society of Horticultural

Science
International Society of Arboriculture . . ..
International Plant Propagators” Society. . .
Irrigation Association. . .................

Xiv

3

National Association of Landscape
Professionals ...................... 20

Perennial Plant Association ............. 20
Professional Grounds Management
Society............... ... ...l 20
Interlocking Concrete Pavement
Institute. . ........ ... ... ool 20
Local Organizations. ................... 21
Professional Certifications ............... 21
Chapter 2
Workplace Skills. . ........ 27
Introduction...........o....ooooL 27
SettingGoals .......................... 28
Typesof Goals...................... ... 28
Vision and Mission Statements. .......... 30
Applying for a Position. ................. 30
Résumés and Portfolios................. 30
Letter of Application ................... 32
Job Application Forms . ................. 32
The Job Interview ...................... 34
Succeeding in the Workplace............. 36
Health and Hygiene.................... 36
Work Habits. ................. .. ... ... 37
Time Management ..................... 37
AttitudeontheJob..................... 38
Professional Behavior................... 38
Decision Making and Problem
Solving ........................... 38
Ethical Workplace Behavior ............. 39
Communicating in the Workplace ........ 39
Communicating through Email . ......... 39
Communicating through Social
Media ............... ...l 40
Customer Relations Skills ............... 40
Ongoing Development.................. 41
Interpersonal Skills..................... 41
Working Well with Others .............. 41
Leadership...................... ... ... 42
Belonging to Organizations ............. 44
Conflict Management. . ................. 44



Chapter 3
Occupational Safety. . . .. .. 51

Introduction............ ... ... . ... ... 51
Safety and Health Agencies.............. 52
Occupational Safety and Health
Administration .................... 52
US Department of Labor . ............... 52
National Institute of Occupational Safety
andHealth . ....................... 52
US Centers for Disease Control
and Prevention .................... 52
American National Standards Institute. . . . 53
Maintaining a Safe Workplace. ........... 53
Training ............. ... ... . .. 54
Employee Responsibilities. . ............. 54
Personal Protective Equipment ........... 55
Eye Protection......................... 56
Hearing Protection..................... 56
Respiratory Protection.................. 56
Protective Clothing. . ................... 57
First Aid .. ... .. 59
Training and Certification............... 59
First-AidKits. . ... 59
Allergic Reactions. . .........o.......... 60
Workplace Safety Hazards....... ... ... 60
Plants . ... 60
Animals . ... 61
Weather Conditions ... ..., 62
Other Weather Hazards. ... ............. 64
Shop Safety.......... ...« ... ..., 65
Safety Data Sheets ..................... 65
Safety Color-Coding.................... 66
Chemicals and Liquid Fuels . ............ 66
Job Site and Vehicle Safety ............... 68
High-Visibility Clothing ................ 69
Work Area Barriers. . .............. . ..., 69
Vehicle Safety ......................... 70
High Hazard Areas .................... 73
Chapter 4
Tools and Equipment . . ... 79
Introduction............ ... ... . ... ... 80
Tool and Equipment Safety .............. 80
Personal Protective Equipment. .......... 80
OwnersManuals . ..................... 80

Recordkeeping......................... 81
Maintenance ............. ... ... ... 81
Checklists. ........... ... ... o 81
Inventory .............. ... 81

Measuring Devices ..................... 82
Measuring Wheel . ................ .. .. 82
Retractable Tape ....................... 82
Winding Tape ......................... 82
Surveyor'sTools .................... ... 83
Handheld Laser Measurer. .............. 83
LaserLevel.............. ... ... ... ... 83
Geographic Information System. ......... 84
Global Positioning System. .............. 84
Drones .......... ... . oo 84

Leveling Tools ......................... 84

Handheld Impact Tools ................. 85

Digging and Planting Tools.............. 86
Shovels.............. . ... ... 86
Other Digging Tools.................... 87
Digging Tool Maintenance .............. 88

