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Project Abstract

	 For my Senior Project in Landscape Architecture at UC Davis 
I have researched and designed sustainable demonstration gardens 
to be built on the UC Davis campus. My project was divided into two 
phases. Phase One included a native pollinator planting bed within 
the Arboretum’s new Teaching Nursery located at the West end of 
the Arboretum. The planting bed is one of a series of demonstra-
tion gardens including the following sustainability themes:  Native 
Pollinator, Wildlife, Arboretum All-Star and Native Plants. Phase Two 
includes the approximately five acre area surrounding the Teaching 
Nursery and will be themed large scale pollinator-friendly. 

	 These Central Valley planting beds and surrounding area are 
designed to be sustainable in the Central Valley’s climate and will 
help address dramatically decreasing pollinator populations. I have 
worked with horticulture and entomology experts on campus as well 
as the Arboretum staff to make informed landscape design decisions. 

	 Over the past quarter-century, declines in wild pollinator popu-
lations have been reported on all continents (National Research 
Council 2007). It is essential to use appropriate plants in our future 
landscapes and to educate the designers and managers of those 
future landscapes. Gone are the days of simply artistic landscapes. 
Landscape form is important, but a landscape’s ecological function 
is paramount. Future Central Valley gardens and plants will need to 
provide food and habitat for our native pollinators and wildlife, as 
well as being drought tolerant and beautiful. 
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Biographical Sketch

Kim was born in Edmonds, WA. Now, she 
resides in lovely Davis, CA, with her husband 
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of opportunity for her. Next year, she will 
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while earning her masters here at UCD. 
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visiting her website at:
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Project Background

	 Bees and other pollinators world-wide have been 

experiencing dramatic population drops in recent years 

(Shepard 2003). Bees are essential to our landscapes and 

food sources as we know them today. It is critical that we 

provide more food and habitat to pollinators because much 

current landscape today has been (mostly unintention-

ally) designed to exclude them. Native 

plants have evolved alongside these 

native pollinators. They are codepen-

dent on each other for life. Encourag-

ing fellow designers and residents at 

the local scale to create habitat for 

pollinators, is important for the future. 

	 California is currently depen-

dent on agriculture which utlizes honey 

bees. Annually, the almond tree pollination done with honey 

bees represents the largest migration of  honey bees on the 

entire planet. In turn, alomond crop production is one of 

California’s largest crops, at close to three billion dollars a 

year in 2006 (USDA 2006). 

	 Because honey bee populations have been hard hit 

in recent years and yet we are dependent on their services 

more emphasis as now been placed on supporting native 

bees which, unlike European honey bees, are native to 

California’s landscapes. Native bees currently contribute to 

current crop pollination (Losey 2006) 

native pollinators could help to fill a 

gap in pollination services which has 

affected non-native honey bees.

	 Viruses, fungi, parasites, loss of 

habitat, use of pesticides and overuse 

of mulch have all contirbuted to dwi-

dling bee populations (Frankie 2009, 

Pollard 2009). One way for Landscape 

Architects to combat these challenges is to provide more 

appropriate habitat for native bees (Frankie 2009, Shepard 

2009). For my Senior Project I attempted to complete a 

Photo 3 - Female Agapostemom texanus bee, 
photo by R. Coville on Urban Bee Garden Web-
site
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design based on conservation techniques which provides 

the native bees with the plants which they prefer as well 

as providing space for their habitats and nest sites.  It is 

important to note that many na-

tive bees are solitary in nature and 

do not live in hives, like European 

honey bees. Therefore, a proposed 

pollinator-friendly design would in-

clude plenty of their favorite plants 

as well as mulch free areas for nest-

ing and/or man made bee boxes. Native bees should also 

have easy access and close proximity to their plants due to 

their foraging techniques (Frankie 2009).  

