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What Is the Xerces Society?

Conservation policy,
advocacy,
education,
implementation, and

research to protect
Invertebrates and
their habitat

Photos: VADGIF,Anne Averill, H. Ballard, Ed Ross
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The Xerces Society
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Outline for Today

Today’s agenda

* Importance of Pollinators

* Diversity of Pollinators
and Habitat Needs

» Supporting Pollinators:
On Farm Habitat

Photo: Nancy Adamson
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Importance of Pollinators: Ecological Keystone

More than 85% of flowering plants require an animal, mostly insects, to move pollen.

Photo: Sarah Greenleaf

Ollerton, Winfree & Tarrant. 2011. How many flowering plants are pollinated by animals? Oikos 120:321-326
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Importance of Pollinators: Valuable for Wildlife

Fruits and Pollinators are Pollinator
seeds are a food for wildlife, habitat is

major part of including 89% compatible with
the diet of of birds!! the needs of
many birds and other wildlife
mammals

: . . ) ) © 2017 The Xerces Society, Inc. All rights reserved.
Photos: Xerces Society / Matthew Shepherd; Wildretu  rn, Flickr; Colleen Prieto, Flickr; Karen Ward, NPS



Pollinators and Our Food

» 35% of crop production worldwide

e $18 to $27 hillion value of crops in
U.S. ($217 billion worldwide)

e Most of our vitamins and minerals

e One in three mouthfuls of food and
drink

Image Credit: “Blueberries for Sal” by Robert McCloskey



IIIIPUILdIIUC Ul FOIHIITIALUIS. T1uilliadll
Nutrition

Photo: Produce section with bee-pollinated crops, by Whole Foods . .
Market © 2019 The Xerces Society, Inc. All rights reserved.




IIIIPUILdIIUC Ul FOIHIITIALUIS. T1uilliadll
Nutrition

One in three mouthfuls of
food and drink we consume

Photo: Produce section without bee-pollinated crops, by Whole . .
Foods Market © 2019 The Xerces Society, Inc. All rights reserved.
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Nutrition

Photo: Dairy section with bee-pollinated crops, by Whole Foods Market . .
© 2019 The Xerces Society, Inc. All rights reserved.
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Nutrition

Photo: Dairy section without bee-pollinated crops, by Whole . .
Foods Market © 2019 The Xerces Society, Inc. All rights reserved.




Importance of Pollinators: Main Groups

Photos: Bryan E. Reynolds (2); Sarah Foltz Jordan; David Inouye; Bruce Newhouse; Mace Vaughan © 2019 The Xerces Society, Inc. All rights reserved.



Importance of Pollinators: Bees

Bees are the most
efficientand
important pollinators:

* Actively collect and
transport pollen

» Exhibit flower
constancy

* Forage in area
around nest

Photo: Rollin Coville
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The European honey bee — a unigue species

» Social bees, caste system (queen, workers,
drones), cooperative care

Perennial colony, overwinters by feeding on
honey stores

Colonies managed for crop pollination:
temporarily brought to farms to provide crop
pollination

© 2019 The Xerces Society, Inc. All rights reserved.
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The European honey bee

We are reliant on a pollinator that is experiencing many problems.

Photo Credit: Dr. Frank Drummond, The University of Maine

© 2019 The Xerces Society, Inc. All rights reserved.




Even as bees decline, crop acreage
requiring bee pollination grows

From 1961 to 2006, the proportion
of pollinator-dependent crops rose
18-35% globally (300% increase in
acreage)

5,000 to 10,000 new acres of
Wisconsin cranberries over the
next decade

150,000 new acres of California
almonds anticipated

Photo Credit: Eric Venturini

Aizen MA, LA Garibaldi, SA Cunningham, AM Klein. 2008. Long-term global trends
in crop yield and production reveal no current pollination shortage but increasing
pollinator dependency. Current Biology 18:1572-1575.

Food and Agriculture Organization of the United Nations (FAO). 2009. FAOSTAT.
Faostat.fao.org



Meet our native wild bees

Nearly 3,600 species of native bees in the U.S., 5,000 species in North America, 20,000 species
globally

© 2017 The Xerces Society, Inc. All rights reserved.