Raking and Scraping Tools .............. 89

Material Handling Tools. ................ 90

Pruning, Grafting, and Budding Tools. . . .. 92

Tools for Sharpening Blades ............. 94
Gradesand Grit..................... ... 95

XV



Landscaping Power Equipment. .......... 96
Mowers. ............. ... ool 97
Basic Maintenance for Power Equipment . . 99

Large Equipment....................... 99
Equipment Limitations ................ 100
Maintaining Large Equipment.......... 100

Troubleshooting. ...................... 101

Transportation and Hauling

Equipment........................ 101

Chapter 5

Site Evaluation and Plant

Selection. . .............. 117

Introduction . ............... . ... 117

Evaluating the Site. .................... 118
Logistics. ...l 118

Visiting the Site . ................ ... ... 118
Water Movement. ................. ..., 119
Surveying theSite..................... 119
Collecting Measurements .............. 119
Measuring Tools . ..................... 120

Xvi

Performing a Soil Analysis.............. 121

Soil Compaction ...................... 122
Freeze-Thaw Cycle .............. ... ... 122
Existing Structures.................... 122
Identifying Landscape Use ............. 123
Current and Future Activities. . ...... ... 123
Maintenance Needs ................... 123
Rules and Regulations ........c........ 124
Homeowner’s Association. ............. 125
Establishing a Budget . .. ............... 126
Choosing Plant Materials............... 126
Physical Hardiness and Life Cycle. . ... .. 126
Leaf Retention..................... ... 127
Water Needs ......................... 127
Environmental Adaptation............. 129
Temperature for Optimum Growth. ... .. 129
USDA Hardiness Zones . . .............. 130
Microclimates .................... ..., 131
AHSHeatZones ...................... 131
Cardinal Directions. . .................. 132
Chapter 6

Principles and Elements

of Design ..............

Introduction.......................... 139
Principles ........... .. ... . ... . ... 140
Balance........... .. .. .. .. .. .. .. .. ... 140
Focalization.......................... 141
Simplicity............. ..o 142
Rhythm .......... ... ... ... .. .. 143
Proportion ............ .. ... . 143
Scale ......... . 144
Unity.................oooooollL 145
Elements of Design .................... 145
Line..... ... ... . . 145
Form......... ... . ... ... .. ... ... ... 145
Texture ........... ... ... 146
Color. ..o 149
Site Considerations .................... 150
Viewpoint .................... ... ... 151
Plant Maturity........................ 151
Restrictions .......................... 151
Cultural Requirements. . ............... 152
Xeriscaping ................ ... 152



Chapter 7
The Outdoor Room

Concept . .............. 157
Introduction........... ... ... . ... ... 157
OutdoorRooms....................... 158
Living Area ...................... ..., 158
PublicArea ........ .. ... . . . .. 159
Service Area. ........... .. 159
Home and Landscape Connections. .. ... 161
Property Size, Layout, and Shape . ... .. .. 161
Intended Use......................... 161
Placementof Home. ................... 162
Property Dimensions. ................. 162
Property Layout ...................... 162
Outdoor Room Components ............ 163
Walls. ... 163
Creating Walls Using Plant Material . . . .. 165
Creating Walls Using Building
Materials. . ......... 167
FenceStyles....................... ... 169
Flooring............... ... ... ... ... 171
SoftFlooring ......................... 172
Hard Flooring . ................... ..., 174
Ceilings.............. ... i ... 177
AWNnings. ............ ..o i, 178
Gazebos . ..o 179
Pergolas ................ ... ... ... 179
Treesand Shrubs ..................... 180
Chapter 8
Plant Production . ... .... 185
Introduction ... ... ... 185
History of Production.................. 186
Substrates . . .....c.. . 187
Making a Substrate ................... 187
Plant Propagation ..................... 191
Sexual Propagation. ................... 191
Asexual Propagation .................. 192
Using Propagation to Manage
the Landscape .................... 194
Greenhouse Plant Production ........... 195
Plugsand Liners...................... 195
Acclimatization....................... 195
Plant Cell Packsand Flats .. ............ 196

