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Pollinators: More Than Just Honey Bees!



What pollinating insects do we 
need to protect?

• Honey bees

• A wide diversity of other bees 

• Other pollinators, including flies, moths, wasps, and many more

• Other flower-visiting insects can also be beneficial natural 
enemies of pests, including:

Hover flies
predators on aphids

Tachinid flies
parasites of caterpillars and squash 

bugs

Parasitic wasps
many types 

attacking aphids 
and other pests



Why do we need to protect 
pollinators?
• 87% of all plant species are pollinated by animals 

(mostly bees and flies, but also wasps, beetles, 
moths, ants, other insects, plus bats, birds, etc.)

• Crop pollination is critical to our food supply. Nearly 
all fruits, nuts, and fruiting vegetables (squash, 
cucumbers, tomatoes, eggplant, peppers) require 
or benefit from insect pollinators in order to 
produce a yield

• Insects are an essential source of food for other 
wildlife, such as birds, amphibians, reptiles, and 
small mammals



What do we need to protect 
pollinators from?
• Insecticides – because most pollinators are insects, 

broad spectrum insecticides will kill pollinators directly

• Fungicides – usually are not directly toxic to pollinators, 
but may have sublethal effects

• Parasites and pathogens – Varroa mites are major pests 
of honey bees and transmit viruses to them. Other bee 
species have their own parasites and pathogens.

• Loss of habitat – Pollinators need flowering plants for 
nectar and pollen and they also need nesting habitat. 
Most pollinators rely on a mix of natural areas (forest 
and flower-rich grassland) in order to complete their 
life cycles.



Dealing with Myths and Fears



Most Stings in US are from Yellow Jackets

Eastern Yellow Jacket, Vespula maculifrons

Biology.duke.edu

German Yellow Jacket, Vespula germanica

Wikipedia.org

European Paper Wasp, Polistes dominula

Alvesgaspar, Wikipedia.org

Bald Faced Hornet,

Dolichovespula

maculata

Beatriz Moisset



Bees and Wasps – Which Ones 
Sting?
• Social bees and wasps are more likely to sting, 

because they have a large nest to defend, and a 
large number of workers that can be sacrificed to 
save the colony.

• Solitary bees and wasps generally do not sting 
unless trapped in clothing or directly handled.  
Some solitary bees do not even have venom.

• Some solitary bees and wasps nest in aggregations.  
Each female has her own nest, but many females 
make their nests close together. This does not make 
them more likely to sting.



Recommendations to protect pollinators

• Use Integrated Pest Management (IPM) to limit pesticide 
use to where it is most needed and most effective. Consider 
alternatives to pesticides.

• Read the pesticide label and follow all restrictions.

• Identify honey bee hives in the area and work with 
beekeepers to protect hives.

• Do not apply insecticides highly toxic to bees to plants in 
bloom.

• Remove blooming plants in or near the application area 
before spraying.

• Identify pollinator nesting as well as foraging habitats and 
protect them from pesticides.

• Minimize drift of dusts and powders and drift into water 
sources.

• Choose less toxic pesticides where possible

• Use less hazardous pesticide formulations and length of 
residual toxicity to reduce bee exposure.



Integrated Pest Management  (IPM)

• Strategy to determine if control is needed to manage 
pests – and then:
• When it is needed
• Where it is needed
• What controls are appropriate

• Basics of IPM
• Avoiding pest damage: field sanitation, crop rotation, pest 

and disease resistant crop plants, preserving natural enemies 
of pests

• Monitoring: pest identification, scouting, conditions that may 
affect pest increase (weather, natural enemies)

• Assessing the situation: economic thresholds, forecasting of 
future pest levels, environmental risk of alternatives

• Taking corrective action if needed: choosing methods that will 
be effective against pests and minimize damage to the 
environment



Alternatives to Pesticides
• Changing our definition of “pest” – what is a 

“perfect lawn”? What is a “perfect apple”?

• Biological control – using natural enemies of pests 
(predators, parasites, pathogens)

• Plant resistance – breeding plants to be genetically 
resistant to the pest

• Physical controls – keeping pests out (sanitation, 
fences, row covers) or removing them (trapping, 
hoeing weeds)

• Changing the environment to make it unfavorable –
controlling moisture and temperature in the 
greenhouse, eliminating habitat around fields



Information about IPM for specific 
crops and landscapes
• Integrated Pest Management requires specific 

information about each crop or landscape to be 
managed. For more information, go to these 
websites:

• University of Connecticut IPM Program: 
ipm.uconn.edu
• Includes programs for fruit, greenhouse, nursery, and 

vegetables

• Northeastern IPM Center: 
https://www.northeastipm.org/

https://www.northeastipm.org/


Toxicity X Exposure = Risk
• Toxicity – is the mode of action specific to the pest, 

or does it affect a broad range of organisms that 
are not pests?
• Example: Bacillus thuringiensis (Bt) – specific to 

caterpillars vs. most insecticides, which are broad 
spectrum (toxic to all orders of insects, plus many other 
organisms)

• Exposure –
• How and where is it applied? Directly to the pest or to a 

large area that may have pests present?
• How does is move in the environment? Drifting in the 

air? Leaching into water?
• How much is applied? – concentration and dose?
• How long does it last in the environment?– The longer it 

lasts the more risk of exposure to non-target organisms



Read the Pesticide Label!

