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Topics

❖ What are beneficial insects?

❖ Who does what?

❖ What’s affecting them?

❖ How do we save them?



What are Beneficial Insects?

Predators (eat pests)

Pollinators (anything that 
visits and disturbs flowers)

Parasites/Parasitoids 
(lay eggs on or within pests)

Some are pest-fighting 
pollinators.



Predators & Parasitoids

Predators: actively kill host

❖ Larger than prey

❖ Attack in immature stage, adult stage, or both

❖ Eat multiple prey 

❖ Mobile to find & catch prey

❖ Most have broad host range (generalists)

Parasitoids: kill host (parasites don’t usually kill)

❖ Often smaller than host

❖ Kill pests in larval/developing stage

❖ Each larva kills one host during its development

❖ Larvae not mobile in the environment (adults 
mobile and seek hosts)

❖ Eggs laid in or on host

❖ Usually host-specific (specialists)



Pollinators

100,000 – 200,000 different species 
(vertebrate + invertebrate), over 

95% are insects.



Bees
Order Hymenoptera

(Hymen = membrane for its wings 
Or

Hymen = Greek God of Marriage)



Bee-lieve It or Not

❖ There are over 4,000 species of bees in the US.

❖ Honeybee most well-known, but other bee 
species, like bumble bees, make up 23% of the 
pollination.

❖ Non-bee pollinators made up 38% of 
pollination.

❖ Non-bee pollinators contributed $10 billion to 
US crop production.

❖ Honeybees are responsible for $15-20 billion 
dollars worth of crops.



Why are bees 
good pollinators?



Honey Bees 
(Apis mellifera)

❖ Social colony maker

❖ Queen lives 4-5 years

❖Medium (~ ½ inch)

❖ Black with gold hairs, abdomen 
with black or gold stripes 

❖ Nest in tree cavities and limbs

❖ Active early spring – late fall

❖ Fly up to 2 miles

❖ Very efficient pollinators



Bumble Bees 
(Family Apidae)



Carpenter Bees 
(Family Apidae)

Bumble bee

Carpenter bee

Not furry

Furry



Mason Bees 
(Family Megachilidae)

Holes should be 1/3 inch in 
diameter,  and sticks 6 inches long



Leafcutter Bees

(Family Megachilidae)

❖ Name refers to habit to build its nest 
with pieces of leaves

❖ Solitary and not aggressive

❖ Small-medium, (less than ½ inch)

❖ Dark gray to black

❖ Nest in pre-existing cavities (wood, 
plant stems, etc.)

❖ Make round hole in leaves to make a 
cylindrical cavity

❖ Active in early-late summer

❖ Fly up to 170 ft



Mining Bees 

(Family Andrenidae)



Sweat Bees 
(Family Halictidae)

❖ Many species and wide color 
variations among species

❖ Name refers to its attraction to 
sweaty arms 

❖ Solitary and not aggressive

❖ Small-medium, (less than 1/4 –
over ½ inch)

❖ Dark gray to black to bright green 
or blue

❖ Nest in loamy sand

❖ Active in early spring - fall

❖ Fly up to 6 ft



Wasps
Order Hymenoptera



Potter & Mason Wasps

(Subfamily - Eumeninae)



Yellowjackets & Hornets

(Family Vespidae)



Paper wasp 
(Family Vespidae)



Digger wasps
(Family Sphecidae)



Parasitic Wasps
❖ Many families (Aphelinidae

Chalcidae, Ichneumonoidea)

❖ Adults lay eggs within/on host

❖ Larvae are predatory killing host

❖ Adults mostly feed on nectars Trichogramma on 
moth eggs

Aphidius attacking aphids (wasp 
pupa in aphid mummies)

Cotesia pupae on hornworm (after feeding within)

Parasitic 
Ichneumon Wasp 

Praonmummy
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http://www.bing.com/images/search?q=hornworm+parasite&view=detailv2&&id=073B32C79424F3691D7FD3D113D55365E3973068&selectedIndex=135&ccid=R8T1yiI/&simid=608055903085005739&thid=OIP.M47c4f5ca223fb51b5fd0fc7ee0b78d55o0


Flies
Order Diptera

(Di = two; ptera = wings)

Flies Bees - Wasps

1 pair = 2 wings

2 pairs = 4 wings



Pollination Power of Flies

❖ Second to bees for pollination

❖ Some commercially produced for pollination (Blue 
Bottle Fly)

❖ Pollinate in wide range of ecosystems (high latitudes, 
elevations)

❖ Some provide pest control services to commercial 
growers (syrphids, tachinids, etc.)

❖ Provide pollination ‘insurance’ – more adaptable to 
land use changes than bees – use resources from 
diverse landscape (cover, alternative foods, etc.)

