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P R O C E E D I N GS  O F  TH E  2 0 1 9  N AT I V E  P L A NT  S U M M IT

A BST R ACT

Urban populations rely on a suite of ecosystem services gener-
ally provided by the ecological function of natural areas. But 
the expansion of urban environments and growing suburban 
or exurban neighborhoods often necessitates destruction of 
those natural areas for development supporting a growing 
urban populace. Ecological impacts from development re-
duce regional biodiversity and negatively affect the ability of 
remaining natural areas to provide goods and services critical 
to people. Secondary impacts to biodiversity also occur at 
broad geographic scales through commodity production sup-
porting urban centers. For example, agricultural production 
often involves creating agroeconomic systems based largely 
on farming a limited number of species, and commonly rel-
egates biological diversity to small patches of land deemed 
unsuitable for crops. Such practices exacerbate the negative 
biological effects inherent in urban development and drastic-
ally increase the need for urban populations to address bio-

logical diversity within municipalities. Residents are becoming 
progressively knowledgeable about environmental issues and 
are expressing values and concerns to local and regional man-
aging agencies. Governments are responding to public pres-
sure through recommendations intended to reduce resource 
use, improve wildlife habitat, and provide a local aesthetic. Al-
though the appropriateness of native plants in urban settings 
is often questioned, the use of regionally specific native vege-
tation is identified as one method to meet those recommenda-
tions. Native plants as primary landscape elements have the 
added benefit of increasing biodiversity and creating environ-
ments capable of providing ecosystem goods and services 
within urban environments.

Martinson R. 2020. Native plants in urban landscapes: a biological im-
perative. Native Plants Journal 21(3):275–280.
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Native plants in urban landscapes:  
a biological imperative
Richard Martinson

A biologically diverse residential landscape in central Oregon, USA. Objectives of the project included providing wildlife habitat, creating pol-
linator habitat, and aesthetic quality. To meet those objectives, 53 species of native plants were installed.
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The rapid growth of urban populations throughout the 
world places an increasing demand on ecosystem ser-
vices critical for the health and well being of urban 

residents. Current reports of global demographics indicate that 
approximately 55% of the world’s population reside in urban 
environments, and that number is expected to increase to more 
than 68% by 2050 (United Nations 2018). In the US, the per-
centage of the urban population rose from 40% in 1900 to more 
than 75% by the end of the 20th century and increased by 12.1% 
from 2000 to 2010—outpacing the nation’s overall growth rate 
of 9.7% for the same period (United States Census 2012). More 
recent estimates indicate urban areas contain more than 82% 
of the total US population (United Nations 2018). With the 
majority of the population in urban areas, and the associated 
geographic expansion of urban areas, substantial resources and 
services are required from natural and agricultural landscapes, 
even as urban populations expand into those landscapes. Addi-
tionally, as urban populations expand into prime agricultural 
areas, farmers are often displaced to more marginal lands that 
require clearing and preparation for agricultural production 
(Hatab and others 2019). This secondary effect of urban expan-
sion increases the loss of natural environments. Cities cover a 
relatively small geographic area but have large ecological foot-
prints (Chini and others 2017; da Silveira 2018).

The effects of an increasing urban population include an 
associated impact not often discussed in the literature: a gen-
eral decline in native biodiversity as a result of the expansion 
of commodity production in support of urban residents. For 
example, current trends in agricultural production mean that 
more areas of natural vegetation (natural areas) are being 
converted to farmland, increasing the demand on remaining 
natural areas to provide ecosystem services to support urban 
residents.

But natural areas are increasingly modified or affected 
through human activity (Forester and Machlist 1996; Hulme 
and others 1999; Vick and Tufts 2006), limiting the ability of ex-
tant native areas to provide ecosystem services essential to the 
function and health of urban residents. These essential func-
tions include regulating services, such as water and air purifica-
tion, or stormwater and flood control; support services, such as 
oxygen generation and nutrient cycling; and even spiritual and 
recreational benefits. The scale of combined urban and agri-
cultural influence is evident throughout much of the US by the 
percentage of agricultural land located far from urban centers 
(Figure 1). The broad-scale reduction of natural areas increases 
the need for urban residents to create an environment capable 
of providing many of the services that were lost as a result of 
urban growth. For example, pollinators co-evolved with many 
native plant genera or species but are currently experiencing 
significant population declines as a result of host plant habitat 
loss—largely attributable to agricultural expansion and urban 
development (Steffan-Dewenter and others 2005; Gallai and 