Life Cycle of a Solitary Bee

Mining bee (Andrena spp.): a year
in its underground nest as egg,
larva, and pupa before emerging to
spend a few weeks as an adult.

Photos: Dennis Briggs © 2019 The Xerces Society, Inc. All rights reserved.



Ground Nesting Bees

Nearly 70% of native bee species nest
underground

* Resemble ant-nests from above ground

* May be found in turf, more often on exposed
ground with low plant cover

» Sandy to loam soils preferred but some will nest
in clay too

© 2019 The Xerces Society, Inc. All rights reserved.
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Above-Ground Tunnel Nesting
Bees

Nearly 30% of native bee species nest in above-
ground tunnels or stems

Hollow or pithy stems, old beetle borer holes, shags,
rotting wood, snail shells

Nest tunnel partitions constructed of  mud, leaf

pieces, or sawdust
Conserve snags, brush piles

Photos: Edward S. Ross. Darrin O'Brien

© 2019 The Xerces Society, Inc. All rights reserved.




Bumble Bees

45 species in U.S.

Social colonies founded by single queen

Annual, colonies last only one season
Nest may contain 25-400 workers

Photos: Elaine Evans; Xerces Society / Eric Lee-Mader

Bombus
impatiens
(Common
Eastern bumble
bee) is available
for commercial

use

Nest above or
below ground in
insulated cavities:
abandoned rodent
burrows, brush
piles, tussocks,
tree cavities, rock
walls, and more

© 2019 The Xerces Society, Inc. All rights reserved.



Bumble Bee Life Cycle

Winter: Hibernating queen

Fall: Mated queens Spring: Queen
seek overwintering establishes nest and
sites, founding queen lays eggs
dies
Early Fall: Males Early Summer:
leave nest, then new Worker females help
gueens leave to find a grow the colony
mate

After mating,

males die

Summer: Colony peak

lllustration: David Wysotski © 2019 The Xerces Society, Inc. All rights reserved.



Benefits of
diversifying crop
pollinators

Study of 41 crops around the globe:

Wild pollinators provide better
guality pollination, setting fruit at
twice the rate of honey bees

Better quality pollination relates to
cross-pollination, the ability to buzz
pollinate, and other ways bees
interact with flowers.

Honey bees supplement not
substitute an entire pollinator
community

Garibaldi et al. 2013 Wild pollinators enhance fruit set of crops regardless
of honey bee abundance. Science 339: 1608-1611

Photo: Xerces Society / Nancy Adamson

© 2019 The Xerces Society, Inc. All rights reserved.
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Security

Native bees can be an insurance policy against continued honey bee declines and rising costs

Photo Credit: Mace Vaughan

© 2019 The Xerces Society, Inc. All rights reserved.




Value of diversifying sources of pollination

© 2019 The Xerces Society, Inc. All rights reserved.



Photo Credit: Eric Venturini, The University of Maine

Efficiency and Synergy

Native bees active earlier, and in
cooler, wetter weather

Native bees perform buzz pollination

Many “synergies” when both native
bees and honey bees are working
flowers

Native bees have no rental fees!

Some native bees specialize on crop
species

© 2019 The Xerces Society, Inc. All rights reserved.




Wild Bee Pollination

In Maine wild blueberry, more bees on blueberry blossoms, and a 10% increase in fruit set

Venturini, Drummond, Hoshide, Dibble, and Stack. 2017. Pollination Reservoirs in
Lowbush Blueberry (Ericales: Ericaceae). Journal of Economic Entomology, 110(2):
333-346.

© 2019 The Xerces Society, Inc. All rights reserved.




Second year after planting, 1/3 of
pollen in bumble bee pollen loads
was from pollinator plantings



Wild Bee Pollination

Pollinator plantings increased bumble bee visitation to
high tunnel strawberries

25% more pollinator visits on strawberry blossoms

If this led to even a 5% increase in top quality
strawberries, $470 more per tunnel per year




How to Support
Pollinators:

1. Recognize pollinator habitat you already have

2. Adapt existing practices to support, not harm,
pollinators

3. Enhance habitat for pollinators



If you build it...

