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As we manage for pollinators, one key concept
related to climate change is that we are planting
a wide diversity of species. First, that helps to
ensure that pollen and nectar resources are
available throughout the growing season.

Second, we don’t know how plant species may
react to climate change. So, it makes sense to
plant a wide diversity of plant species that
support wildlife. We assume that at least some
plant species will do well in our region.






Native bees don’t build the wax or paper
structures we associate with honey bees or
wasps, but they do need places to nest,
which vary depending on the species.

Wood nesting bees are solitary, often
making individual nests in beetle tunnels in
standing dead trees. They will also burrow
into Sumac, Box elder, Blackberry,
Raspberry, Elderberry twigs to lay eggs.






Ground-nesting bees include solitary
species that construct nest tunnels under the
ground.

LEAVE SOME OPEN SOIL AREAS, but not

so much that there are erosion issues

Cavity-nesting social species-bumble bees-
make use of small spaces, such as
abandoned rodent burrows, wherever they
can find them.

LITTLE BLUESTEM and other native

grasses also provide nesting for bumbles.









Native wildflowers:
e Lupine e Beebalm

» Baptisia » Joe Pye Weed
» Spiderwort * Mountain Mint
e Penstemon * Boneset

* Milkweed  Blazingstar

» Blue lobelia  Sneezeweed

e Partridge Pea < Goldenrod

* Hyssop e Asters

Photos: Eric Mader


















« High quality nectar source for
pollinators

» Obligate host plants for monarch
caterpillars

» Top species for attracting beneficial
Insects

James, D.G. 2010. Attraction of beneficial insects to flowering endemic perennial plants in the Yakima Valley. Irrigated Agriculture

Research and Extension Center, Washington State University. Unpublished raw data.







Insect pollination is critical for the production
of many important crops in the United States
including: alfalfa, almonds, apples,
blackberries, blueberries, canola, cherries,
cranberries, pears, plums, squash, sunflowers,
tomatoes, and watermelons.

Native pollinators, most importantly wild bees,
provide free pollination services and enhance
farm productivity and profitability through
increased yields and improvements in crop
quality.






Unlike honey bees, bumble bees and other
native bees perform buzz pollination (the bee
grabs onto a flower’s stamens and vibrates its
flight muscles, releasing a burst of pollen from
deep pores in the anther).

This behavior is highly beneficial for the cross-
pollination of tomatoes, peppers, cranberries,
and blueberries, among other plants.

Although tomatoes don’t require a pollinator to
set fruit, buzz pollination by bees results in
larger and more abundant fruit.



In the absence of rented honey bees, canola
growers in Alberta, Canada, make more money
from their fields if 30 percent of the land is left in
natural habitat, rather than planting it all. This
natural habitat supports populations of native bees
close to fields and increases bee visits and seed set
in adjacent crops.

Over eighty species of bees pollinate berry crops in
Maine and Massachusetts.

Native pollinators have been shown to nearly triple
the production of cherry tomatoes in California.









Creating hedgerows with a wide variety of
plants that have overlapping flowering
periods will provide bee habitat throughout
the growing season and strengthen
populations of natural enemies of crop
pests.



Mowing can cause direct insect mortality,
especially for egg or larval stages that can’t
avoid a mower.

Ideally, mowing should occur in the fall or
winter when flowers have died or are dormant.

Mowing a mosaic of patches over several years
is better than mowing an entire site all at once;
no single area should be mowed more than once

a year.



SNAGS

Keeping dead trees standing provides shelter
for native bees. Some solitary bees build nests
in abandoned beetle tunnels in snags

RIPARIAN AREAS

Habitat along streams should contain a
diversity of plants. Willows, in particular, will
nourish bumble bee queens in the spring so that
large numbers of workers are available when
crops begin to bloom. Maples also produce
pollen early in spring.



Which set of animals represents the largest
group of pollinators ?



BEETLES

Beetles comprise the largest set of pollinating
animals, due to sheer numbers. They are
responsible for pollinating 88% of the 240,000
flowering plants globally.

