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A Citizen’s Guide to Creating Pollinator Habitat in Connecticut

Dr. Kimberly Stoner, The Connecticut Agricultural Experiment Station

Introduction

Pollination — the transfer of pollen from a male anther to a female stigma — is basic to the sexual
reproduction of flowering plants. Some plants, particularly grasses, are pollinated by wind, and
some by water, but the vast majority of plant species — the most recent estimate is 87% - are pol-
linated by some kind of animal (1).

Although many different animals carry out pollination, including birds, bats, beetles, butterflies,
moths, flies, wasps and many other insect groups, this guide will primarily focus on creating hab-
itat for bees, including wild bee species as well as the domesticated honey bee, with additional
notes on other pollinators such as butterflies.

Creating Pollinator Habitat

The first questions to ask are: Why do you want to create pollinator habitat? What are your goals
for your pollinator habitat? Because different groups of people are likely to have different goals,
this guide will be divided up into the following sections:

1. If you are a beekeeper, your primary reason for creating pollinator habitat might be to
support the health and productivity of your honey bees. You may want to minimize the
need to supply supplemental feed, either pollen and pollen substitutes or sugar, and you
may also want to produce a harvest of honey for yourself or your business. In addition,
you may want to diversify the sources of pollen for your honey bee colonies to improve
their health.

2. If you are a farmer or orchardist, your primary reason for creating pollinator habitat
might be to support pollinators of a particular crop, or of a range of crops. You may want
to support generalist social bees, like honey bees, bumble bees and some sweat bees, that
are active through a long season, and you may also want to support a diversity of solitary
bees that are active on your crops of interest during the time they bloom, particularly if
you have an orchard with spring-blooming fruit trees.
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3. If you are a manager of a large land area, for example along roadsides or utility rights-of-
way, or in a conservation area managed by a land trust, your primary reason to create pol-
linator habitat might be to use the land you manage in a way that benefits the broader
ecosystem and creates a corridor for pollinators to move and thrive. You may also need
to meet mandates from state or federal governments for planting native plants or creating
pollinator habitat.

4. If you are a gardener, your primary reason to create pollinator habitat might be to observe
pollinators up close, to make a statement with your own property about supporting polli-
nators, or any of the other reasons above - to support honey bee health, to get pollination
in your own garden, or to create habitat that benefits the larger ecosystem.

For any piece of land, there are usually multiple goals, and it is important to identify these as
well. You might want to create a permanent pollinator habitat that will minimize maintenance
costs and labor. You might want to get a yield of flowers or fruit from your pollinator habitat.
You might need to build soil organic matter, or control erosion, or buffer a waterway, or control
invasive plant species. If you are managing land along a roadside or right-of-way, there are a
whole series of goals required for public safety. In your home garden, you might also want your
pollinator habitat to look good!

The next question is: What do you have now on your site? It is generally easier to protect the
pollinator habitat you already have than to establish new habitat. Also, in improving existing
habitat or adding new plantings, you will want to supplement what you already have by filling
gaps — adding flowering plants when there isn’t enough bloom or adding nesting habitat you
don’t already have.

What does pollinator habitat look like? Bees use a wide range of flowering plants including
shrubs and trees as well as flowering perennials. Some bee-friendly shrubs and trees may have
inconspicuous flowers, like those of maples (Acer spp.) or inkberry (llex glabra), both of which
provide important nectar and pollen resources, and even provide honey flows for honey bees in
some regions of the US. Some places to look for bee habitat are in forests (particularly for bees
active early, when trees are flowering, and before they leaf out), forest understory gaps and edg-
es, hedgerows, windbreaks, edges of ponds, ditches, fields, and roads and along streams. Fallow
fields and flowering cover crops, such as alfalfa, canola, clovers, and vetch can provide tempo-
rary bee pastures.

Natural habitats also provide nesting areas for bees. Most bumble bee nests are in holes in the
ground made by other animals or in thick clumps of grass. Most other bees are also ground nest-
ing, making their own tunnels in soil that is bare or partially covered by patchy vegetation. Other
nesting habitats for bees are rotting wood with holes and hollow stems.

Once you know what pollinator habitats you already have, it is important to protect them from
damaging disturbance and pesticides, particularly insecticides. Bees and other pollinating insects
are highly susceptible to insecticides. Although there are some differences among insecticides in
toxicity to bees or other insect groups, in general it is best to avoid applying insecticides to any
flowering plants when they are in bloom and being visited by pollinators. Additional precautions
for insecticides that are systemic — those that can travel through the plant and potentially contam-
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inate nectar and pollen — are also important, but more complex. The fact sheets linked below
(2,3) discuss ways to protect pollinators from pesticides.

For anyone planting in Connecticut, it is important to avoid cultivating or spreading invasive and
potentially invasive plants. Invasive plants are non-native plant species that are disruptive in
ways that cause environmental or economic harm, or harm to human health. Invasive plants
crowd out native plants, and change native ecosystems, often causing harm to other species in
addition to the plants that have been crowded out (4). Linked below is the official list of inva-
sive and potentially invasive plants for Connecticut with photos, identification information, and
fact sheets about control (4). For many of these plant species, it is illegal to import, move, sell,
buy, transplant, cultivate, or distribute the plants by state law (4).