• The label is the law. Applying a pesticide in 
violation of the label is illegal.

• Read the Environmental Hazards section of the 
label. This provides information about the toxicity 
of the pesticide to bees (and about other 
environmental hazards)



Examples of Environmental Hazard 
Statements for Pollinating Insects

Toxicity Group Example of statement

Highly Toxic to Bees This product is highly toxic to bees and other 
pollinating insects exposed to direct 
treatment or residues on blooming crops or 
weeds. Do not apply this product or allow it 
to drift to blooming crops or weeds if bees or 
other pollinating insects are visiting the 
treatment area. 

Moderately Toxic to Bees This product is moderately toxic to bees and 
other pollinating insects exposed to direct 
treatment or residues on blooming crops or 
weeds. Do not apply this product if bees or 
other pollinating insects are visiting the 
treatment area

All Others No bee or pollinating insect caution required.



Mow flowers in tick-control area before 
spraying to reduce bee hazard



Honey Bees – are important pollinators of 
crop plants, especially for crops grown on 
large acreages and blooming for a short 
time



From Nancy Adamson, Ph.D. Thesis, 2011, Virginia Tech

A diversity of bees pollinate our crop plants



Bee Diversity in Connecticut

• Bee species recorded in CT – 349 species

• 9 species are exotic, rest are native to US

• 1 species of honey bee (exotic, social)

• 16 species of bumble bees (native, social)

• 10 species of Colletes (cellophane bee, solitary)

• 20 species of Osmia (mason bees, solitary)

• 84 species of Andrena (digger bees, solitary)

• Over 91 species of sweat bees (Halictus, 
Lasioglossum, Agapostemon, etc.) most solitary, but 
some social

• Many other species, mostly solitary



Halictids or Sweat Bees
Small Bees, Can Be Social or Solitary
Land on Skin Seeking Sweat

Halictus ligatus Nest of Halictus ligatus, Belinsky Farm, Oxford



Bumble Bees

Photo by Tracy Zarrillo



Bumble Bee Life Cycle

Mated queens emerge
And look for nest 
Site (Spring)

In the early stages,
the queen takes
care of all nest duties

As the colony grows,
the workers
take over

At the end of 
the colony cycle,
males and queens
are produced



What do bumble bees need?
• Sources of nectar – most critical early in the season 

when queens are establishing nests and incubating 
larvae, and late in season when new queens are bulking 
up for winter hibernation

• Sources of nutritious pollen – important throughout 
the season, in order to raise workers and then males 
and queens. Protein, sterols and other lipids are 
important.

• Nesting habitat – preferred habitat varies by species. 
Mostly underground. Some species nest in forests, 
others in open habitats

• Overwintering habitat for queens – little is known 
about this because overwintering queens have mostly 
been discovered by accident

• Protection from pesticides



Early season plants for queen 
bumble bees
• American pussy willow (Salix discolor)

• Dogwood (Cornus spp.)

• American holly (Ilex opaca)

• Black cherry (Prunus serotina)

• Winterberry (Ilex verticillata)

• Black willow (Salix nigra)

• Beach plum (Prunus maritima)

• Beard tongue (Penstemon spp.)

• Southern arrowwood (Viburnum dentatum)

• Swamp rose (Rosa palustris)

• Lowbush blueberry (Vaccinium angustifolium)

From Couto, A.V. and A.L. Averill, A Review on Bees, Northeast Crops Edition



Halictids or Sweat Bees
Small Bees, Can Be Social or Solitary
Land on Skin Seeking Sweat

Halictus ligatus Nest of Halictus ligatus, Belinsky Farm, Oxford



Mining bees

Honey bees

Sweat bees

Bumble bees

Other Apidae

Cellophane bees

Mason bees

Bees on flowering apple trees –
New York State 

Data from Russo et al. 2015



Andrena carolina on blueberry

– J. Tuell
Andrena on American holly

Andrenid Bees
Ground-Nesting, Solitary, No Venom, 
Many are Plant Specialists, 84 species in CT



Life Cycle of Solitary Bees

www.xerces.org/nativebees



Most bee species nest in the ground
Colletes – Nest in the ground in aggregations

Many other ground-nesting bees are less conspicuous



Squash bee female , Peponapis pruinosa, on male 
pumpkin flower

Jess Gambel - CAES

Some solitary bees are specialists –
feeding their larvae only certain kinds of pollen



What do solitary bees need?
• Pollen – Some species are specialists and collect pollen 

from a only particular genus, or a few genera. Other 
species are generalists and will collect pollen on a wide 
range of plants in bloom during the short time they are 
active. Some are generalists with strong preferences.