American Standard for Nursery Stock. . . .196

Nursery Plant Production .............. 197
Container Production. ................. 197
Pot-in-Pot Production. ................. 199
Field Production . . .................... 200
Balled-and-Burlapped ................. 201
BareRoot .......... ... ... ... ... ... 201
Transporting Nursery Stock............ 202

Transplants and Soil Types ............. 203
Soil Types........... .. ... ... ... ... 203
Water Movement. . .................... 204

Quarantines .. .........c. i ... 204

Patented and Trademarked Plants ....... 205

Chapter 9

Plant Taxonomy

and Physiology . .........

Introduction.......................... 211
Plant Nomenclature ................... 212
Botanical Names. .. ................... 212
CommonNames. ..........ccoouuvunun.. 213

XVii



Species .......... ..l
Common and Binomial Names

Leaves. . ...
Flowers. . ... ... i

Plant Processes. .. ......cc.iome oo,
Photosynthesis
Respiration. .................. ... ...
Transpiration.........................
Translocation.........................
Reproduction.........................

Plant Nutrition. . .«.... .. ... .........

Chapter 10
Ornamental Plants in the
Landscape

Introduction . ........ ... . ... .. ......

Trees
TreeSizes......... ...,
Species ...l
Functions............. ... ... ... ....

Xviii

Shrubs........ ... 238

Shrub Species .................. ... ... 239
Herbaceous Perennials................. 240
Herbaceous Perennial Species .......... 241
Cultivars. . ..o oo 241
Ornamental Grasses. .. ................ 241
Grass-LikePlants . .................... 242
Turfgrasses................ ..o 242
Ground Covers. ... iiei ... 243
Vines . ... e 244
Edible Plants. . ......... .o i ... 246
AquaticPlants ............. . ... 0 247
Geophytes. ............ ... . e 248
Color Display. ........................ 248
Additional Uses for Plants
in Landscape Design . .............. 249
Bedding Plants .................... ... 249
Border or LinePlants . . ................ 249
FacerPlants ........ ... .. .. ... . ..... 249
Foundation Plants. .. .................. 250
Corner Plantings. ..................... 250
Mass Plantings ....................... 250
Topiary......... ... ... .ol 251
Chapter 11
Turfgrass Selection. . . . ... 271
Introduction . ................ . ... ..... 271
Turfgrass............. ... ... . ... 272
TurfZones ........ ..., 272
TypesofLawns ....................... 273
Utility Turfgrass . .................. ... 274
Homelawns......................... 274
Commercial Lawns. . .................. 274
Athletic Fields and Golf Courses ... ..... 274
Other Factors to Consider .. ............ 274
Cool-Season Turfgrasses. ............... 275
Annual Ryegrass...................... 276
Creeping Bentgrass. . .................. 276
FineFescue .......................... 277
Kentucky Bluegrass ................... 277
Perennial Ryegrass.................... 277
TallFescue ........ ... ... 279
Warm-Season Turfgrasses .............. 280
Bahiagrass ....................... ..., 280
Bermudagrass .................. ... ... 282



Carpetgrass........................... 282
Centipedegrass . ...................... 282
St. Augustinegrass .................... 283
ZOYSIagrass .. ...oouieiiiiiii 284
Blends and Mixes ..................... 284
Sustainability . .......... ... ... .ol 284
Turfgrass Alternatives. ................. 285
SyntheticTurf ........................ 285
Ornamental Grasses and Grass-Like
Plants ........................... 286
Chapter 12

