
Pollinators and Plants:

Rewilding our Gardens for Bees, Birds and other Wildlife



Land Acknowledgement

We would like to acknowledge that the Saint Louis Zoo is located 

on the traditional, ancestral, and unceded territory of the Osage 

Nation and the Illini Confederacy. We also acknowledge that this 

area and parts of Missouri had been traditionally used by others 

including the Pawnee, Sac and Fox, Dakota, Lakota, Otoe, 

Missouria, Omaha, Ioway, Quapaw, Chickasaw, Kickapoo and the 

Haudenosaunee. The process of knowing and acknowledging the 

ground beneath our feet is a way of honoring and expressing 

gratitude for the people on this land before us. It familiarizes 

visitors with the cultures and histories of Missouri’s indigenous 

tribes, as well as with their ties in the St. Louis region. We honor 

our heritage of Native Peoples and what they teach us about 

stewardship of the earth.



Pollinators: Ecological Keystone Species

Around 90 percent of flowering 

plants (~400,000 sp.) depend to 

some extent on animal 

pollination.













It’s About Bee Diversity not Bee Abundance



Loss of Habitat and 

Fragmentation

Invasive Plant Species

Changes in Agricultural 

Practices 

Misuse of Pesticides

Disease and Parasites

Pollution 

Competition with 

Introduced Species









Despite the current dire circumstances, the world ecology resource Nature+Positive forecasts what can happen to Earth’s 

ecosystem if rewilding and other sustainability efforts kick in by 2030. Source: NaturePositive.org

Nature positive 

means "ensuring 

more nature in the 

world in 2030 than 

in 2020 and 

continued recovery 

after that” 

(https://www.nature

positive.org/) 

There

 is 

Hope!

https://www.naturepositive.org/








Rewilding, returning your landscape 

back to nature, is possible for even the 

most urban of environments. Stepping 

back and allowing natural processes to 

occur – in the process reducing 

management of your yard – you can 

encourage wild plants and insects to 

return. Rewilding begins with 

recognizing native plants as the basis 

of the local food web that is essential 

for populations of native insects and 

other wildlife.





The 3Ds of Rewilding

Diversity

Dispersal

Disturbance



ECOS 42 (3): Time to put the wild back into rewilding https://www.ecos.org.uk/time-to-put-the-wild-back-into-rewilding/ 

The new 3Cs of Rewilding

Cores

Connectivity

Co-Existence

https://www.ecos.org.uk/time-to-put-the-wild-back-into-rewilding/


I. Diversity and Cores
1. Create Core Habitats

a. Plant Native Plants, Trees and Shrubs

b. Provide Nesting Sites

2. Eliminate Pesticides

3. Reduce or Eliminate Lawns

4. Think about Time

a. Day -Turn off the Lights

b. Seasons

c. First Year it Sleeps

5. Restore Ecosystem Functions and Keystone Species

II. Disturbance
1. Forget Tidy

2. Leave the Leaves and Move the Leaves

III. Dispersal and Connectivity
1. Corridors and Community

IV. Coexistence
1. Educate your Neighbors/ Intentionality and Acceptance

2. Educate Yourself

V. ReWild your Thoughts





Benefits
Enhance native 
biodiversity

Providing pollen and 
nectar resources for 
pollinators

Re-creation of native 
habitats

Adapted to local climate





Purple coneflower (Echinacea purpurea) has been bred into more than 100 cultivars. Shown clockwise: the 
straight species, ‘green jewel’ which is much less visible to pollinators, ‘pink double delight’ is a sterile cultivar that 
doesn’t produce pollen and whose nectar is inaccessible, ‘magnus’ which is more densely flowered but otherwise 
little changed from the straight species

Xerces Society









Pollinator diversity maximized when 15 to 25 

flower species are present 



• Many bee species feed on 

only a single plant species 

during a foraging trip

•Plant clumps of single 

species within larger diverse 

plantings are most effective

• Repeat plant species 

throughout landscape for 

natural foraging



Crab Apple (Malus sp.)

Black Chokeberry 

(Aronia melanocarpa)

Red Bud 

(Cercis canadensis)

Willow (Salix sp.)Red Maple (Acer rubrum)



Crab Apple (Malus 

spp.) Chokecherry, 

(Prunus virginiana), 

Black Cherry 

(Prunus serotina), 

Wild Plum, 

American Plum, 

(Prunus americana), 

Chickasaw Plum 

(Prunus angustifolia)

Blueberries 

(Vaccinium 

spp.)

