


Upcoming Webinars

• April 24 - Making Nature at Home in Your 

Landscape
- Carrie Knutson, Extension Agent, Agriculture & Natural Resources - Horticulture, NDSU

• May 1 - Growing Produce Safely for 

Consumption, Sales or Donation
- Londa Nwadike, Associate Professor of Food Safety, Kansas State University and 

University of Missouri Extension 



Presenter



• Please complete the short online survey

that will be emailed to you after today’s 

webinar. It will take just a couple minutes!

• Be sure to sign up for an opportunity to win a 

prize in the drawing.  After submitting the 

survey, a form to fill out with your 

name/address will appear.  

Acknowledgement: This project was supported by the U.S. 

Department of Agriculture’s (USDA) Agricultural Marketing 

Service through 21SCBPND1069. Its contents are solely the 

responsibility of the authors and do not necessarily represent 

the official views of the USDA. 



The Role of Bees in my Fruit 
and Vegetable Gardens
Janet Knodel, Professor and Extension Entomologist, NDSU

April 17



Plant Reproduction and Importance of Bees

Stage 1: Seed

Stage 2: Shoot

Stage 3: Flower

Stage 5: Fruiting

Stage 4: Pollination
Pollen grains from 

anther - Male 

structure

Pistil (stigma) –

Female structure



Importance of Honey Bees and Native Pollinators

• Vital part of agriculture and natural ecosystems

– 35% of the world food crop production depends on pollinators

– Honey bees account for 80% of all insect pollination in agricultural crops

– Honey bee pollination valued at $20-30 billion in the U.S.

– ND – No. 1 honey-production, produced 31.2 million pounds of honey 

valued at over $82 million (2022)



What Makes a Bee a Bee?

• Pollen-collecting hairs called scopae

• Baskets called corbicula on hind legs

Megachilidae

Megachile sp.

Patrick Beauzay, NDSU

Aphidae

Melissodes bimaculata

Patrick Beauzay, NDSU

Honey bee



What Makes a Bee a Bee?

• Usually hairy, but not 

always!

• At least some body 

hairs branched, but 

you will need a 

microscope to see this!

Patrick Beauzay, NDSU



Common Backyard Fruits and Vegetables and Bee 

Pollination



Common Backyard Fruits and Vegetables and Bee 

Pollination



Common Backyard Fruits and Vegetables and Bee 

Pollination



Plants Pollinated by Bumble Bees

• Tomatoes

• Melons

• Cucumber

• Squash

• Pumpkin

15% of our agricultural crops

Source: Esther McGinnis 

• Blueberries

• Blackberries

• Raspberries

• Apples

• Cherry 

• Plum



Bee Pollination Increase Crop Yield too!

• Honey bees, carpenter bees, stingless bees, bumble bees, 

long-tongued bee, feral bees, social bees, and solitary bees



Bee Pollination Increase Crop Yield too!



How to Improve Pollination by Bees in 

your Fruit and Vegetable Gardens

• Provide nectar 

and pollen 

sources

• Provide water 

• Provide habitat / 

shelter

• Wise pesticide use

Create an oasis for 

pollinators near your fruit 

and vegetable gardens!



Provide Nectar and Pollen

• Choose a variety of plants that bloom in 

succession from early spring through fall

• Incorporate native species into your garden

• Most of non-native cultivars are also beneficial

• Plant in drifts of 3 or more per species



Source:  Published online 2021 Jul 31. doi: 10.3390/insects12080688

https://doi.org/10.3390%2Finsects12080688


Native versus Cultivar (non-native) Flowers

• Mouthparts of pollinators are 

adapted to structures of native 

flowers

– Shallow nectar reserves – asters or 

milkweeds

• Smaller bees (sweat bees) or butterflies 

(hairstreaks) with shorter tongues

– Deeper nectar reserves – bee balms

• Longer-tongues bees (bumble bees) and 

butterflies (swallowtails)



Order Hymenoptera:  Bees, wasps, ants, sawflies
4,000 species in North American, >250 species in North Dakota

Short-tongued bees 

Andrenidae, Colletidae

Long-tongued bees 

Apidae, Halictidae, Megachilidae

Patrick Beauzay, NDSU Patrick Beauzay, NDSU



Perennial Flower Examples for Short- & Long-tongued Bees

Short-tongued bees 

Andrenidae, Colletidae

Long-tongued bees 

Apidae, Halictidae, Megachilidae

Patrick Beauzay, NDSU

• Catnip

• Gaillardia

• Hyssop

• Scabious

• Sedum

• Veronica

• Yarrow

• Echinacea

• Heuchera

• Hosta

• Monarda

• Penstemon

• Salvia

• Snapdragon



SOLITARY BEES

90% of native bees

Howard Ensign Evans, Colorado State University, Bugwood.org



Family Andrenidae - Mining Bees

• Small (6 mm) to medium (18 mm, few species)

• Several genera and hundreds of species in NA

• Facial fovea (depressions) present with short, 

velvety hair, sometimes white

• 2nd submarginal cell smaller than 3rd

• Most are dark with light hair stripes on abdomen

• Appears to carry pollen in its armpit

• Solitary ground nesters, but sometimes 

gregarious

Andrena rudbeckiae

Patrick Beauzay, NDSU

Andrena sp.