Turfgrass Installation

and Management. . ... ... 293

Introduction.................... .. ... 293
Methods of Establishing Turfgrass....... 294
Seeding................ ... ... ... 294
Sodding .............. ... ..ol 297
Sprigging and Plugging................ 298
Calculating Seed and Plant Materials .. .. 299
Establishing a New Lawn .............. 301
Step One: Select a Turfgrass ............ 302
Step Two: Prepare the Site. . ............ 303
Step Three: Sample the Soil .. ........... 304
Step Four: Amend the Soil. .. ........... 304
Step Five: Plant the Turfgrass ........... 305
Step Six: Maintain the New Turfgrass. ... 306
Mowing Lawns .......... . ... o ... 307
Mowing New Lawns . ................. 307
RenovatingaLawn.................... 308
Step One: Evaluate the Site ............. 308
Step Two: Takea Soil Test .............. 308
Step Three: Weed Control .............. 308
Step Four: Prepare the Site ............. 309
Step Five: Plant the Turfgrass ........... 310
Step Six: Maintain New Turfgrass .. ... .. 310
Chapter 13
Landscape Lighting and Water
Features ................ 317
Introduction.................... .. ..., 317
Landscape Lighting. ................... 318
Power Systems........................ 318

GFCIOutlets . ... 319

Line-Voltage Systems .. ................ 319
Low-Voltage Systems .................. 320
Solar-Powered Systems ................ 321
Controllers..................... ... ... 321
Lighting Zones ....................... 321
Lighting Fixtures...................... 322
Fixtures .............. ... .. ... ... ... 323
Durability. ................... ... ... 323
Lightbulbs ........... . ... ... ... 323
Lighting Techniques . .................. 324
General Lighting. ..................... 326
Types of Water Features . .......c....... 326
Ponds ............. ... ... o L 327
Fountains............................ 328
Waterfalls. .................... ... ... 328
Pondless Waterfalls. .. ................. 329
Features and Components . ............. 329
ElectricPumps ....................... 329
Liners ........... ... ... ... ... 330
Electrical Service................... ... 330
Plant Materials........................ 331
Floaters........................... ... 331
Submerged Plants..................... 331
Erect Foliage Plants ................... 332
Bog and Marginal Plants............... 332
Oxygenators. ......................... 332
Fish and Other Aquatic Organisms . .. ... 333
Feeding Schedules .................... 334
Constructing a Water Feature . .......... 334
Layout and Excavation................. 334

XiX



Measuring Water Volume .............. 334

Calculating Pump Size. . ............... 335
Waterfalls............................ 336
Calculating Liner Size ................. 336
Liner Installation ..................... 337
Stone. ... 337
Water Feature Maintenance............. 338
WaterLoss............ ... ... 338
Skimmers and Filtration ............... 339
Predator Deterrents . .................. 339
Chapter 14

Irrigation Design, Installation,
and Maintenance. ....... 345

Introduction.............. ... ... ..... 346
Water Sources. .. ... 346
Public Water Sources .................. 347
Private Water Sources. . ................ 348
Retention and Detention Ponds ......... 348
Water Movement and Pressure . ......... 349
Maintaining Water Pressure............ 349
Irrigation System Components .......... 350
Pumps......... ... ... ool 350
Valves . ... 350
Irrigation Lines . . ............... ... ... 351
Controllers. ........ oo, 352
Irrigation Systems . . .....ooe . oL 354
Sprinkler Irrigation. ................... 354
Low-Volume Irrigation. ................ 356

XX

Irrigation Design .. .................... 357
Design Symbols. ................... ... 358
Analyzing the Area ................... 358
Determine Water Requirements. ........ 358
Design Capacity ...................... 359
PrecipitationRate ..................... 359
Zone Placement.................... ... 360
Sprinkler Placement................... 361
Valve Placement ...................... 362
Pipe Placement ....................... 362

Installing the System. . ..........c...... 363
Locating Utility Lines ................. 363
Point of Connection ................... 363
Layout and Marking. .................. 364
Trench Depth...................... ... 364
Installing Pipes . ...................... 364
Installing Sprinkler Heads ............. 366
Installing Wires....................... 367
Programming the Controller ........... 367
Flushing the System................... 367
Finalizing the Installation.............. 368

