CHAPTER

24

Landscape Design

Chapter Outcomes
After studying this chapter, you will be able to:
•
•
•
•
•
•

Describe the landscape design process.
Identify the elements and principles of landscape design.
List tools used by landscape designers and architects.
Discuss water-wise gardening.
Describe methods of water gardening.
List careers related to landscape design.

Words to Know
absolute scale
aquascaping
base plan
color theory
concept plan
container water garden
emphasis

functional diagram
graphic
interconnection
landscape architect
landscape contractor
landscape designer
perspective

preliminary deesign
rain garden
relative scale
repetition
simplicity
texture

Before You Read
The summary at the end of the chapter highlights the most important concepts. Read the chapter
and write a summary of it in your own words. Then, compare your summary to the summary in
the text.
630

Copyright Goodheart-Willcox Co., Inc.

While studying this chapter, look for the activity icon

to:

• Pr
Prac
actice voc
occab
abullar
aryy te
term
rm with
rms
h e-flash carrdss and
nd mat
a ch
chin
hin
ing
ng a
acctitivi
v tities
ess.
• Ex
Expand le
earn
ea
rnin
i g wi
with
h the
h Corrne
ner
er Ques
Quesstit on
Qu
onss an
and
d interactiv
ive
iv
e acti
accttiivi
v tities
es.
es
• Reinforc
rce
rc
ce wha
hatt yo
you le
you
learn byy compl
ompl
om
p ettin
ing
ng th
he en
e dd-of
of-c
of
-cha
-c
hapt
ha
ptter
p
er questio
ons.
nss.
www.g-wlearning.com/agriculture

pe
ped
p
edro
ed
ro
ros
ossala/
ala
al
ala
la//S
/Sh
Sh
S
hutt
uttters
u
tttter
ers
e
rrs
stoc
tto
oc
o
ckk.c
k..c
.co
om;
om
m;; h
m
ha
an
n8
n87
8
87
71
111
11
111/
1
1/S
/Sh
hut
utte
u
ter
erstock
er
sto
sst
tock
to
ck.
c
k.com
k.
com
co
om; 20
009
00
09
0
9fot
fo
fo
otofr
of ien
ofri
ien
ie
nd
dss/
ds/
s/Shu
Shutte
h tte
hu
ttterst
rstoc
ock
o
ckk..co
c
.c
co
com;
m; Ch
Cha
C
ha
h
alo
lloe
oe
o
oemph
emph
mp
m
ph
p
han/
an/
an
n/Sh
Shu
S
hu
h
u
utttte
ttte
terst
rrs
ssttock
oc
oc
ckk.co
.c
co
c
om;
m; w
wjjja
wja
arrek
re
ekk/Sh
e
ek/
//S
Shu
uttt
utt
tte
errrssstoc
ers
to
ttoc
oc
ock.c
kk..c
.co
om
m

631

I

f you were asked to describe one famous American landscape design
or garden, you might consider Central Park in New York City. This lush
landmass nestled below the New York City skyline is a green retreat for
millions of residents and tourists, alike. The original design and concept of
this green space was created by a man many experts refer to as the father of
American Landscape architecture. Frederick Law Olmsted designed Central
Park and also dozens of college and university campuses; private homes,
such as the Biltmore in Asheville, North Carolina; and many designs housed
at US and local parks, such as the National Zoo in Washington, DC.
Olmsted helped found the American Society of Landscape Architects (ASLA)
and forged conservation movements across the country. A landscape architect
is a professionally trained and educated individual with knowledge of plant
material and engineering. In 1898, Olmsted and several other men founded the
ASLA to act as a voice for landscape architects throughout the United States. This
organization sponsored education efforts and provided leadership promoting the
incorporation of principles of landscape design into American life.

Frederick Law Olmsted’s thorough understanding
of conserving American natural resources and native
landscapes helped to form many parks that are still in
use today. Many industrialists set sites on Niagara Falls
for manufacturing, but Olmsted worked to preserve this
landmark, Figure 24-1. He continued to advocate for
conservation throughout his career, leading to the formation
of more than 600 landscape projects under his direction
throughout his lifetime.

The Design Process

Jim Lopes/Shutterstock.com

Figure 24-1. Frederick Law Olmstead
fought to save Niagara Falls (now a national
landmark and park) from being industrialized.

The design process begins with objectives for a
landscape. The designer must understand the objectives
for the site and its conditions. With this knowledge,
the designer creates a landscape plan to include plants,
hardscape elements, and other features. The designer
incorporates elements and principles of design to create a
functional and aesthetically appealing landscape that can be
maintained and enjoyed by the client or public.

Landscape Design Steps

Whether a customer is coming to a professional
designer, or a homeowner is attempting to make an
area more functional, there are certain steps to follow to create a suitable
landscape plan. These steps include establishing the problem and objective,
succeeding in the design sequence, accepting the final plan, contracting the
final plan, performing the billing services, and setting up a maintenance plan.
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Corner Question

Problem and Objective
The landscape design must first start with a need. There is no reason to
install a landscape if there is no problem to solve or goal to achieve for the
site. Whether it is for aesthetics; to help detour water runoff or erosion; or to
create a space that will function for recreation, learning, or edible production,
there should be a goal for the landscape.
A landscape designerr is a person with horticultural expertise, formally or
informally educated, who often works on small landscape projects. During
this first stage of the landscape design process, the designer may be working
with a customer. This stage can also be referred to as the client interview.
Designers must identify the limitations of the site and determine the problem
to be solved or goal to be achieved. The designer will then create an objective
for the design.
The objective for a landscape plan creates a goal for the site. This goal
should state a solution to the need or problem. The client can determine the
objective for the site, the designer can assist the client, or the designer can act
alone to form an objective suitable for the needs of the future landscape.

Who is Martha Schwartz?

Design Sequence
The design sequence step includes a great deal of communication and
exploration between the designer and the client. This process permits idea
exchange between the designer and the client until a final plan is reached.

History Connection
Frederick Law Olmsted
Frederick Law Olmsted had to interview his client, George Vanderbilt, to
de
etermine the objectives for the 125,000-acre Biltmore estate. Olmsted was
no
ot impressed with the surrounding land and suggested a solution to the site’s
prroblem: create a park, manage the timber, grow plants in their own nursery,
an
nd reestablish the deforested site that would become the Biltmore Estate.
To
oday, this land is now part of the Pisgah National Forest.

Corner Question

Tomf688/Wikipedia/GFDL
L
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What historical pieces
or artifacts should a
landscape designer or
architect look for on an
older piece of land?

634 Horticulture Today

The steps of the design sequence
include site analysis, functional
diagrams, concept plans,
preliminary designs, and the final
landscape plan.
During the site analysis phase
of the design sequence, a designer
creates a site survey and analysis.
He or she measures the site and
takes note of all existing plants
that will be saved and standing
structures. The designer also
investigates soil quality and creates
a thorough base plan. A base plan
is a map showing a site with the
Toa55/Shutterstock.com
details of the landscape and its
Figure 24-2. A site plan provides the basic map or foundation plan for
structures, Figure 24-2. This plan
a landscape design.
is the foundation for all further
planning. Special attention should
be paid to sun direction, surrounding roads, existing
water and utility lines, historical features or markers,
unique habitats or ecosystems, and prevailing winds.
A plot map should be acquired that shows the actual
survey of the land. These items together will make
up what is known as the base plan or base map. This
is a bird’s-eye view of the site and is known as the
plan view.
A functional diagram is a series of loosely
drawn circles that divide spaces into areas that
will be decided on by the designer, Figure 24-3.
These circles represent the size of the area, but the
scope can be further developed into outdoor rooms.
Functional diagrams are also known as bubble
diagrams.
A concept plan is a map or design that shows
the general layout and possibilities for a landscape.
This plan is more detailed than functional diagrams.
This stage may also include the creation of outdoor
charobnica/Shutterstock.com
rooms. Outdoor rooms move space from inside of the
building or home to the outdoors. This method creates
Figure 24-3. A functional diagram begins to create
spaces, in the shapes of bubbles.
a continuous flow that can include spaces such as
private, public, recreational, or utility areas. A private
area can include a secluded porch or kitchen space. A public room will be
visible from various vantage points. A recreational space can include a pool
or playground, and the utility space may function for storage or garbage
disposal.
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The preliminary design is a map that breaks down
the concept plan and includes more thorough details,
Figure 24-4. This stage, also called a draft design,
depends on the size and complexity of the site. Here,
elements and principles of design lead to selection of
materials. Several layers and approaches are made
that include changes, deletions, and substitutions.
The focus on meeting the objectives of the design and
exchange with the design client continue throughout
this part of the design program.
The final plan is a map that reflects reactions from
the client fused with the design objectives. This final
plan includes all details and is a road map for the
installation of the design at every level. It also includes
plant selections, specified features, and graphics
(pictorial representations) meant to impress the client.
Often, these final designs are colorful interpretations
made by the designer to represent the future landscape.