• Nectar – Source of energy, but can’t store as honey. 
Less important for these bees than for honey bees

• Nesting sites – mostly ground nesting, need patches of 
undisturbed soil. Others nest in hollow stems, holes in 
wood, gravelly areas

• Short season of activity – 6 to 8 weeks. Spend the rest 
of the year in nest (larval development, pupation, in 
some species adult dormancy)



Pollinator Habitat Too Close to the Crop 
(if you are using pesticides) !

Photo by Ramesh Sagili – from How to Reduce Bee Poisoning from Pesticides



How far some bees travel

Size Example Typical
distance

Maximum 
distance

Small Sweat bee 100 yards 200 – 300 yards

Medium Mason bee 500 yards 900 – 1000 yards
(about ½ mile)

Large Bumble bee 
(forager)

Varies from 300-
600 yards 

Varies from 800 
yards to 1.7 miles

Medium Honey bee Can sustainably 
go 4 miles for a 
good resource if 
necessary

Have been found
to go 7 miles, but 
this is not 
sustainable 



Recommendations to protect pollinators

• Use Integrated Pest Management (IPM) to limit pesticide 
use to where it is most needed and most effective. Consider 
alternatives to pesticides.

• Read the pesticide label and follow all restrictions.

• Identify honey bee hives in the area and work with 
beekeepers to protect hives.

• Do not apply insecticides highly toxic to bees to plants in 
bloom.

• Remove blooming plants in or near the application area 
before spraying.

• Identify pollinator nesting as well as foraging habitats and 
protect them from pesticides.

• Minimize drift of dusts and powders and drift into water 
sources.

• Choose less toxic pesticides where possible

• Use less hazardous pesticide formulations and length of 
residual toxicity to reduce bee exposure.



What is a Pollinator Pathway?

Corridors of public and private properties 
that provide native plant habitat and nutrition 
free of pesticides for pollinators

Municipalities and property owners create healthy yards and public 

spaces for pollinators, pets & families



New York
Bedford
Chappaqua & 
New Castle
Croton on Hudson
Lewisboro
Mount Kisco
North Salem
Pound Ridge
Teatown
White Plains
Yorktown

26 Pollinator Pathway Towns 
– and Growing Fast! Connecticut

Bridgeport
Brookfield
Danbury
Darien
Easton
Greenwich
Guilford
New Canaan
Newtown
Norwalk
Redding
Ridgefield
Trumbull
Weston
Westport
Wilton 



Tree or Shrub Mar April May June July Aug

American hazelnut, Corylus americana
(pollen only)

Pussy willow, Salix discolor

Red maple, Acer rubrum

Black Willow, Salix nigra

Canadian serviceberry, Amelanchier
canadensis

Bearberry, Arctostaphylos uva-ursi

Eastern Redbud, Cercis canadensis

Highbush Blueberry, Vaccinium corymbosum

Winterberry, Ilex verticillata

Inkberry, Ilex glabra

Buttonbush, Cephalanthus occidentalis

Shining sumac, Rhus copallinum

Sweet pepperbush, Clethra alnifolia

Sample List of Native Trees and Shrubs for Bees Through the Season



Sample List of Native Wildflowers for Bees Through the Season

Wildflower May June July Aug Sept Oct

Golden Alexanders, Zizia aurea

Ohio Spiderwort, Tradescantia ohiensis

Culver’s root, Veronicastrum virginicum

Butterfly milkweed, Asclepias tuberosa

Wild bergamot, Monarda fistulosa

Mountain mint, Pycnanthemum
tenuifolium

Partridge pea, Chamaecrista fasciculata

Spotted Joe Pye weed, Eutrochium
maculatum

New York ironweed, Vernonia
noveboracensis

Fall sneezeweed, Helenium autumnale

Gray goldenrod, Solidago nemoralis

New England aster, Symphyotrichum
novae-angliae



My Home Garden – Tiny Lot in New Haven



Celebrate the bees who choose to nest in your yard!



More information on the CAES website
www.ct.gov/caes/pollinators

Or go to the 
website and put 
“pollinator”
in the search box

http://www.ct.gov/caes/pollinators


Kimberly Stoner

Department of Entomology

123 Huntington Street

P. O. Box 1106

New Haven, CT  06504

Phone: 203.974.8480

Email: Kimberly.Stoner@ct.gov

Pollinator Information Website: 
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Tracy Zarrillo Jess Gambel
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