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ABSTRACT

As Tucson, Arizona experiences rapid growth, residential development continually

- spreads into natural environments, threatening the environmental health and aesthetic

" qualities of the Sonoran Desert landscape. With city ordinances promoting xeriscape

landscape principles and subdivision guidelines claiming "compatibility with natural h

desert environment" for their developmerits, how supportive are these residential

landscapes at supporting the Sonoran Desert landscape character? Developments

surveyed in this research averaged 45% arid adapted introduced plant species and 15 to
57% plant species native to the Sonoran Desert. The're Was a significantly low frequency
of plant spécies in the residential landscapes that are dominant in the surrounding
Arizona Upland plant association. Additionally, life form diversity indicates only Sto
17% herbaceous species, compared to 76% in a comparative natural environment. The
conclusion is that Tucson's urban edge residential landscapes are only minimally.

successful in supporting Sonoran Desert landscape character.



INTRODUCTION

~ Residential development at urban edges impacts adjacent natural environments and
landScape character. For example, removal of existing vegetation and alteration of land
form reduces and fragments wildlife habitat. Coupled with national uniformity of
residential deveidpmeﬁts, a lqss of unique regional identity results. Sbme urban ‘areas
have addressed this loss of identity and habitat, implementing legislation to protect
environmental resources. Additionally, designers are working to improve residential

development strategies, proposing ideas such as cluster developments and new urbanism

~ town planning to manage urban sprawl (Arendt, 1996). A strategy to minimize the

impact of development in natural environments is to-encourage compatibility of
landscapes with landscape guidelines using native vegetation.- Landscape ordinances and
plant regulation of residential landscapes can support the natural plant composition and
structure. This has the potential to be an effective tool in supporting natural environments
and preserving landscépe character. |

The city of Tucson, located in the incredibly diverse and remarkably intact

ecosystem of the Sonoran Desert, has long enjoyed being an urban center surrounded by

wilderness. Historically, development had occurred on the creosote flats and was

characterized by architecture with minimal impact on desert resources. Encouraged by
new technologies and the increase of private automobiles, the mid-twentieth century saw
a shift in development attitudes. The landscape of the Tucson region changed rapidly

(Figure 1.1, 1.2).



Figure 11 Tucson Basin 1943 (Glinski, 1995)

Figure 1.2 Tucson Basin 1995 (Glinski, 1995)
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Contemporary development is demanding of the desert environment and its
resources. Suburban housing and commercial centers are spreading to riparian areas and
bajadas, ecologically rich and environmentally critical habitats. This continuous sprawl
is threatening the future of Tucson’s natural landscape, creating open spaces w1th1n the
metropolitan area tilat ‘are increasingly isolated and fragmented. There is a pressing need »
to balance the insatiable demand for housing with protection of the Sonoran Desert

landscape.

Urban Growth in the Tucson Region

The area covered by the urban footprint of Tucson has expands\ed from almost 10
square miles in 1950 to around 200 square miles today. The present trend isaland
consumption rate of over seven squaré miles each year. The pattern of development
continues even though 30% of land within the city of Tucson remains vacant (Pima
County, 1998). From 1980 to 2000, the population of Tucson has increased 32% and the

area has increased 37% (Table 1.1).

Table 1.1 Urban Growth in Tucson and Pima County, Arizona

Total Population
1900* 1950 1960 1970 1980 1990 2000
Tucson 7,531 45,454 212,892 262,933 330,537 405,390 486,699

Area (sq. mi.  2.00 - 9.55 . 45.87 79.53 98.41 157.53 195.40
Pima County 14,689 141216 265,660 351,667 531,443 666,880 843,746

* estimated
Tucson Planning Department, 2002
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New housing in the Tucson area is typically provided by subdivisions that are
platted in areas. of bajada vegetation or creosote flat landscape. A common practice
observed in Tucson is the grading of the land and removal of all native vegetation before
construction begins (Figure 1.3). Vegetation may be preserved around significant washes
or steep hillsides. Irpnjcally, much of the destruction of the natural landscape in Tucson
can be attributed to residential developments, even though people are drawn to live in the
area for the beauty of the Sonoran Desert that surrounds and permeates the city.
Legislation affecting the residential landscapes generally targets issues of appearanée.

Incorporating an environmental ethic into this legislation would have far-reaching

effect on sustaining the identity of the Sonoran Desert landscape.

Study Question:

Are landscapes in residential developments supportive of the landscape character of
the Sonoran Desert as defined by plant composition and species diversity? This study
investigates the plant composition and structure of residential landscapes in selected

subdivision developments at urban edges of the metropolitan area of Tucson Arizona.



Figure 1.3 Cleared Construction Site
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Objectives

1) Compare composition of developed landscapes to composition of Sonoran Desert
landscaﬁe character to evaluate compatibility between developed landscapes and natural
environments.

2) Determine goals of the landscape ‘regulations and ascertain impact on residential
landscapes.

3) Recommend additions to landscape guidelines to help retain thé unique landscape

character and "sense of place” of the Sonoran Desert.

Hypotheses

1) Residential landscapes will have more plants that are regionally native than plants
that are introduced. |

2) Documents such as the Pima County Official Regulatory Plant List and development
landscape guidelines, will have had a positive effect on residential landscapes,
expressed by the don;inant use of arid adapted plant species and plant speqies native
to the Sonoran Desert.

3) The plant composition and structure in residential landscapes do not fully support the |
typical landscape character of the Sonoran Desert as defined by plant composition

and diversity.
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LITERATURE REVIEW

Residential landscapes at the urban edge of Tucson impact natural environments,
yet they have the potential to support the “sense of place” of the Sonoran Desert.
Landscape regulations appear to be one of the most effective tools for influencing the
composition of residential landscapes in Tucson. These regulations are discussed in the
following literature review, as well as a discussion/of the concept of landscape character,
and how it is defined in the context of this research.
Lahdscape Ordinances in Pima County

Communities control their appearance by a variety of legislative means. Zoning is
a broad definition of land use, specifying "what goes where". Ordinances, a supplement
to zoning laws, refine the land use pattern by regulating "how". Traditionally, ordinances
addressed concerns under the umbrella of public health, safety and welfare. These '
included objectives such as proinotiﬁg tree planting and landécaped buffer areas between
land uses. The earliest landscape ordinances were tree ordinances, focused on»promoting
and preserving trees in urban areas. Although challenged in court, trials like Berm‘én v.
Parker, decided by the Supreme Court in 1954, supported a community's right to regulate
private land not only for public welfare, but also for aesthetics reasons (Abbey, 1998).
Since the 1954 ruling, landscape ordinances have become progressively more
environmental in scdpe. Some ordinances address erosion control, protection of the
public water supply, and preservati;)n of natural features like drainagés and special native
habitats. The most common are post construction landscape ordinances that require

mitigation of development. In his research on landseaf)e ordinances, Abbey (1998)
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concludes that this type of ordinance "places nature back in the city folIoWing
construction activities." Typically, they require planting of sites that have been stripped =
of natural vegetation. .

A more restrictive approach is a comprehensive landscape ordinance, also called a
land alteration ordinance. The intent is to prevent the conventional approach of
development that strips the site bare. By preventing the complete removal of site
features, such as drainages and vegetation, there is less habitat destmctinn and more
preservation of the natural environment character.

County and city landscape ordinances in Pima County have a wide range of
priorities including public safety, environmental preservation, and community
appearance. Landscape ordinances like the Wash Ordinance, Hillside Ordinance, nnd
Native Plant Preservation Ordinance (N PPO) have a comprehensive focus. Although the
weight of the ordinances is given to mitigation standards, they have characteristics of
both comprehensive and post construction strategies.

The drainage pattern of the Tucson basin is characterized by dry drainages, or
washes. The Wash Ordinance (no. 7579, Ch. 29 Energy and Environment, Article VIII
Watercourse Amenities, »Safety and Habitat April 1991) intent is to deter development
from the channel and banks of designated washes in urban areas of Tucson. Developers
must submit a hydrologic study and plant inventory. Aécording to the ordinance, the
concentrated vegetation along washes is important for human appreciation and wildlife
habitat. The legislation, recognizing the value of the natural resource, requires that "the

site must be re-vegetated to the same or greater density, diversity, and volume of
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vegetation as existed prior to the alteration". Followed correctly, the ordinance should
preserve the character of the vegetation. All de&elopments surveyed in this study had:
s;ome degree of impact by' washes, either forming boundaries or providing open space.

The goal of fhe Hillside Development Overlay Zone (Ch. 18.61 of the code) is to
"establish standards for hillside areas which conserve and maintain the character, identity,
and image of Pima County". The designation of protected peaks and ridges helps to
preserve the landform. Additionally the ordinance encourages protection of vegetation
densities on distﬁrbed sites.

A Naﬁve Plant Preservation Study is required for all subdivision plats and
development plans by the county. | The intent of the NPPO (Ch. 18.72 of the code) is to

"promote the preservation of individual plants and plant communities of protected and

- primarily upland plant species.” The code defines a native plant as a plant found within

the political borders 6f Pima County. Among the presumed benefits as stated in the code
is the promotion of "sense of place," and "helps maintain a region's identify." The‘NPPO
wbrks by setting aside intact areas and by setting standards for mitigation like the wash
standards. Retaining and re-vegetation with the native species on the site are
environmental and aesthetic goals.

These landscape ordinances all address the way they support public health, safety, |
and welfare. Their goal is to minimize damage and encourage restoration of land altered
by human activity. They are significant for their environmental focus and inclusion of

terms like landscape character and "sense of place" in the legislation language.
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Legislative Impacts on Residential Landscapes in Subdivisions

The process of dividing large parcels of land into smaller parcels for development
is legislated by Pima County and the City of Tucson. Subdivisions are land splits of
more than four units (or two if a new road is proposed) as defined by’ the City of Tucson
Land Use Code. A development plan is required for any subdivision greater than three
residential units. The Pimd County Subdivision Review Committee (SDRC) reviews all
subdivision plats and development plans submitted for conformance with applicable rules
and regulations. These include the Pima County zoning code, the Pima County
Landscape Design Manual (LDM), and the state Native Plant Law ARS Section 3-904.

Larger subdivisiqn plats require the developer to submit a speciﬁc plaﬁ, with
landscape guidelines for individual lots and common areas, to Pima County Development
Services Subdivision Coordination for approval by the SDRC. There are no standard
landscape policy' guidelines for the drafting of specific plans (personal communication,
Signor 2002). It is also not required tha;c a registered landscape architect prepare the
landscape guidelines for the specific plan.

The primary intent of the LDM, enacted in 1985, is public health and water
conservation. The principal document does not discuss environmental or aesthetic
qualities of plants. (A proclamation was added in 1998 declaring Trees for Tucson -
Global Releaf Week, stressing the environmental benefits of planting trees).

The LDM is largely composed of bufferyard requirements and plant lists, with brief
secﬁons ;)n oasis zone plaﬁting and xeriscape plénting policies. The LDM contains four

plant lists:
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1. Prohibited Plants (Health Department)
2. Official Regulatory Plant List (Low Water Use)
3. General Resource Plants (Design-Specific Use)

4. Buffer Overlay Zone (BOZO) Use

In subdivision developments seeking approval from the SDRC, only three plants are .
strictly prohibited, with the goal of reducing allergens. These include Common Bermuda
Grass, Mulberry Trees, and fertile Olive Trees.

The Official Regulatory Plant List: Low Water Use/Drought Tolerant Plant List is
recommended for all "regulatory and privately initiated landscaping requi‘remehts"
(LDM, 1985). The list was éompiled vx;ith Arizona Department of Water Resoﬁrces. Itis
an extensive list with many Sonoran and Chihuahuan plants, as well as characteristic
exotics.such as pine, eucalyptus, oleander, énd fountain grass. The LDM encourages this
list for use by the private landowner.

The General Resource list includes plants that require special placement. Itisa
confusing list because it overlaps the Official Regulatory Plant List and includes many
hardy natives. Many of the plants on this list are only suited for oasis irrigation zones
and are not visually compatible with deseﬁ vegetation. |

The amended buffer overlay zone is the most restrictive, requiring only regional
native plants (including riparian species such as Arizona walnut, willow, and

cottonwood) for this use.
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Private Landscape Guidelines |

Developefs derive their Architectural and Landecape Guidelines for planned area
developments from county requirements specific to each project. Typically included in
the Guidelines are Conditions, Covenants, and Restrictions (CCRs) that link the
homeowner with the above process. CCRs are written at the discretion of the Adeveloper to
control the appearance and use of the land within the devefopment, with a section |
describing appropriate landscape treatment. Contractors also typically offer a landscape
package to the homeowner. The landscape guidelines in CCRs are usually limited to
brief acceptable and unacceptable plant selectiens. Tyiaically, this section does not have
input from experts in the fields associated with landscape architecture or environmenfal
conservation. Homeowners' ‘landscape improvements in the subdivision are generally
reviewed for compliance by the homeowner's association. All other regulations target the
developer and design professionals.

Of the six developments surveyed in this study, three had develoi)ment plans
submitted to the SDRC (Starr Pass, Rancho Vistoso, and Silverado Hills). The landscape
guidelines expressed appreciation of the Sonoran Desert and, although emphasis varied,
stated the desire to be compatible with the natural landscape.