Once you know and protect the pollinator habitats you have, then you can find places to improve
on existing habitat or add new habitat for pollinators. For this, | have written separate guides for
beekeepers, farmers, managers of large land areas, and gardeners. Please find the appropriate
section for you.

References:

1. Ollerton, J., R. Winfree, S. Tarrant. 2011. How many flowering plants are pollinated by ani-
mals? Oikos 120: 321-326.

2. Stoner, K. A. 2015. Protecting Bees from Pesticides.
http://www.ct.gov/caes/lib/caes/documents/publications/fact sheets/entomology/protecting p
ollinators from pesticides pdfr.pdf

3. Cowles, R. S. 2015. Use of Neonicotinoids in the Home Landscape.
http://www.ct.gov/caes/lib/caes/documents/publications/fact sheets/valley laboratory/use of
neonicotinoids in the home landscape cowles march 2015.pdf

4. Connecticut Invasive Plant Working Group. 2014. Invasive Plant List.
http://cipwqg.uconn.edu/invasive plant_list/
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Figure 1. Bumble bee on Helenium
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Pollinator Habitat for Beekeepers

Although honey bees and other pollinators use many of the same flowers, honey bees also have
different habitat requirements from wild bees and other pollinators. Because honey bees are
managed by beekeepers, they can be moved to apiary sites that fit their needs, or else the bee-
keeper can improve habitat for them in an existing location. Obviously, honey bees kept in hives
do not have a requirement for natural nesting sites. The Beekeeper’s Handbook (1) gives criteria
for choosing a good apiary site, including dependable nectar and pollen sources within a 2 mile
radius (honey bees travel farther than many native bees), a continuing source of water, vehicle
access for moving equipment, and good relationships with neighbors to prevent vandalism or
theft and to avoid issues with stinging (1).

Additional recommendations for locating hives for bee health, to avoid problems with neighbors,
and to facilitate inspection of the colonies by the State Apiary Inspector are on the website of the
Connecticut Agricultural Experiment Station (2). Owners of honey bee hives are required by
state law to register the location of all hives with the State Entomologist by Oct. 1 of each year.
The form for registration is on the Connecticut Agricultural Experiment Station website (3).

Honey bees benefit from having sources of nectar and pollen during as much of the flight season
as possible, starting with the first warm days above 50¢ F until the last warm days above 50°
F(3). Unlike our native bees, honey bees are able to store large quantities of nectar in the form of
honey and also to store pollen in the form of fermented bee bread in the hive, and are thus able to
survive as a colony through periods of dearth during the season, and to remain active inside the
hive during the winter. Beekeepers have the option of feeding honey bees sugar in various forms
(corn syrup, sugar syrup, dry sugar, fondant) and pollen or a pollen substitute when flowering
resources and stored honey and pollen are not sufficient for their needs (3).

An average honey bee colony consumes between 22 and 57 pounds of pollen per year and about
700 pounds of nectar per year (4). Pollen is the source of protein, minerals, lipids, and vitamins.
Pollen from different plants varies in nutritional value, including in protein content and amino
acid balance (4). Mixing pollen from different plants can help to balance any nutritional defi-
ciencies in any single source of pollen, and bees live longer and have stronger immune functions
when feeding on mixed pollen (4). Nectar is the source of carbohydrates for bees. Most nectars
are in the range of 25% to 50% sugars, and are converted by the bees into honey by adding en-
zymes and drying the nectar so that the moisture is only 17-18% (4). This allows the honey to be
stored for later use, but also means that the bees need access to water to add to the honey before
they can use it (1).

Honey bees need water to dilute their stored honey and to cool the hive when the combination of
warm weather and heat created by the metabolism of the bees raises the temperature inside the
hive above 100- F(1). Beekeepers should either locate their hives near a natural water source,
such as a pond or stream, or else provide a continuing source of clean water through the season,
starting March 15 (2).

Honey bees are not native to North America, and thus they have no preference for native plants
over other plants rich in nectar or pollen. Honey bees also use many invasive plant species, but
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invasive plants should not be planted, and many of them are prohibited from importation, move-
ment, sale, purchase, transplanting, cultivation and distribution under CT state law. The website
of the Connecticut Invasive Plant Working Group gives the current list of invasive plants and
potentially invasive plants (5). The Connecticut Invasive Plant Working Group also has lists of
recommended alternative plants native to Connecticut, many of which are excellent sources of
nectar and pollen (6,7).

Some plants have nectar or pollen toxic to honey bees. The Beekeeper’s Handbook lists 42
plants toxic to honey bees, including some popular plants such as mountain laurel, and some
common weedy plants such as tansy ragwort and black nightshade (1).