Serviceberry, 

Shadberry, 

Shadbush, Juneberry  

(Amelanchier spp.)

Chokeberry  

(Aronia spp.)



Ground-nesting bees

(solitary)

Twig/Tunnel-nesting 

bees

(solitary)



• Approximately ~70% 

(or 3,000 species in 

North America)

Ground Nesting Bees

Virescent Green Metallic Sweat Bee



Ground Nesting Bees

• From above ground 

bee nests resemble ant 

hills

• May be found in turf, 

more often on bare, 

exposed ground

•Nests may be a deep 

as three feet



Squash Bee

Sunflower Bee

Virescent Green Metallic Sweat Bee

Hibiscus Bee

Mining Bee



Create a 

“Bee Bed”





Twig/Tunnel-nesting bees:

• Approximately  ~30% (or 

almost 1,000 species in 

North America)

• Hollow stems and beetle-

borer holes

Twig/Tunnel Nesting Bees

Retain or create 

tunnels:

• Protect snags wherever 

possible

• Provide artificial nests





















Natural Pest Control: Hover Flies





Turf grass is the 

largest irrigated 

crop in the U.S. 

covering an area 

of almost 50 

million acres, 

combined larger 

than the state of 

Missouri. 

Half-Lawn 

and

Half-Yard 

for 

Half-Earth



To increase Bee Diversity and 

Abundance

Mow Lawns

1) Every 2 to 3 weeks

2) Raise mower height, preferably 4” 

or greater  

https://www.beelab.umn.edu

/wild-bees/wild-bees-

flowers/beelawn 

Create a Flowering Bee Friendly Lawn

https://www.beelab.umn.edu/wild-bees/wild-bees-flowers/beelawn
https://www.beelab.umn.edu/wild-bees/wild-bees-flowers/beelawn
https://www.beelab.umn.edu/wild-bees/wild-bees-flowers/beelawn


1 Fatal attraction

Illuminated skyscrapers and spotlights can 

lure migrating birds. Animals may become 

disoriented and end up in deadly collisions or 

perish from exhaustion.

2
Dining by 

streetlight

Streetlamps, floodlights, and other luminous 

objects attract a wide range of insects at 

night. Predators home in on light-loving 

swarms to take advantage of the 

congregated prey.

3 Lonely nights
Nighttime lighting drives away some 

nocturnal pollinators, reducing the ability of 

plants in lit areas to bear fruit.

4
Shifting 

communities

Artificial illumination at night can increase the 

proportion of microorganisms in freshwater 

sediments that are able to photosynthesize 

under low light levels. 

5 Desynchronized

Artificially lit nights can perturb an animal’s 

and plant’s circadian rhythms, altering the 

timing of activities, such as sleep, foraging, 

mating, and migration, that are tightly 

controlled by the body’s internal clocks.



Annika K. Jägerbrand, Kamiel Spoelstra Effects of anthropogenic light on species and ecosystems.Science380,1125-1130(2023).DOI:10.1126/science.adg3173

https://doi.org/10.1126/science.adg3173


Avalon C.S. Owens, Précillia Cochard, Joanna Durrant, Bridgette Farnworth, Elizabeth K. Perkin, Brett Seymoure, Light pollution is a driver of insect declines, 

Biological Conservation, Volume 241, 2020, 108259, ISSN 0006-3207, https://doi.org/10.1016/j.biocon.2019.108259.



Replace Outdoor Lights with Yellow LED Lights

Turn off Outside Lights, Install Motion Sensors, 

Redirect Lights



Support Night Pollinators: Moth Gardening



Minimum of 3 blooming species throughout the 

year (Spring, Summer, and Fall)



Pronounced seasonality among bees:

Number of species in flight THROUGHOUT the growing season 

(April-October):  approximately 40 (some Hylaeus, Augochlora, 

Augochlorella, Halictus, Agapostemon, Lasioglossum, Ceratina, 

Bombus)

Number of seasonally-limited species =  the vast majority

Number of species in flight ONLY in April/May = 82 (e.g., Osmia )

Number of species in flight ONLY August/September = 49 

(e.g.,Melissodes)

 

 

Data: Mike Arduser





Life Cycle of a Bumble Bee Colony

Spring

SummerFall

Winter





Restore Ecosystem Functions and Keystone Species



90% of all 

insects that eat 

plants require 

native plants to 

complete their 

development. 