A commonality of the three landscape guidelines was.the' division of the landscape
into three zenes with graduated water requirements and plant meterial, a standard
xeriscape principle. The areas closest to the residence and screened from view (back

yards or entryways) are the oasis or private zone. One of the developments surveyed,

Rancho Vistoso, refers to this as the intensive use zone. This zone allows for exotic, lush
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plantings of high water use. Areas of natural desert are referred to as the undisturbed or
arid zone. The intermediate landscape is the transition zone. Front yards exposed to

public view are in the transition zone. These landscape zones are applied at the scale of

one lot as well as the entire development.

The Starr Pass Design Criteria is written to: 1) stabilize real estate values in the
development; and 2) provide a transitional landscape between native plants in
undisturbed open. space areas to private landscape areas. The guidelines refer to the
material, color, mass, and texture of landscape material. Starr Pass guidelines stress site
specific design énd habitat mitigation.

The Landscape Architectural Guidelines for Silverado Hills briehy describe the
Desert Upland environment where the subdivision is located. The three main goals of the
guidelines are: 1) achieve a sensé of community by setting standards of quality and
continuity; 2) promote water conservation through xeriscape principles; 3) blend
constructed landscape with the surrounding desert. The guidelines use the term
"enhanced natural desert” to indicate a landscape of edited natural desert plénts and
introduced species that are "in character with the surrounding desert." The transition
zone in Silverado Hills calls for a combination of native plants materials and "other
colorful, drought toleraﬁt, desert adapted indigénous plant material." The odd word in
that statement is the word “indigehous”,”which is not used to indicate native or regionally
native; the recommended plant palette for the transition zone includes introduced species
from other continents. Their goal for the transition zone is a landscape that l?lends with

natural desert but is greener and more colorful.
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The development Rancho Vistoso stresses the natural environment as an amenity in
it’s Architectural and Landscaping Review Committee Guidelines. Views to the Tortolita

and Santa Catalina Mountains and "lush vegetation and abundant wildlife" of Big Wash

are praised. The goals, similar to above, are: 1) self sufficient, cohesive master planned

community; 2) encourage cbmpatibility with the existing Sonoran Desert and to reﬂeqt
th¢ Southwest character of the developmenf; 3) low water use. The | guidelines also make
this statement: "Develdpinent will 'pfeserve and enhance the natural setting of this unique
location.” |

The guidelines iﬁclude prohibited plant lists in addition to the recommended plaﬁt
lists. Generally the strictly prohibited coincide w1th the list in the LDM by the Health
Department. They alsc') exclude ﬁlant material of excessive height, usually 20 to 25 feet.

Applicable plant lists are in Appendix B.

Private Land Ownership and Landscape Character

The national landscape characte.r of American settlement is an e};pression of
cultural history. The typical front yard with lawn, foundation shrubs and broadleaf shade
trees has its origins in the English Romantic Landscape. The English gentry éppropﬂated
and refined the agrarian landscape. This style, with rolling green hills and scattered
clumps of trees, manipulated nature for an idyllic reéult. The English Romantic
Landscape was further pbpulaﬁZed with pictﬁresque landscape paintings that emphasized
a scenic or naturalistic landscape. The Romantic Landscapé garden in America extended

to the design of romantic suburbs in the mid 1800's. The undulating topography, winding
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streets, and extensive lawns were adapted to the car-oriented suburbs that followed
(Laurie, 1986). The green and orderly park-like cultural landscape is in strong contrast ‘to
the landscapes of the American West. However, the cultural landscape brought from
Europe to the East coast spread to the West as well. Early reside;;tial landscapesin
Tucson clung to the Eastern tradition of residential landscape design, as can be seen still
in historic neighborhoods and in historic photographs (Figure 2.1, 2.2). The earliest
subdivisions planned in Tucson date to the late 1920's (Nequette, 2002). Aestﬁetiq
appreciation of the desért landscape was not always for’thcdming.

In the essay. Cultural Sustaz"_nability: Aligning Aesthetics and Ecology, Nassauer
(1997) argues tﬁat aesthetic apprec’iatioh and cultural acceptance of natural environments
is necessary for ecological health. To an observer with traditional cultural knowledge,
any "green" is natural and therefore good for the environment, yef there is an untapped
potential for property owners to play a positive role in environmental conservation.

Because appreciation of any landscape is culturally influenced, it may be judged for
attractiveness with a value system based on a cultural history that does not include
environmental ethics. Nassauer distinguishes between landscapes appreciated as |
beautiful by scenic aesthetic standards and every-day landscapés appreciated as attractive
for the apparent amount of care they receive. This cultural appreciation is the "aesthetic
of care" (Nassauer, 1997).

Traditionally, landscape ordinances focused on maintenance. A neat landscape
with a mowed lawn, no weeds and tidy edges is the suburban ideal (Abbey, 2600). The

aesthetic of care is closely tied to conformity to social norms, work ethic and economic



Figure 2.1 Historic Residential Landscape Character

Figure 2.2 Historic Residential Landscape Character
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status. A "messy" yard implies lack of care and even low economic status. Naturalistic

- and natural landscapes, with unfamiliar plants and exuberant growth, are not always

acceptable in certain suburban cémmunities. In extrefne cases, the municipality may even
remove landscapes deemed offensive by the neighbors. For example, the native prairie
landscape in Lorrie Otto's front yard in Bayside, Wisconsiﬁ, founder of Wild Ones
Natural Landscapers, Ltd., was razed by the municipality to preserve order in the
community. Distinguishing between weedy, neglected gardens and naturalistic garden
styles is part of the aesthetic learning process (Wasowski, 2000). For accepfance by
community and municipality, residential landscapes must include clues of care, such as
defined edges and paths. This strategy provides a framework for biodiversity Whjlé
accommodating people's need for order, which in turn}provides a sense of safety and
refuge from the threatening wilderness. To summarize Nassauer's essay, people will
pro;tect what they find attractive, and they will find attractive what is cared for.

We are a culture of ownefShjp. The most expensive residential property is the most
exclusive. Thereis a powérful need to proclaim ownership, whether with gates or
cultivated landscapes. An expanding sense of ownership can extend beyond the private
domain to stewardship of community. A key point of Nassauer's essay resonates §vith the
problem stated in this paper as put forth in the introduction: "If we notice how people
take care of what they own, how they design, construct, a:ﬁd manage the landscape, we
establiéh a starting place for creating new habits of care that promote greater landscape

ecological health" (Nassauer, 1997, p. 69).
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The central issue as it relates to this study is the cumulative effect residential
developments have on natural environments and landscape character. The decisions
made at the scale of one unit of private propérty, like the choice of plant material, achieve
significance when replicated at the scale of urban sprawl. The cumulative effecf of
chosen plant species from yard to yard, can have either a negative or positive impact on
the environment. Decisions that ignore the relationship to a larger environmental context
have a negative impact; ecologically based decisions have a positive impact. This
integration of residential landscapes into the development strategies to support natural
environments is a policy of "aggregation rather than fragmentation" (Nassauer, 1997).
This view is also discussed in Stalking the Wild Amarantﬁ: Gardening in the Age of
Extinction. Created landscapes can either be impositions to native species or sanctuaries
for them. Instead of thé juxtaposition of conservation area to developed land? a softer
transition can be created, With'parts of developed land acting as biological_ reseﬁes
(Marinelli, 1998)?

The relationship between aesthetic quality and environmental quality is expressed
by aes;heﬁc objection to landscapes due to their poor environmental health. Because our
preference in residential landscapes is tidy, neat, and static,' ouf settled landscapes do not
allow for renewal. Land cleared of its understory hés the aesthetic appeal of a park, but is
ecologically poor. Removal of all but the canopy trees reduces recruitment of established
species. Althougil some desiéners argue thata na’curallistic design -stylé is contrived,
there is evidence that the "complex forms of natural systems" are essential to their :

functioning (Thompson, 2000). An example of constructed erm performing poorly
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compared to the functioning of natural forms is the effect ‘of the straiéhteﬁng of
watercourses, which increase their velocity a.nd erosion potential. Plant association form
also affects the function of individuals ﬁthin the plant community. An example is the
nurse plant association common in the Sonoran Desert, a natural form _that éllows for
more species diversity. As cultural expectation Qf what landscapeé should look like

changes, opportunities for supporting natural environments increases.

Landscape Character

Early ﬁsage of "landscape" referred to a view of natural inland scenery. Modern
usage also implies a discrete unit of 1ahd with "distinguishing characteristics and
features" (Makhzoumi, 1999).

Landscépe character is étotdlity of physical, biological and cultural elements. .Thé
Landscape Aesthetics Handbook, published by the USDA and Forest Service (1995),

S
describes landscape character as "an overall visual and cultural impression of landscape

attributes - the physical appearance and cultural context of a landscape that gives it an

nn:

identity and "sense of place".
The Arxchitectural theorist Christian Norberg-Schulz has written extenéively on the
concept of place. Place is "a totality made up of concrete things having material-
substance,’ shape, texture, and colour" and non-tangible perceptioﬁs sﬁch a‘s‘ climate, sky. 4
and light (Norberg-Schulz, 1979). In other words; place is more than a Vgeog;ral‘)hical |
location. With a precise language he identifies thé primary COmponents_ of -piace as '

settlement and landscape, defined by spatial organization and character.
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Landscape ctlaracter imparts "sense of place". An understanding of "sense of
place" is necessary as it is so often used as an argument for preservation of historic
settlement and natural environment. There is a need for people to identify with a place
and to orientate themselves within that place. Although theories about environmental
imageability are most developed at an urban scale, it could b_e argued that the
displacement of natural environments by the nationalllandscape character of American
settlement creates an unsettling 'sameness' to the landscape that makes regional
orientation difficult. A Texas landscape designer and writer has shown a series of slides
of residential landscapes to audiences across the country. There was consistent inability
to locate the images to a specific region. "There had been no attempt to
celebrate...regional uniqueness and special beauty" (Wasowski, 2000).

The natural landscape has many variables including climate, land form, water form,
and vegetation. Vegetation has a significant .impact on landscape character, contribtlting

texture, color, and scent as well as spatial structure. Vegetation is also the most

‘vulnerable to change by human disturbance. The preservation of natural landscape

character requires created landscapes that are harmonious with the vegetation attributes.
Character is a comprehensive perceptien of place and a sum of its physical parts.
The character of a desert landscape may be described in qualitative terms, dependent on
perception of the viewer, as imposing, barren, or expansive. Alternatively, the desert may
be described in objective terms as a landscape with exposed geological formations, sparse

vegetation, and unobstructed views.
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Landscape Charactef of the Sonoran Desert

The Sonoran Desert reaches from southeastern California to Southeastern Arizona,
and south to the state of Sonora, Mexico (Figure 3.1). Cévering approximately 120,000
square miles of the Basin and Range province, it is bordered by the Mojave Desert to the

north and the Chihuahuan Desert to the east (Shreve, 1951; ASDM, 2000). Sedimentary

deposits, or bajadas, are transitional between the valley plain and the mountain islands.

The rocky soils of the bajada contrasts to the fine-grained soil that settles in the valleys.
Drainages with cdncentrated vegetation dissect the landscape. Rocky outcrops further
delineate the terrain. |

Tucson is located at the northeastern boundary of the Sonoran Desert. The valley
ﬂdor averages 2200 feet in elevation, the upper bajadas reach 3200 feet in elevation -
where they merge into desért grassland and encinal. The principal river systems of the

Tucson basin are the Santa Cruz and Rillito rivers. The Santa Cruz historically had

- perennial flow. but ground water pumping and urbanization of the river banks has reduced

the flow to rainfall events. The basin is strongly defined with the Catalina Mountains to
the north, the Tucson Mountains to the west, and the Rincons to the east. The Santa Rita
mountain range lies further to the south.

The climate in the Tucson areé is less arid than most of the Soﬁo;an Desert region,
with an average rainfall of 12 inches, with certain areas of the basin gettihg considerably
more. The average high temperature for June is 98.5 F. There is an average of 345 frost

free days, with an average low of 38 F in Jamiary (ASDM, 2000). The rainfall is
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Figure 3.1 Map of Sonoran Desert with Arizona Upland Division
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bimodal, with approximately half falling as gentle winter rain and the rest as highly
variable summer monsoon storms.

Vegetation patterns shift in response to soil condition and microclimate, But they
are generally low in stfﬁcture, allowing for unobstructed views._ The landform is visualily
dominant. Extensive stands of drab to bluish green plants are punctuated by lime-green
palo verde trees. The brigl;t green of broadleaf trees along riparian corridors gives a
startling juxtaposition. It is not unusual to be able to study the form of a saguaro from the

shade of a cottonwood. Overall effect is of a continuous shrubby carpet. The most

commonly mentioned non-visual sensory input is the smell of creosote after rain.

Species Richness of the Sohoran Desert
The geography of the Sonoran Desert contributes to the species richness of the

ecosystem. Part of the Basin and Range province, the topography alternates between

‘broad valleys and mountain islands. The region receives winter rain from the Pacific and

summer rain from the Gulf. In contrast, the Mojave and Great Basin Deserts are dry
dﬁring the season of favorable temperature, flestricting‘ tree like life forms. The Sonoran
Desert is also warm enéugh for cacti. Cacti require warm soil for germination and young
plants are damaged by frost, limiting their spread into northern deserts. The elevation
gradient from mountain to plain supports different plant communities. Typically the soil

is coarse and rocky on the bajadas with a finer textured alluvium settling at the valley

floor. The terrain and bi-seasonal rainfall pattern results in diversified habitats, resulting

in high biodiversity (Brown, 1994). There are between 2000 and 3500 species depending
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on source and definition of boundary (ASDM, 2000). In the United States, Arizona

follows only Califqnﬁia and Texas in Species richness. Distinguished from other North
American deserts by the presence of legume trees and large columnar cacti, the Sonoran
Deséﬁ is characterized by the "low but unequal stature of the plants - the openness of the

stand and the mixture of dissimilar life forms” (Shreve, 1951).