others 2009; Spiesman and Inouye 2013). And although re-
establishing habitat corridors or islands in urban environments 
has proved beneficial to many pollinator species (Hall and oth-
ers 2016; Senapathi and others 2017), the potential benefit of 
using predominantly native plant species as pollinator habi-
tat in urban environments is rarely explicitly studied. Yet, the 
benefits of a biodiverse environment for ecosystem function, 
including pollinator populations, are well documented (Bal-
vanera and others 2001; Balvanera and others 2006; Nicholls 
and Altieri 2013). But many planners, architects, and landscape 
professionals have a limited knowledge of local native flora and 
rarely consider the ecological importance of native plants in 
highly managed urban environments. Those who do have such 
knowledge often approach planning and design as ecological 
restoration projects.

ECO LO GI CA L  R E STO R AT I O N  A N D 
R E P L AC E M E NT  ECOSYST E MS

The ability to actively restore any functional ecological system 
is commonly debated (Walker and Reddell 2007; Dodds and 
others 2008; Perring and others 2014) and is expressly chal-
lenged when discussing urban ecology, and rightly so. Design-
ing native plant landscapes in urban environments requires 
consideration of a number of variables and constraints that 
frequently preclude the ability to restore pre-existing vegeta-
tive communities. Ecological restoration, however, is suggested 
as only one of four approaches to address a reduction of bio-
diversity in urban settings (Zari 2014). Other methods include 

Figure 1. A fallow sugar beet field on the Oregon-Idaho border in the 
western US, approximately 60 mi from the nearest urban center. This 
farm is one of many that cover eastern Oregon and western Idaho and 
produce a variety of crops supporting urban populations around the 
world. Approximately 50% of the crops from this region are marketed 
globally. The decline of native biodiversity resulting from large-scale 
farming throughout the US is well documented, and it negatively im-
pacts the ability of natural areas to provide ecosystem services that are 
critically important to urban populations.
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conservation of remnant ecosystems, reducing fragmentation, 
and managing for biodiversity.

Urban development requires construction, and the act of 
constructing a building, road, complex, or other common fea-
ture in an urban environment is, in itself, a severe ecological 
disturbance. The Society for Ecological Restoration (SER) de-
scribes this level of disturbance as Destruction of an Ecosystem 
in which degradation or damage removes all macroscopic life 
and ruins the physical environment of an ecosystem (Gann 
and others 2019). Construction activities in urban environ-
ments typically remove all or most of the existing vegetation 
on a site; alter surface and subsurface hydrology; change wind 
patterns and exposure; and severely impact soil biota, chem-
istry, and structure (Figure 2). Recreating a pre-existing plant 
community is generally not possible following this level of dis-
turbance. Typically, landscapes in these unique environments 
are designed with non-native species in patterns and densities 
addressing aesthetic ideals of the architect or property owner 
rather than ecological function. Yet, designing replacement 
ecosystems based on reference communities within the same 
Level IV ecoregion (Omernik 1995) is possible by considering 
the unique environmental conditions created by construc-
tion and by choosing native plant species associated with the 
orig inal or historic vegetation of the site, but adapted to con-
ditions that exist after development. Human perception and 
a landscape aesthetic based largely on marketing efforts since 
World War II are often the most challenging aspects of creating 
a functional replacement ecosystem in urban settings. Many 
people simply do not relate well to created urban landscapes 
that reflect a local native ecology (Thompson 2000; Nassauer 
and others 2009), especially when the native plant community 

is wilder or less orderly in appearance. Fortunately, that para-
digm is beginning to shift.

Consumer awareness of the importance of biodiversity 
and the benefits realized through the inclusion of a regional 
flora in urban landscape design is growing (Golley and Bellot 
1991; Helfand and others 2006; Cadenasso and Pickett 2008; 
Connery 2009; Lovell and Johnston 2009; Ahern 2013). An in-
creasingly knowledgeable public is expanding the demand for 
native plants and stimulating advances in the production and 
use of native flora as primary landscape plant material. A grow-
ing mindfulness of the resource dependency of conventional 
landscape practices has stimulated efforts by municipalities to 
reduce resource dependency—primarily water—in urban and 
suburban environments. Increasing appreciation of the value of 
native vegetation has intensified the interest in using regional 
native flora as a key method of achieving resource conservation 
targets. Although a native flora includes a range of species with 
widely varying water requirements, many recommended na-
tives exhibit greater water use efficiency than do widely avail-
able landscaping plant materials.