Patrick Beauzay, NDSU



Family Colletidae – Cellophane and Masked Bees

• Cellophane bees (Colletes

spp.)

– Most are about the size of a 

honey bee

– 2nd submarginal cell same size 

as 3rd

– Solitary ground nesting, often 

gregarious

– Line their nests with secretion 

that dries to a cellophane or 

polyester-like substance
Colletes inaequalis

Patrick Beauzay, NDSU



Patrick Beauzay, 

NDSU

Family Colletidae – Cellophane and Masked Bees

• Masked bees (Hylaeus spp.)

– Most are quite small, < 8 mm

– Lack scopae, store pollen and 

nectar in their crops (a.k.a. 

‘honey stomach’)

– Most have some facial 

markings, yellow to white in 

color.  Markings variable, even 

within a species

– Nest in hollow branches and 

cavities, some in the ground  

Patrick Beauzay, 

NDSU



European Honey Bees:  

Family Apidae 

• Apis mellifera

– Medium size (12-15 mm)

– Hairy, golden-brown with dark 

brown legs, hairy eyes

– Hind tibia with pollen basket or 

corbicula, a bare area 

surrounded with long hairs to 

collect pollen

– Nest in man-made colonies and in 

open cavities

David Cappaert, Michigan State University, Bugwood.org



Bumble Bees: Family Apidae 

• Bombus spp. - Approximately 19-20 spp. in our area

• Large, robust, hairy black and yellow bees

• Hind tibia with pollen basket

• Buzz pollination

Patrick Beauzay, NDSU



Common eastern bumble bee 

Bombus impatiens

David Cappaert, Michigan State University, Bugwood.org

David Cappaert, Michigan State University, Bugwood.org

Western yellow banded bumble bee

Bombus terricola

In 

decline



Long-horned Bees, Digger Bees

Family Apidae 

• Several genera and spp.
– Males have long antennae
– Medium 8-16 mm
– Black body with dense pale or dark 

hairs
– Most species are solitary to 

communal ground nesters
– The ‘Digger Bees’ sometimes nest 

gregariously in lawns (prefer dry, 
sandy soil)

Patrick Beauzay, 

NDSU

Melissodes bimaculata

Patrick Beauzay, 

NDSU



Leafcutter Bees

Family Megachilidae

• Collect pollen on hairs located 

on ventral surface of 

abdomen 

• Cut round pieces of leaves to 

line nests

• Hole or cavity nesters (natural 

or man-made)

• 30% of our bees nest in 

cavities
Kimberly Steinmann, University of California, Bugwood.org

Patrick Beauzay, NDSU



Mason Bees

Family Megachilidae

• Osmia spp.
– Small-medium (7-16 mm)
– Robust body, metallic green-blue 

with less hairs
– Some species used commercially
– Efficient pollinators of many crops
– Solitary or nest in groups in 

artificial nesting structures (widely 
available or build your own)

– Collect mud to line their nests
Jack Dykinga, USDA-ARS, Bugwood.org

Scott Famous, DoD, Bugwood.org



Sweat Bees

Family Halictidae
• Several genera and MANY species, difficult to identify

• Small to medium (3.5-11 mm), Metallic color or black

Agapostemon virescens

12 mm
Agapostemon texanus

12 mm

Lasioglossum sp.

4-10 mm

All photos by 

Patrick Beauzay, NDSU

Attracted to the salt in your sweat!



Spring Flowering Perennials

B is for bee; BF is for butterfly and H is for Hummingbird



June Flowering Perennials

B is for bee; BF is for butterfly and H is for Hummingbird



Summer Flowering Perennials

B is for bee; BF is for butterfly and H is for Hummingbird



Fall Flowering Perennials

B is for bee; BF is for butterfly and H is for Hummingbird



Annuals

B is for bee; BF is for butterfly and H is for Hummingbird



Herbs

B is for bee; BF is for butterfly and H is for Hummingbird



Trees for Boulevard

B is for bee; BF is for butterfly and H is for Hummingbird



Small Trees / Large Shrubs

B is for bee; BF is for butterfly and H is for Hummingbird



Shrubs

B is for bee; BF is for butterfly and H is for Hummingbird



Provide Water Sources

• Bird bath

• Fountain

• Butterfly 

puddling area

• Water garden

• Pond

• Butterfly feeder



Provide Habitat

• Bee houses for Mason bees

• Bare ground for nesting

• Dead trees

• Don’t cut down perennials in fall –

messy is good!

