
Pollinator 
Pathways

Garden as if Life Depends On It





75% decline of flying insect biomass
 in protected areas Hallmann et al

*There are over 349 species of bees native to Connecticut, and they 
play a vital role in pollinating the plants we rely on in our 
communities. 

*Bee populations, both native and honey bees, have seen sharp 
declines. 

*Monarch butterflies have declined by 94.6% in the last 20 years, 
according to the US Wildlife Federation. 

Gardeners must now participate in ecological function!

https://journals.plos.org/plosone/article/authors?id=10.1371/journal.pone.0185809
https://journals.plos.org/plosone/article/authors?id=10.1371/journal.pone.0185809
http://blog.nwf.org/2017/02/new-numbers-show-monarch-butterfly-populations-still-in-trouble/


Pollinator Decline https://www.nps.gov/subjects/pollinators/pollinators-in-trouble.htm

Pesticides… Pesticides are tools used to kill pest plants, insects, fungi, other pests. They include 

herbicides, insecticides, fungicides.

● Pesticides can adversely affect pollinators directly or some 
types of pesticides may remain in the environment for an 
extended time and affect multiple generations of pollinators.

● Insecticides applied to plant seeds may, when the plant is 
mature, contaminate pollen grains that are food sources for 
pollinators…...neonicotinoids

https://www.nps.gov/subjects/pollinators/pollinators-in-trouble.htm


Pollinator Decline https://www.nps.gov/subjects/pollinators/pollinators-in-trouble.htm

Pesticides… Pesticides are tools used to kill pest plants, insects, fungi, other pests. They include 

herbicides, insecticides, fungicides.

● Insecticides that don't directly kill may hamper the ability of 
pollinators to navigate or forage.

● Herbicides may kill important forage plants for pollinators.

https://www.nps.gov/subjects/pollinators/pollinators-in-trouble.htm


Pollinator Decline https://www.nps.gov/subjects/pollinators/pollinators-in-trouble.htm

Climate Change

● Flowering plants may occur farther north or at higher 
elevations as a response to warming temperatures and 
may become out of sync with their pollinators.

● The types and distributions of pollinators may change; 
pollinators adapted to warmer temperatures may expand 
their northward range, displacing other pollinators.

https://www.nps.gov/subjects/pollinators/pollinators-in-trouble.htm


Pollinator Decline https://www.nps.gov/subjects/pollinators/pollinators-in-trouble.htm

 Habitat Loss
❖ Simplification of landscape

❖ Conversion of landscape

❖ Fragmentation of natural 
                      landscapes 

https://www.nps.gov/subjects/pollinators/pollinators-in-trouble.htm


Pollinator Decline https://www.nps.gov/subjects/pollinators/pollinators-in-trouble.htm

*Pollinators require spaces with flowering plants to forage for their food: 
pollen and nectar. Pollinators require water & suitable nesting sites. 

*The chief causes for pollinator habitat loss are agriculture, mining and 
human development:

Habitat Loss
❖ Conversion of landscape
❖ Simplification of landscape
❖ Fragmentation of natural landscapes 

https://www.nps.gov/subjects/pollinators/pollinators-in-trouble.htm
https://static01.nyt.com/images/2012/01/08/arts/08PARKING_SPAN/08PARKING-articleLarge.jpg?quality=75&auto=webp&disable=upscale
https://longreadsblog.files.wordpress.com/2019/07/gettyimages-985667462.jpg?w=1200
https://conservationbiologynews.files.wordpress.com/2012/09/amazon_deforestation_20080729.jpg
https://dfcby4322olzt.cloudfront.net/wp-content/uploads/2016/04/Sprawl.png
https://aberdeenvoice.com/wp-content/gallery/images2/sprawl-pic.jpg


Habitat Loss
❖ Conversion of landscape (urban parks, Highline Trail)

Let’s focus on these two
❖ Simplification of landscape
❖ Fragmentation of natural landscapes 

https://static01.nyt.com/images/2012/01/08/arts/08PARKING_SPAN/08PARKING-articleLarge.jpg?quality=75&auto=webp&disable=upscale
https://longreadsblog.files.wordpress.com/2019/07/gettyimages-985667462.jpg?w=1200
https://conservationbiologynews.files.wordpress.com/2012/09/amazon_deforestation_20080729.jpg
https://dfcby4322olzt.cloudfront.net/wp-content/uploads/2016/04/Sprawl.png
https://aberdeenvoice.com/wp-content/gallery/images2/sprawl-pic.jpg


“Lawns are a soul-crushing timesuck and 
most of us would be better off without 
them.” -Sarah Baker

https://www.washingtonpost.com/news/wonk/wp/2015/08/04/lawns-are-a-soul-crushing-timesuck-and-most-of-us-would-be-better-off-without-them/
https://www.washingtonpost.com/news/wonk/wp/2015/08/04/lawns-are-a-soul-crushing-timesuck-and-most-of-us-would-be-better-off-without-them/
https://www.washingtonpost.com/news/wonk/wp/2015/08/04/lawns-are-a-soul-crushing-timesuck-and-most-of-us-would-be-better-off-without-them/


There are somewhere around 40 million acres of lawn in the lower 48, according to a 2005 NASA 
estimate derived from satellite imaging. 