H O M EO W N E R  P R E F E R E N C E S

But are conservation efforts by municipalities the primary driv-
ers of an increased interest in native plants, or do consumers 
value other characteristics of native species? To address these 
questions, we completed an informal, online survey designed 
to assess how homeowners or property managers value na-
tive plants and why they choose natives as primary landscape 
elements. The survey was sent through the Facebook page of 
WinterCreek Nursery, a native plant propagation nursery lo-
cated in Bend, Oregon. The survey was “boosted” twice to 
reach friends of friends of friends of WinterCreek Nursery. 
Respondents were self-selected and were predominantly from 
Oregon, Washington, and California (N  =  124). The survey 
included a series of questions focused on phenotypic char-
acteristics and genetic variability, but one question explicitly 
asked why consumers choose native species (Figure 3). Re-
sults indicate that water conservation is highly valued (80.7% 
of respondents), but only slightly more than wildlife habitat 
(75.0%) or pollinator habitat (74.2%), suggesting efforts to re-
duce resource dependency in urban landscapes is effective but 
also indicating a general understanding of the habitat value of 
native plants (n = 122). Note that results of this informal sur-
vey reflect resource values in the western US where long-term 
drought has increased concerns over water availability, distri-
bution, and use, which may not represent the values or con-
cerns of populations in other areas.

Municipalities and governmental agencies are respond-
ing to increasing public interest by providing user-friendly 
information on native plants to homeowners and landscape 
profes sionals. Programs such as Audubon’s Certified Backyard 

Figure 2. Level of disturbance commonly associated with urban de-
velopment. The Society for Ecological Restoration (SER) describes this 
level of disturbance as Destruction of an Ecosystem in which the level 
of degradation or damage removes all macroscopic life and ruins the 
physical environment of an ecosystem. Recreating a pre-existing plant 
association after this level of disturbance is generally not possible.
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 Habitat Program, or Portland, Oregon’s Metro provide infor-
mation on regionally specific native plants for urban gardens. 
Similarly, county extension offices and soil conservation dis-
tricts often provide free information and low-priced native 
plants that allow for increased success in urban native garden-
ing. These efforts raise the general awareness and appreciation 
of native plants and help support the growing number of nurs-
eries propagating and marketing native species.

N AT I V E  P L A NT  P HYS I O LO GY  I N  
U R BA N  S ET T I N GS 

The ability of native plants to acclimate to environmental char-
acteristics of developed urban sites is often questioned (Endter-
Wada and others 2008; Hooper and others 2008; Salisbury and 
others 2015). Planners, designers, and landscape architects who 
operate in urban settings rarely have a background in native 
plants or ecological theory and are therefore reluctant to codify 
the use of native species in urban environments, or to specify 
appropriate native vegetation in landscape design. Some of the 
reluctance may stem from a general lack of data on the efficacy 
of native plants in highly modified environments, or may re-
flect a widespread limited availability of native nursery stock. 
Although a landscape architect may be altruistic, if a landscape 
professional is unable to locate native plants specified in a de-
sign, conventional plant material is typically substituted during 
landscape construction.

Several studies provide data on water use efficiency of na-
tive vegetation (Jones 1979; Chaves and others 2003; St Hilaire 

and others 2008; Evans and others 2013; Martinson 2018), or 
physiological responses of native plants under various irriga-
tion regimes (Mata-González and others 2014), but few studies 
have looked at the ability of native plants to acclimate to the al-
tered conditions typical in urban settings. However, one study 
reported similarities in physiological characteristics and func-
tion of native plants in a semi-arid urban landscape (Martinson 
and others 2019) and a few discussed those in more natural 
settings (Mata-González and others 2005; Evans and others 
2013; Martinson and others 2019). The results of these studies 
suggest that using regionally appropriate native vegetation may 
help reduce dependency of created landscapes on irrigation, 
fertilizers, and pesticides and may meet conservation goals 
identified as important landscape attributes by homeowners.