Maintenance and Repair ............... 368
Adjusting Sprinkler Heads . ............ 369
Replacing Broken Sprinkler Heads . ... .. 369
Replacing Control Valves. .............. 369
PipeRepair .......................... 369
WireRepair.......................... 370
Flushing the System................... 370
Winterizing the System . ............... 370

Chapter 15

Hardscapes............. 377

Introduction................ ... oL 377

Types of Hardscapes................... 378
Walkways. .............. ... ... .. ... 378
Driveways ............ ... ... 378
Patiosand Decks................... ... 379
Stairs.......... ... oo 379
Walls. ... 380
Fences............... ... . ... ... ... 380
Outdoor Kitchens . ................. ... 381
Firepits .......... ... ... .. .. o 381

Hardscape Design..................... 381
Safety ........ ... ... ... oL 382
Pattern ............... ... ... ... .. ... 382
Water Flow.......... ... . ... ... ... 383



Hardscape Materials. .................. 384

Pavers........... ... .. . oo 385
Stone............ ...l 385
Wood and Composite Lumber .......... 386
Concrete............. .. ... il 387
Locally Sourced Materials.............. 387
Upcycled Materials. ................... 387
Asphalt............ ... ... ..o o 387
Gravel ............. .. ..o ool 388
Calculating Materials.................. 388
Ordering Materials. ................... 389
Tools and Equipment .................. 389
Grading Equipment ................... 390
Compactors .......................... 392
Tools ..o 393
Hardscape Installation .. ............... 394
Scheduling and Site Access............. 394
Marking the Area..................... 395
Setting the Final Grade ................ 396
Subsurface Preparation ................ 396
Top-Dressing......................... 398
Chapter 16
Creating the Design. .. ... 405
Introduction . .......... ... ..o oL 405
Drawing Methods . c. oo ..o oo 406
Hand Drawing ................... ..., 406
Computer-Aided Design . .............. 407
Drafting Tools and Equipment .......... 407
DraftingMedia....................... 407
Production Facilities. .................. 408
Drawing Board ....................... 408
Pencils. ...................... ... ... 409
Erasers .......... ... ... ... ... . 409
Markers, Colored Pens, and Pastel
Pencils.......... ... ... ... ... 409
Architect’s Scales and Engineer’s
Scales................. .. ... 410
Other Drawing Tools . ................. 411
Alphabetof Lines ..................... 412
LineWidths.................. ... .. ... 412
Drawing Components. ................. 414
Lettering............. . ... .. . 415
Symbols ........ ... ... ..ol 416

Types of Drawings .................... 420
Viewpoints..................... ... ... 421
Sketches ............ .. .. ... .. o 422
TopographicMaps .................... 422
Functional Diagrams .................. 423
Preliminary Design ................... 423
Final Design.......................... 424
Planting Diagrams . ................... 424

Summarize Client Requirements ........ 426

Chapter 17

Starting a Business. . ... .. 431

Introduction . .......... ... ... ..o 432

Business Structures.................... 432
Sole Proprietorship.................... 432
Partnership .................... ... ... 433
Corporations . ........................ 434
Cooperatives ................ ... ... .. 435
Doing Business As .................... 435

BusinessPlans ........................ 436
Business Plan Components............. 436
Chain of Command ................... 438

Mission and Vision Statements .......... 438
Developing a Mission Statement ........ 439
Vision Statement . ..................... 439

SettingGoals ......................... 440

Using Demographics. . ................. 441
Identifying a Target Market ............ 442
Niche Markets.................. ... ... 442