"Turf grasses, occupying 1.9% of the surface of 
the continental United States, would be the 
single largest irrigated crop in the country," 
that study concludes.

Doug Tallamy…..
“Homegrown National Park”

Reclaim ½ of suburban turf grass to pollinator 
habitat

http://www.ncbi.nlm.nih.gov/pubmed/16086109
http://www.ncbi.nlm.nih.gov/pubmed/16086109
http://earthobservatory.nasa.gov/Features/Lawn/
https://www.smithsonianmag.com/science-nature/meet-ecologist-who-wants-unleash-wild-backyard-180974372/


Take Annie White’s advice

Minimize lawn; maximize flowering plants and natural 
areas. 

Invert the relationship between your lawn and planting 
beds. 

Hint: Think of your lawn as an area rug or as a hallway, 
not as  wall-to-wall carpeting. 

http://www.ecolandscaping.org/wp-content/uploads/2017/11/Designing-Pollinator-Friendly-Landscapes-Annie-White.pdf


“Unless we restore native plants to our suburban 
ecosystems, the future of biodiversity in the U.S. is dim,” 
writes Doug Tallamy in his book, “Bringing Nature 
Home.” 

“Today, 85.6% of the land east of the Mississippi is privately 
owned. The area of lawn in the U.S. is equal to the size of New 
England, and it’s increasing 500 square miles every year. The 
changes we are bringing to our landscapes are way too fast. We 
have to make the important changes. We need to reduce 50% of the 
lawns in New England.”

https://www.greenwichsentinel.com/2019/02/08/tallamy-urges-a-green-revamping-of-our-status-front-lawns/
https://www.amazon.com/Bringing-Nature-Home-Wildlife-Expanded/dp/0881929921
https://www.amazon.com/Bringing-Nature-Home-Wildlife-Expanded/dp/0881929921


In Connecticut  ~4000 400 40

The other must do for homeowners is to get rid of invasive species. “There 

are over 330 invasives [nationwide] ,” he reported. “A single invasive plant 

can harm the ecosystem. Invasives ought to be illegal.”

The challenge Tallamy experienced on his own property is “un-natives will 

come back in 3-5 years if they are not continuously removed. You have to 

keep on, keep on getting rid of invasives. The challenge is to get rid of their 

rootstock.”

https://cipwg.uconn.edu/invasive_plant_list/


Pollinator Decline https://www.nps.gov/subjects/pollinators/pollinators-in-trouble.htm

Tallamy concluded that native plants 
provide superior habitat services 

                        Nesting birds                         Lepidopteran abundance

                             

https://www.nps.gov/subjects/pollinators/pollinators-in-trouble.htm


   

   

 

 



What do bees want from our flowers?

When foraging for food, most bees search for two things: 

Nectar for energy, and 

Pollen to feed their brood. 

Some bees also collect special oils from flowers to use as 
both an adult and larval food source



Protein-Lipid 
ratio for 
several plant 
families and 
collected by 3 
bee species
Vaudo et al Insects. 2020 Feb; 11(2): 132.
Published online 2020 Feb 18

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7074338/#


Our task is to create, 
reclaim and monitor 
patches of suitable 
pollinator habitat and to 
see how they interconnect 
in Litchfield.  



Create a way-station for pollinators!

• plant native pollinator-friendly trees, 
shrubs, and perennials!
• provide a source of clean water
• leave some dead wood and dirt patches for 
nesting bees





Plant native trees, 
shrubs, and 
wildflowers with at 
least two species 
blooming at any time 
from April through 
October





Rethink your lawn.
• leave the clippings on the grass as fertilizer rather than adding  
         synthetic chemicals 

• leave the leaves--many pollinators overwinter in leaf matter
• consider the use of slow-release organic fertilizers or none at all
• reduce lawn size by adding native plants 
• mow less often 
• no need for pesticides! this means a healthy lawn for your 
children and pets too!