Blue bottle 
(Calliphoridae)

Mosquito
(Culicidae)

Bee fly
(Bombyllidae)

Tachinid 
(Tachinidae)

Syrphid
(Syrphidae)



One of these flying insects is not like the others…

Catching A Buzz

A

B CA



Hover/Drone/Flower Flies 

(Family Syrphidae)

❖ Over 6,000 species 

❖ Adults tend to hover over flowers & feed 
on pollen & nectars

❖ Mimic bees/wasps to scare off predators

❖ Mostly short bristle-like antennae (bees 
have long) (& of course have only 1 pair 
of wings).

❖ Larvae of many species voracious 
predators of aphids & other soft bodied 
arthropods. Others consume decaying 
organic matter. 

❖ Important pollinators  (more so than 
bees in some systems – high latitudes, 
elevations)

Predatory 
Maggots

Adults



Neoascia sp. 
Toxomerus sp.

Eristalis tenax (Drone fly)

Allograpta obliquaSyrphid Diversity 

Chrysotoxum sp.

Mallota posticata

Melanostoma mellinum

Rat tail maggot

small pests

decaying matter

Yellow jacket mimic

Honey bee mimic

Larvae ground 
dwelling & suspected 

to prey on ants

Larvae aquatic

Bumble bee mimic



❖ Adults lay eggs on or near hosts 
(caterpillars, beetles & bugs) for 
larvae to burrow into or ingest

❖ Larvae (maggots) develop  within

❖ After consuming host, larvae 
burrow out to pupate on the ground

Parasitized Japanese 
Beetle by Tachinid flyTachinid Flies

(Family Tachinidae)

Resemble houseflies but have 
stout bristles on tips of abdomen

Pupae Larva

Eggs on caterpillar



Other Ruthless Flies
Asilids (Robber/Assassin  flies)

Predatory as adults and have venomous saliva that 
liquefies prey insides, then they suck up contents. 

Larvae are soil dwelling, some also predatory. 

Bee flies (Bombyliidae)

Adults flick eggs into 
ground bee nests where 

larvae predate on bee  
larvae.

Thick headed flies (Conopidae) Parasitoids of bees. 
Eggs laid within, larvae develop inside & kill host.

(Bombylius major) 

(Common Eastern Physocephala) (Conops sp.)



Beetles
Order Coleoptera

Longhorned

Tumbling flower

Solidier

Blister

Scarabs



Coleomegilla maculata
pink spotted 

Harmonia axyridis
Asian lady beetle

Coccinella septempunctata
sevenspotted ‘C-7’

Introduced Natives

Propylea quatuordecimpunctata
checker spot  ‘P-14’

Hippodamia variegata
variegated 

Common Lady Beetles

Hippodamia parenthesis
parenthesis 

❖ Predatory as adults & larvae

❖ Some can be crop pests         
(i.e., Mexican bean beetle)

❖ Others consume fungi

Larvae

Pupa



Predatory as 
adults & nymphs

Pirate

Damsel
Assassin

Big Eyed

Nymph

Adult

Spined Soldier

Nymph

Adult

Adult

Adult
Adult

Nymph

Predatory stink bug (Posidus) Geocoris

Orius

True Bugs
Order Hemiptera

Adults

Ambush



Adults consume pollen & nectars

Eggs stalked

Predatory as adults & larvae

Mostly predatory as 
larvae

Green lacewing pictured (Chrysoperla sp.)



Thrips (Yes! It’s True!)
Order Thysanoptera

Banded thrips or Banded-wing thrips
Aeolothrips fasciatus

Black hunter thrips (Aelothrips)

The sixspotted thrips 
(Scolothrips sexmaculatus)

Franklinothrips
vespiformis



What’s 
threatening our 

beneficials?



Threats









You Don’t Have to be  
a Beekeeper to Keep 
Bees and other 
Beneficials Happy!



How Can You 
Support Beneficials?

➢ Observe insects visiting your 
flowers: To know them is to love 
them.

➢ Identify the insects on your plants 
before taking action against them: 
They may be a pollinator.

➢ Use pesticides sparingly or not at 
all: You never know how long it will 
persist or when a pollinator will 
visit the plant.

➢ Maintain/leave/establish habitat

o Plant flowers to attract and support beneficials.

o Provide buffer/idle areas between forest/field edges and 
hedgerows for foraging and nesting.