The Caterpillar 

Connection

96% of North 

American land birds 

feed their young with 

insects, including 

caterpillars.



This map shows the 
relative amount of time 
chickadees spent 
foraging in different 
tree species in and 
around a Washington, 
D.C. yard. Ignoring 
nonnatives close to the 
nest—yellow star—the 
birds preferred to fly 
farther to natives such 
as American elm, black 
cherry and oak. Map 
created using ArcGIS® 
software by Esri.

Nonnative plants reduce 

population growth of an 

insectivorus bird.

Desiree L. Narango, 

Douglas W. Tallamy, 

Peter P. Marra.

 Proceedings of the 

National Academy of 

Sciences. Nov. 2018, 115 

(45) 11549-1554



“To create bird habitat at home--

aim for more than 70% native plant 

foliage.”

Dr. Desiree Narango, research scientist at 

UMass Amherst, found that in order for 

chickadees to find the 6,000 to 9,000 

caterpillars they need to raise their young, 

70% of the plant foliage within 50 yards of 

their nest must be native to the area.

Nonnative plants reduce population growth of an insectivorous bird. Desiree L. Narango, 

Douglas W. Tallamy, Peter P. Marra.

 Proceedings of the National Academy of Sciences. Nov. 2018, 115 (45) 11549-1554



Common Name Plant Genus
Butterfly/moth species 

supported

Oak Quercus 534

Black cherry Prunus 456

Willow Salix 455

Birch Betula 413

Poplar Populus 368

Crabapple Malus 311

Blueberry Vaccinium 288

Maple Acer 285

Elm Ulmus 213

Pine Pinus 203

Hickory Carya 200

Hawthorn Crataegus 159

Spruce Picea 156

Alder Alnus 156

Basswood Tilia 150

Ash Fraxinus 150

Rose Rosa 139

Filbert Corylus 131

Walnut Juglans 130

Beech Fagus 126

Chestnut Castanea 125

Plant “Keystone” 

Plants: Trees and 

Shrubs

https://homegrownnation

alpark.org/keystone-

trees-and-shrubs/

Support Butterfly 

and Moth 

Caterpillars

Keystone Plant = 

Host Plant



Common Name Plant Genus
Butterfly/moth species 

supported

Goldenrod Solidago 115

Asters Aster 112

Sunflower Helianthus 73

Joe pye, Boneset Eupatorium 42

Morning glory Ipomoea 39

Sedges Carex 36

Honeysuckle Lonicera 36

Lupine Lupinus 33

Violets Viola 29

Geraniums Geranium 23

Black-eyed susan Rudbeckia 17

Iris Iris 17

Evening primrose Oenothera 16

Milkweed Asclepias 12

Verbena Verbena 11

Beardtongue Penstemon 8

Phlox Phlox 8

Bee balm Monarda 7

Veronica Veronica 6

Little bluestem Schizachyrium 6

Cardinal flower Lobelia 4

Support Butterfly 

and Moth 

Caterpillars

Plant “Keystone” 

Plants: 

Wildflowers

Keystone Plant = 

Host Plant



https://homegrownna

tionalpark.org/keysto

ne-trees-and-shrubs/



Support Butterfly and Moth Caterpillars and Pollen Specialist Bees

https://www.nwf.org/Garden-for-Wildlife/About/Native-Plants/keystone-plants-by-ecoregion

Garden for Wildlife





Squash Bee

Sunflower Bee

Southeastern 

Blueberry Bee

Hibiscus Bee

Sweet Potato Vine Bee



Swamp, Marsh, Red 

Milkweed

Asclepias incarnata

Butterflyweed 

Asclepias tuberosa
Common Milkweed 

Asclepias syriaca



Butterfly Milkweed - Asclepias tuberosa 

Swamp or Marsh Milkweed –

 Asclepias incarnata 

Common Milkweed –  Asclepias syriaca 





Leave Some Dead 

Vegetation… 

Nest Sites and Sleeping Areas

Cut 

stems 

18” to 

24” 

for 

Nest 

Sites



…And Some 

Rotting Wood



Disturbance - Leave the Leaves
Biodiversity Guides and Handbooks | AMNH

https://www.amnh.org/research/center-for-biodiversity-conservation/resources-and-publications/handbooks