Dominant Flora of the Arizona Upland Division

A significant comﬁonent of the viSu:al character of a landscape is the fréquency and
distribution of dbminant vegetation. A plant conimunity may have one dominant species
or several predominate species, giving the landscape its visual unity and distinguishing it
from néighboring communities. |

Tucson is located in the Arizona Upland Divisioﬁ of the Sonoran Desert, also
called the Crassicaulgscent Desert or the Cercidium-Opuntia regioh (Shreve, 1951;
Brown, 1994); The "'upland" designation refers to the terrain of the area and the
"crassicauléséent " (stem sucéulent desert) refers to the importance of thi‘s ;zegetation life
form. Cercidium mz‘crophyll_um is very numerous_ 6n the upper bajada, where the rbcky
soil holds moisture well, and occurs less frequently on the lower bajadas. A flora of the
Tucson Mountaiﬁs (Rondeau et al., 1996) includes 17 species of Opuntia, not inbluding
sub-species.

Vegctaﬁbn may be visually‘domin'ant for its stature or strdng form. Plants witha
distinctive form, such as saguaro or ironwood, add skyline inferest to thé vegetation

(Figure 4.1). Plants may‘also be visually dominant because they occur in large masses,



L el g A T A A A i il . . A A A T A . i A A A A8 Jb 48 4b & A &

33

and are common or Widespread. Species like Ambrosia deltoidea and Encelia farinosa
provide characteristic color and texture to the desert landscape. These characteristic
species have a strong correlation with envirénmental keystone species. The diversity of
the vegetation is a significant aesthetic characferistic. Additionally, ephemeral species
compose about half of the flora (Rondeau et al., 1996), confribu‘ging a signiﬁcaht dynamic
element to the landscape.

' The Arizona Upland Division has a relatively complex plant composition, with
several species subdominant to the El/ominant species. In contrast, the Colorado Valley
Division, has extgnsive areas composed mostly of Larrea Widentata and Ambrosia
deltoidea. These plants are also common in the Arizona Upland, but are supported by
microphyllus shrubs, shrubby trees, and succulents. This area is so characterized by
shrubby plants that it is also referregl to as the "saiguaro-palo verde férest"; some botanisfs
argue that the area is more of a thornscrub plant association than a desert (Brown, 1994).
The dominant visual character is a low forest with skyline cacti (ASDM, 2000) (Figure

42).

Sonoran Desert Vegetation Patterns

Vegetation spatial patterns include the spacing patterns bf individuals of the same
species, spacing of species in a community, and plant community structure. The amount
of cover also indicates amount of openness in a plant community and dominant plants in

a community.



Figure 4.1 Sonoran Desert Landscape Character

Figure 4.2 Sonoran Desert Landscape Character
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Studies to determine spacing patterns of desert plaﬁf speéies are inconclusive
(Goodall, 1981) contrary to earlier observations that desén plants appear regularly spaced
(Shreve, 1931). Although moisture and nutrient competition probably does oceur
between desert blants, no clear pattern exists between moisture availability and random,
clumping, or regular spacing of plants. Conclusions regarding mixed ‘pattems varies
according to testing procedure and interpretation of data; "regularity is rare and will dnly |
result when the environment is perfeétly homogehous and -if the plants are all genetically
uniform” (Goodall, 1981). Previous studies have mostly focused on siﬁgle species stands
dispersion pattern of clumped, random and regular. Most of the studies are wﬂ:h Larrea
tridentata, a species capable of producing clonal offspring which would g;eatly affect
spacing patterns regérdless of moisture competition. |

Although Shreve noted the simplicity of composition as cbmmdn to many afeas of
the Sonoran Desért, the Arizona Upland Division is complex relative to other djvisions of -
the Sonoran Desert (Shreve, 1951; Brown, 1994). Clearer Apéttems can bé observed vmth
multi-species interactions. The Sonoran Desert is marked by a consistent distribution of
tree, shrub, smaller perennial species over expansive areas. Predominate species are very
numerous and widespread. Cacti generally follow this pattern, although their sensitivity
to frost more sharply delineates their natural range. Some, like the Shollas .ana somé
agave reproduce vegetatively, produéing a more clonal distribution.

A common phjfsical pattern in Sonoran Desert plant corﬁmmﬁty structure is the

grouping of plants in a "nurse plant” association (Figure 4.3). In the desert environment,
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plant litter accumulation is IOW, resulting in soils low in organic matter. Soils do ﬁot
improve significantly over large areas to allow for the plant succession associated with
more temperate regions. Instead, moderate accumulation of ﬁtter around existing trees or
shrubs, often nitrogen-fixing legume species, cieate a favorablé habitat for seedling
recruitment of cacti and small shrubs. Plants generally are.replaced by the same or
similar species in the same location. This commensalism between desert plants is most
noticeable with cacti seedlings, which are most successful under the favorable habitat of
canopy of trees.

The giant cacti that distinguish the Sonoran Desert depend on an ecological

 relationship with other shrubby plants, especially leguminuous trees, for establishment.

The nurse plant mitigates soil tempefature, traps moisture, and protects seedlings from
herbivores. Cercidium microphyllum has an extensive range throughout the Sonoran
Desert and is critical for providing sheltered germination sites. Olneya tesota,
subdominate to Cercidium microphyllum in warmer areas of the Tucson basin, is an
especially effective nurse plant due to its longevity, allowing for soil improvement within
the influence of its canopy. A conservation paper on Olneya tesota concluded that 160

plant species rely on nurse plants such as the Olneya tesota and Prosopis velutina

| (Nabhan et al., 1994). Their findings indicated a species richness 36% greater and

abundance 46% greater than their open ground control plots. In another field study, -
researchers found no saguaro seedlings in their open ground test plots (Franco, 1989).

Open ground communities are species poor. The overall pattern on the landscape is an
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aggregate of plants clustering around favorable conditions. Life forms overlap and create
patches of layered, concentrated chetation; :

Gene‘ral' observation by Shreve (1951) that ':'more than half" of Sonoran Desert has
a vegetation cover of less than 30% and a covervh.eight-of less than ﬁve feet. Trees only
form a continuous canopy alongldrainages. Cover and height is less in the Lower
Colorado River valley, dominated by expansive stands of creosote and bursage, and

higher in regions like the Arizona Upland that have more than six inches of rainfall.

Sonoran Desert Vegetation Life Form Diversity

Plant life forms are generally classified by size and stem types. Large plants with
woody stems are either trees or shrubs depending on manner and amount of branching
and height. Plants with soft stems are herbaceous. Additionally, plants may be
categorized by life span, seasonal behavior oI: leaves, and degree of succulence. These
characteristics help to separate plant species into favorable niches separated by either
time or space, ‘reducing the coml;étition for res'ources; Competition among species for
available light and nutrients occurs in all plant communities. However, species in arid
environments must primarily compete With climatic stress. In the temperate region of the
Eastern United States, for example, broad-leafed deciduous trees have best been able to
out-compete other speciés. With relatively plentiful rainfall and fertile soil, the main
compeﬁtion is for space between species. This results in a landscape w1th one domiﬁant

life form, with phenomenological variations. In desert environments, species have
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developed several ways to cope with aridity, expressed by the different manners of plant
growth.

The Sonoran Desert has many life forms, with several typically occﬁrﬂng in one
location (Figure 4.4). Life form diversity is an even more uﬁjque feature of Sonoran
Desert than‘species diversity. Hillsides and bajadas have the most diversity of life forms
compared to plains or higher mountain elevations (Shreve, 1951; Brown, 1994).

Although herbaceous and shrubby species dominate, other life forms are numerous
and frequent enough to be a significant component of the landscape character. Trees are
less frequent and are usually shrubby. Carnegiea gigantea and Stenocereus thurberi
cacti are visually dominant species of the Sonoran Desert due to their size and distinctive
form, even though they are not typically dominant in their habitat. Smaller cacti are also
common. Leaf succulents, such as yucca and agave, are found in iligher elevations of the

bajada. This life form diversity is critical for wildlife habitat and landscape character.

Native Plants in Residential Landscapes

In the 1870's William Robinson published The Wild Garden in England introducing

the practice of naturalistic garden design, although the naturalistic style was as much an

artificial convention as formal design. Early writings advocating the use of natural plant
composition in naturalistic design correlate with advances in botanical science leading to
thé beginnings of ecological study. In a 1929 article in Landscape Architecture, Ha:roid
A Caparn stressed the equilibrium of the natural world. What was noted as the

compensation of natural systems was an early description of the ecological relationship



Figure 4.4 Sonoran Desert Landscape Character
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between species and environment. Caparn compared natural plant composition to works

of art with "repetition and sequence, by continuity and movement.” Although exact

replication of natural systems are not possiblé, he noted that observation of natural plaﬁt
composition is a valuable aid to human conventions of landscape design. The use of
natural 'plént éssociations in landscape design was further discussed iﬁ the book American
Plants for American Gardens, also published in 1929.

The appreciationlof thé beauty of natural plant associations grew with an increased
understanding of ecology. Jen Jensen, who preferred to be called "a maker of naturﬁl
parks and gardens," usqd native plants to help establish a relationship between landscape
and culture. His reaction to "homogenized and artificial landscape” resonate even louder
today (Grese, 1992). Althoygh several landscape architects were practicing naturalistic
design in the Chicago area contemporary with Jensen, he is best known for his keen
interest in native plénts used in ecological association. Jens Jensen found a successful
balance between ‘satisfying his clients and a landscape architect's ecological
responsibility. Exotics were not entirely excluded from his designs, but they playéd a
secondary role. |

A plant species designated as "native" has evolved naturally in ; geographic area.
Nativeness is defined by space and time. The deﬁged area varies from broad regions to a

specific provenanbe. In North America, a native plant is generally defined as a species

present before European settlement. In this paper, a native plant is a species found

growing naturally within the boundaries of the Sonoran Desert. Provenance will be

addressed by identifying native species associated with the Arizona Upland Division.
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Native plants havé the following advantages when usé’d in residential landscapes:
resource fit; enhancement of biodiversity; and support of landscape bharacter. Plants
native to a specific area are especially adapted to the climatic, geologic, and intra-species
relationship factors in that geographical location. Native i)lants have evolved to grow
with available resources in contrast to introduced species that rﬂay require additional
inputs of water and chemical resources. Arid adapted plants have evolved three main

strategies to cope with water deficit: succulence, drought tolerance, and drought evasion

(ASDM, 2000).

The water shortages that occur in and climates are made worse witﬁ the large
amounts of water usqd in landscaping. In 1981 the Denver Water Department coined the
phrase “xeriscape” to promote water efﬁcient landscaping, é municipality that saw 40 to |
60% of the drinking water delivered to homes used for landscapen irrigation‘ (Knopf,
1991). Other municipalities have recognized the economic benefit of water conservation
and adopted the phrase as well. Xeriscape strategies are promoted in the Pima County
LDM.

Tucson is largely dependent on groundwater, and ground water pumping deficits
have severe repercussions for native ecosystems. The infrastructure needed to divert
water from natural systems to residential use is costly in both econdrﬁic and
environmental téﬁns. Chemical use further jeopardizes the water supply by infiltration
into the water table. The EPA estimates that nationally 67 million pounds of pesticide
and herbicide are appiied to residential properties each yeaf (a pound for every 4 people)

(Wasowski, 2000). Desert areas are very vulnerable, as importation of resources greatly
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alters the physical landscape, creating an unstable physié:,al environment dependent on
huge investments of natural resources. ‘

Native plants are adapted to interspecies interactions, such as beneficial plant and
animal associations. The USDA has recogﬁzed a "pollinator crisis" in the agriculture of
southeastern Arfzopa, related to plant and pollinator interdependence. Causes include
habitat loss and fragmentation, and displacement of natives by invasive species (Nabhan,
2001). Pollinatof pathways are also important to the health of natural écosystems. " .
Researchers are finding that conservation areas are not enough. Also needed are effective
and informed stewardship of privately held land to serve as "stepping stones" along
pollinator pathways (Nabhan, ZQOI). Flowering plants ﬁrovide,food for migrating birds,
bats, and insects. Conversely, séme plant species are believed to be in decline due to
inissing pollinators. This is an area that many homeowngrs are able to effectively
participate, as evidenced by the popularity of bird and bﬁtterﬂy gardening.

Natural plant community association usually keeps species in check through
competition. Introduced species mdy become invasive pests if they reduce biodiversity

of the natural environment. Tamarik spp. is a well known example. The plant displaces

~ native species in ﬁparian habitats, creating a monoculture by out-competing natives for

resources. Although many of the worst invasive plant species in the Southwest region
have their origin in agricultural or incidental introduction, some were deliberately
imported for ornamental use. This trend will likely increase as Watef conservation
encourages the use of arid adapted plants, regardless of origin; Introduced plants tolerant

of low rainfall and alkaline soil have the potential to spread into natural systems. In the
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Tucson Mountains, introduced species account for 13% of the flora, although only a few
of the 83 species are aggressively invasive. Rhus lancea and Lantana camara have been

observed in washes in the Tucson area (ASDM, 1999). Pennisetum setaceum is a

~ perennial bunchgrass that easily establishes outside of cultivation by wind-dispersed

seeds, forming large clumps in canyons and washes, crowding out native species and

~ competing with them for space, sunlight, moisture, and nutrients. Pennisetum setaceum is

difficult to eradicate and provides fuel for wildfires (ASDM, 1999).