Beetles were among the first insects to visit
flowers and they remain essential pollinators
today. They are especially important pollinators
for ancient species such as magnolias and
spicebush.



What is the Xerces Society?



Bugs Drive the System

Wildlife conservation

= Fruits and seeds are a major
part of the diet of about
25% of birds, and many

mammals

® Pollinators are food for
wildlife

USDA-NRCS

Robert Parks USDA-NRCS Photo: Karen Ward, NPS



North America: 4,000+ species




Bees: Distinguishing Characteristics

Characteristics of Bees: Branched hairs

Long
tongues

Two pairs of Pollen-carrying hairs (scopa)
attached wings (on abdomen or hind legs)

Photos: Ralph Hozenthal, Mace Vaughan, Laurence Packer



Pollen basket

Photos: MJ Hatfield , Bruce Newhouse, Eric Mader



Photos: Rollin Coville, Elaine Evans
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Photos: Mace Vaughan, Eric Mader



Photos: Elaine Evans, Mace Vaughan



Pollen basket

(corbicula)

Photos: Betsy Betros, USDA/ARS



Smooth abdomen




Yellow-faced bee (Hylacus Sweat bee (Halictus )

Characteristics: Sweat bee (Lasioglossum )

« Small size, drab colors (black, brown,
dull green or blue)

e Short hairs, some with pale stripes

e VVery common

e Some attracted to perspiration




Agapostemon

Characteristics:

« Small size, less hairy
 Bright metallic green

« Some with pale stripes

« Common, generalist visitors

* Some attracted to sweat

Augochlora pura
Augochlorella

Photos: James Cane, MJ Hatfield, Bruce Newhouse, Eileen Miller



Roughly 70% of native
bee species nest
underground.

 Resemble ant-nests
from above ground

* Nest chambers are
lined with waxy glandular
secretions, and can
sometimes even resist
flooding

« Very common bees

Photos: Eric Mader, Rollin Coville, Dennis Briggs




Roughly 30% of native species
nest in hollow plant stems, or
old beetle borer holes

* Nest tunnel partitions constructed

of mud, leaf pieces, or sawdust

« Artificially managed for some
crops

« Conserve snags, brush piles

Photo: Matthew Shepherd Photo: Mike Carter



Design Considerations:

Distance to crops: Small bees may fly less than 500 ft., bumble bees up
to 1 mile

Photo: Toby Alexander (VT NRCS)



Design Considerations:

* Bloom Time Succession: Include at least 3 species in bloom for each
season (spring, summer, and fall)

Photo: Eric Mader



Additional Design
Considerations:

Floral Diversity: Bee and butterfly
diversity maximized when 15 to 25
flower species are present.

Photo: Eric Mader



Additional Design Considerations:

Nest Sites: Warm-season bunch grasses, stumps and snags,
brush piles, naturally occurring bare ground, artificial nest blocks

Photos: Don Keirstead



» Use only plants with documented value to pollinators
» Avoid species with weed-potential (ex: goldenrod near cranberries)

* No alternate pest/disease host plants (ex: rosaceous plants near tree
fruit)

Photos: Mace Vaughan



Establishing New Habitat: Keys to Success

The 6 Critical Elements of Establishing New Habitat from Seed:

Remove ALL perennial weeds prior to planting
Do not disturb dormant weed seed

Make a clean seed bed/planting area

Use appropriate planting technology for the site

Plant perennial seed in the fall

Manage annual and biennial weeds for two years after planting




For Organic Farms:

* Repeat shallow cultivation (4
to 6 week intervals), or shallow
cultivation followed by a
smother crop (at least 1 year
on previously cropped land)

* Buckwheat
e Sudan grass

 Solarization (clear plastic): At
least 1 year on previously
cropped land

 Horticultural vinegar
(expensive)

Photo: Matthew Shepherd



Second Year:
« Annual weed proliferation

« Control with mowing to prevent flowering (except
In annual wildflower plantings!)

Photos: Eric Mader



























