BEES, CROPS, & YOU!
(AKA “WHAT HAPPENED TO MY CUCUMBER
TO MAKE IT LOOK LIKE A MUTANT?”)
By Jennifer Thompson and Jeff Edwards

Bees are crucial pollinators in the
development of many fruit crops and several
crops grown for seed production.
In Wyoming, they help pollinate fruit
trees and shrubs (apples, cherries, Nanking
cherries, currants, for example), strawberries,
raspberries, squash, pumpkins, melons,
cucumbers, sunflowers, tomatoes, and alfalfa
for seed production. Poor pollination could be
the culprit if you ever had small, miss-shaped
fruit! (Although no fruit at all on fruit trees and
shrubs is often the result of late freezes in our
state, when fruit blossoms are more vulnerable
to cold temperatures.)
For many bee-pollinated fruits and
vegetables, fruit set (the chance a blossom
will turn into a fruit) and fruit size will often
increase with an increased number of bee visits
to the flower.

Most people are familiar with the work
of managed honey bees when it comes to
pollinating food crops. However, native bee
populations can also contribute significantly
to good pollination of food crops, sometimes
outperforming honey bees on a per-bee basis.
A few examples:
Tomato flowers produce very little or no
nectar, but they do produce pollen. This pollen
is held in such a way it is released when the
flower is shaken by the wind or through the
vibrations produced by insects. Bumble bees are
very effective at tomato pollination because they
are able to carry out this “buzz-pollination.” A
study on ‘Sungold’ cherry tomatoes in California
showed visitation by native bees increased fruit
set by approximately 45 percent, relative to
wind pollination. Also on average, the weight
of the tomatoes was nearly doubled. Bumble bee

Bumble bee “buzz-pollinating” tomato flower.

A honey bee gets well coated with pollen while visiting squash
flowers.
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colonies are often placed inside greenhouses for
tomato production. Having healthy populations
of bumble bees and other native bees around
tomato plants (in the garden or in an open high
tunnel) can help increase your fruit production.
Some native bees are also more efficient
pollinators on a bee-to-bee basis than honey
bees as many female native bees out foraging
are deliberately collecting pollen for their
young. This deliberation ensures they will
contact and transport pollen from one plant
to another. Honey bees also collect pollen,
but nectar is a bigger focus for them than for
native bees, making them less effective at pollen
transfer on a per-bee basis. Blue orchard bee
(Osmia lignaria), native to the western U.S., is
a commonly cited example of this efficiency as
250–300 females will pollinate an entire acre of
apple or cherry trees.
Many bees are generalists – they visit
and pollinate many different types of plants,
while others are more specialized. In states
neighboring Wyoming, squash bees can be
major pollinators of plants in the curcurbit
family. The male bees hang around and often
sleep in squash blossoms, waiting for female
squash bees to show up, and mate. They
pollinate the squash flowers in this process.
These bees also tend to nest underground in
fields where squash are grown, providing an

‘Bali’ cherry in bloom.
Photo: J. Thompson
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Many herbs, allowed to flower, are great
pollinator plants for speciality crop
producers.

Thyme
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Oregano
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Cilantro
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ever-larger population of bees each year if
squash continue to be grown in that area.
Non-native alfalfa leafcutter bees are
managed by alfalfa seed producers in our state
to produce abundant seed set on a plant species
honey bees don’t efficiently pollinate. In nearby
western states (and previously in Wyoming
around the Riverton area), the native, solitary,
ground-nesting alkali bee Nomia melanderi nests
in huge “bee beds” (aggregations of nesting
tunnels) in very salty areas of the northern end
of the Great Basin. Alfalfa seed producers value
these bees and actively promote the welfare of
these bee beds – some have been in place for
over 50 years.
Vegetable seed is produced in our state for
seed companies. Insect pollination is critical
for production of many different kinds of
vegetable seed.
Native bees can also increase the pollinator
effectiveness of honey bees. Studies have shown
many native bees “harass” honey bees, causing
them to move more often between rows of
plants or between trees. This is helpful in those
crops where cross-pollination increases fruit or
seed set (many fruit trees and shrubs, hybrid
sunflower seed production, for example).
So in addition to the use of honey bees,
promoting the well-being of native bees can
help provide crops (as well as many local native
plants) a sufficient supply of pollinators.

Alkali bee beds. Each mound is a nest entrance.
Photo: James Cane, USDA-ARS

Alkali bee nest entrance.

IF YOU ARE GROWING
FRUITS OR VEGETABLES
THAT NEED POLLINATION,
HOW CAN YOU PROMOTE
NATIVE BEES ON YOUR
PLACE?