Acceptance

charobnica/Shutterstock.com

When a client accepts the final plan, the following
Figure 24-4. A preliminary design provides a
foundation for clients and designers to discuss and
phase of the landscape process focuses more on
make changes to before a final design is created.
business practices and transactions. At this point,
a landscape designer’s job is over. Some landscape
designers and architects work alone and offer no further services, but
All gardening
many landscape design businesses also provide design installation and
is a landscape
maintenance services for design customers.

“

Contracting
The final plan is presented to a landscape contractor
for a bid. A landscape contractorr is an individual who
installs and maintains landscape elements. This bid is a
quote of how much the installation will cost the customer.
Projects range from thousands to many millions of
dollars, depending on the scope and size. Usually,
various contractors will bid and provide a plan for the
installation. The customer will then choose the company
to implement the design and settle on a price.
Landscape contractors vary in size and specialty.
A landscape contractor may only install plant material
and not garden features. The landscape contractor
can subcontract or hire other businesses to finish
work that is out of the company’s range. For example,
a landscape design usually includes irrigation and
hardscapes. A subcontractor who specializes in each
of these areas can be hired to install each of these
components to make the overall installation and
construction a success, Figure 24-5.

Copyright Goodheart-Willcox Co., Inc.

painting.”
—William Kent

Ozgur Coskun/Shutterstock.com

Figure 24-5. A subcontractor installs elements of
the landscape design. Subcontractors are often
hired by the general contractor for the project.
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Corner Question
Where is the largest
pool in the world?

Billing
An essential part of landscape design and installation work rests in the
details. These details usually include billing and finances. A landscape crew
cannot be paid if money is not collected. An understanding of business
principles is essential to every landscape company. Landscape designers
and contractors must employ individuals who offer business expertise
to oversee financial transactions. Money must be collected by clients and
distributed to all of the employees and the companies who worked together
on the project.

Maintenance Plan
What happens after the landscape is installed? Who takes care of this
new beautiful site? Landscape maintenance workers can continue to cultivate
gardens and keep them in their best shape.
Paying particular attention to the business or financial management of a
landscape maintenance plan benefits the future of a green industry business.
A contract should be made to outline what services will be provided, when
they will take place, and when payment will be collected. All of these
elements ensure that both the customers and the providers of the landscape
services are content.

Drawing Board or
Computer-Aided Design

Steve Bower/Shutterstock.com

Figure 24-6. A landscape design may be hand-drawn using paper,
drafting tools, and a drawing board.

Like all artists, a landscape
designer or architect must find
a method to express landscape
plans. Designers may choose to
draw their designs by hand using a
drawing board or to create designs
using a computer, Figure 24-6.
Computer-aided designs are created
using a number of software systems
or programs on the computer. This
method of design became popular
in the late twentieth century and is
continuously reinventing itself in
the twenty-first century through the
progression of technologies.

Drawing Board
A drawing board is a flattened space that lends itself to drawing.
Designers employ various forms of paper or canvases on top of their
preferred drawing board. This could be a desk, a wooden sketch board, or
a table. Many designers prefer to work on an elevated platform where they
can stand or have a raised seat. Several of these design workspaces (which
include drawing boards) comprise a studio.

Copyright Goodheart-Willcox Co., Inc.
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Computer-Aided Design
Computer-aided design software allows users to create
landscape designs for many types of projects, Figure 24-7.
Graphic images of completed projects appear so real that some
untrained eyes cannot determine whether the product is an
actual photograph or a designer’s interpretation created using
computer-aided design. Many designs are drawn in three
dimensions and allow the viewer to see all angles of the design.

Graphics
The graphics (symbols) on a landscape plan act as
two-dimensional representations of real-life plant material or
features. The landscape plan is a map that contains symbols.
The symbols are the graphics. The landscape plan also has
a key that tells what the graphics represent. For example,
a circle with serrated edges may represent an evergreen
Crystal Home/Shutterstock.com
perennial shrub or an ornamental grass. A key created by
Figure 24-7. Computer-aided design
the landscape designer or architect tells what the symbols
software can be used by designers to
represent. Actual plant names or other identification points
create a landscape plan.
often accompany a graphic on a landscape plan.
Each landscape designer or architect has his or her own
interpretation of commonly used graphics. Much like handwriting, the
designer will add something to the graphic that makes it unique to that artist.
Like all art, a hand-drawn landscape plan can be traced back to the designer
or artist based on the manner in which the graphics appear.

Elements and Principles
of Landscape Design
Creating a pleasing and functional
landscape does not happen by chance. It is
planned and executed using the elements
and principles of design.
A talented and knowledgeable
landscape designer or architect forms
landscape plans by employing elements
and principles of design. The principles
guide the designer or architect in solving a
problem or achieving an objective for the
site. The result of a well-executed landscape
plan should be an enjoyable, functional, and
sustainable landscape, Figure 24-8.
The features of a landscape can be
physically described by the visual qualities
and are referred to as the elements of design.
These include line, form, texture, and color.

Copyright Goodheart-Willcox Co., Inc.
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Figure 24-8. A functional landscape plan should create a
beautiful outdoor space with purpose.
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Corner Question
How many colleges
and universities in the
United States offer
landscape architecture
programs?

The principles of design include the fundamental concepts of
composition, including balance, proportion, repetition, emphasis, and unity.
These principles serve as guidelines to arrange or organize the features to
create an aesthetically pleasing or beautiful landscape.

Line
A line defines the borders of a space. In a garden, the lines help to create
rooms and help individuals relate to the landscape. The properties of a line
govern how people will respond emotionally and physically to the landscape.
Lines can be straight, curved, vertical, or horizontal.

Straight
Straight lines serve to direct the eye to a focal point.
Lines appear formal and produce rigid structure to
a space. Symmetrical designs employ straight lines.
Lines are often found in features (hardscape materials),
Figure 24-9A.

Curved
Adisa/Shutterstock.com

A curved line produces a more diverse impact than
a formal straight line in a space. A curved line helps a
person to meander through a space. A large curved line
creates a much different effect from small curved lines.
Curves align themselves with nature and partner well with
asymmetrical designs, which are informal and relaxed,
Figure 24-9B.

Vertical

Elena Elisseeva/Shutterstock.com

Vertical lines guide the eye upward. This action
persuades one to think that the space is larger that it may
really be. Tall trees and structures, such as poles meant to
trellis vines, are examples of vertical lines.

Horizontal

rodho/Shutterstock.com

Figure 24-9. A—The straight lines created
by these trees and shrubs are geometric and
formal. B—These curved lines are informal.
They generate a relaxed mood. C—Pavers,
sidewalks, and border plantings can be
constructed to produce horizontal lines.

A horizontal line guides the eye laterally. These lines
can divide or unite spaces. Examples include paths, hedges,
or structural walls. When looking at a landscape design in
plan view (bird’s-eye view), horizontal lines define garden
beds and hardscapes, Figure 24-9C. There are three types of
horizontal lines:
• Plant lines—the boundaries of plant material in
relation to one another and the garden bed or
hardscape materials.
• Bed lines—edges where the plant bed encounters
another material, such as hardscape materials.
• Hardscape lines—examples include a wall, fence, or
edge of the material.

Copyright Goodheart-Willcox Co., Inc.
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Form

Corner Question

An outline that encloses a space produces a shape. A three-dimensional
mass of that shape is referred to as the form. A person encounters form
throughout the landscape. Plants, features, and water provide forms that help
to establish a space visually. A negative space (void) between plants can help
to define a plant’s form.

What is the longest
straight line you can sail
in the world?