	 At this location it is also essential to provide the best 

possible sustainable design and important to also take a 

holistic approach to sustainability. So, creating educational 

demonstration gardens at the UC Davis Arboretum means 

encouraging valley-wise gardening techniques which are 

viewed by students, researchers, visitors to the Arboretum 

and gardeners at the annual plant sales.

	 There were two phases to my Senior Project. The 

Project Background

Phase 1:  Designing four interior 
demonstration planting beds

Phase 2:  Designing 
surrounding area of the 
Teaching Nursery

Teaching 
Nursery 
Location

Illustration 3 - Project Phases

first included one of four teaching beds, which will be lo-

cated within the Teaching Nursery itself. These beds were 

designed to promote certain plants for the Arboretum’s 
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plant sales via the means of themed planting beds. When 

fully completed, they will showcase four styles of Central 

Valley appropriate planting schemes: Native Pollinator, 

Wildlife, Arboretum All-

Star and Native Plants. I 

made a detailed planting 

layout for the native pol-

linator section which will 

be completed over the 

2008/2009 school year. 

	 Phase Two of my 

project involved my designing the approximately 5 acre 

landscape which surrounds the Teaching Nursery. I devel-

oped a general design plan for for the Phase 2 area. Until 

large scale funding is secured this part of my project will be 

purely schematic. My design embraces a pollinator-friendly 

design theme on a large scale. Additionally, the Phase 2 de-

sign area was designed with sustainable drought tolerance 

Project Background

5

plants in mind. This location will play an important role in 

the Arboretum’s neighbor-

hood within the campus’ 

GATEway plan. If Phase 2 

is built it would be the first 

large-scale pollinator-friendly 

Central Valley landscape.

	 Much research is cur-

rently being completed on 

pollinators, especially the 

unique native bees, but 

their findings have not been 

integrated into our current 

landscape designs much. Sadly, landscape architects have 

played a part in pushing pollinator populations to the limit 

by using plants which are unappealing to pollinators. Many 

pollinators are struggling to survive due to human induced 

Photo 4 - Teaching Nusery Demo 
Beds prior to construction

Photo 5 - Pollinator Demonstra-
tion Bed with built seat walls, 
rounded corners and soil fill
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conditions. If we are to retain pollinators and the rich habi-

tat diversity that they offer us we must immediately start 

introducing their habitats and food sources within our built 

landscapes. Since landscape designers are responsible for 

much the built landscapes today it is necessary to create 

awareness among them and the 

general public before it is too late. 

Native pollinators play an essential 

role in aiding native plant species to 

reproduction. 

	 Over the next few years 

researchers, undergraduate, and 

graduate students will use the 

gardens to track various pollinator 

populations and the frequencies of their visits at the pro-

posed site. The Arboretum is intent on using its gardens as 

a place for learning. I have spoken with the Arboretum’s 

Educational Outreach specialists which are planning to use 

the new demonstration gardens in their Citizen Science 

Program (Faber 2009). From elementary school students 

to researchers, many will utilize this are for learning and 

research. Through completion of this project, we will learn 

a lot more about our pollinators in Davis and California’s 

Central Valley today.

	 Additionally, it will be a place 

of learning and scientific explora-

tion and observation on campus all 

focused as the Arboretum’s part of 

the campus’ GATEway plan. The 

designed area will also help as a 

wildlife corridor from Putah Creek, 

northward, towards the main UC Da-

vis campus. The Phase One and Two scales of plantings 

will inspire people to plant native plants which will in turn 

encourage native invertebrates into their own gardens and/

or landscape designs. 