Prairie 
Dropseed

Howard Ensign Evans, Colorado State University, 

Bugwood.org



Pollinators - Pesticides Use

• 1/3 of honey bee 

colonies in U.S. are 

dying including native 

bees and bumble bees

• Monarchs in decline

• Pesticides –

insecticide, fungicide, 

herbicide

Sources: Stokstad 2012; Spivak et al. 2011; 

Quarles 2008 & 2011



How to Protect Pollinators from Pesticides

• Most insecticides are broad spectrum 

insecticides that kill all insects including 

bees and pollinators

• Use all pesticides in a manner consistent 

with the label

• Look for BEE HAZARD ICON on pesticide 

labels that can kill bees and other 

pollinators

S. Bauer, USDA ARS, bugwood.org

Toxic to bees



What about Pesticides other than Insecticides?

• Herbicides

– Generally not a concern for toxicity to bee and other insects

– Mode of action of herbicides affect plants

– Could negatively impact their food sources of bees / pollinators



What about Pesticides other than Insecticides?

• Fungicides - Generally not a concern

– Captan – larval and pupal mortality

– Iprodione (Rovral) - larvae die and adult not emerge from 

puparium

– DMI fungicides (propiconazole (Propimax, Quilt)) with synthetic 

pyrethroids (lambda-cyhalothrin (Warrior, Taiga Z)) more toxic to 

bees than insecticide alone (Pilling and Jepson 1993)

• Fungicides reduces the ability of bee to detoxify the insecticide (Pilling 

et al. 1995)

• Also observed with neonicotinoid insecticides (imidacloprid (Admire, 

Provado)) (Schmuck et al. 2003)



Relatively Non-Toxic Pesticides

• Examples for flowering plants/ornamentals:

– Insect Growth Regulators:

• Diflubenzuron (Dimilin, insect growth regulator)

• Tebufenozide (Confirm, molting disruptors)

– Oils

• Canola oil, garlic oil, mineral oil, neem oil

– Fungicides:

• Captan (fungicide)

• Copper compounds (Kocide, fungicide)

• Sulfur (fungicide)



Reducing Impacts of Pesticides on Pollinators

• Gardens should not be treated during 

flowering, especially peak bloom, to avoid

bee kills

– High chance of Exposure

• Bees are not actively foraging when:

– Late evening or early morning 

– Temperatures are below 50-55ºF, except bumble 

bees

– High temperatures cause foraging to begin earlier and 

continue later than usual



How to Protect Pollinators from Pesticides

• Do not apply insecticides with a long residual hazard to bees 

• Choose the least hazardous insecticide formulation



How to Protect Pollinators from Pesticides

• Do NOT buy plants treated with systemic 

insecticides (neonicotinoid) from garden centers

• High temperatures cause foraging to begin earlier 

and continue later than usual

• Do not apply insecticides when temperatures are 

unusually low or on nights when dew is forecasted.  

Residues will be toxic twice as long to bees



Challenges 

to Bees

Source:  Published online 2021 Jul 31. doi: 10.3390/insects12080688

https://doi.org/10.3390%2Finsects12080688


Worldwide Decline in Bee Species

• Despite increasing number of 

specimen records, the 

number of worldwide 

recorded bee species is 

sharply decreasing

• About 25% fewer bee species 

were found between 2006 -

2015 than before 1990
Source: Zattara and Aizen, 2021, One Earth 4: 114-123



Pollinator Extension Resources



Pollinator Books

https://xerces.org/resources



Janet J. Knodel

Professor & Extension Entomologist
janet.knodel@ndsu.edu

mailto:janet.knodel@ndsu.edu


Nondiscrimination Statement

NDSU does not discriminate in its programs and 

activities on the basis of age, color, gender 

expression/identity, genetic information, marital 

status, national origin, participation in lawful 

off-campus activity, physical or mental disability, 

pregnancy, public assistance status, race, 

religion, sex, sexual orientation, spousal 

relationship to current employee, or veteran 

status, as applicable. Direct inquiries to Vice 

Provost, Title IX/ADA Coordinator, Old Main 

201, (701) 231-7708, ndsu.eoaa@ndsu.edu.

https://www.usda.gov/sites/default/files/documents/JFAgreen508.pdf