There are many lists of plants that are good sources of nectar and pollen for honey bees, mostly
based on the observations of beekeepers and bee scientists. | have taken two lists of recommend-
ed plants from the book Garden Plants for Honey Bees (8), removed the plants that are consid-
ered invasive in Connecticut, and pasted the lists below (Table 1). Another list focusing specifi-
cally on common plants good for honey bees is in the Beekeeper’s Handbook (1). Many other
lists of plants rich in nectar and pollen, good for a wider diversity of pollinators, are generally
good for honey bees, too (9, 10).

While honey bees do not care whether the plants providing them nectar and pollen are native,
native plants have benefits for native pollinators and wildlife, help to restore our native ecosys-
tems, and, if planted in the right place and cared for at the time of establishment, will be more
sustainable over the long term than exotic plants. Thus, I have indicated which plants are native
to Connecticut in the tables below, based on the reference book Flora Novae Angliae (11). There
are also numerous lists of pollinator-friendly plants for the Northeast, which are regionally na-
tive, if not necessarily native to Connecticut (12, 13).

References:

1. Sammataro, D. and A. Avitabile. 2011. Beekeeper’s Handbook, 4™ edition. Cornell Uni-
versity Press, Ithaca, NY.

2. Connecticut Agricultural Experiment Station. 2014. Hive location, ownership, and man-
agement of bee colonies in Connecticut.
http://www.ct.gov/caes/lib/caes/documents/bee/hive location_ownership_and_managem
ent_of bee colonies in_connecticut.pdf

3. Connecticut Agricultural Experiment Station. 2001. Honey bee registration.
http://www.ct.gov/caes/lib/caes/documents/bee/honeybeereg.pdf

4. Huang, Z. 2012. Honey bee nutrition. http://articles.extension.org/pages/28844/honey-
bee-nutrition

5. Connecticut Invasive Plant Working Group. 2014. Invasive Plant List.
http://cipwg.uconn.edu/invasive_plant_list/

6. Connecticut Invasive Plant Working Group. 2016. CIPWG native alternative perennial
plants list. http://cipwg.uconn.edu/invasive _plant_list/
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content/uploads/sites/244/2013/12/CTNativeTree List.pdf

Lindtner, P. 2014. Garden Plants for Honey Bees. Wicwas Press, Kalamazoo, M.

Natural Resources Conservation Service. 2009. Some Pollinator Plants for Connecticut.

http://cag.uconn.edu/ces/nativeplants/pollinators 4 1535294473.pdf

10.

11.

12.

13.

Neal, C. 2016. Pollinator plants for northern New England gardens.
https://extension.unh.edu/resources/files/Resource005973 Rep8387.pdf
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versity Press.

Natural Resources Conservation Service, Plant Materials Program. Pollinator-Friendly
Plants for the Northeast United States.
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Figure 2. Honey bees on raspberry flowers
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Table 1.

Plants for honey bee pasture from ""Garden Plants for Honey Bees'" by Peter Lindtner
(2014, Wicwas Press).
Month of bloom from records in southeast Pennsylvania.
CT invasive plants removed from original lists.

For a ¥4 acre garden:

Month of Native number
bloom Genus species Common name to CT? | planttype |suggested

February | Corylus americana Hazelnut Y shrub 1
February | Galanthus nivalis Snowdrop N bulb 100
February | Eranthis hyemalis Winter Aconite N bulb 100
March Salix discolor Pussy willow Y shrub 1
March Crocus Crocus N bulb 100
April Chaenomeles japonica Japanese Quince N shrub 1
April Cotoneaster horizontalis Cotoneaster N shrub 2
April Enkianthus perulatus Enkianthus N shrub 1
May Hydrangea quercifolia Oak-leaved Hydrangea N shrub 1
May Rosa nevada Nevada Rose N shrub

June llex verticillata Winterberry Y shrub

June Leonurus cardiaca Motherwort N perennial 6
June Alcea rosea Hollyhock N biennial 9
July llex glabra Inkberry Y shrub 2
July Oxydendrum arboreum Sourwood N shrub 1
July Clethra alnifolia Clethra Y shrub 1
August Vitex agnus castus | Chaste tree N shrub 1
August Abelia floribunda Mexican Abelia N shrub 1
September | Hydrangea paniculata Hydrangea Pigi N shrub 1
September | Heptacodium miconioides Seven-Sun-Flower N shrub 1
September | Sedum ‘Autumn Joy’ | Stonecrop N perennial 3
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October Lespedeza thunbergii Lespedeza N shrub 2
October Symphyotrichum | novae-angliae | New England Aster Y perennial 2
October Crocus speciosus Crocus N bulb 100
N evergreen
November | Osmanthus fragrans Fragrant Osmanthus tree 1
November | Chrysanthemum | rubellum Chrysanthemum N perennial 3
For a %2 acre garden (with more room for trees):
Month of Native number
bloom Genus species Common name to CT? | plant type |suggested
February | Acer saccharinum Silver Maple Y tree 1
March Acer rubrum Red Maple Y tree 1
April Alnus incana Speckled Alder Y tree 1
April Prunus ‘Okame’ Ornamental cherry N tree 1
May Malus floribunda Crabapple N tree 1
May Ilex opaca American holly v male tree 1
May Crataegus phaenopyrum | Washington hawthorn N tree 1
June Tilia cordata Little-leaf Linden N tree 1
July Veronica spicata Speedwell N perennial 6
July Evodia daniellii Bee-Bee Tree N tree 1
July Koelreuteria paniculata Golden Rain Tree N tree 1
August Helianthus annuus Sunflower N annual 24
August Perovskia abrotanoides Russian Sage N perennial 6
August Symphoricarpos | albus Snowberry Y shrub 2
Golden Honey Plant, N
August Verbesina alternifolia Wingstem perennial 6
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August Aralia elata Variegata | Japanese Angelica N tree 1
August Caryopteris X Clandonensis Bluebeard N shrub 2
August Rhus copallinum Shining sumac Y shrub 1
August Sophora japonica Japanese pagoda tree N tree 1
September | Maackia amurensis Maackia N tree 1
October Eleagnus pungens Thorny Eleagnus N tree 1
October Helianthus maximilliani Maximillian Sunflower N perennial 2
October Salvia guarantica Sage N perennial 12
October Solidago rugosa goldenrod Y perennial 12