Some invasivé plants colonize disturbed areas (such as mass graded developments).
éﬂlers are aggressive enough to invade relatively intact ecosystems. Eradication is
extremely complex, difﬁcult and costly. Additionally, it is not always known which
species will become a series threat to the biodiversity of a region. Better management of
introduced species is needed, but the profitability of new introductions in the Horticulture
trade makes management a qhallenge.

Using native plants in constructed landscapes can help conserve speciés. Increased
use of native plants can help mitigate some impacts of habitat fragmentation (N abahn,
2001; Maranelli, 1998). As we "urbanize the Earth's ecosystems" we drive cértain
species to extinction. Depending on the w_isheé of the‘homeowner, residential landscapes
may be rich in species. However, a diverse collection of plants in a constructed
landscape cannot feplace a biodiverse community without ecological loss (Thompson,
2000).

Not withstanding the beneﬁts of native plants for retéining environmental health

and regional identity, focus on native plants alone is inadequate foi sustaining the
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landscape character. Developed environments cannot replicate the diversity of natural
environments, due to the complexity of these systems, but they can support the aesthetic
qualities and environmental health of these communities. An understanding of plant

composition and structure of pre-development habitat is critical for supporting these

" qualities. An assessment of Sonoran Desert landscape patterns will be necessary for

comparison of the developed and natural environments. These unique characteristics of
the Sonoran Desert should be addressed by legislation to sustain the environmental aﬁd ‘
aesthetic integrity of this landscape. An aesthetic critetia of the Sonoran Desert, for
example, might be defined as a sky]iné dominated by mountains, signature cacti, and a

low tree canopy.

~ As discussed in the literature review, “éense of place” can be perceived in many
ways, including the composition of the vegetatiqn in the natural environment surrounding
an urban area. Landscape regulations appear to be one of the most eﬁ‘ective planning
tools inﬂuéncing the composition of residential landscapes in Tucson‘ However, while
these ,.regulétions are in place, thére is little information on how well they represent the
landscape character of the Sonoran Desert and léad to residentiél landscapes that maintain

the composition of the natural environments of this region.
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METHODS
Study Area
The geographic focus of the research was the suburban developmerit at the urban edge of

the metropolitan area of Tucson, Arizona. The survey included homes built after 1980,

‘representing communities with a middle to high income level.

Subdivisions included in the study were developed in the vegetation group of this
region affected by current urban sprawl, the Ariiona Uplands Division of the Sonoran
Desert. Although early development in Tucson began on the creosote flats, new
development to the west, northwest, and northeast ié encroaching into lower and upper
bajada plant community associations. The most emblematic species of the Sonoran
Desert, the saguéro (Carnegie& gigantea), is common in this habitat. Cercidium
microphyllum is tﬁe dominant tree species in this plant association, with some Larrea
tridentata and Ambrosia deltéidea occurring less frequently than on the lower bajada.
This plant community was chosen for evaluation for the followi;lg reasons: 1) current
impact from development 2) richness of species and 3) suitability as a model] for

constructed landscapes.

Data Collection
Twenty lots were selected randomly within each of the six developments. Site
surveys were restrictgd to front yards due to available access. Plants located from front

of facade forward and plants clearly visible in front courtyards were recorded. Corner lots

“were excluded based on increased relative ﬁontage.' All living plants located in the
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ground were recorded. Additionally, general observations were made regarding dénsity of

planting, maintenance, and ground cover surface (survey sheet included in Appendix A).
Data is presented per site for each developménf (Appendix»C). Plant species are

organized by piant character ‘catégory and life form. The life form categories used were

tree, shrub, rosette shrub/palm, herbaceous, and cacti.

" Landscape Criteria for Evaluation -

The following criteria were addressed for evaluation: 1) plant character category; 2)

frequency of dominant speciés; 3) life form diversity. These characteristics of the

Sonoran Desert vegetation sustain the environmental and aesthetic integrity of this

landscape.

Landscape criteria were assimilated from published field research of Arizona

- Upland Division vegetation studies. Transects prepared by R. H. Whittaker and W. A.

Niering-(1965) for analysis of slopé gradients of the Santa Catalina Mountains provided |
information for density and cover by life-form of sampléd Vegetation for the lower slopes

and bajada of the noi'th slope of the Catalina Mountains, from 2400 to 4000 feet in

- elevation. Additionally, elevations below 2800 feet were included in their study with

data from the Tucson Mountains. Also used was data from a flora of the Tucson
Mountains (Rondeau etal., 1996). Relative percentage of species and life-form

dominance was derived from these sources. -
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Plant Origin Categories

Plant species were organized by percent of species native to Sonoran Desert;
percent of speéies native to Chihuahuan Desert, and percent of introduced species.
For this study, the Sonoran Desert is defined as the full extent of the desert. Plants native
to the Chjhuahuan desert are addressed separately due to their apparent popularity in
residential landscapes. Introduced plant species were organized as: 1) arid adapted; 2)
other; and 3) invasive potential. Plants designated as "introduced, arid adapted" generally
originated from regions with low rainfall. Many of the landseape plénts used in the
Southwest are from Australia, the Mediterranean, and South Africa. These plants are
distinguished from other introduced plant species due to their increased visual
compatibility with Sondran Desert vegetation. The physical features that make a plaﬁt
adapted to low rainfall regions, such as color, leaf size and texture, and succulence differ
from traits associated with plants from regions of higher rainfall. The "introduced, arid
adapted" designation is referenced to the Pima County Low-Water Use Plant List. Plants
noted as "introduced, invasive potential" have been reported as spreading to natural
envﬁoments (ASDM, 2001). The category "introduced, other" covered all remaining
plant species. References for species origin included Irish (2000), Mielke (1993), Shuler

(1993), and Turner (1995).



A A A 4B A S A J4h A A Ah J4h A _Jh A . A JdEh A A J I A i A Jdih Jdih Jdi dih Jdih A .. A A A A 4 4 4 4 A |

48

Dominant Vegetation in Arizona Upland Division

The shrubby tree Cercidium microphyllum is widespread in the Arizona Upland
Division. It is commonly associated with Ambrosia deltoidea and Larrea tridentata at
elevations transitional between the basin and the lowér bajada. Olneya tesota is locally
codominant in populations in the Tucson Mountains and northwest of Tucson. Shrubby
species such as Encelia farinosa and Calliandra efiophylla are found in éssbciatior_l with
Cercidium microphyllum on rocky bajadas. Carnegiea gigantea is the most visible cacti
in the Division, but several other cacti species are also common. Table 2.1 lists plant

species most commonly associated with the Arizona Upland bajada plant community.

Life Form Diversity

In Sonoran Desert vegetation, the amount of woody stems and Branching.are
important indicators for distinguishing between trees and shrubs; "tree" can be a‘rela{ive
term. Trees are usually multi trunk and low in stétdre in the natural landscape, with
greater heights achieved along drainages or under cultivation. The most dominant tree in
Arizona Upland, Cercidium microphyllum, usually reaches 20 feet, Olneya tesota can
reach 30 feet (Turner, 1995). |

For this study, a tree is a.plant with woody stems capable of forming a canopy. A
shrub is a plant capable of 'forming woody stems. Examples are Sz'mmonds_ia chinensis
and Krameria grayii. Although leaf succulents such as agaves and yuccas are usually

grouped under shrubs (Whittaker, 1965) or succulents (Rondeau, et al, 1996), their
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popularity as landscape plants called for grouping these "accent" plants as a separate

category, as "rosette shrub/palm". The herbaceous category is for soft stemmed plants,

-and may either be perennial or annual species. Stem and pad succulents, such as Opunfia

and Mammalaria, are grouped under cacti.
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Table 2.1 Dominant Species of the Sonoran Desert Arizona Upland Division

Botanical Name Common Name Life Form
Acacia constricta Whitethorn Acacia tree
Acacia greggii Catclaw Acacia tree
Agave chrysantha Golden-flowered Agave rosette shrub
Agave palmeri Palmer's Agave rosette shru
Aloysia wrightii Oreganillo shrub
Ambrosia deltoidea Triangle leaf Bursage subshrub
Bahia absinthifolia Bahia herbaceous
Brikellia coulteri - Brickell-bush herbaceous
Calliandra eriophylla Fairy Duster shrub
Carnegiea gigantea Saguaro cacti
Cercidium microphyllum Foothill Palo Verde tree
Echinocereus fasciculatus Hedgehog Cactus cacti
Encelia farinosa Brittlebush subshrub
Euphorbia spp. Spurge herbaceous
Ferocactus wislizenii Fishhook Barrel cacti
Fouquieria splendens Ocotillo shrub
Janusia gracilis Slender Janusia vine
Jatropha cardiophylla Limber Bush shrub -
Krameria grayi White Ratany shrub
Larrea tridentata Creosote Bush shrub
Lycium berlandieri Berlandier Wolfberry shrub
Mammillaria grahamii Pincushion Cactus cacti
Olneya tesota honwood tree
Opuntia acanthocarpa Buckhorn Cholla cacti
Opuntia bigelovii Teddy Bear Cholla cacti
Opuntia fulgida Chainfruit Cholla cacti
Opuntia leptocaulis Christmas Cholla cacti
Opuntia phaeacantha Engelmann's Prickly Pear = cacti
Parthenium incanum Mariola ~ shrub
Prosopis velutina Velvet Mesquite tree
Psilostrophe cooperi Paperflower herbaceous
Simmondsia chinensis Jojoba shrub

- Trixis californica ‘N0 cOMMON name subshrub
Yucca baccata Banana Yucca rosette shrub
Zinnia acerosa Desert. Zinnia subshrub
Ziziphus obtusifolia Gray Thorn shrub

F W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W WV VY T W Y .

Rondeau et al., 1996



51

Selected Residenfial Landscapes
The developménts surveyed represent the west, northwest and east edges of Tucson
(Figure 5.1). The selected six developments are presented by region.l

The west region has a strongly developed palo verde-saguaro plant association with
ironwood intermittent. In the Starr Pass development (sit¢ 1), the Quail Ridge and Fox
Hideaway subdivisions were surveyed. These subdivisions total 97 lots on 58.3 acres.
Starr Pass is one mile east of Tucson Mountain County Park; washes transecting the
development link to this natural resource. Saddlewood Ranch Estates (site 2) is 207 lots
on 74.6 acres. It» is located just north of Greasewood Park and is three miles east of
Tucson Mountain County Park. !

The northwest region is a bajada plant association transitional with gfassland '
species at its higher elevations. Rancho Vistoso Estates (sité 3) is an extensive
development. Silrveyed were Neighborhood 7, Parcels F and H which cover 124.6 acres
and haye 308 lots. Rancho Vistoso is three miles west of Catalina State Park, and one
mile west of Honey Bee Canyon. | Shadow View Estates (site 4) is a smaller subdivision
with 85 lots on 123.8 acres. The subdivision, two miles south of Pusch Ridge Wilderness
Area, borders Pima Wash to the west, which drainé directly to Rillito River.

The eaS’; région has b(;th lower and upper bajada plant associations as well as
fragmenfed mesquite bosques along its drainagés. Silverado Hills (site 5), thfee miles
west of Saguaro National Park, is a large development. The blocks 2, 3, and 4 were
surveyed. These subdivisions total 423 lots on 197.1 acres. A minor wash paralleling the

main drive drains to Tanque Verde Creek. San Domingo (site 6) is 153.6 acres with 127
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lots. The Agua Caliente Wash to the northeast of the development reaches into the Pusch

Ridge Wilderness Area. Coronado National Forest is three miles to the northeast.

Figure 5.1 Survey Sites
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RESULTS AND DISCUSSION
Plant Composition based on Plant Origin Categories

The results for plant origin category were based on plant density. Individual plants
per development were summed and divided by total plants for that development to o
determine relative percentage for each category (Table 3.1).

For developments 1 through 5, 42 to 54% of the plants present were arid adapted
introduced species. Fifteen .to 25% of the plants were from the Sonoran Desert where as
11 to 24% of the i)lants were from the Chihuahuan Desert.

Development 6 (San Domingo Estates) had many more plants native to the Sonoran

Desert compared to the other five developments. Native vegetation had been retained on

- many of the lots in this development, perhaps the larger lot size made mass grading

unnecessary. Development 6 had 57% of the plants from the Sonoran Desert, with 29%
arid acllapted introduced species, and 11% of thev plants from the Chihuahuan Desert.
Introduced plant species, other were below 15% in all devélopments. Although
introduced species with invasive potential were observed in all developments, they only
represented 0 to 4% of individual plants. The most commonly planted introduced species
with invasive potential were Pennisetum setaceum, Rhus lancea, apd Schinus mollé (nof '

yet reported as problematic in Arizona but highly invasive in arid areas of California). -



Table 3.1 Mean percent of plant origin category based on density for sites sampled (n=20) per development site (n=6).
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Dominant Species of Arizona Upland Division
Frequency Data

Frequency of dominant Arizona Upland species was low for all deveiopments :
except Development 6. Cercidium microphyllum occurred in 6 lots out of 120 (Table

4.1). Opuntia spp. and other cacti were the only plant species occurring in all

developments. Fouqueria splehdens occurred in four of the six developments.