Habitat Hedges of Annuals

Indian Blanket

Sweet AlyssumWild Cosmos Blue Cornflower

Zinnia Sunflower Plains CoreopsisMarigold

Royal Carpet Alyssum Purpletop vervain

Provide a diversity of colors, structures (floral shapes/sizes & vertical heights)



Many native and non-native perennial plants attract beneficials

❖ Northeast Pollinator Plants: https://www.northeastpollinator.com/

❖ Non-native plants to Attract Pollinators: http://monroe.cce.cornell.edu/master-gardeners/pollinator-
friendly-gardens/non-native-plants-to-attract-pollinators

❖ NRCS Planting Guides for Native Pollinators: 
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/plantmaterials/technical/publications/?cid=stelprdb
1044847

❖ Pollinator-Friendly Plants for the Northeast United States: 
http://agriculture.vermont.gov/sites/ag/files/pdf/apiary/wildflower%20picture%20guide%20and%20in
fo.pdf

❖ Pollinator Gardens.org: https://pollinatorgardens.org/

❖ Selecting Plants for Pollinators (Northeast): http://pollinator.org/PDFs/Adirondack.rx2.pdf

Perennial Plantings

Penstemon albidus (White 
Beardtongue) - native

Joe Pye weed 
(Eupatorium spp.) -

native

Black-eyed Susan 
(Rudbeckia hirta )- native

Wild bergamot (Monarda 
fistulosa) – native Purple coneflower 

(Echinacea purpurea)-
non-native to VT

Butterfly weed (Asclepias 
tuberosa) - native

https://www.northeastpollinator.com/
http://monroe.cce.cornell.edu/master-gardeners/pollinator-friendly-gardens/non-native-plants-to-attract-pollinators
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/plantmaterials/technical/publications/?cid=stelprdb1044847
http://agriculture.vermont.gov/sites/ag/files/pdf/apiary/wildflower%20picture%20guide%20and%20info.pdf
https://pollinatorgardens.org/
http://pollinator.org/PDFs/Adirondack.rx2.pdf


Delay Debris Removal

❖ Stem nesting bees (i.e., leafcutter, mason, small 
carpenter) like hollow/pithy plants

❖ In fall leave dead flower stalks over winter for 
bees to hibernate. 

❖ In spring, cut dead flower heads and leave 
stalks for females to lay eggs within and larvae 
to develop over summer.

❖ Delay mowing to allow early floral resources.

Purple coneflower 
(Echinacea purpurea)Wild bergamot 

(Monarda fistulosa)

Mountain mint 
(Pycnanthemum sp.)

Goldenrod (Solidago sp.)

Hyssop (Agastache spp.)



Provide/Maintain Nesting Sites ❖ Suitable sites critical for bees that nest on the ground, in tunnels and cavities. 

❖ Stick length ~ 6 in. long  with hole in center ~ 1/3 of in diam.

❖ Bee houses/hotels/boxes are great but must be maintained!

o Productive bee nests contain pollen, nectar, and bee larvae that can attract 
parasitic wasps and flies, mites and encourage diseases 

o Use straw inserts

o Prevent parasite attacks by placing colonized tubes within mesh bags.

o Clean or renew houses annually (rotate tubes/straws, use emergence boxes).

Building and Managing Bee Hotels for Wild Bees (Michigan State 
Univ.): https://pollinators.msu.edu/publications/building-and-
managing-bee-hotels-for-wild-bees/

Build a nesting Block (USDA-ARS): https://www.ars.usda.gov/pacific-
west-area/logan-ut/pollinating-insect-biology-management-
systematics-research/docs/build-a-nesting-block/

Emergence box & Nests: https://beediverse.com/emergence-box-and-
nests/

Wild Bees and Building Wild Bee Houses (NCDA&CS):
https://www.ncagr.gov/spcap/bee/documents/BuildingWildBeeHou
ses.pdf

Solitary potter wasps (Ancistrocerus spp.) 
are cavity nesters & predators of 

caterpillars &larvae of other insects.

https://pollinators.msu.edu/publications/building-and-managing-bee-hotels-for-wild-bees/
https://www.ars.usda.gov/pacific-west-area/logan-ut/pollinating-insect-biology-management-systematics-research/docs/build-a-nesting-block/
https://beediverse.com/emergence-box-and-nests/
https://www.ncagr.gov/spcap/bee/documents/BuildingWildBeeHouses.pdf


Choose least toxic and rapidly 
degradable (low residual) chemistries 

in formulations that reduce contact 
and adherence to bees (i.e., granular).

Choose & Use Pesticides Wisely

Protecting Bees and Other Pollinators from Pesticides (EPA): 
https://www.epa.gov/pollinator-protection

Protecting Pollinators in Home Lawns and Landscapes (Purdue Univ.) 
https://extension.entm.purdue.edu/publications/POL-1/POL-1.pdf

Read the label!

Apply at correct rates.

Pay close attention to the pollinator protection 
(bee hazard warning) information.

Avoid drift and direct applications 
to blooms that attract bees, spray 

when bees are not actively 
foraging (i.e., evening). 

https://www.epa.gov/pollinator-protection
https://extension.entm.purdue.edu/publications/POL-1/POL-1.pdf


Take Home 
Messages

❖ You can make a difference in the survival of 
pollinators.