Ty

Figure . cea interplanted with squash to benefit oIIinr and other eficial
insects. Massaro Farm, Woodbridge
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Pollinator Habitat for Farmers and Orchardists

Most fruit and nut crops, and many fruit-bearing vegetable crops (such as peppers, tomatoes, cu-
cumbers, melons, squash, and pumpkins) benefit from the activity of pollinators, either by pro-
ducing a greater yield or a higher quality fruit (1). Depending on the size of the field or orchard
and the surrounding pollinator habitat, native bees may be able to provide most or all of the pol-
lination needed, with honey bees available to add to the local pollinators. Often the crop pollina-
tion rate is higher with a greater diversity of pollinators (1, 2).

The Xerces Society has forms for assessing pollinator habitat for farms and agricultural lands
(3). The basic approach is to look at the dominant vegetation within %2 mile of the site; the per-
centage of flower-rich habitat on site, including flowering shrubs and trees as well as wildflow-
ers, and break them down into those blooming in spring, summer, and fall; identify possible bee
nesting habitat; and then evaluate management practices (such as insecticide use, presence of
buffer strips to protect pollinators from pesticides, and haying, mowing or burning practices).

One factor that determines the abundance and diversity of wild bees in an orchard is the distance
from natural areas, mostly forests and forest edge habitats (3, 4). Wild bees pollinating apples
feed on pollen from other spring-blooming trees, such as willow, sugar maple, and red maple (2).
Bees can also find nesting habitats — patches of bare ground, tunnels in the ground from rodents
and other animals, insect tunnels in wood, and hollow stems — in forests, forest edges, and in
other natural areas such as old fields, meadows, and the edges of streams (3,4).

How much pollinator habitat is needed to improve pollination, crop yield, pay back the costs of
establishment and increase profit? That depends on many factors, but a rough estimate of the
amount of natural area (not supplemented specifically to support pollinators) in the surrounding
landscape to provide pollination service to a crop is about 25%, while plantings specifically de-
signed as pollinator resources can benefit a crop in the range of 2-8% of crop area (5).

Another important factor is pesticide use. There are inherent conflicts in using pesticides, partic-
ularly insecticides, for managing crop pests but also encouraging honey bees and other pollina-
tors to carry out crop pollination. Many farmers and orchardists in Connecticut already practice
integrated pest management, and protecting pollinators should be part of the overall integrated
pest management plan for the farm. This can take the form of using alternatives to pesticides for
pest management; choosing pesticides that are less toxic to bees; changing the timing, formula-
tion, or method of application to reduce bee exposure; and creating barriers to prevent drift of
pesticides into bee habitat (6).

Although fruit growers avoid using insecticides during crop bloom and while honey bee hives
are present, they do use fungicides during that period, and orchards using more insecticides and
fungicides during the year have lower numbers and diversity of bees in the following year, alt-
hough this effect is less in areas with nearby natural habitat (7). For fruit growers, there is an ex-
cellent guide to the bees pollinating Northeastern apple orchards that includes ratings of pesticide
toxicity to bees (8).
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What are the important crop pollinators on farms? Spring-blooming fruit crops, such as apple or
blueberry, draw on a broad diversity of bee species. For example, a recent study of bees pollinat-
ing apple orchards in New York State identified 55 bee species in 11 different functional groups,
classified by size, sociality (social, solitary, parasitic on other bees, or communal), and nesting
habitat (ground, cavity, wood or stem), and determined that better pollination and fruit quality
was associated with the presence of more functional groups of bees (2).

While the bees visiting spring-blooming orchards include many solitary bee species active only
for a few weeks in the spring, the bees visiting summer-blooming vegetable crops like watermel-
on, cucumber, tomato, and pepper are mostly social bees with colonies active over a long season
(9). Here in Connecticut, vegetable farms are highly diversified, and many have sources of pol-
len and nectar for bees over the season (10, 11). The alternative flowering herbaceous plants we
found on vegetable farms, including herbs, ornamental and cut flower plants, cover crops and
legumes, and wildflowers and weeds, are rated according to the rate of bee visitation, the pre-
dominant bee species seen, and the length of bloom in “Planting Flowers for Bees in Connecti-
cut”(20).