Development 6 retained mature mesquites (Prosopis velutina) and acacias (Acacia

greggii and Acacia éonsiricta), with 19 of the lots surveyed having these species (Table
4.1). This was also the only development with Larrea tridentata in the survey, a
dominant Arizona Uplrand species not found in the other developments (Appendix C).
Density Data

Cercidium microphyllum was less than 2% of total individual plants recorded
(’i‘able 4.2). Other tree species common to the bajada plant association were also
infrequent, ranging from 0 to 2% of total species, except for Development 6 with 14%
other native tree species. The most frequently planted Arizona Upland species found in
the 31-1r:vey sites are the Ferocactus spp. and Opuntia spp., ranging from 1 to 4%.
Development 1 (Starr Pass) had the largest saguards (Carnegiea gigantea), with 4% of
total plants being saguaros over 6' tall. The most conspicuously absent plants were small

shrubs and herbaceous species; subshrubs averaged less than 2% for all developments.
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Table 4.1 Frequency of Dominant Arizona Upland Species by lots (n=20) per development (n=6).

Development Sites

1 2 3 4 5 6
Trees
Cercidium microphyllom 0 0 2 0 0 4
Olneya tesota 0 0 2 0 0
Other trees 9 0 4 0 1 19
Shrubs .
Ocotillo 10 2 0 1 0 8
Subshrubs 4 0 2 ' 1 1 2
Cacti
Saguaro greater than 6' 2 0 1 0 4
Opuntia spp. 4 1 4 1 2 12
Other cacti 1 1 5 2 1 9

Table 4.2 Percent of dominant Arizona Upland species by species density per development (n=6).

Development Sites

1 2 3 4 5 6
. %
Trees ,
Cercidium microphyllum 0 0 1 0. - 0. 2 -
Olneya tesota 0 0 1 0 0 0
Other trees 2 0 2 0 3 14
Shrubs "
Ocotillo 2 1 0 2 0 2
Subshrubs 1 0 2 2 3 2
Cacti - , ' '
Saguaro greater than 6’ 4 0 0 2 0 1
Opuntia spp. : 2 1 2 -2 1 4

Other cacti . 2 2 3 ‘ 1 3 2
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Life Form Diversity

Table 5.1 cofnpares percentage of life form diversity by' plant density for each
development compared to life form diversity of a natural environment control. The
percentage of tree life forms in the developments were relatively high (13 to 23%)
compared to the patural environnient coﬁ’_trol (2%). Although trees comprise a relatively
large part of the composition of residential landscapes, shrubs were also numerous,
mimicking the shrubcomposition of the natural condition. Approximately half of the
species in the surveyed sites were shrubs (47-63%). Rosette shrubs are infreciuent at
lower elevations of the bajada, but comprise 8-17% of the species in tﬁe residential
landscapes. Cacti comprised an average of 9% compared to an average of 5% for the
natural environment control.

The most importan; variation in pattern is fhe composition of herbaceous species
life forms. In the natural environment, herbaceous species are approximately two thirds
of all SI;ecies. In the surveyed developments, Developrﬁent 5 had the highest amount of

herbaceous species with 17%. The most frequently planted herbaceous species in the

developments was Myoporum parviflorum, an arid adapted introduced species.

Effectiveness of Landscape Regulations
The results indicated high percentages of arid adapted plants and some native
species used in residential landscapes.l As indicated by the results for introduced species,

other (Table 3.1), high water use plants were a small percentage of all plants surveyed,



Table 5.1 Percentage of each life form by species density per development (n=6) compared to natural environment,

Life Form Natural Environment Development Sites

scM' sem® ™' ™' 1 2 3 4 56

. o : v

Trees 3 2 2 2 13 21 16 14 13 23
Shrubs 11 19 35 9 58 54 63 47 - 55 . 47
Ross. Shrub 5 0 0 9 10 -8 17 9 12
Herbaceous - 74 - 75 60 76 11 7 5 13. 17 S5
Cacti ' 7 4 -3 6 9 9 8 9 6 13

1

SCM Santa Catalina Mountains, 3000-4000 feet elevation (Whittaker, 1965)
scm? Santa Catalina Mountains, 2500-3000 feet elevation (Whittaker, 1965)
™ 3 Tucson Mountains 2400-2800 feet elevation (Whittaker, 1965)

™ 4 Tucson Mountains 2400-2800 feet elevation (Rondeau et al., 1996) -

8¢
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being below 15% in all developments. At Starr Pass, Rancho Vistoso, and Silverado
Hills over 80% of the plants used are on the Pima County Drought Tolerant Plant List.

Of the 76’ species planted in Starr Pass, 65% are in the approved plant list for their
development. This list is very specific corhpared to Silverado Hiﬂs, which included
Acacia spp. or Agave spp., without further delineation. However, omission of frequently
plgnted Southwest plants like Calliandra californica and Justicia spicigera from ‘
Silverado Hill's recommended plant palette, resulted in dﬁly 63% of the 67 species
present cémplying with their landécape guidelines. Rancho Vistoso had 55% of the 53
species present on the recommended plant list for that development. This ﬁst'excluded
cacti and all but three 4gave spepies, possibly accounting for such a low percentage of
plants present from their list.

The residential landscapes in Starr Pass met the requirements of the prohibited
plant lists fairly well, with only one plant species used from the list (Nerium oleander).
Additionally, a few of the trees planted may exceed the guidelines limit of 20 ft.
(Quercus virgz'niana, Fraxinus velutina). The surveyed landscapes at Rancho Vistoso
had similar results. Their prohibited planf list also recognized Pennisetum setaceum aé

invasive; no plants were observed on the surveyed lots. Silverado Hills had no

¢
kS

\ .
restrictions on mature height. Their prohibited list also included Pennisetum setaceums;

this species occurred on 3 of the 20 lots surveyed (Table 4.1).
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Evaluationv

Although data of plant origin category was initially encouraging, a closer look
revealed some problems. Despite the high percentage of plant 'spebies present nativé to
the Sonoran Degeﬂ, the field observations indicated that the residential landscape
composition was not compatible with the Iandscape composition of the natural
environment. Part of the issue is that a large nurﬁber of certain species are frequently
planted, giviﬁg developments a certain look particular to constructed landscapes. Similar
sized shrubs such as the Australian species Cassia nemophilla, and the regionﬁlly native
Chihuahuan species Leucophyllum spp. and Salvia greggii are popular. Introduced
species, such as Lantana camara and Bougainvillea spp. are also frequently planted.
Figure 6.1 is a typical residential landscape from Saddlewood Ranch Estates with clipped
Cassia spp. and Leucophyllum spp.

Part of the reason for the dissimilar natural and cbnstructed landscape composition
becomes clearer when looking for plant species that are emblematic of the Arizona
Desert Upland. There is a low ffequency of plant species (and totai individuals) dominant
in this plant association. For eﬁiample, in Figure 6.2 the only plant species representative
of the Upland Division is Opuntia bigelovii. All other plant species present in this .
example are not native to the Sonoran Desert (although they are arid adapted). Although
trees are a significant visual component of the residential landscape, Cercidium
microphyllum, Olneya tesota ‘and Prosopz‘s velutina are infrequently planted (Tables 4.1

and 4.2). Mature Carnegiea gigantea are rare. The residential landscapes have a diverse



Figure 6.1 Residential Landscape Composition

Figure 6.2 Residential Landscape Composition
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collection of plants, but are not éugnented-“dth critical species necessary to maintain a
landscape character compatible with the Sonoran Desert.

Additionally, the composition of life forms in the surveyeci residential landscapes
varied from the natural environmént control. The planted shrub species tend té be ofa
uniform size, often enhanced by clipping. ngbaceous species are conspicuously absent

from residential landscapes, averaging less than 10% of species present (Table 5.1), with

- these species as much as 75% of the natural environment as compared by life form. In

the example from Development 6 (Figure 6.3) the effectiveness of the native tree canopy
is reduced by the lack of small shrubby species and ground cover.

Life forms that play an accent rdle in the landscape are planted more frequently
than herbaceous species. The frequency of some plants, like Opuntia santa-rita and
Dasylirion wheeleri, could be attributed to their value as plants requiring little
maintenance and low production of litter, as opposed to herbaceous species that may be
perceived as messy. S;'cm Domingo is an interesting comparison to the other
developments surveyed as it was probably not mass graded at the time of construction.
However, even with native species retained on site, a sub-shrub or fbrb'“layer was only
present in one yard (1 of 20).

The incompatible landscape composition could also be attributed to the landscape
guideline's reliance on recommended plant lists. The residential landscapes most
compatible with natural landscape composition have high diversity of life forms as well
as plant species present native to the Arizona Upland Division, however this is not

required by the guidelines. The residential landscape in Figure 6.4 has several native



Figure 6.4 Residential Landscape Composition
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species, a variety of different sized shrubs, some rosette shrubs and cacti species.
Although many of the shfubs are clipped, thls example is relatively successful at
suppbrting the landscape composition of the natural énvironment. Also in San Domingo
Estates, Figure 6.5 is a comparative example of a residential landscape that has retained
natiye species, including a diversity of life forms.

A more difficult pattern to assess is the spatial pattern of plants iﬁ residential
landscapes. A general observation is that plants are typically planfed in a display pattern
and not planted in an overlapping or layered manner. An example is Figure 6.6, from
Silverado Hills Estates, featuring arid adapted plant species and native cacti. The
isolation of individual plants and absence éf an herbaceous layer, combined with low
frequency of dominant species, contributes toa landscape character that is incompatiblé

with the landscape character of the natural environment control.



Figure 6.5 Residential Landscape Composition

Figure 6.6 Residential Landscape Composition
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CONCLUSION
This research expected the foll(_)wing results in the survey of residential
landscapes: 1) residential landscapes will have more plants that are regionally native than
plants that are introduced; 2) documents such as the Pima County Official Regulatory
Plant List and development landscape guidelines, will have had a positive effect on
residential landscapes, expressed by the dominant use of arid adapted plant specieé and
piaﬁt species native‘ to the Sonoran Desert.; and 3) plant composition in residential
landscapes db not fully support the typical landscape character of the Sonoran Desert as
defined by plant composition énd diversity. . |
The plant origin in residential landscapes did not have more plants from the
Sonoran Desert thaﬂ introduced plants. The developments averaged 44% arid adapted
introduced plants, the highest percentage of any categéry (Table 3.1). Pléﬁts species
from the Sonoran Desert ranged from 15 to 57% for the developments sﬁrveyed in this
research. (The range was from 15 to 25_% excluding Develdpment 6, an exception to the
other developments). The range for plants from the neighboriné Chihuahuan Deséﬂ was
11 to 24% of the species, equivalent to the results for the Sonoran Desert plant origin
category for developments 1 through 5. |
The results for developménts with landscape guidelines were similar to the results
for de\}elopments without guidelines. Although the landscape guidelings for Rancho |
Vistoso encouraged homeowners to ”lahdscape in natural desert manner, using
indigenous or similar plants", the development averaged énly 18% native plants based on

density (Table 3.1), less than 2% of Arizona Upland Division plant species, and only 5%
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herbaceous species (Table 4.2). Results for .Starr Pass and Silverado Estates were similar
to Rancho Vistoso. The developments with landscape guidelines contained 55 to 65% of
plants used from their respective recommended lists. Plant species with invasive potential
were also observed in these developments. Al;[hough landscape regulations have had a
positive effect on residential landscapes, the guidelines were inadequqte to achieve t_heir
goals of compatibility with the natural desert environmént.

- The conclusion reached by this research is that Tucson's residential landscapes are

‘only minimally successful in suppofting the landscape character of the Sonoran Desert.

This conclusion ié supported by the data for frequency of dominant Arizona Upland plant
species and the comparison of life form diversity for the developments to the natural
environment control. There was a low frequency of plant species in the residential
landscapes that are dominant in the surrounding Arizona Upland Division plant
association;, Developmgnts 1 through 5 ranged ﬁ'om 0 to 4% of dominant ‘species,'
Development 6 averaged 7% domine;nt species (Table 3.2).

Although the percentage of trees in resideﬁtial landscapes was higher than the data
for a comparative natural environment, shrubs were still the domiriént life form (47-
63%). The greatest difference occurred in the composition of herbaceous species, ‘only 5
to 17% in residential landscapes, compared to 76% in the comparative natural :
¢nvifonment control (Table 5.1).