❖ Build your pollinator community both within 
your garden and beyond.

❖ Look at every insect as a potential pollinator.

❖ Start Yesterday if you can, 
but no later than today!



Attracting Beneficial Insects with Native Flowering Plants: http://www.canr.msu.edu/nativeplants/uploads/files/E2973.pdf

Beneficial Insects: National Pesticide Information Center: http://npic.orst.edu/envir/beneficial/index.html

Beneficial Insects in NH Farms & Gardens (UNH): https://extension.unh.edu/resources/files/Resource000499_Rep521.pdf

Creating Gardens for Pollinators:: https://protectingbees.njaes.rutgers.edu/

Field Guide to the Syrphidae of Northeastern North America: 
http://www.canacoll.org/Diptera/Staff/Skevington/Syrphidae/Syrphidae.htm#General

Flower Flies (Syrphidae) and Other Biological Control Agents for Aphids in Vegetable Crops: 
http://anrcatalog.ucanr.edu/pdf/8285.pdf

Habitat Planning for Beneficial Insects (Xerces Society) https://xerces.org/sites/default/files/2018-05/16-
020_01_XercesSoc_Habitat-Planning-for-Beneficial-Insects_web.pdf

Native Bee Inventory & Monitoring Lab (USGS): https://www.usgs.gov/centers/pwrc/science/native-bee-inventory-and-
monitoring-lab?qt-science_center_objects=0#qt-science_center_objects

New England Conservation Cover for Pollinators - Installation Guide. (Xerces Society): 
https://www.xerces.org/publications/habitat-installation-guides/new-england-conservation-cover-327-for-pollinators

Pollinator Habitat Conservation. VT NRCS. 
https://anr.vermont.gov/sites/anr/files/specialtopics/Alexander%20Presentation%20Pollinators%203-17-2016.pdf

Pollinator Network (Cornell): https://pollinator.cals.cornell.edu/

Status & Trends of Wild Insect Pollinators in VT & Beyond: 
https://anr.vermont.gov/sites/anr/files/specialtopics/mark_kent_leif_ANR_presentation_compressed.pdf

VT Beekeepers Association: https://www.vermontbeekeepers.org/72-apiology/712-list-of-honey-bee-forage-species-within-
region-13-for-the-state-of-vt

VT Bumble Bee Atlas: http://val.vtecostudies.org/projects/bumble-bee-atlas/

Xerces Society Northeast Region: http://xerces.org/pollinators-northeast-region/

Additional Beneficial Resources

http://www.canr.msu.edu/nativeplants/uploads/files/E2973.pdf
http://npic.orst.edu/envir/beneficial/index.html
https://extension.unh.edu/resources/files/Resource000499_Rep521.pdf
https://protectingbees.njaes.rutgers.edu/
http://www.canacoll.org/Diptera/Staff/Skevington/Syrphidae/Syrphidae.htm#General
http://anrcatalog.ucanr.edu/pdf/8285.pdf
https://xerces.org/sites/default/files/2018-05/16-020_01_XercesSoc_Habitat-Planning-for-Beneficial-Insects_web.pdf
https://www.usgs.gov/centers/pwrc/science/native-bee-inventory-and-monitoring-lab?qt-science_center_objects=0#qt-science_center_objects
https://www.xerces.org/publications/habitat-installation-guides/new-england-conservation-cover-327-for-pollinators
https://anr.vermont.gov/sites/anr/files/specialtopics/Alexander%20Presentation%20Pollinators%203-17-2016.pdf
https://pollinator.cals.cornell.edu/
https://anr.vermont.gov/sites/anr/files/specialtopics/mark_kent_leif_ANR_presentation_compressed.pdf
https://www.vermontbeekeepers.org/72-apiology/712-list-of-honey-bee-forage-species-within-region-13-for-the-state-of-vt
http://val.vtecostudies.org/projects/bumble-bee-atlas/
http://xerces.org/pollinators-northeast-region/


Several images used in this presentation were obtained from many websites, too many to mention here. We 
appreciate all those who contributed to promoting the wellbeing of pollinators through their images.

This information is based on work supported by Green Works VT (The Vermont Nursery & Landscape Association, 
the Crop Protection and Pest Management Program [grant no. 2017-70006-27143/project accession no. 1013802 

and grant no. 2014-70006-22516] from the USDA National Institute of Food and Agriculture; Northeast Sustainable 
Agriculture Research & Education Program (award #LNE15-343) and the UVM Extension System and the College of 

Agriculture and Life Sciences.

Any opinions, findings, conclusions, or recommendations expressed herein are those of the authors and do not 
necessarily reflect the view of the US Dept. of Agriculture or other funding organizations. 
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