Current studies on the efficacy of native vegetation in urban 
landscapes and the social acceptance of native plant landscapes 
are attempting to quantify the aesthetic value of individual spe-
cies (Reid and Oki 2008). Some studies involve selection of de-
sirable phenotypic characteristics for propagation with the in-
tent to increase public acceptance of native plants as candidates 
for urban landscapes (Criley 2017; Baisden and others 2018). 
These efforts, however, may contribute to long-term decline in 
genetic diversity of native plants in urban landscapes, reduce 
resilience of native plant landscapes, and negatively affect the 
ability of native plant landscapes to provide ecosystem ser vices 
lost through the growth of urban areas and the associated im-
pacts. Continued research on the long-term effects of genetic 
selection in native plant nursery stock is needed to assess the 
viability of this approach on biodiversity resilience and the 
ability of native plant landscapes to provide ecosystem services 
for a growing urban population.

Figure 3. Responses to question 1: Why do you choose native plants? 
Columns indicate percentage of responses for each option (n = 122). 
Water conservation and habitat value are rated significantly higher 
than other options. The high score of Conservation Ethic suggests a 
broad understanding of environmental values of native plants and 
their potential to contribute to overall resource conservation and not 
only water. “Other” responses ranged from valuing genetic diversity 
to deer resistance. This survey was informal and is not scientifically 
valid. Respondents were self-selected and represent a population re-
motely associated with WinterCreek Nursery, a native plant propaga-
tion nursery in Bend, Oregon, USA.

An unirrigated, native plant residential landscape in Bend, Oregon, 
USA. The landscape was designed to meet the stringent water use 
standards of the Living Building Challenge, a green building certifica-
tion program of the Living Futures Institute. Objectives for this design 
included aesthetic quality, water conservation, and biological divers-
ity.
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S U M M A RY

Biodiversity in urban areas becomes critically important as 
urban growth continues at a global scale. As the need to sup-
port human populations grows, broad impacts on natural sys-
tems increase, which reduces the ability of remaining native 
areas to provide goods and services that support people. We are 
already seeing the effects of human action in weather patterns 
and species impacts associated with a changing climate. Urban 
development that considers ecological structure and function 
can help mitigate the negative effects of urban growth through 
the design of replacement ecosystems using genetically and 
structurally diverse native plant species as the primary plant 
type. Although more work is needed to assess the appropriate-
ness and adaptive qualities of native plants in urban environ-
ments, these practices have great potential to regenerate many 
of the ecological functions lost in the development of urban 
areas, and the indirect effect of practices that support urban 
populations.

R E F E R E N C E S

Ahern J. 2013. Urban landscape sustainability and resilience: the 
promise and challenges of integrating ecology with urban plan-
ning and design. Landscape Ecology 28:1203–1212.

Baisden EC, Tallamy DW, Narango DL, Boyle E. 2018. Do cultivars of 
native plants support insect herbivores? HortTechnology 28:596–
606.

Balvanera P, Daily GC, Ehrlich PR, Ricketts TH, Bailey S-A, Kark S, 
Kremen C, Pereira H. 2001. Conserving biodiversity and ecosystem 
services. Science 291:2047.

Balvanera P, Pfisterer AB, Buchmann N, He JS, Nakashizuka T, Raf-
faelli D, Schmid B. 2006. Quantifying the evidence for biodivers-
ity effects on ecosystem functioning and services. Ecology letters 
9:1146–1156.

Cadenasso ML, Pickett STA. 2008. Urban principles for ecological land-
scape design and maintenance: scientific fundamentals. Cities and 
the Environment (CATE) 1: Article 4.

Chaves MM, Maroco JP, Pereira JS. 2003. Understanding plant re-
sponses to drought—from genes to the whole plant. Functional 
Plant Biology 30:239–264.

Chini CM, Konar M, Stillwell AS. 2017. Direct and indirect urban water 
footprints of the United States. Water Resources Research 53:316–
327.

Connery K. 2009. Biodiversity and urban design: seeking an integrated 
solution. Journal of Green Building 4:23–38.

Criley RA. 2017. Native fashion. Acta Hortic 1167:1–10.
da Silveira CFA. 2018. A systematic approach for integrative design of 

buildings and landscapes: towards ecosystem services provision in 
urban areas [PhD dissertation]. State College (PA): Pennsylvania 
State University. 230 p.