XXi



ChoosingaName ..................... 443

Business Licenses . .................... 444
Logos ... 444
Slogan............................... 444
Brand Images. ........................ 445
Choosing a Location. .................. 445
Accounting............... ... ... ... 445
Bookkeeper vs. Accountant............. 446
Employer Identification Number . ....... 446
Budgets and Costs. .................... 446
Income, Profit, and Expenses ........... 448
Debt ........ .. 448
Assets.............ooiiiinii 449
Liabilities . .. ........ ... o oLt 449
NetWorth ............ ... ... ..., 451
Returnon Investment ................. 451
Advertising. ............ .. ...l 451
Online Presence ...................... 451
Networking . ................. ... .. ... 452
Community Presence.................. 453
Newspaper, Television, and Radio. ... ... 453
Chapter 18

Pricing Landscape
Projects. . .............. 459

Introduction . ............... .. ... 00 459
Gathering Information . .....oo......... 460
Estimates and Bid Components ......... 460
Site Takeoff. .................... ... 461
Measuring Tools . ..................... 462
Site Assessment .. ............. .. ... ... 462
Project Estimates and Bids . . ............ 466
Profits and Profit Margins.............. 466
Budgetsand Costs..................... 468
Direct and Indirect Costs. . ............. 468
Operational Costs..................... 469
Quotesand Bids. ...................... 477
Hourly Rates vs. Set Prices ............. 477
Quoting a Set Price.................... 478
Bid Solicitation ....................... 479
Competitors’ Rates . ................... 481
SellingtheJob ........................ 482

XXii

Chapter 19
Client Relationships. . . . .. 487
Introduction . ................. ... . 487
Reaching Your Target Market . .......... 488
Product............ ... ... ... .. .. 488
Price ....... ... ... 488
Promotion ................. ... . ... 489
Placement............................ 489
Services Marketing Mix. ............... 490
Client Contact. ........c........c...... 491
Building Rapport ..................... 491
Setting Up and Preparing
foraMeeting ..................... 492
Meeting the Client .................... 492
Gathering Information................. 493
Interpersonal Skills ................... 494
Bid Selicitation. .............. ... . 494
Should You Accept the Job?............. 495
Will Other Projects Be Compromised? . .. 497
Making a Presentation................. 497
Quotes and Business Contracts.......... 498
Business Contracts . ................... 499
Project Management . .................. 502
Company Hierarchy................... 502
CheckingIn................... ... ... 502
Following a Work Time Line. ........... 502
Customer Service ..................... 504
Chapter 20
Landscape Installation. . . . 509
Introduction............... ... ... 509
Components of the Final Plan . .......... 510
Reviewing the Calculations............. 511
Site Takeoffs....................... ... 511
Plant Spacing......................... 512
Calculating the Volume of Landscape
Materials .................... .. ... 513
The Installation Process ................ 513
Grading ............. .. ... o oo 513
Drainage................ ... 514
Plant Delivery ........................ 514



Order of Installation. .................. 516

Protecting Existing Plants.............. 518
Planting Trees and Shrubs.............. 519
Moving and Placing Plants . ............ 520
ContainerPlants .. ......... ... ... .... 520
Balled-and-Burlapped Plants ........... 520
ConstructingaBerm .................. 521
AddingMulch............. ... ... ... 521
Staking Trees......................... 522
Planting Bedding Plants and Vines ... ... 524
Spacing.............. .. ... .. 524
Planting Vines........................ 525
Establishing Ground Covers............ 525
Watering . ................. ... . ... 527
Timing ...... ... ... ol 527
Methods of Application................ 527
CleaningUp.......................... 528
Scheduling Installation or Task Completion
Times ......... .. 528
Chapter 21
Landscape Management . . 535
Introduction.......... ... i vun.. .. 536
Management vs. Maintenance........... 536
Analysis and Treatment Assessment . . . .. 536
New Landscapes. ..................... 536
Mature Landscapes ................... 536
Management Plans ........c.. ... .0 537
Organic Fertilizers . ................... 539
Inorganic Fertilizers................... 540
Quick-Release Fertilizers............... 541
Slow-Release Fertilizers................ 542
Controlled-Release Fertilizers. .......... 542
Rates of Application................... 542
Fertilizer Application Methods. ......... 543
Watering....................... .. .. 544
Application Methods .................. 544
Soil Texture ..., 545
Mulching ........... ... . ... oL 546
Depth ......... ... ... 546
Application .......... ... ... ...l 546
SCASOM. . v 547