Carver S, Convery I, Hawkins S, Beyers R, Eagle A, Kun Z, Van Maanen E, Cao Y, Fisher M, Edwards SR, Nelson C, Gann GD, Shurter S, Aguilar K, Andrade A, Ripple WJ, 

Davis J, Sinclair A, Bekoff M, Noss R, Foreman D, Pettersson H, Root-Bernstein M, Svenning JC, Taylor P, Wynne-Jones S, Featherstone AW, Fløjgaard C, Stanley-Price M, 

Navarro LM, Aykroyd T, Parfitt A, Soulé M. Guiding principles for rewilding. Conserv Biol. 2021 Dec;35(6):1882-1893. doi: 10.1111/cobi.13730. Epub 2021 Jun 4. Erratum in: 

Conserv Biol. 2023 Dec;37(6):e14017. PMID: 33728690.

Guiding principles for rewilding





https://umaine.edu/beemapper/landscape-ecology-wild-bees/

https://www.houstonnativebees.org/beeline/



How you can reconnect habitats



How you can reconnect habitats



Swamp, Marsh, Red 

Milkweed 

Asclepias incarnata

Whorled Milkweed 

Asclepias verticillata

Butterflyweed 

Asclepias tuberosa

Common Milkweed 

Asclepias syriaca







Raised Beds and Fencing



Mowed Edges and Paths





Rewilding is also about the way we think. It is about understanding 

that we are one species among many, bound together in an intricate 

web of life that ties us to the atmosphere, the weather, the tide, the 

soils, the freshwater, the oceans, and all living creatures on the 

planet. 

         re:wild (rewild.org)



“When we try to pick out anything by itself, we find it 

hitched to everything else in the universe.” 

John Muir



The old Lakota was wise. He knew that man’s heart away from nature becomes 

hard: he knew that lack of respect for growing, living things soon led to lack of 

respect for humans too.

    Matȟó Nážiŋ (Standing Bear), Sicangu/Oglala Lakota



“The last word in ignorance is the man who says 

of an animal or plant, "What good is it?" If the 

land mechanism as a whole is good, then every 

part is good, whether we understand it or not. If 

the biota, in the course of aeons, has built 

something we like but do not understand, then 

who but a fool would discard seemingly useless 

parts? To keep every cog and wheel is the first 

precaution of intelligent tinkering.” 

―Aldo Leopold, Round River: From the Journals of 
Aldo Leopold



Grow Native

https://grownative.org/



Pollinator Conservation 

Resource Center

Region-specific Information 

from Extension, NRCS, NGO, 

and other sources, including:

• Plant Lists

• Conservation Guides

• Pesticide Guidelines

www.xerces.org/pollinator-

resource-center

The Xerces Society



Pollinator Partnership

https://www.pollinator.org/guides





Insect Pollinator Identification



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj7x7aIoczZAhWXw4MKHSh6BSgQjRx6BAgAEAY&url=https%3A%2F%2Fwww.amazon.com%2FBees-Identification-Native-Plant-Forage%2Fdp%2F0991356357&psig=AOvVaw1NyHT11W8Us9i2TIYr-fYx&ust=1520032621852429
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj7x7aIoczZAhWXw4MKHSh6BSgQjRx6BAgAEAY&url=https%3A%2F%2Fwww.amazon.com%2FPollinators-Native-Plants-Identify-Beneficial%2Fdp%2F0991356306&psig=AOvVaw1NyHT11W8Us9i2TIYr-fYx&ust=1520032621852429






Rewilding Podcasts



“We need acts of restoration, 

not only for polluted waters and 

degraded lands, but also for our 

relationship to the world. We 

need to restore honor to the 

way we live, so that when we 

walk through the world we don’t 

have to avert our eyes with 

shame, so that we can hold our 

heads up high and receive the 

respectful acknowledgment of 

the rest of the earth’s beings.”

 ― Robin Wall Kimmerer



spevak@stlzoo.org
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