Photo: J. Cane, USDA-ARS

Easy steps

The easiest, first step in promoting bees is
to take stock of the foraging and nesting habitat
available on your property (or nearby). Do you
have plants flowering throughout the growing
season? Pollinators need a consistent supply of

Nomia melanderi female digging a nest.
Photo: J. Cane, USDA-ARS
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Pesticides and Bees
Many pest problems can be managed without the use of pesticides; however, there may be times when immediate action
is necessary, and using a pesticide is the best option. All insecticides, some herbicides, and several fungicides, whether organic
or synthetic, are toxic to insects. Read, understand, and follow the instructions on product labels if you chose to use pesticides
to control issues in shrubs, flowerbeds, gardens, or crops. If you have difficulty reading the fine print, all product labels are
available electronically and can be downloaded to a computer with Internet access. (Some sites include http://bit.ly/label-db
and http://bit.ly/read-label ) The product label will let you know if a particular product is toxic to bees.
Things to keep in mind when applying pesticides:
•

Most pesticides should be applied when bees and other insects are less active – this means applications should be
made about 30 minutes before dusk.

•

For honey bees, pesticide applications can also be made in the morning as long as there is a three-hour window
before the temperature gets above 50 degrees Fahrenheit.

•

Certain pesticides that are highly toxic to bees are not to be applied to blooming plants.

•

Avoid pesticide drift onto nearby flowering plants. Creating a 20-foot, no-spray buffer zone at the edge of crop fields
can help reduce accidental bee kills.

•

Be certain to wear all the recommended Personal Protective Equipment (PPE) as stated on the label, calibrate your
application equipment, and follow the product instructions for use.

The EPA now requires the following label on all pesticides with known toxicity to pollinators:
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food (flowers) to maintain healthy populations.
These can be ornamentals, native plants, crop
plants that have bolted, or flowering cover crops.
If so, take steps to promote the flowering of
these plants on your property (or at least make
sure you don’t take steps that decrease it).
Are there nearby areas that provide nesting
habitat for native bees? Native bees often build
ground nests or nest in hollow stems of plants.
See the section “Promoting Pollinators On Your
Place,” page 24, to get some ideas on where
to look and see if you already have existing bee
nesting habitat.
It is helpful when thinking about nesting
habitat to remember many of the smaller
native bees don’t seem to travel great distances
from nesting areas to forage (bumble bees and
honey bees can go much farther). Ditch banks,
These flower strips, planted between alfalfa and
fescue, are part of a University of Wyoming research
project looking at beneficial insect habitat plantings.

Plants in this annual planting include plains coreopsis,
cornflower, cosmos, dill, and calendula.
Photo: Makenzie Pellissier

Plants in this perennial planting include blanket flower and bee
balm.
Photo: M. Pellissier

roadside habitat, and other areas with untilled
soil can be important nesting sites in areas of
intense cultivation. Having nesting or bee forage
plants within 500 feet (for the smaller bees) to
a half-mile of crops appears to be beneficial to
crop pollination.

More challenging steps
Bee Forage (food)
Plant and maintain flowering plants. This
can be cultivated ornamental plantings of native
or non-native plants – annuals, perennials,
shrubs, and trees. These plantings can
also be:
• Wildflower patches, large or small,
• Flowering trees, or shrubs grown as
hedgerows or windbreaks, and
• Blooming cover crop plantings (with
species not closely related to the crop you
are trying to grow if you are concerned
about the accidental promotion of crop
diseases or pests).
Think about providing a succession of
blooming plants to keep pollinators wellsupplied when planning these plantings. See the
section “Promoting Pollinators On Your Place,”
page 24, for information to help you plan this
succession of blooms. See Appendix 1 online for
example lists of wildflower planting seed mixes.
For example, some orchards have adopted
the practices of planting clovers and other cover
crop species below fruit trees. These cover crops
are selected to bloom before or after fruit trees
blossom, or they are mowed during fruit tree
bloom time so bees will concentrate on the
fruit blossoms.
If interested in creating wildflower plots,
plant them as close to crops as is reasonable.
These can be planted in areas of a farm that
are least productive or not in use (such as the
corners of pivots). They can be planted near
hoop houses (with sides or ends that will be
open for pollinators to enter and exit), but far
enough away not to import too many pests.
(Although these patches can harbor other
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insects beneficial to crop pest control, not just
crop pests.) Bunch grasses can be included
in these wildflower plantings to help reduce
soil erosion, weed competition, and to provide
possible nesting habitat for bumble bees.
Effective wildflower plots require planning,
significant initial effort, and maintenance. See
the sidebar, “Tips to increase the odds your
wildflower planting from seed is successful.” on
page 45, for more information.

FINANCIAL HELP FOR
POLLINATOR PLANTINGS

The USDA-Natural Resources Conservation
Service has financial assistance available to help
establish pollinator plantings on agricultural
land on which agricultural products or livestock
are raised. Funding is available through the
Environmental Quality Incentives Program
(EQIP) and Conservation Stewardship Program
(CSP). To receive funding, you must apply
and your application must rank high amongst
local priorities. Visit with your local USDANRCS district conservationist (http://bit.ly/
wyo_nrcs) to see if your project would be a
good fit for these programs and to determine
eligibility requirements and deadlines for
project submission.