ReasonstoPrune ..................... 548
Time for Pruning .................. ... 550
Pruning Techniques................... 552
Managing Annuals.................... 554
Soil Preparation. ...................... 554
Watering and Fertilization ............. 555
Winterization......................... 555
Mulching ........... ... ... .. o 556
Pruning ........................ ... 556
Compost and Fertilizing . .............. 556
Watering. . ........... ... ... .. ... 556
Early Fall or Late Spring Freeze . ........ 557
Sustainable Landscaping Management . . .557
Scheduling Multiple Projects............ 558
Task Completion Times . ............... 558
Logistics............... . 559
Chapter 22
Pest Management . ...... 565
Introduction . .................. ... . 566
UsingIPM. ........... ... ... ... . ... 566
Identifying the Plant and Pest........... 567
Monitoring the Pest ................ ... 567
Threshold Levels................... ... 567

xxiii



IPM Control Methods . ................. 568
Prevention, Suppression,
and Eradication................... 568
Cultural Controls ..................... 569
Sanitation Controls.................... 570
Exclusion Controls .. .................. 570
Physical and Mechanical Controls. . ... .. 570
Biological Controls .................... 571
Chemical Controls .................... 573
Typesof Pests......................... 573
Weeds. ............. i 573
Invertebrate Pests . .................... 574
Plant Diseases . ....................0... 577
Viruses. . ... 577
Fungi............... .o 578
Bacteria.......... ... ... . .. . ... 578
Vertebrates .. ................. 0. ... 578
Types of Pesticides. ..........«..... ... 579
Herbicides ........................... 579
Insecticides .......................... 580
Pesticide Formulations ... .............. 581
Liquid Pesticides. ..................... 581
Pesticide Dusts . ...................... 581

XXiv

Pesticide Granules
Wettable Powders.................. ...
Aerosol Sprays. ..................o.. L
Fumigants

Pesticide Labels ......................
Required Information
Pesticide Names
EPA Registration Number..............
Active Ingredients and Mode

of Action.................. ... ....
Toxicity............ oo
Lethal Dose and Lethal Concentration . . .
Signal Words...................... ...
First-Aid Instructions. .................
Precautionary Statements ..............
Restricted Entry Interval . ..............

Pesticide Application. ......c..........
Licenses and Certifications . ............
Application Methods ..................
Mixing Pesticides .....................
Assessing the Area....................
Applying Pesticides ...................

Storage and Disposal

Appendix
Plants Commonly Used in Landscape
Designs..........................
Plants for Wet and Dry Locations
Pro Tips for Pruning Landscaping
Plants
Average Task Times ...................
Writing and Understanding Binomial
Nomenclature



Feature Contents

Career Connection Features

Roger Phelps, Corporate Communications Manager, STIHL Inc. ............ 4
Jenn Myers, National Association of Landscape Professionals ............. 46
Leslie Herndon, President of Greenscape, Inc. . .......................... 70
Brock Holtzclaw, Arborist . ... 100
Preston Montague, Naturalist........................................ 132
Tracy Sides, Landvision DesignsInc............ ... ..., 151
Edward Furner, Premier Service Director for Mariani Landscape ......... 178
Dana Massey, President, Plantworks Nursery, Inc. ...................... 198
John Hoffman, Nurseryman . ........... ... ... i i ... 218
Brie Arthur, Garden Communicator ...............c. ittt . 246
Dr. Robert Lyons, Educator, Director, Volunteer. . ....................... 287
Judson Mills, Super-Sod General Manager.............................. 311
Patrick Freeman, SiteOne Landscape Supply ........................... 340
Mason Dyer, Territory Manager, Belgard Pavers and Landscapes ......... 400
Brock Lavrack, Brightview Landscape Services. ........................ 425
Hunter Casey, Casey Nursery Inc. .......... ... ... ... . i 442
Brigitte Orrick, The Davey Tree Expert Company ....................... 454
Joshua Richardson, CPP, Landscape Designer, Ruppert