Geometric
Geometric (formal) forms include circles, squares,
and polygons. Circles can vary infinitely. Full, half,
semi-circles, ovals, ellipses, arcs, and segments are all
circular forms. Circles entice the eye into the center,
perhaps leading to a focal point.
The strong lines and formality of a square provide
a great deal of opportunity for complexity in a
landscape. Features, such as stepping stones, pavers,
and bricks, are easily incorporated into landscapes.
Polygons are many-sided and can include triangles
or hexagons, Figure 24-10. These forms can be complex
and should be used in limited quantities because
overuse can be distracting in a landscape.

Serg Zastavkin/Shutterstock.com

Figure 24-10. Various shapes, such as these
polygons that have many sides, are used in a
variety of garden designs.

Naturalistic
Forms that imitate nature can be used in a landscape.
• Meandering lines—imitate the lines of rivers and streams.
• Organic edges—imitate the lines of plants, rocks, and other natural materials
• Fragmented edges—imitate edges of pavers or bricks. Often, edges
will gradually disappear into the landscape.

Plant Forms
The form of a plant is its distinguishable aspect. A mass of plants
(several plants clustered together) can create a new form altogether.
A unique plant form serves as a possible focal point in the landscape.

History Connection

Palace of Versailles

One of the most famous gardens in the world,
att the Palace of Versailles, was designed for King
Lo
ouis XIV by André Le Nôtre. The gardens began
de
esign in 1661, and the gardens had developed to
th
he point of inauguration in 1664. The gardens were
no
ot finished, however, at this time. Construction
co
ontinued for over a century. The gardens of
Ve
ersailles are known for their formality and
im
mmense water features.
Brian Kinney/Shutterstock.com
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Corner Question
How popular are
variegated plants
compared to green
plants?

Plant forms will vary depending on the perspective of the viewer. A form
of a tree perceived while sitting under its shade vastly differs from the form
perceived when standing at a distance. Forms of plants can include trees,
shrubs, and ground covers.
• Trees. Forms of trees include oval, columnar, vase, round, weeping,
and pyramidal. Tree forms not only create an aesthetic, they also can
be functional. A weeping tree can provide a unique space for cover,
and a series of columnar trees can create a screen.
• Shrubs. Forms of shrubs involve upright, arching, rounded, mounding,
vase, spikey, cascading, and irregular shapes. Particular attention to the
form must be paid, especially if the designer wants to form a mass or
grouping. A rounded or spikey plant may generate an excellent mass,
but a vase-shaped shrub form may produce a better focal point.
• Ground covers. Technique where producing a mass of ground covers achieves
a more functional and attractive landscape component. Matting, spreading,
clumping, sprawling, and short spikes comprise ground cover forms.

Texture
Texture adds interest and contrast to a landscape,
Figure 24-11. The texture of a plant or a feature refers to how
coarse, rough, smooth, or fine a surface feels or appears.

Coarse
SDeming/Shutterstock.com

Figure 24-11. Gardeners create texture in
garden spaces through use of varied leaf
shapes, branching, and variegation.

Plants and hardscape materials exhibiting coarse texture
are bold, rough, or interesting and draw attention. Plants with
large leaves, variegation (difference in colored zones of the plant),
irregular shapes, and thorns lend themselves to coarse texture.
Hardscape materials that are roughly cut, large, aged, or appear
unfinished contribute to coarse texture.

Fine
Skinny leaves, delicate flowers, long stems, and vines are examples of fine
textures. These are the wispy or light and airy feeling plants. This texture helps to
overstate distance and make the area appear more spacious. Fine-textured plants
include bamboo, grasses, Japanese maples, and ferns. Smooth hardscapes, reflecting
pools, and water features with a fine mist also appear to have a fine texture.

STEM Connection
The Saguaro Cactus
The saguaro cactus (Carnegiea gigantea) is known as
the co
owboy cactus of the southwestern United States desert
la
and
dsccape. These extremely drought-tolerant plants can shrink and
swell by 25% in girth during periods of rain and drought. Their deep
roott syystems help them to survive dry and windy periods of time.

Ingrid Curry/Shutterstoc
ck.co
om
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Corner Question

Medium
Plants and hardscapes that can be considered neither coarse nor fine
textures fall into the grey zone known as medium texture. A plant that is
rounded with average spacing of leaves and insignificant color or attributes
is an example of medium texture. Hardscape materials, such as flagstone,
finished wood of a patio or pergola, and concrete surrounding a pool, are
examples of medium texture. The medium texture plants and hardscapes
help to unify their coarse and fine texture counterparts of the landscape.

What is the color
scheme of a garden
that has all of the colors
within the color wheel?

Color
Many people value color in a landscape. Color is the most visible
characteristic of the landscape, but it is the least permanent. Color theory
is a body of practical guidance for using and mixing colors. Color theory
produces an arrangement of colors known as a color scheme. Three basic
color schemes are complementary, analogous, and monochromatic.

Complementary

Did You Know?

Greatly contrasting colors, those directly across from one another on the
color wheel, make up a complementary color scheme. Common complementary
color schemes are red and green or blue and orange. Complementary color
schemes occur naturally in plant material, Figure 24-12A.

No “true black” flower
has been found in
existence. There are
deep shades of red and
purple that are nearly
black, but there are no
real black flowers.

Analogous
Three to five colors that are adjacent to one another on the color
wheel are called analogous. This color scheme sometimes is referred to as
harmonious, Figure 24-12B. An example of this color scheme would be blue,
blue-violet, and violet.

Monochromatic
A monochromatic color scheme involves only one color but has different
shades or hues within that color scheme, Figure 24-12C. Green is always
present in landscapes, but inclusion of an orange color and different light or
dark versions of this color creates a monochromatic effect.

A

Leena Robinson/Shutterstock.com

B

happykamill/Shutterstock.com

C

ying/Shutterstock.com

Figure 24-12. A—Complementary colors can be found in various plantings. This bird of paradise naturally has complementary
colors, blue and orange, within its unique flower. B—This bed of zinnias is an analogous array of color. Oranges, pinks, reds, and
yellows are adjacent on the color wheel. C—A monochromatic color scheme employs only one color, such as this white garden.
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Balance
Balance is the distribution of components to
create aesthetic on both sides of the design. Balance
can produce the symmetry or lack of symmetry on
the left and right side of the landscape.

Symmetrical

pedrosala/Shutterstock.com

Figure 24-13. This garden’s geometric pattern is
symmetrical and very formal.

A symmetrical balance crafts a feeling of
formality. The landscape acts as a mirror or reflection
of itself in relation to a central point, Figure 24-13.
This stately landscape demands particular care and
attention from horticulturists. The sides must remain
similar to maintain the appearance of symmetry.

Asymmetrical
An asymmetrical balance differs from one side of
an axis to the other. The effect of this technique produces
varying sides, but the weight of each side balances and
keeps equilibrium. The overall effect of asymmetry
yields interest, mystery, and curiosity, Figure 24-14.

Perspective

StudioSmart/Shutterstock.com

Figure 24-14. This asymmetrical space has
reflections on both sides of the creek. The sides are
balanced but they are not the exact same.

Perspective refers to the size and placement of
objects in a landscape to create depth and distance in
a design. The balance of the foreground, midground,
and background in a landscape contribute to
perspective. The designer can create focal points or
attention at any of these points. Designers often choose
to compose a design with either the foreground (closest
to the viewer) or the background dominant.

Proportion

“Happiness is

not a matter of
intensity but of
balance, order,
rhythm, and
intensity.”
—Thomas Merton

The size of an object in relation to other objects constructs proportion.
The human size determines the proportion for landscape because the sizes of
other objects are relative to the human frame.

Absolute Scale
Absolute scale is the true size of an object. It relates the proportional
value of the landscape features to a fixed structure. For example, a small tree
next to a house will cause the house to appear large. On the other hand, large
trees around the same house will cause the house to appear small. The house
is the same; but in relation to the trees, it can appear small or large.

Relative Scale
The relative size of objects within a landscape is the relative scale. For
example, the size of a dwarfed apple tree may seem fairly small for a person
that is over six feet tall; however, this same tree may seem large to a toddler.
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Repetition
Repeatedly using elements or features in a
landscape invents a pattern or sequence that pleases
the human eye. Too little or too much repetition
(repeated elements within the landscape) can create
a poorly designed landscape. Some repetition
produces a harmonious feel through replicating form,
texture, color, or lines in a landscape. Plant materials,
hardscapes, or other features can be easily echoed
through countless efforts that can include replicating
patterns. However, to add depth and interest, slight
variances through subtle changes of color, texture, or
size can be used, Figure 24-15.