NESTING HABITAT

See the section “Promoting pollinators on
your place” on page 24 for ideas to create
additional nesting habitat.

PURCHASING BEES FOR
RELEASE ON YOUR PLACE

If considering buying bees to release on
your property, think through this very carefully.
Raising bees for sale so they do not contain
some parasites, pests, or diseases, is very
difficult. When buying bees, you may be getting
more than you wanted. So if you do not have a
very strong reason to purchase bees, your efforts
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might be better spent in promoting the welfare
of the ones already in your locale. Give them
flowers, they will come!

ADDITIONAL INFORMATION

Farming For Bees: Guidelines for Providing
Native Bee Habitat on Farms, Xerces Society.
http://bit.ly/farmingforbees
Gardening and Landscaping Practices for
Nesting Native Bees, James H. Cane, Utah State
University Extension Fact Sheet http://bit.ly/
nestingnativebees
Crop Pollination by Bees, Keith S. Delaplane,
D. R. Mayer, D. F. Mayer, CABI, 2000
Pollination in the Agricultural Landscape:
Best Management Practices for Crop Pollination,
Thomas S. Woodcock, Canadian Pollination
Initiative (NSERC-CANPOLIN), University
of Guelph, 2012. http://bit.ly/croppollination
Plants for Pollinators in the Intermountain
West, USDA Plant Materials Technical Note
http://bit.ly/plantsforpollinators
Plant Materials for Pollinators and Other
Beneficial Insects in Eastern Utah and Western
Colorado, USDA Plant Materials Technical
Note. http://bit.ly/pollinatormaterials
Seeding Pollinator Plots, USDA Natural
Resources Conservation Service, Plant Materials
Center, Bismarck, North Dakota http://bit.ly/
pollinatorplotseed

Tips to increase the odds your wildflower
planting from seed is successful.
Wildflower plantings from seed can provide some nice
benefits – one of the biggest is the support of pollinators. However,
wildflower plantings require careful planning, preparation, and

Try to include a variety of species that will bloom in spring,
summer, and late summer/fall to provide a long foraging season
for pollinators.
Planting and germination
Fall planting is generally the preferred method (to allow for

follow-up to be successful. (Not to mention a little help from

adequate precipitation – hopefully – and “cold stratification,” which

nature in the form of precipitation if doing a dryland planting.)

increases the germination of some species). However, if you live

Here are some tips as you think about a wildflower planting.

in an area with reliable late-spring moisture, then spring planting

Before you plant

may work.

Weed control pre-planting
Weed control is critical (preferably with as much as possible
before planting). Try to avoid planting into areas with large weed
“seed banks” in the soil. Find out what weeds are in the area, how
long they’ve likely been there producing seed, and how easy they
are to kill. It can take over a year to get really weedy areas ready to

Late winter/spring moisture is critical for germination –
plantings are more likely to succeed when some supplemental
irrigation is possible if needed.
Find pictures of seedlings of the wildflowers so you will be
able to tell friend from foe when they germinate.
Patience is a virtue with native wildflower seed – some may

plant. Controlling weeds amongst desirable wildflower species is

not germinate until two or more years have passed. Weed control

very difficult in large areas.

can be a challenge during this period.

Buying seed
Wildflower mixes often contain non-native species or highly

Transplant alternative
Consider using wildflower transplants if the area is small and

competitive native species and may spread outside the planting

you want to know exactly what you are going to get. This is usually

area – know what you are getting. Consult your local University

more expensive unless you start them yourself. Small transplants

of Wyoming Extension, USDA-Natural Resources Conservation

may be hard to find. These plants will need care (such as adequate

Service, or weed and pest or conservation district office if you

water) for the first couple of years.

have questions. Knowing how competitive the wildflowers are and

Bite off only as much as you can chew – wildflower

expecting the number of plants of each kind to vary over the years

plantings usually involve ongoing effort. Poorly planned and

in long-term plantings is helpful – nature is never static.

maintained plantings may become a weed fest. Think twice

Quality wildflower seed of species native to your area can be

before doing plantings in existing areas with native vegetation in

expensive – demand often outstrips supply. You may need to place

reasonable shape. Instead, consider managing the area in a way

your order early to get what you want.

that promotes native plant health. The bees will thank you for it!

Consider adding some bunch grasses for bumble bee nesting
habitat, weed competition, and ground cover.
Some wildflowers can be toxic to livestock if eaten (such as
larkspur, for example).

For more information on wildflower plantings
“Ten Rocky Mountain native you can grow,” Susan Winslow,
Barnyards & Backyards magazine, Spring 2015 issue pgs 11-13. http://
bit.ly/rockymountainnatives
Online Appendix 1 – contains example seed mixes
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