Landscape, Raleigh/Durham, NC ............................. ... 481
Al Newsome, Entrepreneur and ArtLover............................. 504
Brice Conner, Ocean Forest Golf Club . .......... ... ... .. ... ... ........ 526
Dr. Joshua Pool, Chief Operations Officer, Timberline Landscaping ... .... 560
Colby Griffin, Extension Agent............. ... ... ... .. i 591

STEM Connection Features

Science in Plant Production—Micropropagation.......................... 6
Reading Rulers and Tape Measures. ........... ... ..., 83
Variegation. ...... ... 148
Turfgrass Morphology ........... ... .. i 278
Measurement CONVErSIONS. . . ... ...uuuuut i 299
CalculatingSeed . ....... ... ... ... 300
Calculating Sod . ...... ... 301
Electrical Measurements ............... .. ... ... . i 319
Pump Energy Use...... ... ... 331
Calculating Stone Amounts. . .......... .. i 338
Irregular Shapes .......... ... . . . 390

XXV



XXVi

Material Calculations . . ...ttt 391

Calculating Slope .. ... .o 398
Calculating Square Footage and Perimeter....................... ... ... 465
Personal Pace......... ... .. . . . 466
Calculating Task Times .. ... 529
Spreader Calibration. .......... ... ... ... .. i 539
Using the Soil Triangle....... ... ... ... 545
Pesticides and Beneficials: The Wilsonville Bee Kill ..................... 571
Chemical Structure and Toxicity. . ....... ... ... i 572
Calibratinga Hand Sprayer.............. ... ... ... . ... .. . ..... 590

Hands-On Landscaping Features

Sharpening Lawn Mower Blades . .......................... ... ... ... 95
Living Walls. . .. ... 164
Interpreting Seed Labels and Packets .................................. 191
Planting Geophytes. . ........ ... . . . e 248
Taking a Soil Sample. . ........o . i 305
Calculating Square Footage of Odd Shapes ......................... ... 467
Meeting the Client's Needs . . ........................................ 476
The Pricing Process. . ......ooo i 478
Meeting the Client’s Needs ... ....... ... . ... i, 499

Workplace Readiness Skills Features

Timeliness ...... ... .. 29
Ornamental Plant Production............ ... .. ... i, 190
Enhancing Your Understanding of Plant Processes. . .................... 222
Enhancing Your Observation Abilities ............................. ... 325
Sustainable Designs . ............ .. . 393
Enhancing Your Ability to Create Detailed Records..................... 469

Additional Features

Using Social Media Responsibly. ........... ... ... 40
Case Study: Working Well with Others........................ ... ... .. 42
Developing Leadership Skills . ......... ... ... i 43
Case Study: Working Safely. ........ ... ... ... 54
Case Study: Staying Safe around Large Equipment. ...................... 72
Case Study: Staying Safe While Trimming Trees......................... 72
Gaining Knowledge and Developing Skills ............................ 134



Preserving Plants for the Future...................................... 226

Thinking Green: Electric Mowers. .................. ... ... .. ...... 283
Thinking Green: Harvesting Rainwater ............................... 347
Living Green: Permeable Hardscapes ................................. 395
Keeping Track: Installation Checklist ................................. 400
What Catches Your Eye?. . ....... ... . 415
Keeping Track: Create a Design Checklist. . ............................ 423
Developing Business Skills ............. ... ... ... ... . 437
Bids, Estimates, Proposals,and Quotes . ......................... ... ... 463
Living Green: Controlling Snailsand Slugs ............................ 576

= . Lee: vy