The amount of natural habitat on or
close to the farm has a direct
influence on pollinator diversity and
abundance




Photo: Rufus Isaacs

Pollinator Habitat

You probably already have
some!

Berry pollinators are supported

0)%
Unmanaged/natural areas
Spring-flowering trees (willows, maples)
Decaying trees or sandy banks

© 2019 The Xerces Society, Inc. All rights reserved.




What do bees need?

1. Food

Nectar
« Pollen
Water

2. Shelter

Nesting resources

3. Safe environment
» Pesticide protection




Plant Selection

Select species that have overlapping bloom times from spring to fall

Photos: Bryan E. Reynolds (2); Matthew Shepherd (3) ; Jennifer Hopwood (2); Nancy Lee Adamson

© 2019 The Xerces Society, Inc. All rights reserved.
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Avoid plants that may be host plants for
pests

Host plants for SWD, avoid planting:
Native roses

Honeysuckles

Dogwoods

Beebalms (Monarda spp.) can host
powdery and downy mildew

Photo: Jennifer Jewett/USFWS, Peter Persall/lUSFWS

© 2019 The Xerces Society, Inc. All rights reserved.




Choose plants that are attractive to
beneficial insects also

« Small, open floral structure
o Extrafloral nectaries

o Carrot family
 Golden Alexanders
 Rattlesnake Master

Photo: David Stang, Chris Helzer

© 2019 The Xerces Society, Inc. All rights reserved.




Nesting and Overwintering Sites

» Nesting sites for bees, wasps

» Pupation and overwintering sites for butterflies, moths, beetles, flies

Photos: Jennifer Hopwood

© 2017 The Xerces Society, Inc. All rights reserved.




Bee Nests: Stems

Establish plants with pithy stems:

Cane berries

Smooth sumac
Spotted joe pye weed
Narrowleaf coneflower
Blue hyssop

False indigo bush

Photos: Jennifer Hopwood

© 2019 The Xerces Society, Inc. All rights reserved.




Bee Nests: Ground

Maintain areas that are not tilled regularly

© 2019 The Xerces Society, Inc. All rights reserved.

)
1)
(8]
2
@
X
2
S
o
@
<
o
)
<
(%2]
B
(@)
<
=
IS
=
-
o)
(8]
2
@
X
2
S
o
o)
=
[
o
I
,_
@
=
c
c
@
g
5
o
S
S)
i=
(oL,



Nesting Habitat: Logs and Snags

© 2019 The Xerces Society, Inc. All rights reserved.



Pesticide Risks

A wide variety of pesticides, including
insecticides, herbicides, and
fungicides can harm pollinators:

Broad spectrum insecticides

Fungicides

Pesticide mixtures
Multiple methods of exposure

Photo: Jennifer Hopwood,

© 2019 The Xerces Society, Inc. All rights reserved.




Native bees face different risks than honey bees

» Solitary species have no buffer for reproduction; pesticide deaths have impacts on population
* Native bees are on site all year
» Bees could be exposed when in their nests or through nesting materials

© 2019 The Xerces Society, Inc. All rights reserved.




Reducing Risk

Limit Exposure

Timing is everything:
 Don’t spray plants in bloom
* Mow understory if it contains flowers before
Spraying
e Spray at night
* Most pollinators are not active at night

Target applications:
» Use only when demonstrated need

» Target plants that have pest issue, not all
plants

© 2019 The Xerces Society, Inc. All rights reserved.

Photo: USDA ARS
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Options

Use selective products when possible; broad spectrum
Insecticides more likely to be harmful

Use products with short residuals when possible

Resources:

« How to Reduce Bee Poisoning from Pesticides is
available as a report or an app for your phone

UC IPM’s On-line Bee Precaution Pesticide
Rating tool

WIN-PST

© 2019 The Xerces Society, Inc. All rights reserved.