Vegetation is an essential coniponent of landscape charaéter, it is also one of fhe.
most malleable features. The ,curfent focus in landscape regulation 1s plant species

composition. The landscape guidelines focus on plants that portray a certain character.
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A positive outcome of recommended plant lists is that they encourage the planting of arid

) ,
adapted plant species. However, it is not possible to include all appropriate plants on the’
lists, and the decision for acceptable plants can be arbitrélry’

In addition to recommended plant lists, including guidelines for planting

-composition and structure would help developments meet their goalé of compatibility
 with the natural environment. The landscape guidelines should:

‘e require the planting of Arizona Upland Division tree species

e require minimum percentages of dominant Arizona Upland Division plant species

. enbourage the use of herbaceous and small shrub species to improve the life form
diversity of residential landscapes

e provide planting diagrams for residential yards, similar to the diagrams provided for -
buffer yards by The Pima County Landscape Design Manual and the development |
landscape guidelines | |

Long term goals for the planning of subdivision developments include:

e limit thg mass grading of developments, allowing for the ret¢ntion of native pqcket‘s‘
of vegetation on site

. hnk front yérd landscapes into a cohesive buffer of transitional vegetation that is
supportive of the laridscape character of the Sonoran Desert

Natural systems can, and should, be a part of human settlement. Preservation of
landscape charaéter and erivironmental preservation cannot rely on public lands alone,
and excluding privately owned land‘ﬁom conservation strategies misses a significant

percentage of land in Pima County. Even in the West where large tracts of wilderness
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still exist, developed land is a,signiﬁcant part of the landscape and essential part of the :
ecological puzzle. |

There is a cultural resiétance to change, however, expectations can evolve. For
example, none of the lots surveyed in this study featured lawns in the front yards. The
landscape guidelines for Starr Pass, Rancho Vistoso, and Silverado Estates do not allow
the use. of lawn in the transition zone of the rrlandscape, a break from traditional suburban
landscapes. The development landscape guidelines and Pima County's Landscape Design ‘
Manual encouraéed the use of xeriscaping. One barrier to change is the cycle of
perceived demand and supply. The availability and ma;rketing of plants to hoineownérs
seems to be very influential.

The¥e may be limitations to people's acceptance of desert landscapes. The desert
lacks the park-like quality popular in the typical suburban landscape; it is highly variable
and seasonal. Also, this research focﬁsed on one of the richest plant associations in the
Southwest deserts. Most of the heart of Tucson was developed in the Larrea tridentata
and Ambrosia deltoidea plant association, a landscape character not everyone would want
to replicate in their front yard.

Future studies of residential landscapes in Tucson could compare the age or income
levels of residential iandscapes as it affects species richness and compatibility with
Sonoran Desert landscape character. The building envelope strategy that maintains
vegetation on residential sites during construction is an apparently effective strategy that
should be investigated. However, these residential landscapes are typically in gated

communities with limited access.
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B 2 I G S MR A s A BE a e aE aB . k. 4B . g . S aE ME SN a s an g s an o o e A G aa AN AN A b b g 48



W W W W W W W W WY W W W Y v Y Y w W W W W W W W Y v VY v vV vV e

FIELD WORKSHEET
Subdivision Name: | t Date:
Address: - #
1. Species observed in yard : '
Botanical Name # |Botanical Name # 1

2. Remaining ground surface

" Bareearth| D.G.!  Crushed Rock| Rock|
3. Density of Planting

} 1 [ 2 i 3 - 4 g
4. Pruning , :

} 1 | 2 { 3 ! 4 |

Address: ' : o #

1. Species observed in yard v

Botanical Name # iBotanical Name #

2. Remaining ground surface

f Bare earth| D.G.| Crushed rock| Rock|
3. Density of Planting ' B v

é 1 | 2 ] 3 | 4 |
4. Pruning

; 1 | 2 ! 3 4 |
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VEGETATION TRANSECT WORKSHEET

Densities (number of stems or individnals per 0.5 ba) - average of transects for each
elevation gradient (Whittaker and Niering, 1965)

Trees

ACCO
ACGR
CEFL -
CEMI
CERE
FRPE
JUMA
OLTE
PLWR
POFR .
PRVE
QUEM
QUOB
RHCR
SABO
SASA
Total

% Life-form based

Shrubs

on density

ALWR
AMAM
ANTH
ATCA
BASA
BRCA
BRFL
CAER
CASC
CEPA
COLY
COMI
COsC
CRBI
DAPA
DAPU
DOVI
EPTR
ERFL
FERU
FOSP

Lower Slope, Bajada, Bajada,
Santa Catalina Mins. Santa Catalina Mius. Tucson Mins.
3000-4000 feet 2500-3000 feet 2400-2800 feet
1 25 9
46 15. 7
9 1 0
136 132 73
4 6 0
21 0 0
3 0 .0
0 0 8
11 0 0
1 0 0
59 43 2
1 0 0
2 0 0
0 0 0
5 0 0
5 0 0
304 221 99
3% 2% 2%
19 0 194
54 1 1
6 0 0
2 2 0
10 0 0
2 0 0
4 0 0
354 57 9
4 0 0
25 17 6
3 2 0
56 0 0
3 0 5
4 0 0
0 0 10.
3 1 0
44 0 0
0 3 0
1 0 . 0
2 0 : 0 -
434 108 205



HYEM
JACA
KRGR
KRPA
LATR
LYBE
LYFR
MIBI
MOMI
SICH
VACA
Total

% Life-form based
on density

Vines

JAGR
NISC
VIAR
Total .

% Life-form based
on density

Subshrubs

AMCO
AMDE
AYMI
AYPU
CAAR
DYPO
ENFA
ERWR
GAST
HICO
MESC
SPEM
SPLA
TRCA
ZIPU
Total

% Life-form based
on density

Total Shrubs, Vines

% Life-form based '

on density for all

Ros. Shrubs
AGPA
AGSC

1734

15%

12
547

523

5%

37
15

13
42

49

586

11%

231

231

5%

58
500
151

156

40
2
964
19%

1780

35%

o



DAWH
NOMI
Total

% Life-form based
on density

Forbs
ABPR
ARLU
BRCO
CACO
EUSO
- GACR

GNWR
GUCA
LORI
MIBI
PEWR
PHTE
POGR
PSCO
SELE
STPA
Table 6
per .1ha
per .5 ha
Total

% Life-form based
on density

Cacti

CAGI
ECFE
FEWI
MAAG
MAMI
OPAC
OPAR
OPBI
OPFU
OPLE
OPPH
OPSP

Total
% Life-form based

on density

Total Life-forms

fRVROPESUudON O DR wuwo

16
12
586

5%

1644
. 8220

8329
T4%
45
28
29

40

12
59
49
270
2%

11222

oo

0%

covooPooowococo

a—y
O O N )
~

1654

8270
8437

75%

40
11

- 216

42
66
2
411
4%

11238

SO

0%

N N
R e

Coeooro o0 O vy

586

2930 .
3067

60%

153 .
3% .

5099
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APPENDIX B
SELECTED PLANT LISTS
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LANDSCAPING

1. The Rancho Vistosoc landscape concept is based on a philoscphy
of compatibility with the existing Sonoran desert, a sensitivity
to its fragile ecosystems and a commitment to low water usage and
energy-conserving techniques. To this end, existing natural
features such as stands of saguaros, unique vegetative groupings,
rock outcroppings and washes are preserved wherever possible. The
majority of introduced plant materials will be indigenous, arid or
semi-arid plants insuring minimal water usage .and compatibility
with the bullt and natural environments. 2An aggressive
revegetation program will be implemented in all areas impacted by
construction to insure an uninterrupted sense of "fit" between the
conmnity and its physical environment. :

2. A conceptual landscape plan identifies the major land uses
including office park, commercial, town center, residential and
open - space. These major land uses will require different
landscaping treatments - the more intensive the land use, the
higher the level of landscaping required. (See following page.)

3. There are three major landscape zones which ‘have been
identified  throughout Rancho Vistoso -~ natural desert,
transitional and intensive landscape. : .

a. ' Natural <desert. areas are . those preserved and
undisturbed. This includes all undeveloped open space, and in
low and very low densities, all areas outside the building
envelopes of each 1lot. See Building/Site Relationship
illustration on the following page. '

b. Transitional areas are those areas  most visible
throughout Vistoso, the rights of ways, setback areas along
collector roads and areas adjacent to natural desert. These
areas should create a transition between natural desert and

25



intensive ‘plantings. Plant materials to be . used in
transitional areas are included in the RANCHO VISTOSO
RECOMMENDED FPLANT LIST. (See Appendix}

' ¢. Intensive landscapes occur primarily behind walls and in

private areas or backyards. Plantings may require more water
and thus should be limited in area. .

a.' All lots and parcel, excluding any portion of the lot

- which is enclosed by a perimeter wall around the rear yard,

shall be landscaped in a natural desert manner, using
indigenous or similar -plants and soil approved by the

Committee.

b.. All ‘original (or "first time") landscaping must be
installed in accordance with a plan approved by the
Architectural Review Committee. The abjective of the
landscaping 1is to generally enhance the natural desert
environment, and to screen, accent, soften and improve the

~ visual character of Rancho Vistoso. All plant material should

be drought resistant, water canserving, and denerally
compatible with the mdigenous plant materials. SEE
RECOMMENDED PLANT LISTS. Drip irrigation systems are

encouraged. Landscaping plans must be submitted at the same

time as all parcel or site data to the Architectural Review
Committee.

c. ' At least two {2) trees are required in the front yard of
each unit of a type, size and location specified by the
Architectural Review Committee. Shrubs will be required in
all front yards and will be utilized to soften and screen.
Sonoran desert compatible ground covers are preferred for
ground plane” treatment. All bare earth must be covered by an
approved organic material to provide a neat, dust-free
appearance. '

All completed and sold Dwelling Units must have the front
vards landscaped and street trees planted within four (4)
months of occupancy. All unsold spec units must have the
frant yards landscaped and street trees planted within four
(4) months of completion. Prior to landscaping, all yards
must be maintained in a neat, weed-free, dust-free condition.

All landscnping must reflect: the Southwest character of the
development

a. Rocks and boulders, patlos, sidewalks, courtyards and
walls, may be used to supplement and create imaginative

landscaping design.
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. b.; épecial paving features are ericouréged partiCularly at
crosswalks, in parking lots, ete.

¢c. Artificially colored rock yards are not acceptable at
any location.

7. No tree, shrub, or plant of any kind on any Lot or parcel may
overhang or otherwise encroach upon sidewalk or other pedestrian
way or bikeway from ground level to a height of eight (8) feet,
without the prior approval of the Architectural Review Committee.

8. In all site design and site layout, careful attention to open
space and view corridors 1s important.
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Appe‘ndix E |

RANCHO VISTOSO RECCMMENDED PLANT LIST )

Trees

Acacia BAbyssinica
Acacia Aneuria
Acacia Cavenia

- Acacia constricta
‘Acacia eburnia

Acacia famesiana
Acacia greggil
Acacia millefolia
Acacla occidentalis .
Acacia pennatula

-~ Acacia salicina
. Acacia schaffneri

Acacia smallii
Acacia stenophylla
Acacia willardiana
Caesalpinia mexicana
Caesalpinia platyloba
Celtis pallida
Celtis reticulata
Cercidium floridum,
Cerciduim microphyllum
Cercidium praecox
Cerciduim sonorae

- Chilopsis linearis

Lysiloma candida

Lysiloma thormberi

Olneya tesota

Pithecellaobium brevefolium
Pithecellobium flexicaule.
Pithecellcbium phylliraecides
Prosopis alka

Prosopis chilensis

Prosopis glandulosa

~ Prosopis pubescens

Rhus larcea
Shrubs

Acacia Angustissima
Acacia craspedocarpa
Acacia redolens
Aloysia Lycioides
Aqave americana
Aqave huachucensis
Agqave vilmariniana
Ascleplias subulata

Abyssinian Acacia
Mulga Acacia
Cavenia Acacia
Whitethorn Acacia
Needle Acacia
Sweet Acacia
Catclaw Acacia
Santa Rita Acacia
Teso Acacia
Pennatula Acacia

‘Weeping Wattle

Schaffner Acacia -
Sweet Acacia
Sheestring Acacia
White Bark Acacia
Mexican Poinciana
Bird of Paradise
Desert Hackberry
Western Backberry
Blue Palo Verde :
Foothills Palo Verde
Palo Brea

Scnoran Palo Verde
Desert Willow

Palo Blanco

Fern of the Desert
Ironwood

BApes Earring

Texas Eoony

Willow Pittosporum
Argentine Mesquite
Chilean Mesgquite
Honey Mesquite

- Fremont Screwbean

African Sumac

: Fem' Acacia

Leatherleaf Acacia
Ongerup Acacia
White Brush
Century Plant
Hauchua Agave
Octopus Agave
Desert Millweed |

E-1



Astriplex canoscens
Atriplex hymenelttra
Astriplex lentiformis’
Baccharis Sarothroides
Berberis haematocarpa
Buddleja marrubifolia
Bursera microphylla
Caesalpinia gillesii

- Caesalpinia pulcherrima

Caesalpinia pumila
Calliandra Californica
Calliandra ericphylla
Callistemon citrinus
Cassia artemesiocides

‘Cassia biflora

Cassia nemophylla
Cassia wislizenii
Cassia emoryi
Cercocarpus mantanus
Dalea Bicolor

Dalea formosa

Dalea spinosa

Dalea wislizenii
Dodonea viscosa:
Encelia farinosa
Ephedra trifurca
Euphorbia

Fallugia paradoxa
Forestiera neomexicana
Fouquieria splendens .
Baplopappus laricifolius
Hesperaloe parviflora
Hyptis emoryi
Justicia candicans
Justicia californica
Justicia spicigera
Larrea tridentata

Leuccphyllum fructescens

Leucophyllum laevigatum
Lycium andersonii

"Mimosa bmmcifgra

Mimosa dysocarpa
Nolina bigelouii -

Nolina microcarpa
Penstemon species
Rhammus californica

_Rhamnus crocea

Rhus microphylla

Rhus ouata

Rhus virens

Rosmarinus officinalis
Rosmarinus o."Prostratus”.