Dodds WK, Wilson KC, Rehmeier RL, Knight GL, Wiggam S, Falke JA, 
Dalgleish HJ, Bertrand KN. 2008. Comparing ecosystem goods and 
services provided by restored and native lands. Bioscience 58:837–
845.

Endter-Wada J, Kurtzman J, Keenan SP, Kjelgren RK, Neale CMU. 2008. 
Situational waste in landscape watering: residential and business 

water use in an urban Utah community. JAWRA: Journal of the 
American Water Resources Association 44:902–920.

Evans TL, Mata-Gonzalez R, Martin DW, McLendon T, Noller JS. 2013. 
Growth, water productivity, and biomass allocation of Great Basin 
plants as affected by summer watering. Ecohydrology 6:713–721.

Forester DJ, Machlist GE. 1996. Modeling human factors that affect the 
loss of biodiversity [Moldelado de factores humanos que afectan 
la pérdida de biodiversidad]. Conservation Biology 10:1253–1263.

Gallai N, Salles J-M, Settele J, Vaissière BE. 2009. Economic valuation 
of the vulnerability of world agriculture confronted with pollinator 
decline. Ecological Economics 68:810–821.

Gann GD, McDonald T, Walder B, Aronson J, Nelson CR, Jonson J, 
Hallett JG, Eisenberg C, Guariguata MR, Liu J, Hua F, Echeverría 
C, Gonzales E, Shaw N, Decleer K, Dixon KW. 2019. Special Issue: 
International principles and standards for the practice of ecological 
restoration. 2nd ed. Restoration Ecology and the Society for Eco-
logical Restoration. S1–S46.

Golley FB, Bellot J. 1991. Interactions of landscape ecology, planning 
and design. Landscape and Urban Planning 21:3–11.

Hall DM, Camilo GR, Tonietto RK, Ollerton J, Ahrne K, Arduser M, 
Asher JS, Baldock KCR, Fowler R, Frankie G, Goulson D, Gunnarsson 
B, Hanley ME, Jackson JI, Langellotto G, Lowenstein D, Minor ES, 
Philpott SM, Potts SG, Sirohi MH, Spevak EM, Stone GN, Threlfall 
CG. 2016. The city as a refuge for insect pollinators. Conservation 
Biology 31:24–29.

Hatab AA, Rigo Cavinato ME, Lindemer A, Lagerkvist C-J. 2019. Urban 
sprawl, food security and agricultural systems in developing coun-
tries: a systematic review of the literature. Cities 94:129–142.

Helfand GE, Sik Park J, Nassauer JI, Kosek S. 2006. The economics of na-
tive plants in residential landscape designs. Landscape and Urban 
Planning 78:229–240.

Hooper VH, Endter-Wada J, Johnson CW. 2008. Theory and practice re-
lated to native plants: a case study of Utah landscape profes sionals. 
Landscape Journal 29:127–141.

Hulme M, Barrow EM, Arnell NW, Harrison PA, Johns TC, Downing TE. 
1999. Relative impacts of human-induced climate change and nat-
ural climate variability. Nature 397:688–691.

Jones MM, Rawson HM. 1979. Influence of rate of development of leaf 
water deficits upon photosynthesis, leaf conductance, water use ef-
ficiency, and osmotic potential in sorghum. Physiologia Plantarum 
45:103–111.

Lovell ST, Johnston DM. 2009. Designing landscapes for performance 
based on emerging principles in landscape ecology. Ecology and 
Society 14:44 [online]. URL: http://www.ecologyandsociety.org/
vol14/iss1/art44/.

Martinson R. 2018. Water efficiency for urban landscapes in semi-arid 
environments [PhD dissertation]. Corvallis (OR): Oregon State 
University. 82 p.

Martinson R, Lambrinos J, Mata-González R. 2019. Water stress pat-
terns of xerophytic plants in an urban landscape. HortScience 
54:818–823.

Mata-González R, McLendon T, Martin DW. 2005. The inappropri-
ate use of crop transpiration coefficients (Kc) to estimate evapo-
transpiration in arid ecosystems: a review. Arid Land Research and 
Management 19:285–295.