Flowering plants can have benefits in pest control as well as in pollinator abundance because
many predators and parasites of insect pests need nectar or pollen resources at some stage in their
life cycles. In Michigan, for example, a series of studies of wildflower plots adjacent to blueber-
ry fields have shown that these plants supported beneficial natural enemies of insect pests as well
as pollinators of blueberries, and increased yield and profit for the farmers (12, 13,14).

Choosing the right plants to add requires good information about the entire system. While add-
ing plant diversity can benefit pollinators and natural enemies of pests, and when well-integrated
into the farm can provide other benefits such as nitrogen fixation, erosion management, and im-
provements in soil health (15), added plants can also become weeds and compete with the crop
plants and can provide alternate hosts to pest and pathogens of the crop plants, too (16).

A summary of guidelines from many sources for pollinator resource plantings for farmland
(adapted from 5):

1. Plan for at least 3 plant species to be simultaneously in bloom at any point in the season,
with the bloom of the mix extending across the flight period of the main bees pollinating
the crop.

2. Choose flowers with a variety of flower structures to benefit many different functional
groups of pollinators (bees and other pollinators of different sizes and with different be-
havior patterns and mouthparts).

3. Use native plants and local genotypes wherever this is practical, although non-native
plants may also benefit generalist bees and their seeds may be less expensive.

4. Do not use plants that are weeds in the target crop or invasive or potentially invasive
plants (The list of invasive and potentially invasive plants for Connecticut is online at
reference 17.)

5. Analyze the site characteristics and the level of maintenance that will be practical and
cost-effective, and use only plants that are suited to the site and that will establish suc-
cessfully under the level of care available.
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6. Select a mixture of plants to meet long-term goals, although replanting may be necessary
after a period of several years for herbaceous plant species that are not strongly competi-
tive.

7. Limit plants blooming simultaneously with the crop, preferring plants blooming before
and after, to limit competition for pollinators.

8. Native shrubs and trees can provide a high density of floral resources to pollinators on a
small land base, and can provide flowers earlier in the spring than many herbaceous per-
ennials, but will also take longer to mature. They are also longer-lived than herbaceous
perennials when well-adapted to the site, so may continue to provide resources for many
years.

There are many excellent publications for farmers on creating pollinator habitat and integrating it
into farm operations. Several are listed as Additional Resources below.
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Pollinator Habitat for Managers of Large Land Areas
Including roadsides, rights-of-way, restoration of disturbed sites and conservation areas

Roadside and utility rights-of-way have the potential to be excellent habitats for pollinators and
also for many other wildlife species that need early successional habitat (open land with grasses
and herbaceous plants rather than trees and shrubs [1, 2, 3]). Rights-of-way have both negative
and positive effects on pollinators and other wildlife (1). Depending on the specific biology of
the species involved, they can have negative effects from habitat fragmentation, pollution, and
spread of invasive species or habitat generalists into new areas, but they also have the potential
to provide a huge resource of stable, early successional habitat to bees, butterflies, moths, flies,
and other wildlife (1,2). The area under powerlines covers between 5 and 8 million acres in the
continental US (2), and national roadway rights-of-way cover nearly 10 million acres (1). In
one study in Maryland, a powerline right-of-way, managed every 4-5 years with selective basal
herbicide spraying of tall-growing trees, removal of all trees and topping of all shrubs greater
than 3 m, had dense growth of shrubs favorable to pollinators, and had higher species richness of
bees and more rare species than nearby annually mowed fields (2). Another study of a powerline
corridor running from central Connecticut north to southern New Hampshire found significantly
greater plant diversity in the right-of-way than in adjacent woodland areas, including host plants
for many specialist bees and rare moths and butterflies (4).

In managing land on a large scale, a systematic, comprehensive approach is needed, and a level
of expertise in ecological restoration and the specific constraints and opportunities of a particular
use and site that are beyond the scope of this guide. There are detailed manuals specific to road-
sides (5-8), utility rights-of-way (9, 10), and conservation areas (11, 12).

While pollinator habitats on farms often have goals of increasing and stabilizing pollination of
specific crops, the goals for increasing or improving pollinator habitat on other lands can be
broader. Crop pollinators are a limited subset of wild pollinators (13). Pollinator plantings that
are not directly tied to agricultural goals have the opportunity support a broader range of pollina-
tors and other native wildlife, and to make connections with the surrounding native ecosystem.
These goals are best accomplished by encouraging the growth of native plants, either through
management practices or by deliberate planting of seeds or other plant materials. Well-planned
native plantings can also serve other goals of land management by creating locally- adapted
functional plant communities for the long term that will reduce maintenance after establishment
(11). Native species are generally in ecological balance with their associates and competitors,
and have pest, predators, and diseases that limit their abundance, unlike many non-natives, which
can dominate habitats and eliminate native plants and animals from the area.