Four Wing Salt Bush
Desert Holly

‘Quail Bush

Desert Broom

Red Barberry

Woooley Butterfly Bush
Elephant Tree

Yellow Bird of Paradise
Mexican Bird of Paradise
Copper Bird of Paradise
Fairy Duster

False Mesquite

Lemon Bottlevush
Feathery Cassia

Texas Cassia

Green Feathery Cassia

Shrubby Cassia

‘Crucifixion Thorn

Mountain Mahogany
Indigo Bush

‘Feather Ddlea

Smoke Tree
Indigo Bush
Bop Bush
Brittle Bush
Morman Tea

. Spurge
. Bpache Plume

Desert Clive

Ocotillo

Turpentine Bush

Coral Yucca

Desert lavender
Firecracker Bush
California Beloperone, Chuparosa
Desert Honeysuckle

Creosote Bush

Texas Sage, Texas Ranger
Chihuahuan Sage

Andersan Thornbush

Catclaw, Walit-a-Minute Bush
Velvet Pod Mimosa '
Begelow Nolina

Bear Grass, Sacahuista
Beard Tangue A
Coffee Berry : -
Redberry

Little Leaf Desert Sumac
Sugar Bush '

Evergreen Sumac

Bush Rosemary

Dwarf Rosemary

E-2



Salvia chamyoricides
Salvia farinacea
Salvia greggii
Salvia leucantha
Salvia splendens
Simmondsia chinensis
Sophora arizonica
Sophora secundiflora
Tamarix parvifolia
Tecoma stans
Teucruim fruticans
Tetracoccus hallii

Vauquelina californica

Viguiera tomentosa
Yucca aloifolia
Yucca baccata |
Yucca brevifolia
Yucca elata ’
Zauschneria latifolia
Zizyphus obtusifolia
Zizyphus jujuba

Groundcovers and Vines

Acacia redolens
Atriplex semibaccata
Bailey multiradiata
Dalea greggii
Dimorphotheca sinuata

- Dyssodia pentachaeta

Ganzia rigens .
Lantana montevidensi
Melampodium leucanthum -
Oenothera berlandieri
Osteospermum fruiticosum
Phyla nodiflora '
Rosmarinus o. "prostratus”
Santolina chamaecyparissus
Santolina virens

Verbena

Desert seed mix

[

Blue Sage

Mealy-Cup Sage

Texas Red Salvia
Mexican Bush Sage
Scarlet Sage

Jojaka

Arizona Sophora .
Texas Mountain Laurel
Flowering Salt Cedar-
Arizona Yellow Bells
Bush Germander
Spurge

Arizona Rosewood
Golden Eye -

Spanish Bayonet
Banana Yucca

Joshua Tree

Scaptree Yucca
Hummingbird Flower
White Crucillo, Greythorn
Chinese Jujube

Prostrate Acacia
Australian Saltbush
Desert Marigold :
‘Trajling Indigo Bush
Cape Marigold
Dysscdia

Treasure Flower
Trailing Lantana .
Blackfoot Daisy
‘Mexican Evening Primrose
Trailing African Daisy
Lippia

Trailing Rosemary
Lavendar Cotton

Green Santolina
Verbena
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Recommended
Plant Palettes

The following are recommended plant materials. Additional plants

will be considered upon review by the DRC.

ARID LANDSCAPE ZONE:

Botanical Name

Trees:

Acacia spp.
Cercidium spp.

" Chilopsis linearis

Olneya tesota

Prosopis glandulosa ’glan
, Prosopis spp.

Shrubs:

Atriplex canescens
Caesalpinia gilliesii
Calliandra eriophylla
Dalea pulchra

Encelia farinosa
Larrea tridentata
Nolina spp.

Salvia spp.
Simmondsia chinenesis
Vauquelinia californica

Accent Shrubs:
Agave. spp.

Cactus spp.
Dasylirion wheeleri

Comimon Name

Acacia

- Palo Verde

Desert Willow
Ironwood

Honey Mesquite
Hybrid Mesquite

" Four Wing Saltbush
" Bird of Paradise

Fairy Duster
Bush Dalea
Brittlebush
Creosote-

Bear Grass

~ Salvia

Jojoba
Arizona Rosewood

~ Century Plant

Cactus

- Desert Spoon |

Design Guidelines
Page 62
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Fouquieria splendens
Opuntia spp.
Penstemon parryi
Yucca spp.

Ground Covers;

Abronia villosa
Calylophus hartwegii
Dalea greggii
Oenothera spp.

Ocotillo

Prickly Pear
Parry’s Penstemon
Native Yuccas

Sand verbena
Calylophus

Trailing Indigo Bush
Primrose

Design Guidelines
Page 63
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TRANSITIONAL LANDSCAPE ZONE:

All plant materials in the Arid Landscape Zone plus the following:

Botanical Name Common Name
Trees:

Acacia spp. Acacia

Celtis reticulata Western Hackberry
Cupressus arizonica Arizona Cypress
Fraxinus velutina Arizona Ash
Gleditsia triacanthos 'inermis’ Honey Locust
Pistachia chinensis Chinese Pistache

. Pithecelobium flexicaule . ) Texas Ebony
Quercus virginiana 'Heritage’ Heritage Oak

Rhus lancea
Sophora secundiflora
Vitex agnus-castus

Shrubs:

Buddleia marrubifolia
Caesalpinnia pulcherimma
Cassia spp.

Cordia parviflora
Eleagnus ebbingii
Leucophyllum spp.
Myrtus communis

Rosa banksiae
Rosmarinus officinalis
Tagetes lemmonii

African Sumac
Texas Mountain Laurel
Chaste Tree

B

Wooly Butterfly Bush
Red Bird of Paradise
Cassia

Little-Leaf Cordia
Ebbing Silverberry
Texas Ranger

Classic Myrtle

Lady Banks Rose
Rosemary

Mountain Marigold

Design Guidelines
Page 64



Accent Shrubs:

Aloe barbadensis
Hesperaloe parviflora

Ground Covers:

Acacia reddens
Lantana montevidensis

Aloe Vera
Red Yucca

Trailing Acacia
Trailing Lantana

Design Guidelines
Page 65



MINI-OASIS LANDSCAPE ZONE:

All plant materials in the Arid and Transition Landscape Zones,

plus the following:
Botanical Name

Trees:

Brachychiton populneus
Brahea armata

Carya illinoensis
Citrus spp.

Fraxinus velutina ’'Rio Grande’

Lysiloma thornberi

Olea europaea ’Swan Mill’
Phoenix spp.
Trachycarpus fortune)

Shrubs:

Campsis radicans
Chamaerops humilis

Gelsemium sempervirons
Jasminum humile
Jasminum mesnyi
Lagerstroemia indica
Lonicera japoriica ’Halliana’
Nerium oleander

Punica granatum
Raphiolepis indica

Common Name

Bottle Tree
Mexican Blue Palm
Pecan

Citrus

Fan-Tex Ash
Feather Tree
Fruitless Olive
Date Palm
Windmill Palm

Trumpet Creeper
Mediterranean  Fan
Palm

Carolina Jasmine
Italian Jasmine
Primrose Jasmine
Crape Myrtle
Mali’s Honeysuckle
Oleander
Pomegranate

Indian Hawthorn

Design Guidelines
Page 66



Wisteria floribunda
Xylosma congestum

Accent Shrubs:

Bougainvillea spp.
Euphorbia spp.

Ground Covers:

Myoporum parviflora
Rosmarinus officinalis
Teucrium chamaedrys
Trachelopennum spp.
Vinca major

Japanese Wisteria
Xylosma

Bougainvillea
Euphorbia

Myoporum
Rosemary
Germander
Jasmine
Periwinkle

Design Guidelines
Page 67
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B 4B 4B B A A AR 45 b A A 4B 4B J4h Ah 4 _Jb Jh J A I _Jdi A JE i A A A i A A . A 4 4 Jh 48 48 A |

TREES

SHRUBS

1 Starr Pass

1

2345

6 78 91011121314151617181920 T

I1 Acacia stenophylla 1 -1
JI1 Calistemon viminalis 2 2
I1 Olea europaea 2
I1 Prosopis chilensis 1 1 1112 24221 1-42 2 2 29
I1 Prosopis hybrid ' 3 31 7
Il Quercus virginiana 1 1
I1 Vitex agnus-castus 1 1
12 Prunus c. 'Atropurpurea’ 1 1
CN Pithecellobium flexicaule 1 1 1 , 4
SN Acacia greggii 1 1
SN Acacia constricta 2 2
SN Acacia smallii 1 2 5
SN Cercidium floridum 1 11 1 1 9
SN Chilopsis linearis 1 - I
SN Fraxinus velutina 1 1
SN Sophora secundiflora 1 1
subtotal 1 1 3 22461467 35543333 68
I1 Acacia redolens 1 4 6
I1 Bougainvillea 2 1 3 4 10
I1 Caesalpinia pulcherrima 2 3 1 21 2 12
11 Cassia nemophilla 2 11 1 2 1 4 12
I1 Cassia phyllodenia 1 21 4
11 Cuphea hyssopfolia 4 4|
I1 Euryops pectinatus 1 1 2
11 Justicia spicigera 1 2 5 1 1 10
11 Lantana spp. 7 3 3 3406 1 3 88 49
I1 Nerium oleander 2 2 1 5
I1 Rosmarinus.officinalis 9 12
I1 Salvia leucantha 1 1
12 Nandina domestica 2 31 8
12 Pyracantha sp. 13 4
12 Trachelospermum asiatic. 3 3
CN Dalea greggii 2 9 6 4 21
CN Dalea pulchra 1 1
CN Hesperaloe parviflora 3 1124 2 | B 16
CN Leucophyllum spp. 2 2 5212715862 2 4 5 49
CN Salvia greggii 4 2 8 3 5 26
SN Ambrosia deltoidea 1 1
SN Calliandra californica 3 3 8
SN Dodonaea viscosa 2 2
SN Encelia farinosa 4 4
SN Fouquieria splendens 1 1 111121 1 11
SN Jatropha cardiophylla 1 1
SN Ruellia peninsularis 2 2 4
SN Simmondsia chinensis ' 1 1 ’ ' 5 7
subtotal 9 10 10 9 73527191315 52313 513 10232122293



A 4B 40 4 4 A 40 4 4 A A 4 4 4 4\ A A 4 A 4 4 Jb A A 4 Jdh A b A A Jb 4 4 4 4 A 4 A A A A A |

HERBACEOUS

ROS. SHRUB/PALM

CACTISTEM

Il Myoporum parviflorum 1
11 - Verbena rigida
12 Philodendron selloum
I3 Pennisetum setaceum
SN Baileya multiradiata
SN Muhlenbergii rigens 1
SN Penstemon eatonii
SN Sphaeralcea ambigua
subtotal 0 2

03005

017 0 0 1 012

~3
N

o= WO N 0

4 1 0-7 56

I1 Agave americana
I1 Agave scabra 1
I1 Agave schidegera
I1 Agave vilmoriniana - 1

I1  Aloe spp. 1

I1 - Chamaerops humilis

I1 Dasylirion acrotriche 1

I1 Yuccarigida

11 Yucca vallida 1

I2  Yucca gloriosa

CN Agave lopantha

SN Agave palmeri 1

SN Agave parryi

SN Dasylirion wheeleri 2
subtotal 2

1 1

N
W
(=4
<
W

W J N W W = W0 W= - S

—
—
(=]
=)
S

6
I1 Cereus peruvianus 1
I1 Echinocactus grusonii 1
I1 Ferocactus acanthodes 1
I1 Opuntia spp. (pp) 3
I2 Euphorbia trigona 1
SN Carnegiea gigantea <6' 1
SN Carnegiea gigantea >6'
SN Ferocactus wislizenii
SN Opuntia spp. (pp)
SN Opuntia spp. (cholla)

1
1

1

5

[ 1B
w

2

— O~ N W N LW WD

subtotal 0 8 1 4 5 0 2 6 4 05 0 0 0 6 1 2 0 0 0 44}

12 27 14 14 17 9 47 50 27 36 27 16 27 18 31 26 20 28 24 38 508
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" TREES

SHRUBS

HE.

ROS. SHRUB

2 Saddlewood Estates 1 2.

91011121314 151617181920

11  Brachychiton populneus

I1  Cupressus sempervirens

I1 Eucalyptus spp.

I1  Prosopis chilensis

I1  Prosopis hybrid

I1 Quercus virginiana

12 Citrus spp.

I2 Jacaranda mimosifolia

12 Magnolia grandiflora

12 Pinus sp. *

12 Thuja occidentalis

13 Rhus lancea

SN Acacia smallii

SN Fraxinus velutina
subtotal

DO b

1 2 2 216

ey
[ I e B R e e e e I B T SRV Y

A
+

I1 Bougainvillea sp.

I1 Bulbine frutescens

I1 Caesalpinia pulcherrima

11 Euryops pectinatus

I1  Lantana spp.

I1 Nerium oleander

12 Juniperus sp.

12 Ligustrum lucidum

12 Nandina domestica

12 Rhaphiolepis indica

12 Rose sp.

CN Leucophyllum spp.

SN Dodonaea viscosa

SN Fougquieria splendens
subtotal

N e WW

ey

f—

N A
NS =N DWW INNWn~=O

o

2 119

11 Myoporum parviflorum
11 Verbenarigida
subtotal

5 6
10
5 16

I1  Aloe spp.