Photo 6 - Bee covered in pollen from flickr.com
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Phase 1:  Demo Bed

Site Analysis

Illustration 4 - Phase 1:  Site Analysis

Fence, 10’ tall and shade cloth for visibility screening 

N

Scale:

1’
2’

4’

Building Materials

Photo 7 - Partially built 
demo bed wall

Photo 8 - Blocks for demo 
bed walls

Photo 9 - bee living 
in a bee tube, from:  
flickr.com, user 
eucera

Photo 10 - one 
style of native 
bee ‘house’, from 
gardeners.com

Photo 11 - 
CA native 
plants, from    
flickr.com

Photo 12 - 
Arboretum 
All-Stars

Sunny exposure throughout the day

18” high seat wall

Water drainage off site

Strong 
North 
winds in 
the fall

Some shade 
from shade 
cloth to the 
right

Direction of plant sale pedestrian traffic, past demo bed

N

Pollinator 
Demo Bed 
Location

Pollinator Demo Bed
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Site Design

Phase 1:  Demo Bed
Sustainable Pollinator Garden Design

Illustration 5 - Phase 1:  Design Plan
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Phase 2:  Surrounding Site

Site Analysis

Illustration 7 - Phase 2 Site Analysis, NTS
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Illustration 6 - Site location 
on UC Davis Campus Map

“We are glad that our plantings can be 

of use to so many-and in the pro-

cess, do just a little more to improve 

the diversity of our bit of earth. Most 

importantly, though, we hope that the 

humans that visit our garden ecosys-

tem have the opportunity to learn and 

to appreciate all the threads in the web 

of life.”

-Ellen Zagory, UC Davis Arboretum 

Review, 1997
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Conceptual Design ‘A’

Phase 2:  Surrounding Site

Illustration 8 - Phase 2:  Conceptual Diagram ‘A’

Campus connection with 
naturalistic plantings

Formal California 
Center for Urban 

Horticulture (CCUH) 
Test Plots

Nature’s Gallery Art/
Science Fusion Display

Bridge over Putah 
Creek

New Arboretum 
Center Buildings

Zig-Zag path for 
pedestrians for upper 
bank access

Keep Views by keep-
ing bank slope intact

Rain gardens

Teaching 
Nursery

All-Star Plantings

Elev. 20’

Elev. 0’

Elev. 5’

Elev. 30’

Mounding pol-
linator-friendly         

habitats

Viewing deck

D.G. Exploritory 
Paths
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Conceptual Design ‘B’

Phase 2:  Surrounding Site
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Illustration 9 - Phase 2 Conceptual Design ‘B’

Naturalistic California Cen-
ter for Urban Horticulture 

(CCUH) Test Plots

Nature’s Gallery Art/
Science Fusion Display

Bridge over Putah 
Creek

New Arboretum 
Center Buildings

Naturalistic Wetland

Rain gardens 
with system of 
pools to Putah 
Creek

Teaching 
Nursery

All-Star Plantings

Elev. 8’

Elev. 0’

Elev. 5’

Elev. 30’

Main meadow, 
pollinator habitats 

surrounding

D.G. Exploritory 
Paths

Campus connection with 
formal allé plantings
with ‘T’ intersection

Green House

Viewing deck

Grade down to 
water’s edge
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Design Plan

Phase 2:  Surrounding Site
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Illustration 10 - Phase 2 Design Plan

Photograph 13 - Plan 
Example:  Wedding 
Deck from flickr.com

Photograph 14 - Plan 
Example:  Pathways 
of William Land Park 

in Sacramento

Photograph 16 
- Plan Example:  
Switch Back 
from flickr.com

Photograph 15 - Plan Example:  
Rain Garden from Stewardship-
partners.org
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	 Every time we change a landscape  its ecological processes are altered, 

for better or for worse. As Landscape Architects, we are stewards for the envi-

ronment with our designs and specifically our plant choices. Design should be 

more than just about ‘how it looks’; much more than ‘just art’. Additionally, just 

because a landscape is ecologically balanced does not mean that it has to be 

unattractive or boring, quite the contrary. 

	 In recent years an emphasis on restoration ecology has come about. At-

tempts at any restoration work will be much more effective if looked at from an 

ecologically holistic point of view. We must always remember that those at the 

top of a food chain will only survive if those below do as well. For that matter, if 

you want native species of plants to do well in a restoration area be sure to allow 

your pollinators plenty of food and shelter.