Jamelle Lugge/Shutterstock.com

Figure 24-15. Repetition, an element of design, can
be noted with these repeated arbors bracing bright
yellow flowering vines.

Emphasis
Emphasis refers to the prominence given to something, such as the focal
point in a design. Emphasis is achieved through the use of varying colors,
textures, sizes, shapes, groupings, and materials. A bold sculpture can create an
area of emphasis. A plant that comes into bloom draws attention. Emphasis in a
garden should change throughout the year as the seasons change. A plant that
was dominant one week while in bloom may remain subordinate the remaining
51 weeks. A landscape constantly changes; and the emphasis does as well.

Did You Know?
Plants that draw
attention are referred
to as specimen plants.
Plants with a unique size,
shape, color, or texture
are specimen plants.

Unity
Unity is often referred to as harmony. Achieving this principle of design
occurs only by linking all elements and principles of design together in a
consistent composition. Much like a puzzle, all of the elements must fit together
to form one cohesive, harmonious design. Manipulating interconnection, unity
of three, and simplicity can pave the path for a landscape rich with unity.

Interconnection
A seamless linkage between diverse features
to create blending is known as interconnection. For
example, plants and other elements can be related
to one another in a landscape. Continuing lines or
linking spaces together promotes interconnection.

Unity of Three
Organisms in nature seek balance. Grouping
plants or other garden elements in threes or other
odd-number groupings gives a strong sense of
balance and unity. Odd numbers permit greater
variances in heights and are seen as one group that
cannot be visually divided with ease. These oddnumber principles contribute to an overall feeling of
unity, Figure 24-16.
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Figure 24-16. The “unity of three” principle works
better in the landscape than using even numbers of
plantings.
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Corner Question
What style of gardening
or landscaping is
known for its simplistic
style?

Simplicity
Simplicity is the quality of being plain, natural, or uncomplicated.
Keeping a landscape simple stimulates clarity and provides a revelation for
the purpose of a design. Careful and intentional deletions of elements within
a landscape design help to promote simplicity. Too many variables in any
design can create a feeling of anxiousness. Simplicity promotes a feeling
of being grounded and relaxed. Designers must keep this in mind when
creating garden spaces.

Tools of Landscape Design
Whether you plan to create a landscape plan by hand or use a
computer, you will begin with a foundation of measurement. Precise
measurement, whether metric or with an American rule, must be
followed by the designer. Designers use various tools to create a
two-dimensional site plan reflecting what exists in the landscape.

Measurement Tools
Measuring a site requires precision. Close attention to detail,
keeping measurements in the same unit, and a keen understanding
of geometry work together to produce a precise representation of
the landscape. A skilled landscape designer will use various tools
to aid in accurate compilation of measurements on the site.
PRILL/Shutterstock.com

Figure 24-17. A measuring wheel helps
landscape professionals accurately
measure areas that will then be
transferred to design plans.

Measuring Wheels
A measuring wheel, or surveyor’s wheel, is a measuring
device that measures a distance from one space to another. The
operator walks beside the measuring wheel and records the
measurements, Figure 24-17.

Transit Levels
Surveyors use a transit level to measure
land elevations, Figure 24-18. A surveyor
looks through this telescope-like device and
reads elevation measurements.

Drawing Instruments

Dmitry Kalinovsky/Shutterstock.com

Figure 24-18. A transit level is a measuring tool that helps
landscape professionals measure elevations and distances.

After the measurements have been
made, a site plan showing specific
measurements of the area must be formed.
A designer or architect employs various
tools and instruments to create the
landscape plan. These tools may include
drawing boards, pencils, erasers, scales,
T-squares, compasses, templates, and
drafting triangles.
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Corner Question

Drawing Boards
A flat surface, such as a desktop or table, can act as a drawing board.
Usually, architects and designers prefer to work on a large drawing board
space that does not inhibit the ability to reach the design from all sides.

What did people use
before rubber erasers to
remove graphite marks?

Pencils
Architects and designers use two types of pencils: mechanical and
drawing pencils.
• Mechanical pencils—range in thickness of lead (ranging from 0.2 mm
to 0.9 mm). These pencils are advantageous in that there is no need to
sharpen the lead.
• Drawing pencils—lead encased in wood that must be repeatedly
sharpened.
Whether it is a mechanical or drawing pencil, the pencil lead (made of
graphite) has varying degrees of hardness. A soft lead creates dark, heavy
marks, while a hard lead forms light, finer marks. A European scale illustrates
the varying degrees of hardness (H) and blackness (B).
• The H scale—the higher the Hs (1H to 10H), the harder the lead and
the lighter and finer the mark.
• The B scale—the higher the Bs (1B to 10B), the softer and darker the mark.

Did You Know?
Graphite is not only
used for pencils but
also for insulation,
barriers for brakes,
rockets, and fire doors.

The American #2 pencil is an HB pencil. Most designers and architects
like an HB to a 2H. These pencils are less likely to smear on paper than a 10B.
See Figure 24-19.

Erasers
Erasers can potentially be used to fix a mistake. They also can make a big
mistake bigger. A poor-quality eraser can tear the paper or cause increased
smudging. Erasers should only be used during the final stages of design. In
functional diagrams or preliminary designs, there is no need to erase. Just
write over your mistakes and move on. In the final plan, a mistake can be
erased with a vinyl eraser for the best effect.

Scales
An architect’s scale or engineer’s scale is a specialized, triangular ruler.
The scale is ordinarily 12″″ long (ranges from 4″ to 36″ long) and includes
multiple units of length to facilitate drafting. An architect’s scale is a
fractional scheme differing from the engineer’s scale, which uses a decimal
scaling system (more precise).
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Figure 24-19. The varying hardnesses of pencils help landscape professionals create their perfect plan. What is the
most common pencil used by landscape architects and designers?
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Common measurements of the
architect’s scale are 16 (full), 3, 1-1/2,
1, 3/4, 1/2, 3/8, 1/4, 1/16, 1/8, and
3/32. For example, a 1/4″ means that
for every 1/4″, it represents an amount
determined by the architect or designer.
If the architect or designer says that
1/4″ = 1′, then 1″ on the landscape plan
is equal to 4′ in the landscape. Another
example is that 1/8″ = 10′, meaning
1″ on the landscape plan equals 80′ in
the landscape. The most common scale
used by architects and designers is 1/8.
Andrey Popov/Shutterstock.com
The engineer’s scale is used by some
Figure 24-20. This designer is using an engineer’s scale.
architects and designers and differs
a little. The scale will include 1/20,
1/20, 1/30, 1/40, 1/50, and 1/60. The
designer will use the scale 1/10, where 1″ equals 10′. This scale
(1/10) is also the most commonly used scale for landscape
designers and architects who use an engineer’s scale. See
Figure 24-20.

T-Squares
A T-square is a device that is used for drawing vertical and
horizontal lines, Figure 24-21A. This technical drawing device
resembles a T shape. A component
of the device, called the stockk or head,
rests on the edge of the drawing
board. The perpendicular bar,
called the blade or shaft, guides the
designer in drawing lines. T-squares
range in size from 18″″ to 42″
(46 cm to 107 cm).

Compasses

A

magicoven/Shutterstock.com

B

RusGri/Shutterstock.com

Figure 24-21. A—A T-square is used to measure straight horizontal,
vertical, and 90° angles. B—A compass can be used to create circles of
varying sizes by landscape designers and architects.

A compass is an adjustable
drawing device used to draw
circles or arcs, Figure 24-21B. This
technical device is comprised of
two parts connected by a hinge. The
hinge can be adjusted to increase
or decrease the radius of the circle.
A spiked point rests stationary on
the paper, and the compass spins
via the hinge. Meanwhile, a pencil
or pen attached to the other arm of
the compass outlines the circle or
the arc.
Copyright Goodheart-Willcox Co., Inc.
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Templates
Designers and architects use templates to insert
circle or other graphic representations on the landscape
plan quickly, Figure 24-22A. A circle template, French
curve (template with many different curves), or a
landscape template with varying graphics can be used.

Drafting Triangles
A drafting triangle, also known as a set square,
provides a straight edge or a right angle for a baseline
on a landscape plan. These triangles usually are made
of plastic or metal and have an additional triangle cut
out in the center, Figure 24-22B.

Paper
The paper that will be used by an architect or
designer depends on the objective for the final design.
If the goal is to sketch or take notes, then a grid paper
or tracing paper may be used. As the design becomes
closer to final, it can be transferred to vellum.
The final design may be on a bond paper (used in
printers).