I1 Washingtonia robusta
I2 Dioon edule

12 Yucca gloriosa

CN Agave lopantha

SN Agave palmeri

SN Dasylirion wheeleri

subtotal

N = D = N N




A A A 4h JdB A A 4 4 Jdh A A b Jd i Jdh Jdi J Jdih . A dh A A . A 4 4 A 4 A 40 A 4b A 4B

CACTI

11 Echinocactus grusonii C o 1 1
It Opuntia spp. (pp) : 2 2 1 1 6
SN Carnegiea gigantea <6’ 1 : 2 2 5
SN Ferocactus wislizenii , 5 . 5
SN Opuntia spp. (pp) - -2 2

subtotal 0 0 0 0 0 0 0 0 10 00 0 0 2 01203 1 19

8§ 567 8711~21 71316101122.7 9 62312 812222
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TREES

SHRUBS

3 Rancho Vistoso 1 2 3

8 910111213 14 15 16 17181920 T

11 Acacia saligna
I1 Acacia stenophylla
I1 Prosopis chilensis
11 Prosopis hybrid 2
I3 Rhus lancea
SN Acacia constricta 111
SN Cercidium floridum
SN Cercidium microphyllum
SN Chilopsis linearis
SN Fraxinus velutina
SN Propis velutina
SN Olneya tesota 11
~ subtotal 4 2 1

211

1 11

[y

—

[ —y
o

N
[\
W

I1 Bougainvillea sp. 1 1

I1 Caesalpinia pulcherrima 1

IT Cassia nemophilla ' 2

I1 Euryops pectinatus 2

I1 Justicia spicigera

I1 Lantana spp. 25

I1  Myrtus boetica

I1 Nerium oleander

I1 Rosmarinus officinalis

I1 Salvia clevelandii

I1 Tulbaghia violacea

12 Euonymus sp.

12 Nandina domestica 1

12 Pittosporum tobira

12 Raphiolepis indica 1

CN Hesperaloe parviflora

CN Leucophyllum spp. 1

CN Salvia greggii 2

SN Calliandra eriophylla

SN Dodonaea viscosa 3

SN Encelia farinosa

SN Simmondsia chinensis

SN Vauquelinia californica 1
subtotal 3 5 18
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HE.

ROS. SHRUB

CACTI

I1
12

Hymenoxys acaulis
Aptenia cordifolia

subtotal 0 0

_ 3
9

31
9

00 0900030000000 0 12

11
n
I1
I1
R

Agave americana

Aloe spp.

Dasylirion acrotriche
Dasylirion longissimum
Yucca gloriosa

SN Agave parryi
SN Dasylirion wheeleri

subtotal

[

-]

o

2
02032200001 100021

2

Il
Il
Il
Il
Il

Cereus peruvianus
Echinocactus grusonii
Echinocactus sp.

Opuntia spp. (pp)
Stenocereus marginatus

SN Carnegiea gigantea <6¢'
SN Ferocactus wislizenii

SN Opuntia spp. (pp)
SN Opuntia spp. (cholla)

N

—

1
1

1 .

subtotal 9 1

5

1

1 2

102000000000 00001

3
4
2
1
4
3
9
2
2
4
2
1
1
2
4
1
9

Totals

17112611 610 82215101212 7 7 5 9 9131111232
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TREES

| SHRUBS

4 Shadow View Estat: 1 2

910111213 14 1516 17 18 1920

I1 Acacia stenophylla

11 Brachychiton populneus

I1 Calistemon viminalis
I1  Olea europaea

I1 Prosopis chilensis

I1 Quercus virginiana
11 Vitex agnus-castus
13  Schinus molle

SN Acacia smallii

SN Chilopsis linearis

SN Fraxinus velutina

subtotal 2

N
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2431134
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4

I1 Acaciaredolens

I1 Acacia cutriformis

I1 Bougainvillea sp.

Il Caesalpinia mexicana

I1 Caesalpinia pulcherrima

I1 Cassia nemophilla

I1 Cyperus sempervirens
11 Euryops pectinatus

11 Lantana spp. .

11 Myrtus communis

It Nerium oleander

I1 Rosmarinus officinalis
12 Euonymus japonica
I2 Feijoa sellowiana

I2 Ligustrum lucidum

I2 Nandina domestica

12 Rhaphiolepis indica
I2 Rose sp.

I2 Tecomaria capensis

12 Podocarpus macrophyllus

I2 Podranea ricasoliana
12 Pyracantha sp.

12 Juniperus chinensis
CN Dalea frutescens

CN Hesperaloe parviflora
CN Leucophyllum spp.
CN Salvia greggii

SN Calliandra californica
SN Calliandra eriophylla
SN Fouquieria splendens

2

510

11
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subtotal 14 2123 71910 7 713 14 15 1522 9151210 918 15 275




HERB.

ROS. SHRUB/PALM

CACTI

I1
12
I3

Myoporum parviflorum

Vinca major

Pennisetum setaceum
subtotal

1
001 000

12 20

2

014 020 0 3

3

00 000O0O0O0S3

2

8

11
Il
nn
11
11
2
12
12
12

Agave americana

Agave vilmoriniana
Aloe spp.

Butia capitata
Chamaerops humilis
Syagrus romanzoffianum
Yucca aloifolia

Yucca gloriosa

Yucca recurvifolia

CN Agave lopantha
SN Agave parryi

SN Agave palmeri

SN Dasylirion wheeleri
SN Yucca elata

subtotal

1

1

2 1
3

311

10 1 1

[\S]

1

6 1 2 2

030510060 42125

2

11
11
11

Cereus peruvianus
Echinocactus grusonii

Opuntia spp. (pp)

SN Carnegiea gigantea <6'
SN Carnegiea gigantea >6'
SN Ferocactus wislizenii
SN Opuntia spp. (pp)

subtotal

[FS I ]
(=]

1

1 1

1
3007 07

0

03001

1

3

1 0000310 2

2
4
1
1
4
1
1
1
3
3
2
5
1
1
4
1
1
3
1
5
1
6

25222112 913

8191038141522 7 514 81120 8 301




TREES

5 Silverado Hills

7 8 91011121314 1516 17 18 19 20

11 Calistemon viminalis

I1 Eucalyptus leucoxylon

I1 Prosopis chilensis
11 Prosopis hybrid

Il Quercus virginiana
12 Pinus sp.

12 Prunus c. 'Atropurpurea’

I3 Rhus lancea
I3 Schinus molle

CN Pithecellobium flexicaule

SN Acacia smallii

SN Cercidium floridum
SN Fraxinus velutina
SN Parkinsonia aculeata
SN Sophora secundiflora

subtotal

1

1
2
1
4
2
4
5
1
2
1
1
9

-

-2 1100323

T
1
1
2
1

SHRUBS

11 Acacia redolens
I1 Bougainvillea sp.

{11 Caesalpinia pulcherrima

11 Cassia nemophilla

11 Cassia phyllodenia

11  Justicia spicigera

11 Lantana spp.

11 Myrtus communis

I1 Nerium oleander

I1 Rosmarinus officinalis
I1 Salvia leucantha

I2 Asparagus densiflorus
12 Cuphea hyssopfolia

12 - Euonymus fortunei

12  Juniperus sp.

12 Ligustrum lucidum

12 Rose sp.

12 Ruellia brittoniana

12 Tecomaria capensis’
12 Pittosporum tobira
CN Hesperaloe parviflora
CN Leucophyllum spp.
CN Salvia greggii

SN Calliandra californica
SN Calliandra eriophylla
SN Cordia parvifolia

SN Dodonaea viscosa

SN Justicia californica
SN Simmondsia chinensis

subtotal 3 10

w

DD et

s
N =
w

DO e

W W

2
- 2 ‘

1
2
6
2
4
5
7
3
1
3
2
2 5
2
3
1
3
1
8
4
2
2
1
2
4
1
4

515 81115 611 51017 5 0 161




ROS. HERBACEOU

CACTI

I1 Myoporum parviflorum ‘1 7 16 3 3 “30
11 Verbena rigida 2 2 4
12 Vinca major 1 4 5
I3 Pennisetum setaceum 1 3 3 7
CN Calylophus hartwegii 1 1
SN Muhlenbergii rigens 3 3
subtotal 110 0 016 0 0 0 4 0 0 0 2 9 1 3 0 0 4 0 50

I1 Agave americana 2 2
I1 Agave schidegera 3 3
I1 Agave vilmoriniana 1 1
I1  Aloe spp. 2 -2
I1 Dasylirion longissimum 1 1
I1 Washingtonia robusta 1 1 1 3
SN Agave palmeri 1 1
|SN Dasylirion wheeleri 1 1 1 1 2 2 3 11
SN Yucca whippilei 1 1 ' 2
subtotal 4 4 2 0 0 0 2 0 2 01 0 2 413 000 1 26

I1  Cereus peruvianus 1 2
I1 Echinocactus grusonii 1 1
I1 Opuntia spp. (pp) 7 1 8
SN Carnegiea gigantea <6' 1 1
SN Ferocactus acanthodes 1 1
SN Ferocactus wislizenii 1 1
SN Opuntia spp. (pp) 1 1 2
subtotal 1T 9 0 0 0 0 0 0 0 0 0 0 0 5 0 1 0 0 0 O 16

123612 725 9 9 9121812142226 14 13 10-17 12 3 292




TREES

SHRUBS

6 San Domingo

7 8 910111213 14151617181920 T

SN Ruellia peninsularis
SN Simmondsia chinensis

subtotal 20

834 1191724

1
1

I1 Acacia stenophylla 1 1 2 4
I1 Eucalyptus leucoxylon : 1 1
11 Eucalyptus polyanthemos 1 1
I1 Prosopis chilensis 2 2
I1 Prosopis hybrid 21 1 15 53 18
I1 Quercus virginiana 4 4
12 Citrus sp. 1 1
I2 Jacaranda mimosifolia 1 1
12 Pinus sp. 1 1
I2 Pistacia chinensis 1 1
12 Prunus c. 'Atropurpurea’ 1 1
CN Pithecellobium flexicaule 1 1
SN Acacia constricta 3 8 11 1 1 15
SN Acacia greggii 1 2 1 1 8 7 4 24
SN Cercidium floridum _ . 2 2
SN Cercidium microphyllum 11 1 13 16
SN Chilopsis linearis 3 1 2 6
SN Fraxinus velutina 1 1
SN Parkinsonia aculeata 1 1
SN Populus fremontii 1 1
SN Prosopis velutina 2913921413 21 2 533 1 4 2 67
SN Sophora secundiflora 2 2
subtotal 729 2 412 3 8 514 9 7 511 51211 413 4 6 171
I1  Acaciaredolens 1 1 2
I1 Bougainvillea sp. 1 32 2 3 1 12
I1 Caesalpinia pulcherrima 3 8 5 2 2 20
I1 Cassia nemophilla 9 . 1 2 6 18
I1 Euphorbia rigida 1 _ 1
I1 Lantana spp. 2 1 1 1 6 1 12|
Il Macfadyena unguis-cati 3 ' 3
I1  Nerium oleander 3 3
I1 Rosmarinus officinalis 3 9 8 3 23
12 Juniperus sp. 3 3
I2 Ligustrum lucidum 3 3
I2 Thuja occidentalis 2 2
12 Pittosporum tobira 3 3
CN Dalea greggii 4 12 16
CN Hesperaloe parviflora 3 1 7 5 3 19
CN Leucophyllum spp. 2 125111 8 3 2 2 2 39
CN Salvia greggii 3 3
SN Atriplex canescens 1 1
SN Calliandra californica 3 3
SN Calliandra eriophylla 1
SN Encelia farinosa 11 11
SN Fouquieria splendens 1 7 1 I 2 1 1 1 15
{SN Larrea tridentata 9 327 10811 7 2 4 5 139 4130

1
1

§1424 542 81210 9123143 4 345
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HERBACEOU

ROS.

CACTI

11 Euphorbia rigida 2

2

11 Myoporum parviflorum _ 3
I1 Verbenarigida 2 2
CN Muhlenbergia capilaris 1 1
SN Baileya multiradiata 12 10 22
SN Muhlenbergii rigens 5 5
subtotal 2 000006 01202 0000010 0 0 35

I1 Agave americana 1 1 9 1 1 3 16
I1 Aloe spp. 20 11 . 31
11 Chamaerops humilis 1 1 2
11 Dasylirion acrotriche 1 1
I1 Yuccarigida : 1 1
I2  Yucca gloriosa 1 : 1
CN Agave lopantha 4 1 5
SN Dasylirion wheeleri 1 110 1 1 1 1 2 6 3 28
SN Nolina microcarpa 2 1 3
subtotal 2 0 1 11123 1 111 5218 2 0 0 2 7 0 0 88

11 Cereus peruvianus 2 1 1 1 5
11 Echinocactus grusonii 1 2 3 1 32 1 13
Il Opuntiaspp. (pp) 1 1 3221 1 1 12
I1 Stenocereus marginatus 1 1
SN Carnegiea gigantea >6' 2 1 1 2 6
SN Carnegiea gigantea <6' 3 1 2 1 9
SN Ferocactus acanthodes 2 1 ' 3
SN Ferocactus wislizenii 1 3 1 311 2 31 16
SN Opuntia spp. (pp) 1 2 3 8 2112 31 27
SN Opuntia spp. (cholla) 1 1 1 1 4
subtotal 10 2 7 2 0 4 819 4 8 3 3 2 3 4 02 8 5 2 96

*intact forb layer
~seeded

41 43-43

8 32 35 63 38 33 64 20 53 39 21 26 20 20 69 52 11 735
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