Acme’s Amazing Habitat Grid

Light gradient
  Low light-----------------------------------------------------------------------------------------------------------------------Bright & Sunny

< 3 hours                             dappled sunlight          3 - 6 hours                                                                    > 6 hours                 

Moisture gradient 
1.Excessively Well Drained

4. Moderately Well Drained

7. Very Poorly Drained

Shady & Dry Part Shade & Dry Sunny & Dry

Shady & Moist Part Shade & Moist Sunny & Moist

Shady & Wet Part Shade & Wet Sunny & Wet

https://www.thespruce.com/what-is-full-sun-partial-shade-1402372
https://cteco.uconn.edu/guides/resource/CT_ECO_Resource_Guide_Soils_Drainage.pdf
https://caryaecological.com/2011/07/28/origins-of-the-metacomet-ridges-2/
https://theconversation.com/new-england-power-line-corridors-harbor-rare-bees-and-other-wild-things-122013
https://fieldguide.lewisborolandtrust.org/wp-content/uploads/2019/02/red-maple-swamp-in-fall.jpg
https://today.uconn.edu/wp-content/uploads/2018/11/Marsh1_IMG_1447.jpg


Importance of transmission line corridors for 
conservation of native bees and other wildlife

Researchers found that the sunny, open 
corridors held nearly 10 times the number of 
bees and twice the number of bee species 
as compared to forested plots, where nectar 
becomes scarce by the end of May.

https://www.sciencedirect.com/science/article/abs/pii/S0006320718318093?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0006320718318093?via%3Dihub


Transmission line corridors often provide much early successional habitat in forests.

Powerline corridors can provide critical habitat for rare bees and other wildlife.





This beautiful native plant meadow 
must be disturbed … every 3 - 5 years 



Web Soil Survey                          use your address to 

find info on your soil  

https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm








So the Habitat at the Litchfield Community 
Garden is…...

http://nenativeplants.uconn.edu/pollinators_4_648750963.pdf 

Light gradient
   Low light-----------------------------------------------------------------------------------------------------------------------Bright & Sunny

< 3 hours                             dappled sunlight          3 - 6 hours                                                                    > 6 hours                 

Moisture gradient 
1.Excessively Well Drained

4. Moderately Well Drained

7. Very Poorly Drained

Shady & Dry Part Shade & Dry Sunny & Dry

Shady & Well-drained Part Shade &    
                 Well-drained

Sunny & Well-drained

Shady & Wet Part Shade & Wet Sunny & Wet

http://nenativeplants.uconn.edu/pollinators_4_648750963.pdf
https://www.thespruce.com/what-is-full-sun-partial-shade-1402372
https://cteco.uconn.edu/guides/resource/CT_ECO_Resource_Guide_Soils_Drainage.pdf


Visit Earth Tones Natives to use their 
Search Wizard



Suitable perrenials for this pollinator 
garden site are:

Achillea millefolium              .…yarrow
Agastache foeniculum         ….hysop
Asclepias tuberosa               …. butterflyweed (milkweed)
Amsonia tabernaemontana .…bluestar
Coreopsis verticillata            .…tickseed
Echinacea purpurea              ….purple coneflower

Etc, etc, etc



http://nenativeplants.uconn.edu/pollinators_4_648750963.pdf 

http://nenativeplants.uconn.edu/pollinators_4_648750963.pdf


Priority plantings are native species that support 
specialists
https://umaine.edu/mafes/wp-content/uploads/sites/98/2018/07/Bees-and-Their-Habitats-in-Four-New-England-States.pdf

Estimated 15% of pollinators visit only one or a 
few plant taxa.

In NNE bee gardens, plant selection that favors 
the specialists will likely meet needs of generalist 
bees also (Fowler 2016).  

https://umaine.edu/mafes/wp-content/uploads/sites/98/2018/07/Bees-and-Their-Habitats-in-Four-New-England-States.pdf


Plants that BOTH host bee specialists and are in 
the Bumble Bee forage guide (Stoner page 22)  

# 
Moth
BF
Species

73

115*

112

288 

7

455

11

https://portal.ct.gov/-/media/CAES/DOCUMENTS/Publications/pollinators/ACitizensGuidetoCreatingPollinatorHabitatinConnecticutpdf.pdf?la=en


Not all cultivars offer equivalent 
services

Many native species of trees and shrubs of NNE 
have particular importance to bees because they 
offer an abundant floral resource, perhaps at a time 
when flowers otherwise are scarce. Willows (Salix 
spp.) and maples (Acer spp.) flower earlier than 
most plants  
20 Bees and Their Habitats in Four New England States NNE, coinciding with the active period for the earliest wild 
bees (Andrenids, Bombus) (Stubbs et al. 1992).

https://umaine.edu/mafes/wp-content/uploads/sites/98/2018/07/Bees-and-Their-Habitats-in-Four-New-England-States.pdf
https://umaine.edu/mafes/wp-content/uploads/sites/98/2018/07/Bees-and-Their-Habitats-in-Four-New-England-States.pdf


Plants selected for traits that people prefer, even 
among plant species considered ‘native’, can attract 
fewer pollinators than their wildtype counterparts 
(White 2016).