What is a native plant? A useful definition, adopted by the Federal Native Plant Conservation
Committee is: “a plant species that occurs naturally in a particular region, state, ecosystem, and
habitat without direct or indirect human actions” (14). Note that “native” refers to an area of in-
terest. Many plants recommended in lists of pollinator plants or in pollinator seed mixes are na-
tive to the US, but not necessarily to Connecticut. A recognized source for determining if a plant
species is native to Connecticut and to other New England states is the book, Flora Novae Angli-
ae (15), with additional information, including county-level maps, available from the website Go
Botany (18). Metzler & Barrett (16) classified the different plant communities and the plants
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species belonging to each for Connecticut, describing the extent of each vegetation type and gen-
eral location, along with specific examples.

Before altering the environment to improve pollinator habitat, it is best to start with an inventory
of existing conditions, including native plant communities, nesting habitats for pollinators, and
site conditions. The Xerces Society has created a pollinator habitat assessment tool for natural
areas and rangelands (17) and guides for site analysis are also included in manuals for roadsides
(5,6, 7).

Where native plant communities are already present, it is both more economical and more eco-
logically sound to manage them by removing any undesirable plants and, in heavily mowed are-
as, reducing mowing, rather than planting new plant communities. Undesirable plants (invasive
plants or strongly competitive non-native plants) can be removed using spot treatment with herb-
icides, flame guns for spot weeding, or physical removal, followed by replanting with native
species (5,7). Delaying mowing until late fall allows native warm season grasses and late bloom-
ing wildflowers to mature and disperse seed (5).

When bringing in seed mixes, plugs, or other plant material, it is very important not to plant any
plant species that are native but of conservation concern (endangered, threatened or species of
special concern) in Connecticut. There are several reasons for not planting these rare plants: 1.
By bringing in seed from other states where the plant may be common, or from commercial
sources, the genetics of a small, locally-adapted population may be swamped, 2. Planting rare
plants in new sites may create confusion about which populations are naturally occurring and
which are the result of intervention. 3. If the rare plant is legally protected, the new site will
come under legal restrictions as well (7). The list of endangered, threatened and species of spe-
cial concern for Connecticut is here (19).

A very good practice for identifying plants for new or improved pollinator habitats is to find ref-
erence sites nearby - undisturbed areas with native plants and pollinator activity and with similar
sun exposure, soil type, water, and slope to the target site to be improved (5, 7). This will show
you what native plants grow well together under similar circumstances and can act as a model for
the new site.

Many native trees and shrubs are important resources for pollinators, particularly in spring when
few wildflowers are in bloom. Lists of trees and shrubs native to Connecticut and which have the
potential to perform well in landscapes are here (20, 21). Managing trees and shrubs along road-
sides and utility rights-of-way both as valuable resources (for shade, water and soil health, and
clean air, as well as for their benefits for pollinators and other wildlife) and for safety requires
knowledge and planning in order to create a mix of canopy trees, understory trees, and shrubs
that is healthy, stable, and attractive. The State Vegetation Task Force report (10) provided
guidance on planning and maintaining the roadside forest for these goals.

Meadows with a mix of native grasses and native herbaceous plants can be excellent habitats for
pollinators because of they are sunny, open environments favored by many bees (and butterflies),
and provide diverse sources of nectar and pollen. Establishing new meadows of native plants re-
quires specific knowledge about plant choices, extensive site preparation, appropriate equipment
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for seeding, and follow-up to remove weeds in order to have good establishment, and also re-
quires periodic mowing at intervals of 1-3 years in order to prevent woody plants from coming in

(7).
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Figue 4. Swallowtail butterfly on New York ironweed

Pollinator Habitat for Gardeners

Gardens are an important resource for many pollinators. Goulson et al. (1) found that gardens are
key resources for the survival of bumble bee nests from one year to the next, and that the positive
effect of gardens on bumble bee populations spilled out over more than %2 mile of surrounding
farmland. Even suburban yards dominated by lawns, but not treated with any pesticides, support-
ed a diversity of 111 species of bees, collected over 2 year in 17 yards (2). Because pollinators
are able to take advantage of flowering and nesting spaces on a small scale, even dense urban
environments can support diverse pollinators as long as pesticide use is minimal (3).

Research by Dr. Douglas Tallamy has shown that gardens have even more value for pollinators
and other wildlife when diverse native plants are deliberately chosen to fit into the local ecosys-
tem (4). Central to this argument is the value of native plants to feeding native caterpillars of
moths and butterflies, which evolved along with our native plant species, and which then are
food sources for other wildlife, such as birds (4). Native flowering plants also evolved together
with native bee species. Many bee species are generalists, and will use a wide variety of flowers,
including exotic as well as native species. However, there are also 61 species of native bees in
the Northeast that will feed their larvae only pollen of one or a few genera of native plants (5). |
have summarized the information from a publication on specialist bees (5) and a guide to bumble
bees (6) to make a list of native plant genera of value to these pollinator groups (table 2 below).