Mata-González R, Evans TL, Martin DW, McLendon T, Noller JS, Wan 
C, Sosebee RE. 2014. Patterns of water use by Great Basin plant 
species under summer watering. Arid Land Research and Manage-
ment 28:428–446.

by
 R

IC
H

A
R

D
 M

A
R

T
IN

SO
N

 o
n 

D
ec

em
be

r 
24

, 2
02

3.
 C

op
yr

ig
ht

 2
02

1
D

ow
nl

oa
de

d 
fr

om
 



NATIVEPLANTS | 21 | 3 | FALL 2020  NATIVE PLANTS IN URBAN LANDSCAPES

280

Nassauer JI, Wang Z, Dayrell E. 2009. What will the neighbors think? 
Cultural norms and ecological design. Landscape and Urban Plan-
ning 92:282–292.

Nicholls CI, Altieri MA. 2013. Plant biodiveristy enhances bees and 
other insect pollinators in agroecosystems: a review. Agronomy for 
Sustainable Development 33:257–274.

Omernik JM. 1995. Ecoregions: a spatial framework for environmental 
management. In: Davis WS, Simon TP, editors. Biological assess-
ment and criteria: tools for water resource planning and decision 
making. Boca Raton (FL): Lewis Publishers. p 49–62.

Perring MP, Audet P, Lamb D. 2014. Novel ecosystems in ecological 
restoration and rehabilitation: innovative planning or lowering 
the bar? Ecological Processes 3:8 [open access]. URL: https:// 
doi.org/10.1186/2192-1709-3-8.

Reid SK, Oki LR. 2008. Field trials identify more native plants suited to 
urban landscaping. California Agriculture 62:97–104.

Salisbury A, Armitage J, Bostock H, Perry J, Tatchell M, Thompson K. 
2015. Enhancing gardens as habitats for flower-visiting aerial in-
sects (pollinators): should we plant native or exotic species? Jour-
nal of Applied Ecology 52:1156–1164.

Senapathi D, Goddard MA, Kunin WE, Baldock KCR. 2017. Landscape 
impacts on pollinator communities in temperate systems: evidence 
and knowledge gaps. Functional Ecology 31:26–37.

Spiesman BJ, Inouye BD. 2013. Habitat loss alters the architecture of 
plant-pollinator interaction networks. Ecology 94:2688–2696.

Steffan-Dewenter I, Potts SG, Packer L. 2005. Pollinator diversity and 
crop pollination services are at risk. Trends in Ecology & Evolution 
20:652–653.

St Hilaire R, Arnold MA, Wilkerson DC, Devitt DA, Hurd BH, Lesikar BJ, 
Lohr VI, Martin CA, McDonald GV, Morris RL, Pittenger DR, Shaw 
DA, Zoldoske DF. 2008. Efficient water use in residential urban 
landscapes. HortScience 43:2081–2092.

Thompson I. 2000. Aesthetic, social and ecological values in landscape 
architecture: a discourse analysis. Ethics, Place & Environment 
3:269–287.

United Nations. 2018. 68% of the world population projected to lie in 
urban areas by 2050. News Report, May 16. Department of Eco-
nomic and Social Affairs. URL: https://www.un.org.

United States Census. 2012. Growth in urban population outpaces rest 
of nation. Census Bureau Reports. Washington (DC): US Depart-
ment of Commerce.

Vick RA, Tufts M. 2006. Low-impact land development: the practice of 
preserving natural processes. Journal of Green Building 1:28–38.

Walker J, Reddell P. 2007. Retrogressive succession and restoration on 
old landscapes. In: Walker LR, Walker J, Hobbs RJ, editors. Linking 
restoration and ecological succession. New York: Springer. p 69–89.

Zari MP. 2014. Ecosystem services analysis in response to biodiver-
sity loss caused by the built enviornment. Surveys and Perspec-
tives Integrating Environment & Society 7:1 [online]. URL: https:// 
journals.openedition.org/sapiens/1684.

AUTHOR INFORMATION

Richard Martinson
Owner
WinterCreek Environmental
PO Box 1543
Bend, OR 97709
WntrcrKrest@me.com

by
 R

IC
H

A
R

D
 M

A
R

T
IN

SO
N

 o
n 

D
ec

em
be

r 
24

, 2
02

3.
 C

op
yr

ig
ht

 2
02

1
D

ow
nl

oa
de

d 
fr

om
 