A

V. Kuntsman/Shutterstock.com

Grid Paper
B
Sergio Stakhnyk/Shutterstock.com
Designers who are just starting out may feel more
Figure 24-22. A—A template with various shapes
comfortable using a grid paper to lay out the base
and sizes can quickly aid in landscape design.
plan. A grid with blue markings can be photocopied,
B—A triangle is used to create right angles.
and none of the lines will show. A designer can also
use the grid to help create a scale. Each square could
represent a measurement of the land. For example, one block could equal 1′,
or one block could equal 10′. The grid paper may make calculations easier, as
well, for a beginning designer.

Tracing Paper
Tracing paper, often referred to as trash paper in the trade, can be an
efficient and fairly inexpensive way to add semi-transparent layers to a base
plan. With each layer of tracing paper, details increase until a somewhat
finalized plan is reached. The tracing paper allows for mistakes to be drawn
over easily, using a new layer; there is no need for erasing. Tracing paper can
be found in white or manila.

Vellum

Corner Question

Designers may also use vellum for their design sequence. Vellum paper,
manufactured from cotton, wood pulp, or other synthetic fibers, ranges in
thickness and transparency. Vellum is sturdier than tracing paper. Unlike
tracing paper, vellum holds up well to repeated erasing and works well with
pencils, inks, markers, colored pencils, and watercolors.

Where was the first form
of paper found?
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Corner Question
How much trash that
goes into landfills can
be recycled?

Bond
Once a designer is ready for the final copy, he or she will transfer the
entire final design plan to bond paper. The bond paper is similar to copy or
printer paper, but is available in large sheets or rolls. Once the final design is
placed on the bond paper, the architect or designer may also choose to render
the design with color to enhance the illusions. The final design may now be
offered to the client for presentation.

Water-Wise Landscape
Design
When planning a landscape, the designer
must ensure that water is conserved. Waterwise gardening, also called xeriscaping,
incorporates seven basic principles that
help to conserve water, Figure 24-23. These
principles include planning and design, soil
analysis and amendments, plant selection,
turf use, efficient irrigation, mulch, and
maintenance.
Bruce C. Murray/Shutterstock.com

Figure 24-23. Water-wise gardening uses plants requiring
little regular water. These succulent and drought-tolerant
plants can still create a beautiful landscape design.

Planning and Design

Planning and creating an effective design
are the first steps to water-wise gardening.
Designing a water-efficient garden is much
easier today than decades ago. Drought-tolerant plants are readily available
in wholesale and retail garden centers and nurseries around the world. In
addition, many technical advances in horticulture, such as cisterns, drip
irrigation devices, and computer software, have helped to reduce water
consumption. Attention must still be given to the elements and principles of
design with careful attention to water conservation.

“The nation that
destroys its soil
destroys itself.”
—Franklin D.
Roosevelt

Soil Analysis and Amendments
Soil analysis should coincide with the planning and design of a waterwise garden. Obtain a soil test to determine the soil pH and identify the
nutrients available to plants. Amend the soil, and be sure to add organic
matter to help promote water retention. Adding 4″–6
″ ″ (10 cm–15 cm) of
organic matter provides pore spaces for the water to be stored for root
absorption. Annual amendments will only further promote soil health and
increase water retention.

Plant Selection
Succulents, cacti, and other drought-tolerant plant choices flooded the
horticultural market within the past decade. Consumers find these plants
attractive choices for their aesthetics and because of their low maintenance.
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Choosing native plants (plants originating locally) and
exotic plants that thrive in your region will help to conserve
water, Figure 24-24. These plants are most likely well-suited
for your growing zone and soil type, are hardier to local
pests, and usually require less fertilizer application.

Turf Use
Most turfgrasses require more irrigation than many
other water-wise plant choices. Turf breeding efforts
continually create newer, drought-tolerant varieties. Turf
selection must be carefully researched and planned to
ensure the best turf for the site. Depending on the growing
climate, warm- or cool-season grasses will thrive. Research
the most drought-tolerant variety for the zone.
Consider the area that will be covered in turf in relation to
irrigation design. Create irrigation patterns that will not allow
watering impervious sites, such as concrete or pavement.
Every drop of water should reach the turf and nothing else.

Arina P. Habich/Shutterstock.com

Figure 24-24. Today’s availability and
assortment of drought-tolerant plants
surpasses any horticulturist’s wildest dreams.

Efficient Irrigation
Irrigation is the application of water to plants. Irrigation methods can vary,
but the method used must ensure that water reaches the plants roots. Generally,
many plants require an inch of rainwater per week throughout the peak growing
seasons. Water-loving plants, such as sedges, require greater quantities of water.
Succulent plants, such as hens and chicks, require much less water.

Thinking Green
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the heat of summer can help with conserving water.
The look of dormant turf, however, may not be that
appealing to a homeowner or businessperson.
Why not paint it? Painting turfgrass green can
help the lawn look nice until invigorating fall rains.
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this practice could take place at any time of the
year. The average homeowner will spend only $300
to paint the grass and create several months of
curb appeal.
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Corner Question
How much money will
a rain sensor save in
irrigation costs?

Rain or Moisture Sensors
Technological advances in horticultural irrigation continue to further
efforts to conserve water. Rain and moisture sensors send signals to irrigation
devices to indicate when a plant needs water. Rain sensors relay signals to
automated irrigation heads to remain off. Moisture sensors measure the
amount of water in soil and can dictate when to irrigate. Both of these devices
can help to prevent overwatering or unnecessary irrigation.

Application Timing and Amounts
Water-wise irrigation takes place only upon necessity. If a plant needs
to be irrigated, the water is applied in a conscientious manner. Watering
efficiently uses only enough water, preventing overwatering, runoff, and
erosion. This can ultimately save water. Follow these guidelines for watering:
• Apply water in the morning or at dusk to avoid evaporation and
water loss.
• Group like plants together (plants needing the same amount of water).
• Install drip irrigation or use soaker hoses.
• Use watering bags.
• Apply water directly to roots.

Drip Irrigation
Compared to sprinkler irrigation, drip irrigation uses much less water.
Water is released slowly from emitters, bubblers, or hoses and is released
directly on the soil. Water does not evaporate or run off. Plants are healthier,
and fewer nutrients are leached from the soil than with overhead irrigation.

Rainwater Capture

Pack-Shot/Shutterstock.com

Figure 24-25. A rain barrel or cistern can help to reduce the amount
of fresh water that is needed to irrigate plants. Simply catching
water off the roof of a building and then using this water can
significantly lessen the burden of using fresh water for plants.

Rainfall recharges groundwater.
When the rain hits roofs and
impervious surfaces (pavement or
concrete), the water runs off and is often
collected through a storm water system.
In this process, water particles pick up
pollutants and soil particles. Rainwater
can be captured instead of lost.
Water catchment systems can be
small or large in scale, Figure 24-25.
Small-scale systems (homes or
buildings) can have rain barrels
attached to gutters. Cisterns (large
water-holding vessels) can store great
quantities of water. Retaining ponds can
be constructed as well. Additionally,
rainwater gardens can be planted
to catch rainwater and also filter
pollutants from the water.
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Mulch

Corner Question

As you read in Chapter 11 (Soils and Media), mulching not only improves
the physical appearance of the landscape, but it also contributes to numerous
environmental benefits. Mulches composed of organic or inorganic materials
can be utilized in water-wise gardening. Organic mulches, such as wood, leaf,
bark, and straw, will break down over time and add nutrition and structure to
underlying soils. Inorganic mulch, such as gravel, is commonly used in water-wise
gardening. Based on the objective for the mulch, selections will vary, but all types
will help to conserve water. Be sure to purchase mulch from reputable sellers.
Mulch should be applied at various depths depending on the plants
grown. Spread mulch 2″″ (5 cm) deep for annuals and perennials. Spread
mulch 3″–4
″ ″ (7 cm–10 cm) for woody trees and shrubs.
Regardless of the type of plant, be sure to keep mulch away from the
crown of the plant. This will help prevent pest problems.

What does xeric mean?

Maintenance
Water-wise gardening requires much less maintenance than many other
garden forms. A well-planned xeriscape can reduce maintenance by more
than 50% through less fertilizing, mowing, and irrigation.