For those specifically interested in habitat for butterflies, the Connecticut Butterfly Association
has publications online with life histories of each butterfly species, including host plants for the
larvae (caterpillars) and a list of nectar sources for adult butterflies (7). The Connecticut office of
the Natural Resources Conservation Service also has several publications on caterpillar host
plants for showy butterfly species (8), nectar-rich flowers for butterflies - many of which attract a
diversity of other pollinators — native to Connecticut (9), and site requirements for growing but-
terfly nectar plants native to Connecticut (10). Those specifically concerned about the monarch

A Citizen’s Guide to Creating Pollinator Habitat in Connecticut 19



butterfly will want to include milkweeds (Asclepias sp.) as host plants for the monarch caterpil-
lars as well as nectar plants for the butterfly adults (11).

Fortunately, due to the great interest among gardeners in using native plants, there are many in-
formation resources available on native plants for gardens and landscapes, including some that
are specifically about plants native to Connecticut. The website of the Connecticut Invasive Plant
Working Group includes a number of publications on native plants for use in the landscape (12-
14), the Connecticut Department of Energy and Environmental Protection has a Connecticut
Tree and Shrub Availability List (15), the University of Connecticut has a website for New Eng-
land Native Plants Initiatives (16), and Audubon Connecticut has a database searchable for na-
tive plants by state with information on birds that benefit from each native plant species (17).
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Table 2. New England Native Plants for New England Specialist Bees and Bumble Bees

Data for New England Specialist bee species drawn from: Fowler, J. 2016. Specialist Bees of the
Northeast: Host Plants and Habitat Conservation. Northeastern Naturalist 23(2): 305-320. For
additional information about native New England plants used by native New England specialist
bees, contact Jarrod Fowler at j@jarrodfowler.com. “Bumble Bee Forage Guide” from Bumble
Bees of North America by Willams, P., R. Thorp, L. Richardson & S. Colla. 2014. Princeton

University Press

All plant genera listed here include native species, but in some cases also include non-native spe-
cies, and even invasive species, which are prohibited for planting in Connecticut.

# New Listed in
England Bumble
Specialist | Bee For-
Family Genus Common names bee spe- | age Guide
Apiaceae Zizia golden Alexanders 1
Apocynaceae | Asclepias milkweed y
Asteraceae Cirsium thistle (choose natives) 1 y
Eupatorium Joe-pye weed y
Euthamia grass-leaved goldenrod 3
Helianthus sunflower 3 y
Krigia dwarf-dandelion 1
Liatris blazing star y
Solidago goldenrod 11 y
Symphy- American-aster y
Vernonia New York ironweed
Balsaminaceae | Impatiens jewelweed, touch-me-not y
Boraginaceae | Hydrophyllum | waterleaf
Brassicaceae Arabis rockcress
Cardamine bitter-cress, toothwort
Campanu- Campanula harebell y
Caprifoliaceae Lonicera honeysuckle (choose natives) y
Cornaceae Swida dogwood
Ericaceae Gaylussacia huckleberry
Kalmia laurel y
Lyonia maleberry, staggerbush 2
Rhododendron | rosebay, azalea, Labrador-tea 1
Vaccinium blueberry, deerberry, lingonberry 5 y
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# New Listed in
England Bumble
Specialist | Bee For-
Family Genus Common names bee spe- | age Guide
Fabaceae Baptisia wild indigo y
Fabaceae Dalea prairie clover y
Fumariaceae Dicentra Dutchman’s breeches, squirrel y
Geraniaceae Geranium crane’s bill 1
Lamiaceae Agastache giant hyssop y
Lamiaceae Monarda bee-balm 1 y
Physostegia obedient plant y
Salvia sage y
Liliacaeae Erythronium trout-lily 1
Malvaceae Hibiscus rose-mallow 1
Myrsinaceae Lysimachia yellow-loosestrife (choose natives) 3
Onagraceae Oenothera evening-primrose 1
Plantaginaceae | Chelone turtlehead y
Penstemon beardtongue 1
Pontederiaceae | Pontederia pickerelweed 2
Portulacaeae Claytonia spring-beauty
Rosaceae Amelanchier serviceberry y
Fragaria strawberry
Potentilla cinquefoil
Prunus chokecherry y
Salicaceae Salix willow 8 y
Saxifragiaceae | Heuchera alum-root 1
Solanaceae Physalis ground-cherry
Solanum nightshade, horsenettle y
Verbenaceae Verbena vervain y
Violaceae Viola violet
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Summary Resource List
Connecticut-Specific Resources

Connecticut Species of Special Concern:

http://www.ct.gov/deep/lib/deep/wildlife/pdf files/nongame/ets15.pdf

This list includes pollinator species classified as endangered, threatened or of special concern,
including 5 bee species, as well as moths, skippers, and butterflies to provide habitat and host
plants for, where practical.

This list also includes plants of special concern. Do not seed or transplant plants on this list, due
to concerns about swamping genetics of small populations, confusion about natural populations,
and creating new regulated populations of plants of concern.