	 Pollinator-friendly habitats must be a way of the 

future. By making such habitats we will be protecting our natural landscapes as 

well as our food supplies. Efforts are needed at the ‘local’ scale to save our na-

tive pollinators before it is too late. As designers, we have tremendous ecological 

power in our designs. We can consciously choose to design for creation of land-

scapes that provide ecological services. The choice is yours. 

UC Davis Arboretum’s 

Characteristics of Sustainable 

Gardens

•Complex mix of vegetation supports    	

   diverse fauna

•Efficient use of resources

•Reduced energy inputs

•Plants adapted to local conditions

•Green waste recycled as compost

•Woody debris chipped for mulch

•Recycled or local materials used for   	

   garden structures and hardscapes

•Provide food, water and shelter for 	

   wildlife

•Nectar and pollen-producing plants 

   attract and increase beneficial insects

•Seed and fruit-producing plants 

   attract birds

•Dense shrubbery provides nesting    	

   sites or birds

•Grasses, leaf litter, and bark crevices 	

   provide overwintering refuge for 	

   beneficial insects
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“If we (humankind) and the rest of the back-

bone animals were to disappear overnight; 

the rest of the world would get along pretty 

well. But, if they were to disappear,  the 

land’s ecosystems would collapse. For the 

fact is, they (insects) were the pioneers, the 

first animals of any kind to colonize the lands 

of the Earth.”

	

-Sir David Attenborough, Life in the Underworld



References





Sustainable Pollinator Garden Design
References

Austin, R. (2002). Elements of Planting Design. New York: John Wiley & Sons, Inc. 

Bornstein, C., Fross, D. & O’Brien, B. (2005). California Native Plants for the Garden. Los Olivos: Cachuma Press.

Brenzel, K.N. (Ed.). (2008). Western Garden Book. Menlo, California: Sunset Publishing.

Brown, L.R. (2008). Plan B 3.0 Mobilizing to Save Civilization. New York:  W.W. Norton & Company.

Center for Design Research (1999). Arboretum Waterway Improvement Plan, University of California, Davis. 

Friedman, T.L. (2008). Hot, Flat & Crowded, why we need a green revolution- and how it can renew America. New York:                  	
     Farrar, Straus and Giroux.

Johansen, C. A., Mayer, D. F. (1990). Pollinator Protection- A Bee & Pesticide Handbook. Cheshire, Connecticut: Wicwas                         	
     Press.

Johnson, E.A. & Millard, S. (1993). The Low Water Flower Gardener. Tucson, Arizona: Millard Publishing Services.

Keator, G., & Middlebrook, A. (2007). Designing California Native Gardens. Berkeley and Los Angeles: University of 
      California Press.

Knopf, J. (1999). Boulder, Waterwise Landscaping with Trees, Shrubs & Vines, A xeriscape guide for the Rocky Mountain                     	
       region, California & the Desert Southwest. Colorado: Chamisa Books.

Lyons, G. (2007). Desert Plants at the Huntington Botanical Gardens. San Marino, California:  Huntington Library Press.

McDonough, W. & Braungart, M. (2002). Cradle to Cradle. New York: North Point Press.

Reid, G.W. (1987). Landscape Graphics. New York: Whitney Library of Design.

23



Sustainable Pollinator Garden Design

Shepard, M., Stephen L. B., Vaughan, M. & Hoffman Black, S. (2003). Pollinator Conservation Handbook. Portland, 
       Oregon: The Xerces Society.

Sonoma County Master Gardners (1999). Wayward Gardens, Flora for Fauna. Sebastopol, California: Wayward Gardens.

Status of Pollinators in North America. (2007). Washington, D.C.: The National Academic Press.