Mowing and Fertilizing
Mowing plants at the appropriate height can help to insulate the soil
and maintain water. Fewer times mowing also helps the environment
through less fuel consumption and less atmospheric pollutants. Adding grass
clippings to the soil will also add nutrients and help retain soil moisture.
Applying the proper nutrients to the soil helps to make healthier plants.
Using organic fertilizers will also help to amend the soil’s structure and allow
a soil to hold more water for plant use.

Did You Know?
You can add compost to
your soil by adding small
piles to areas throughout
your lawn and raking it
into the grass.

Irrigation
Overwatering drought-tolerant plants has more potential to cause
problems than underwatering. Carefully monitor irrigation systems to ensure
they are running efficiently so water is not being lost. Excessive irrigation
also leads to leaching (loss) of nutrients in the soil environment.

STEM Connection

Calculating Mulch

Mulch is sold by the cubic yard (yd3). This is a
mea
asurrement of volume. Remember that one yard is
equ
ual to
o 3′. When calculating cubic yards of mulch,
beg
gin by calculating the volume in cubic feet (ft3). To
dete
erm
mine how much mulch you need for an area,
mea
asurre the area (width × length), and multiply
by the
e depth, which must be expressed in feet.
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Now, take that number and divide it by 27 (a cubicc
yard is 3′ × 3′ × 3 = 27 ft3). This value will tell you how
w
many cubic yards of mulch you will need.
Example: 20′ long × 4′ wide × 0 .3′ deep = 24 ft3
24 ft3
= 0.89 yd3 of mulch
27 ft3/yd3
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Corner Question
What is agricultural
nonpoint source
pollution?

Did You Know?
In the seventeenth
century, tobacco, arsenic,
and mixtures of herbs
became the most
widely used pesticide
concoctions. Today, some
of these same ingredients
are used in commercially
available products to
combat pests.

Integrated Pest Management (IPM)
Integrated pest management (IPM) is an approach to managing pests
that uses commonsense, economical practices and results in the least possible
hazard to people, property, and the environment. IPM contributes to plant
health and water conservation. Horticulturists who use IPM have healthier
plants. When a plant is hardier and has vigorous growth, it can withstand
periods of drought. A plant that is already stressed by pests will suffer greatly
from drought stress.

Water Garden Landscape Design

The tranquil sound of running water or the added interest of goldfish in a
small body of water is often associated with established gardens, Figure 24-26.
Sales of aquatic plant materials, fish, and water garden materials increased as
more home gardeners choose to include water features in their gardens. Water
gardens also remain a staple feature in public gardens, arboretums, and estate
gardens.
Attractive and functional water gardening can also take place on ponds
and wetlands, known as aquascapes. Aquascapingg is the craft of arranging
aquatic plants and hardscape materials
in a pleasing manner. Aquascaping adds
beauty to the landscape through the
inclusion of ornamental plants into the
blank canvases of bodies of water.
Whether creating a garden with
a water feature or adding plant life
to a pond, the possibilities for water
gardening are endless. Not only does
this form of gardening add zest to
spaces, but it can also increase the value
of the property because most individuals
realize the value of a water garden on
a property. Water gardening can take
many forms in the landscape, including
rain gardens, ponds, lakes, streams,
focal point/Shutterstock.com
container
water gardens, waterfalls, and
Figure 24-26. A waterscape full of life and movement provides
water fountains.
garden enthusiasts with hours of entertainment.

Rain Gardens
A rain garden is a landscape that collects runoff water and pollutants,
filters out pollutants, and slowly releases the water. Rain gardens deliver a
gardening solution to excessive runoff during and after rainfall related to
impervious surfaces (concrete, pavement, and rooftops). The rain garden is
placed in a depression that collects the runoff and allows the water to penetrate
the underlying soil slowly. This gardening system helps to reduce pollution and
erosion and allows water to be purified before reaching other bodies of water.
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Rain gardens flourish with native plants
that are well-suited for wet conditions,
Figure 24-27. The root systems of the plants
should vary in depth and allow the plants
to survive both wet and dry conditions
associated with a rain garden that can have
saturated or dry soils. Rain gardens are
attractive solutions to ecological problems
associated with urban rooftops, parking lots,
driveways, and compacted lawns.

Bodies of Water
When thinking of water elements in
Peter Turner Photography/Shutterstock.com
gardens, you may immediately picture a
Figure 24-27. A rain or bog garden contains plants that can
pond or stream. Ponds have several purposes
tolerate consistently wet conditions. These plants also help
to purify the runoff and polluted rainwater from surrounding
in the landscape that may be functional or
areas,
such as a parking lot.
aesthetic in nature. A pond is a small body of
water, either artificial or natural, that can be
used to retain water for irrigation purposes, hold fish for recreation
or cultivation, or provide habitat for aquatic organisms. A pond can
also be used for ornamental or landscape purposes. When plants
are cultivated purposefully in the pond landscape, this is known
as aquascaping. Many plants can be grown in a pond aquascape,
including lily, iris, hyacinth, lotus, and many more species.
Other bodies of water can provide habitats for aquascapes.
Streams, rivers, and creeks can provide movement in a landscape
that creates interest and lines within the landscape design. These
moving bodies of water can be somewhat easier to manage than
standing bodies of water that are more likely to grow algae.

Container Water Gardens
Smaller aquatic gardens have gained recent popularity in home
gardens. A container water garden is a water element that is housed
in a vessel and can contain plants and aquatic animals, Figure 24-28.
Jillwt/Shutterstock.com
To install a container garden, follow these simple guidelines:
Figure 24-28. A container water
• Choose containers varying in size (between 15 and 25
garden may contain plants or
animals in a container of water.
gallons) and makeup (metal, plastic, or ceramic) to provide
manageable canvases for container water gardens.
• Use containers with dark interiors to discourage algae growth.
• Select aquatic plant material. Many aquatic plants require full sun or at
least six hours of direct sunlight. Placement in locations with less than
Corner Question
this amount of light will result in fewer blooms occurring less often.
• Plant aquatic plants in a heavy clay medium and top with gravel in a
What is the difference
separate container. Submerge the crown of the plant so that it is placed between a pond and a
at that specific plant’s preferred depth. Approximately 50%–60% of the lake?
water surface should be covered with plant material.
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Corner Question

Fish and Snails

How do snails and
slugs differ?

Fish and snails can help regulate the ecosystem of the container water
garden. These organisms help balance this miniature ecosystem by eating
algae, decaying plant waste, and mosquito larvae. A container of at least
10 gallons can handle one mature goldfish. Fish must be properly fed and
monitored for health.

Overwintering
Many of the organisms used in aquascaping will need to be overwintered
properly. If your area has winter temperatures that are below freezing, the
plants must be taken out of the water garden, and the remaining water from the
container should be removed. Any fish will need to be moved to an aquarium.
Plants can be moved to a tub filled with water and placed in a garage or
basement. These plants will enter a phase of dormancy and can be moved back
to the container garden when temperatures rise in the spring. Some plants may
be better treated as annuals, with new plants purchased the following spring.

Water Features

Tatiana Ganapolskaya/Shutterstock.com

Figure 24-29. Fountains help to increase
sound and interest within a garden. This new
element, however, does not come without a
price tag and additional maintenance issues.

Water features are elements of the garden that provide
actively flowing water on various scales, Figure 24-29.
These features can include fountains or waterfalls.
A water fountain is an artificial water element that
must include a pump to pull water from a basin and force
the water to be distributed in a pattern. Fountains can vary
in size, material, and effect. Every fountain has a unique
purpose in the garden. It might be a focal point or simply
add texture through a fine water mist.
A waterfall forces water to cascade over an impervious
material, such as gravel or rocks. Again, water is pumped
from a basin and taken to a higher point where it is released
and flows over the rocks. This creates a unique sound effect
and feeling that accompanies the landscape.
Water fountains and waterfalls must recycle water to
be sustainable. In areas where a drought is occurring or
in places that have desert-like conditions, the inclusion of
a water feature that is a fountain or waterfall should be
carefully considered. Water must be continually refilled
into basins, as some is lost to evaporation and splashing.
In areas where water is in extremely high demand, a water
fountain or waterfall is not a sustainable choice.