Locating habitat: Bee foraging ranges

© 2019 The Xerces Society, Inc. All rights reserved.




Establish permanent cover with
wildflowers and bunch grasses
adjacent to crop fields or
beneath perennial crops

Field borders, natural areas
further from crop fields






Habitat for Pollinators-Riparian areas

Photos: Xerces Society/Mace Vaughan; NRCS/Lynn Betts

© 2019 The Xerces Society, Inc. All rights reserved.




Habitat for Pollinators

Cover Crop — Can include a
mixture of flowering forbs such as
clover, mustard, buckwheat,
phacelia, partridge pea, or
sunflower.






NRCS can Help!

Financial Assistance for Eligible Producers

Conservation Cover
Hedgerow Planting

Early Successional Habitat
Development/Management

Cover Crops
Structures for Wildlife

Integrated Pest Management (CAP AND
Implementation)

Pollinator Habitat Enhancement Plans (CAP)

Brush Management
Windbreak/Shelterbelt
And more...

© 2019 The Xerces Society, Inc. All rights reserved.

Photo Credit: Eric Venturini, The University of Maine
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Does it Work?

Peaked
Mountain Farm

Dan and Gall
VanWart

Photo Credits: Dan VanWart

© 2019 The Xerces Society, Inc. All rights reserved.



Native Bees + Honeybees = Syfnergies
hybrid sunflower.

Greenleaf, S.S., and C. Kremen. 2006. PNAS, 103(37): 13890-
13895

USDA-ERS. 2017. Economic Research Report Number 232. Figure from Greenleaf and Kremen 2006.

© 2019 The Xerces Society, Inc. All rights reserved.




Native Bees + Honeybees = Synergies

Synergistic effects of non-Apis bees and honey bees for pollination services
Brittain, C. et al. 2012. Proc R Soc B, 280: 20122767.

© 2019 The Xerces Society, Inc. All rights reserved.
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Native Bees + Honeybees = Synergies

Synergistic effects between bumblebees and honey bees in apple orchards increase cross pollination, seed number and
fruit size

Sapir, G. et al. 2017. Scientia Horticulaturae, 219(2017): 107-117.

Photo Credit: Thelma Heidel-Baker, The Xerces Society Figure from Sapir et al. 2017

© 2019 The Xerces Society, Inc. All rights reserved.
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Bee Better Certified

Bee Better Certified™ identifies and celebrates farmers and businesses that adopt farm management
practices that support pollinators, and gives consumers confidence that their purchasing decisions
benefit pollinators and the farmers working to protect them.

© 2019 The Xerces Society, Inc. All rights reserved.



Bee Better Certified

Creating Better Places for Bees

Set Aside Habitat Areas Conserve Nest Sites
on the Farm for Bees

Protection from Better Management of
Pesticides Commercial Bumble Bees

© 2019 The Xerces Society, Inc. All rights reserved.



Bee Better Certified

Bee Better Certified™ partners with farmers and food companies to conserve bees and other pollinators
in agricultural lands.

Third-Party Audit by Oregon Tilth

2 3

beebettercertified.org

© 2019 The Xerces Society, Inc. All rights reserved.



Acknowledgements

Thank you to Wayne Munroe, The York County Farmers’ Network, and these Xerces Society supporters:

Xerces Society Members Gaia Fund ninety-nine girlfriends
Annie's General Mills Sarah K. de Coizart Article
Bently Foundation Haagen-Dazs %Eu@tTH Perpetual Charitable
Bill Healy Foundation Ittleson Foundation The Monarch Joint Venture

Cascadian Farm J.Crew Sustainable Agriculture Research
Ceres Trust Justin's and Education program

Cheerios Madhava Natural Sweeteners ~ Turner Foundation
Cinco Metabolic Studio U.S. Degartment of Agriculture

_ : Natural Resources Conservation
CS Fund Minnesota Environment and Service

The Dudley Foundation NEUEN [RESOUEES T FLS The White Pine Fund

Endangered Species Chocolate NeLbie vellisy Whole Systems Foundation

© 2019 The Xerces Society, Inc. All rights reserved.