Both honey bees and wild bees were more 
abundant on native species over cultivated varieties 
of the native species, but not always, and not 
exclusively (White 2016)

https://scholarworks.uvm.edu/graddis/626/


Several studies from other regions of the U.S. suggest that wild bees tend to favor native 
plants (Corbet et al. 2001, Morales and Traveset 2009, Morandin and Kremin 2013, 
Harmon-Threatt and Kremen 2015, Salisbury et al. 2015) though numerous non-native 
species are also frequently visited by bees (Hanley et al. 2014, Salisbury et al. 2015). 

In ME, wild bees (not including bumble bees) were more abundant on a diverse mix of 
mostly native wildflowers, while honey bees and bumble bees were more abundant on 
non-native clovers, especially yellow sweet clover (Melilotus officinalis) (Venturini et al. 
2017b). Heinrich (1979) concluded that selection by bees is probably based on abundance, 
floral display, sugar content of nectar, etc. rather than on status as native versus introduced 
in North America. 



Because the Pollinator Pathway “de-fragments” the 
environment, it benefits our ecosystem as a whole. Our 
landscape has been chopped up, or fragmented, through 
urban- and suburban-ization. 

Your detective work, your data collection will enable us to see 
where ‘pathways’ already exist and where we can fill in the 
gaps and reconnect with suitable plant species.



How Far do Bees Travel ?

Size matters.... 

A large bee can forage farther than a small one.. The range of flowers from which bees can 
gather nectar depends upon the length of the bees’ tongues. Short-tongued bees can drink 
only from open flowers such as asters and daisies; long-tongued bees can reach nectar 
offered by deep or complex flowers such as lobelia and lupines. Some bees will also forage 
for nest-building materials. For example, Mason bees search for areas of damp clay soil from 
which they gather balls of mud to bring back to their tunnel nests. Leafcutter bees search for 
leaves (and sometimes flower petals) from which to cut pieces to wallpaper their brood cells. 

Bumble bees range from 275m to 750m https://xerces.org/sites/default/files/2018-05/12-028_01_XercesSoc_Conserving-Bumble-Bees-Guidelines_web.pdf

https://xerces.org/sites/default/files/2018-05/12-028_01_XercesSoc_Conserving-Bumble-Bees-Guidelines_web.pdf




Annie White

http://www.ecolandscaping.org/wp-content/uploads/2017/11/Designing-Pollinator-Friendly-Landscapes-Annie-White.pdf






Minimize lawn….but if you must….



As a homeowner, participate in ecosystem 
function…

“Garden as if Life Depended On It” --- Doug Tallamy

...because it does



Whether invasive plants improve or degrade bee habitat is not known in NNE. One aspect, the comparative 
nutrition of native vs. invasive plant resources, especially nectar and pollen, remains unquantified. Relative 
attractiveness of native vs. invasive plants was studied by Stubbs et al. (2008) in ME among three pairs of 
invasive and native plants that co-flower. Lowbush blueberry had lower fruit set if located near Japanese 
barberry, compared to lowbush blueberry distant from the invasive plant. 

Beekeepers are reluctant to control Japanese knotweed because of its abundant late-season flowers and abundant 
nectar secretion, but this plant spreads into and dominates riparian habitats and can take over areas at field edges (for a 
history of its introduction and spread in North America, see Townsend 1997). 

Some beekeepers also resist controlling purple loosestrife with its abundant flowers in August, and want to retain 
June-flowering black locust (Robinia pseudoacacia), a tree native in Pennsylvania and farther south. In the case of black 
locust, habitat loss is due partly because the tree lacks flammability, and can change the fire regime in fire-adapted forest 
types such as those dominated by pitch pine (Pinus rigida; Dibble and Rees 2005). The consequence for wild bees is 
forest conversion from fire-adapted woodland vegetation that supports diverse herbs and shrubs on which they forage, 
to a shady mesic stand with little understory vegetation suitable as bee forage. Examples of pitch pine forest can be 
found in sandy outwash plains in all four states, less so in VT where the type is rare (Siccama 1971). 



Bumble bees  page 32

Bumble bees queen overwinter 2-3cm down, large hold heat emerge in early spring forage 
for pollen(early flowers are important) and nest in old rodent nest or tufts of grass. On wax 
pots she lays some eggs, 4-5 weeks later larvae develop into adults

Long tongue species...Penstemon, bee balm, long corolla species

Short tongue species...Helianthus and Echinacea; some are nectar robbers

Buzz pollination