Aquatic Plants
Aquatic plants thrive in conditions where the roots are submerged in
water. These plants have adapted to these unique living conditions. Aquatic
plants grow at different points in the ecosystem and include underwater,
floater, and shoreline plants.
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Corner Question

Hands-On
Installing a Dry Creek Bed
A dry creek bed offers a smooth and soothing
appearance in a garden without the application of
water. This approach does not actually use water
in the design but gives the same aesthetic and
effect. To install a dry creek bed:
D Matarazzo/Shutterstock.com
1. Determine the size and lines of the creek
bed. Excavate 12″–15
″
″ (30 cm–38 cm)
deep. Use a backhoe or shovel. (Remove the soil, but save it for another
project or add it to an existing garden.)
2. Tamp the ground and create a firm surface for the creek bed. Place a
landscape fabric or geotextile over the area to prevent weed growth.
3. Cover the sides and the base with 1/2″″ (1.3 cm) of crushed pea gravel.
4. Ad
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Incorporate varying sizes of rocks with smooth edges.
5. Include a few large rocks or boulders on each side of the dry creek bed.
6. Create a bridge over the dry creek bed with large, flat pieces of stone,
or build a wooden bridge
g .

What world-renowned
artist captured water
lilies in his paintings?

Underwater Plants
Plants growing entirely underwater are also referred to
as oxygenators. They do supply some oxygen to the water;
however, they consume oxygen 24 hours a day (like all
plants) through respiration. They also can benefit the aquatic
environment by removing nutrients that would otherwise
promote the growth of algae. Examples are eelgrass
(Vallisneria sp.), fanwort (Cabomba canadensis), and parrot
feather (Myriophyllum aquaticum), Figure 24-30A.

Floater Plants
The root systems of floater plants hang down into the
water. Like other aquatic plants, they filter out nutrients that
would otherwise support algae growth. The plants also provide
shade that is needed for aquatic organisms, such as fish and
frogs. The shade provided by their leaves also prevents light
that algae needs for growth from entering the water system.
Examples of floater plants are water hyacinth
(Eichhornia crassipes) and water lettuce (Pistia stratiotes),
Figure 24-30B. These beautiful plants root themselves in the
subsurface mud, but their leaves and flowers float on the water
surface. Hardy water lilies and lotuses will die back to their
root zone in winter when freezing occurs. Tropical water lilies
and lotuses cannot survive freezing temperatures. All lilies and
lotuses thrive in full sun, which promotes heavy flowering.
Some dwarf varieties are available for container water gardens.
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Reece with a C/Shutterstock.com

B

Phanumassu Sang-ngam/Shutterstock.com

Figure 24-30. A—Parrot feather is a plant that is
used in aquascapes for above and below water
plantings. B—Floater plants, such as this water
lettuce, float on the top of the water. Be careful:
some of these plants can overtake an area and
may be too invasive to be used in your planting.
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Shoreline Plants
• Arrowhead—Sagittaria sp.
• Blue flag iris—Iris versicolor
• Canna—Canna X generalis
• Cattail—Typha spp.
• Chameleon plant—Houttuynia cordata
• Corkscrew rush—Juncus
—
sp.
• Creeping jenny—Lysimachia nummularia
• Hibiscus—Hibiscus moscheutos
• Horsetail—Equisetum sp.
• Lobelia—Lobelia cardinalis
• Paper reed—Cyperus papyrus
• Pitcher plant—Sarracenia sp.
• Rain lily—Zephyranthes sp.
• Swamp lily—Crinum americanum
• Sweet flag—Acorus
—
calamus
• Taro—Colocasia esculenta
Goodheart-Willcox Publisher

Figure 24-31. A listing of various plants can help
the landscape designer create a beautiful and
sustainable aquatic landscape.

Shoreline Plants
Some shoreline plants do best in areas where the
crown of the plant is submerged under several inches
of water. Others prefer to have their roots covered in
water or in saturated soils. If using these plants in a
container water garden, be sure to plant the crown at
the appropriate depth of water. Refer to Figure 24-31
for a list of shoreline plants.

Water Garden Maintenance
A simple water garden is fairly low-maintenance.
Refilling containers with water, overwintering plants
and aquatic organisms, and using IPM are the primary
maintenance tasks associated with water gardens. When
water features (fountains and waterfalls) are included,
the maintenance element of a water garden increases.
Follow these simple tips to keep a water garden
thriving:
• Add water when needed.
• Feed the fish.
• Skim dead plant material from the surface and
bottom to help prevent excessive decay. Otherwise,
water can become brown or tea colored.
• Overwinter plant materials (as you choose or
for species that are needed) and fish.

Pumps and Lighting
Be sure that water is always freely flowing from a water feature. Add
additional water if needed. If water still does not flow freely, check to see if the
pump is operating. Unplug the pump and
remove anything that may be covering
the filter. Attach the pump to the power
source, and see if the water begins to flow.
If not, unplug it again and see if there
is any blockage in the tubing that forces
the water from the pump to the point of
release. Again, attach it to a power source,
and see if this changes the situation. Keep
the pump free of any debris and ensure
that there is adequate water always
flowing to the pump.
Lighting contributes greatly to the
elements of a water garden. At night,
water that is illuminated adds extra
Alexey Stiop/Shutterstock.com
energy and focus to a landscape design,
Figure 24-32. Landscape lighting adds more elements to the
Figure 24-32.
landscape and creates a new feeling for evening garden enjoyment.
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Algae and Weeds
Algae and weeds need water, light, and nutrients
to grow. Removing one or all of these elements will
prevent the growth of these organisms. Water cannot
be removed from the scenario, but the amount
of nutrients and the light source available can be
limited. Additional nutrients can be absorbed by
cultivated aquatic plants. These same plants can also
shade the water environment to prevent other algae
or plant growth. Very few algaecides or herbicides
can be used in an aquatic environment. The best
management practice for algae and weed growth is
to suppress or prevent the growth of these invasive
species, Figure 24-33.

Mosquitoes
Mosquito larvae are a wonderful food source
for many fish and frogs. Adding these organisms
to a standing body of water can prevent increased
populations of mosquitoes. Not all aquatic sites
provide a habitat suitable for fish and frogs. How do
Candace Hinton/Shutterstock.com
you prevent or treat mosquito larvae if you cannot
Figure 24-33. Preventing the growth of algae,
have fish or frogs? Mosquitoes can be controlled
which is found in green water, is much easier than
through a number of organic means. Simply
treating surfaces. Reducing the amount of sun and
overfilling a water feature, such as a container
excessive nutrients (fertilizers) as well as lowering
garden, will cause the immature mosquitoes to run
temperatures can reduce the amount of algae.
off and fall into areas without standing water that
will lead to their death. Using Bacillus thuringiensis
(a naturally occurring bacteria) kills the larvae without injuring plants,
other aquatic fish or organisms, or pets that may drink from the water.
Also, vegetable oil droplets placed on the surface of the water will prevent
mosquitoes to some extent. This method does not work where fountains or
running water is in place.

Safety Note
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Corner Question
For what human
diseases are
mosquitoes a carrier?
Igor Kovalchuk/Shutterstock.com
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Careers in Landscape Design
The landscaping industry includes a variety of horticultural careers.
Some occupations involve only office work or management of employees
while others require a great deal of manual labor. For example, a
landscape architect designs landscape plans, and an irrigation specialist
(subcontractor) installs elements in the landscape that an architect or
designer has planned. In addition, growers must cultivate aquatic plants
for the various water garden applications that a landscape architect may
incorporate into his or her design.

Irrigation Specialist
Irrigation specialists help design,
install, and maintain irrigation designs
of residential and commercial properties,
Figure 24-34. These individuals,
sometimes referred to as irrigation
technicians, may work on new or older
construction. These individuals are
also skilled at repairing or retrofitting
outdated equipment. This job requires
little office time and much contact time
with job sites and crews. Irrigation
specialists may often move from one job
site to another to lend their expertise.
Candus Camera/Shutterstock.com
Most irrigation specialists need a
Figure 24-34. An irrigation specialist designs, installs, and
two-year degree or a certificate to fulfill
maintains irrigation equipment in a number of different settings.
educational requirements demanded
by employers. Specialists should have
a thorough understanding of engineering, soil science, and plant science.
There is projected growth in this field in the future. As more individuals
and businesses realize the concerns associated with water availability and
conservation, irrigation specialists will continue to be demanded in the
workforce.

Aquatic Plant Grower
Growers can specialize in just one species of plant or an entire genre,
such as aquatic plants. A company with a specialization grows plant
materials that have similar cultivation requirements. Aquatic plants all
need water. Growing plants that have that one same need is much easier
than growing succulents, bedding plants, perennials, roses, and everything
in between.
A specialist grower, such as those who cultivate only aquatics, is usually
inspired to grow those plants because of a sincere interest in the plants. Some
growers may grow to love that type of plant, or some may have the facilities
that are well-suited for the cultivation of that species.