Tallamy, D.W. (2007). Bringing Nature Home:  How Native Plants Sustain Wildlife in Our Gardens. Timberline Press: 
      Portland Oregon.

Waser, N. M. & Ollerton, J. (Eds.). (2006). Plant-Pollinator Interactions. Chicago: University of Chicago Press.

Wasowski, S. & Wasowski, A. (2000). Native Landscape From El Paso To L.A.. Chicago, Illinois: Contemporary Books. 

Zeisel, J. (2006). Inquiry By Design, Environment/Behavior/Neuroscience in Architecture, Interiors, Landdscape, and 
      Planning. New York:  W.W. Norton & Company.

National Research Council. Status of Pollinators in North America. Washington, D.C.: The National Academic Press, 2007.

UC Davis Campus Centennial & GATEways Plans, UC Davis, 2009.

USDA’s National Agricultural Statistics Service, California Field Office, California Agricultural Statistics, 2006 Crop Year.                     	
       USDA, 2006.

References

24



Other References





Sustainable Pollinator Garden Design
Other References

27

Helpful Website Urls

Personal Contact

The Xerces Society for Invertebrate Conservation Website: http://www.xerces.org/ 

Berkeley Bee Garden, Gordon Frankie Website: http://nature.berkeley.edu/urbanbeegardens/

Art Shapiro’s Butterfly Website: http://butterfly.ucdavis.edu/

UC Davis Arboretum All-Stars Web site http://arboretum.ucdavis.edu/arboretum_all_stars.aspx

Sacramento Audubon Society Website: http://www.sacramentoaudubon.org/

California Native Plant Society Website: http://www.cnps.org/

National Wildlife Foundation Website: http://www.nwf.org/gardenforwildlife/

Bee houses at: gardeners.com

Photos from: flickr.com

Zagory, Ellen. 2008-2009. Director of Horticulture of the UC Davis Arboretum.

Serences, Jullie. 2009. Sacramento Audubon Society Education Committee.

Francis, Mark. 2008-2009. Professor in Department of Landscape Architecture. UCD

Wheeler, Steve. 2009. Professor in Department of Landscape Architecture. UCD

Didio, Chris. 2009. GIS/CAD Specialist. UCD

Faber, Betsy. 2008. Interpretive Coordinator at UCD Arboretum.

Segar, Bob & Williams, Camille. 2009. Campus Planners. UCD



Sustainable Pollinator Garden Design

Arango, Jorge, S. (2004). Bee wary, 36(4). 88-90. Retrieved from Avery Index to Architectural Periodicals.

Chang, Jade. (2008). Greening the Edges:  Fritz Haeg’s joyful assault on the front lawn aims to put nature back into our 		
       denuded landscapes, Metropolis, 27(8). 174-216. Retrieved from Avery Index to Architectural Periodicals.

David Attenborough (Narrator) (2005) BBC’s Life in the Undergrowth. United Kingdom:  Brittish Broadcasting Corporation.

Entomology 100 Class with Penny Gullan & Peter Cranston, Spring 2009, UC Davis

Handout:  Plant List for Hamilton Square Historic City Cemetery, Sacramento as of April 2009.

Losey, J., Vaughan, M. (2006). The Ecomonic Value of Insects. BioScience, 56(4). 311-323. Handed out in ENT100 Sp ‘09.

New Reproductive Technologies in the Honey Bee. Talk by Dr. John Pollard, May 2009.

Plant List for Hamilton Square Historic City Cemetery, Sacramento. Handout as of April 2009.

Soulé, Michael E. (1991). Land use planning and wildlife maintenance: guidelines for conserving wildlife in an 
       urban landscape. American Planning Association, 57(3). P.313-323. Retrieved from Avery Index to 
       Architectural Periodicals.
 
UC Davis Arboretum Review, Toward Sustainable Gardens. University of California Davis, No. 21, Summer 1997.

Journals, Handouts, Etc.

Other References

28



The End
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