Connecticut Invasive Plant List: http://cipwg.uconn.edu/invasive_plant_list/

This list includes Invasive and Potentially Invasive Plants as determined by the Connecticut In-
vasive Plants Council in accordance with Connecticut Statutes. Many of these plants are prohib-
ited from importation, movement, sale, purchase, transplanting, cultivation and distribution un-
der Connecticut state law. None of these plants should be planted, and wherever practical, they
should be removed and their populations controlled. The list includes links to photos, distribu-
tion maps, identification materials, and factsheets about management.

Connecticut Invasive Plant Working Group. 2016. CIPWG Native Alternative Perennial Plants
List. http://cipwqg.uconn.edu/wp-content/uploads/sites/244/2013/10/PDE-CIPWG-Native-
Alternative-Perennials-List-9-21-2016.pdf

This list of herbaceous perennial plants meet the following criteria: native to Connecticut accord-
ing to Haines 2011; not of conservation concern in New England; straight species, not cultivars;
and suited to nursery propagation.

Natural Resources Conservation Service, Connecticut. Undated. Butterfly Nectar Sources: Nec-
tar-Rich Connecticut Native Plants.
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/ct/technical/ecoscience/invasive/?cid=nrcs142p
2 011119

Short list of trees, shrubs, and perennials native to Connecticut attractive to butterflies. Many of
these are attractive to other pollinators, too.

Picone, P.M. 2005. Connecticut Native Tree and Shrub Availability List.
http://www.ct.gov/deep/lib/deep/wildlife/pdf files/habitat/ntvtree.pdf

Lists trees and shrubs native to Connecticut with additional information about wildlife value.
Lists Connecticut growers of native trees and shrubs, and indicates availability from those grow-
ers, although this information may be outdated.

Lubell, J. and B. Connolly. 2013. Connecticut Native Trees for Beautiful Landscapes.
http://cipwqg.uconn.edu/wp-content/uploads/sites/244/2013/12/CTNativeTree List.pdf
Connecticut native trees selected for landscape performance or potential, with notes about avail-
ability.
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Lubell, J. 2013. Connecticut Native Shrubs for Beautiful Landscapes.
http://cipwg.uconn.edu/wp-content/uploads/sites/244/2013/12/CTNativeShrubList_Lubell.pdf
Connecticut native shrubs selected for landscape performance or potential, with notes about
availability.

Lubell, J. undated. Native Shrubs: Guide to Landscape Uses. http://cipwg.uconn.edu/wp-
content/uploads/sites/244/2013/12/CTNativeShrubList_Lubell.pdf
Native shrubs categorized by landscape use with photos.

Connecticut Butterfly Association. 2007. The Life Histories of Connecticut Butterflies.
http://www.ctbutterfly.org/pdfdocs/lifehistories.pdf

Profiles of Connecticut butterflies, including preferred adult food (nectar) sources, habitat, larval
(caterpillar) host plants, and life cycle.

Specific Habitats, Ecoregions and Plant Communities Within Connecticut

Barrett, J. 2011. Connecticut Coastal Planting Guide
http://cipwg.uconn.edu/wp-content/uploads/sites/244/2013/12/CTCoastal_planting.pdf

Lists of native trees, shrubs, sedges, grasses, rushes, herbaceous perennials, and vines for the
coastal ecoregion of Connecticut, including information on characteristics, salinity tolerance, and
growth conditions.

Metzler, K.J. and J.P. Barrett. 2006. The Vegetation of Connecticut: A Preliminary Classifica-
tion. State Geological and Natural History Survey of Connecticut. Describes Connecticut’s
ecoregions and classifies vegetation types within the categories of forests, woodlands, shrub-
lands, dwarf-shrublands, herbaceous vegetation, and sparse vegetation; with lists of plant spe-
cies, extent in the state, and example locations of each type. This publication could be useful for
understanding plants that naturally occur together in particular habitats in the state.

Searchable Databases

New England Wildflower Society. Go Botany database.

https://gobotany.newenglandwild.org/

Reliable source for New England distribution of plant species, whether native or exotic, habitat,
characteristics, wetland status, conservation status in New England states, and information on
identification.

Xerces Society for Invertebrate Conservation. Pollinator Conservation Resources — Northeast
Region. http://www.xerces.org/pollinators-northeast-region/

Recommended pollinator plants, conservation guides, native pollinator plant nurseries and seed
companies, bee identification and monitoring resources, and policy.

Audubon CT. Native Plants Database. http://www.audubon.org/native-plants
Focus on best native plants for birds.
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Lady Bird Johnson Wildflower Center. Native plant database. http://www.wildflower.org/plants/

Pesticide Databases

Natural Resources Conservation Service. 2016 (periodically updated). Windows Pesticide
Screening Tool, WIN-PST. Provides information on many aspects of pesticides, including honey
bee toxicity.
https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/?ss=16&navtype=SubNavigation&cid=stel
prdb1044769&navid=120160370000000&pnavid=120160000000000&position=Not%20Y et%2
ODetermined.HtmI&ttype=detailfull&pname=Windows%20Pesticide%20Screening%20To00l%2
OWIN-PST%
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