Copyright Goodheart-Willcox Co., Inc.

Chapter 24 Landscape Design 659

Growing aquatic plants usually requires cultivation in beds or benches
that retain water. As long as the plants are sitting in the water on a Friday and
the containers can hold the water for a couple of days, an aquatic grower may
have more opportunity for weekends off and vacations. With the increased
interest in installing water gardens, there is a continued demand for aquatic
plants. Growers should take this opportunity to fill this unique market niche.

Career Connection
Alex Ramirez
Design Workshop
Alex Ramirez always had an artistic ability, a
knackk for creativity, and a drive to work. He was
a college baseball player and was also studying
hortic
culture. Injury derailed his future in baseball
but no
ot in horticultural pursuits. He focused
on lan
ndscape architecture at Louisiana State
Unive
ersity (LSU). He graduated from LSU and
Alex Ramirez
accep
pted a position as a landscape architect at
the in
nnovative Design Workshop’s Austin office.
As a landscape architect, Alex works on projects of various scales. One
projecct Alex collaborated on was a sustainable landscape design plan for
Houston’s Bagby Street Renovation in Midtown. This site often flooded, and
solutions were needed for this ongoing problem. Here, he and his firm created
rain gardens that caught 33% of all water shed at the site.
Ramirez suggests that students interested in landscape architecture travel
to bro
oaden their minds and their skill set. Seeing other places helps to provide
more tools be used when tackling a landscape project. Above all, Alex urges
stude
ents to challenge themselves and others. “Be competitive,” he says.
Ramirez continues to grow as a designer. Future landscape projects of
all scopes and scales will require his unique perspective, artistic ability, and
le
eade
ership at Design Workshop.
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Chapter Summary
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The landscape design process begins with stating the problem to be solved
or the objective to be achieved for the landscape.
The steps of the design sequence include site analysis, functional diagrams,
concept plans, preliminary designs, and the final landscape plan.
When a client accepts the final plan, it is presented to a landscape contractor
for a bid. A landscape contractor may install all plants and garden features,
or the contractor may subcontract some jobs to other companies.
Designers may choose to draw their designs by hand using a drawing board
or to create designs using a computer. Designers may use graphics on a
landscape plan to represent plants or features.
A landscape plan is a fusion of art and science created using design elements
and principles. The elements of design include line, form,
orm, textur
texture, and color.
The principles of design include balance, proportion,
on, repetition, emp
emphasis,
and unity.
Many tools are employed by landscape designers
gne
ners and architects.
Measurement tools may include measuring
g wheels
l aand transit level
levels.
Drawing tools may include drawing boards,
s, pencils, era
erasers, scales
scales,
T-squares, compasses, templates, and drafting
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triangles.
les. Various ttypes of
paper are used at different stages of design
n creation
creation.
Water-wise gardening incorporates seven basic
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principles that help to
conserve water. These principles include planning
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and amendments, plant selection, turf use, effi
fficccient
i nt iirrigation, mulch, and
ie
maintenance.
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Words to Know
Match the key terms from the chapter to the correct definition.
A.
B.
C.
D.
E.
F.
G.

absolute scale
aquascaping
base plan
color theory
concept plan
container water garden
emphasis

H.
I.
J.
K.
L.
M.
N.

functional diagram
graphic
interconnection
landscape architect
landscape contractor
landscape designer
perspective

O.
P.
Q.
R.
S.
T.

preliminary design
rain garden
relative scale
repetition
simplicity
texture

1. A map showing a site with the details of the landscape and its structures.
2. A map or design that shows the general layout and possibilities for a landscape.
3. A series of loosely drawn circles that divide spaces into areas that will be decided on by
the designer.
4. A landscape map that breaks down the concept plan and includes more thorough details.
5. The size of an element of the landscape in relation to another object.
6. The quality of how a surface feels or appears, such as coarse, rough, smooth, or fine.
7. A landscape that collects runoff water and pollutants, filters out pollutants, and slowly
releases the water.
8. An individual who installs and maintains landscape elements.
9. A seamless linkage between diverse features to create blending, such as the way plants
and other elements are related to one another in a landscape.
10. A body of practical guidance for using and mixing colors.
11. The true size of an object.
12. A water element that is housed in a vessel and can contain plants and aquatic animals.
13. The craft of arranging aquatic plants and hardscape materials in a pleasing manner.
14. A professionally trained and educated individual with knowledge of plant material and
engineering.
15. The prominence given to something, such as a focal point in a design.
16. The size and placement of objects to create depth and distance in a design, such as the
foreground, midground, and background in a landscape.
17. A pictorial representation of an item in a landscape plan.
18. A person with horticultural expertise, formally or informally educated, who often works
on small landscape projects.
19. The recurrence of an event or thing, such as repeated elements within the landscape.
20. The quality of being plain, natural, or uncomplicated.
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Know and Understand
Answer the following questions using the information provided in this chapter.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

What are the steps of the design sequence?
Why do design contract companies often use subcontractors for landscape installation?
What are two methods designers may use to create landscape plans?
What are the elements and the principles of landscape design?
What are the four types of lines in landscape design?
What are the three types of plant forms?
List and describe three color schemes often used in landscape design.
What is the purpose of a transit level?
What are some tools a designer may use to create a landscape design drawing?
What is a good choice of hardness and darkness for a pencil that would be used by a
landscape designer or architect?
How does an architect’s scale differ from an engineer’s scale?
What are the seven principles of water-wise gardening?
What are two devices that can help to prevent overwatering or unnecessary irrigation?
How is mowing involved in landscape maintenance?
What is integrated pest management and what benefits does it provide for a landscape?
What are some forms that water gardening can take in a landscape?
How can rain gardens combat pollution?
What are three maintenance tasks associated with water gardens?
What are some safety steps you can take related to water feature pumps?
What are some job duties of an irrigation specialist and what training or education is
needed for this job?

Thinking Critically
1. In today’s urban society, there is sometimes very little room to grow plants. What could a
landscape designer do for someone who has only a small patio in the back or the front of
a row-type home in which to create a garden space?
2. You have decided to collect water in a cistern or rain barrel. You attach a hose and realize
the water pressure that comes out of the hose is very low. It takes a great deal of time for
you to water your plants. What could you do to increase the pressure of the water flow
that is being released from your water catchment system?

STEM and Academic Activities
1. Science. A site plan must be designed for a future garden at your school. The area is oddly
shaped and represents two egg-shaped areas connected together. What is the best approach
for measuring this garden space and transferring the measurements to a base map?
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2. Science. When designing a garden for children, what elements and principles of design
must be carefully observed? How would this garden differ from another garden when
designing the areas related to measurement?
3. Math. A water garden that is circular has a diameter of 10′ (3 m). The depth of the pond
is 4′ (1.2 m). If you were to fill this garden from empty to full, how many gallons of water
would be required? If your hose flows at a rate of 5 gallons per minute, how long will it
take to fill up your pond?
4. Social Science. Contact your state’s chapter of the American Society of Landscape
Architects (ASLA). Ask them to identify local ASLA members in your area. Contact a
member and ask her or him how ASLA impacts her or his work.
5. Language Arts. Choose a famous garden and research the design elements and principles
of this landscape. Write a statement that you think would best reflect the design of this
garden. Include the objectives for this space and what you think the intentions of the
designer or architect were.

Communicating about Horticulture
1. Writing and Speaking. Visit a local garden or landscape that is well known in your
community, region, or state. Take photos and create a three- to five-minute presentation
to educate your class or FFA chapter about your recent visit.
2. Writing and Speaking. Create a multimedia infographic about aquatic landscapes.

SAE Opportunities
1. Exploratory. Job shadow a person who installs
hardscapes.
2. Experimental. Compare how light duration impacts
flowering of water lilies.
3. Exploratory. Interview landscape designers and
landscape architects. Create a list of colleges and
Toa55/Shutterstock.com
universities that offer these programs of studies in
your state. Develop a virtual poster that explains how
these careers differ and the educational opportunities
available to students in your state. Link this to your school’s FFA website or your
college counseling website.
4. Entrepreneurship. Develop a water gardening installation service.
5. Placement. Get a job working for a company that sells hardscape materials.
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