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() THE XERCES SOCIETY What is the Xerces Society?

FOR INVERTEBRATE CONSERVATION

o~ THE XERCES SOCIETY
FOR INVERTEBRATE CONSERVATION

Since 1971, the Society has worked to protect wildlife
through the conservation of invertebrates and their habitat.

Major Programs:
AEndangered species
AAquatic invertebrates
APollinator conservation

* Xerces blue butterfly (Glaucopsyche xerces), the first U.S. butterfly
to go extinct due to human activities
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The Xerces Society:
A Nationwide Pollinator

Training and Education Program

ATraining and outreach

= ATechnical publications

4 AApplied research

4 ADirect technical support to growers
ADevelop new conservation tools
Alnformation for policymakers and media
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Xerces Pollinator Program Technical Expertise

Xerces Society Staff
Background

Graduate level training in
ecology, entomology,
horticulture, and teaching.

Professional experience in
farming, wildlife conservation,
ecological research, habitat
restoration, commercial
beekeeping, crop scouting,
and native seed production.

Photos: Eric Mader
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Pollinators provide an ecosystem service that
enables plants to produce fruits and seeds. L 5

A35% of crop production, worldwide

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

AOne in three mouthfuls of food and drink
we consume

Morse RA, Calderone NW. 2000. The value of honey bees as pollinators of U.S. crops in 2000. Bee Culture 128: 1i 15.

Klein et al. 2007. Importance of pollinators in changing landscapes for world crops. Proc. R. Soc. B 274: 303-313. Photo: USDA-ARS/Peg “y Greb
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£ Most crop pollination is done by the

X European honey bee.
N

This leaves us reliant on a single pollinator,
one that is experiencing many problems. i
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coin Sl iy Honey Bees: A Pollination For Hire Industry

Honey Production & Pollination by State

chusetts

Rhode
kland

annecticul

Honey is produced in every
state. Leading boney-producing
states are California, Florida,
Minnesota, Montana, North
Dakota and South Dakota.

. Major movements of migratory beekeepers
About balf of the nation’s full-

time beekeepers migrate with O SEOEIReY SoSUChg siates

their beebives, providing Major Crops that Depend on Honey Bees for Pollination
pollination services to farmers

across the country,

alfalfa seed, almond, apple, avocado, blueberry,
cantaloupe, cherry, cranberry, cucumber,
honeydew, kiwi fruit, pear, plum,

sunflower, vegetable seed, watermelon
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Fewer honey bees available R

A50% decline in managed hives
since 1950

A70-100% decline in feral
colonies

AAnnual losses of 15% to 22%
since the mid-1990s

' Causes: Disease, pests, honey
prices, and?é

- e 4

Nation al Research Council. 2007. Status of Pollinators in North America. National Academies Press, 326 pgs. Photo: USDA-ARS/Scott Bauer
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beekeeping operations in the £

% U.S. lost an average of 45%
st |~ Of hives.
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vanEngelsdorp, D., R. Underwood, D. Caron, J. Hayes Jr. 2007.An Estimate of Managed Colony Losses in the Winter of
2006 - 2007: A Report Commissioned by the Apiary Inspectors of America. Am. Bee Journall47, 599-603. Photo: Eric Mader
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Combined annual honey bee !
losses

A2006-07: 31% losses
A2007-08: 36% losses
A2008-09: 29% losses
A2009-10: 34% losses
- A2010-11: 30% losses

Causes: Add Colony Collapse
* Disorder to the mix of pests,

disease, starvation, and other

challenges to honey bees.

Photo: USDA-ARS/Scott Bauer
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Colony Collapse Disorder

ADisease/pathogen?
ANew strain of Nosema?
Alsraeli Acute Paralysis Virus?

APests?

APoor diet?

B Alnsecticides?
AStress?

. AGenetics?
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Honey bee colony rental rates for selected California crops, 1995i
2005.
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Pollination Fees

(¥ THE XERCES SOCIETY Crop Pollination: Honey Bees in Decline

\ 2008

2007

Honey bee colony rental rates for selected California crops, 19951
2005.

Plus almonds, 2006-2008
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Yellow-banded Franklin

Native bees also RSN

In decline:

Four closely related
species of bumble
bees

Rusty pa;[ched
'
.‘!,‘

' 'r T&

Evans, E.,R. Thorp, S. Jepsen, and S.
Hoffman Black, 2009. Status Review of Three
Formerly Common Species of Bumble Bee in
the Subgenus Bombus. Xerces Society.

Cameron et al. 2011. Patterns of widespread
decline in North American bumble bees
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Historic range of Bombus occidentalis

Map based on Milliron 1971, A Monograph
of the Western Hemisphere Bumblebees.

The western bumble bee was once commonly found
in the western United States and Canada. They can
still be found in northern and eastern parts of their
historic range, but populations from southern British
Columbia to central California have nearly disappeared
in recent years. Your efforts to search for this bee
will help document their current range. The Xerces
Society and scientists studying bumble bee decline
will use this information to promote conservation of
remaining B. occidentalis populations.

-

Western Bumble Bee

ABombus occidentalis was one
of most common bumble bees
In western North America

ANow gone from most of the
western part of its historic
range

AThe decline may be caused
by a pathogen introduced from
commercially reared bumble
bee colonies

Images: Derrick Ditchburn and The Xerces Society
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Fewer honey bees available

Almportant to diversify pollinators
for agriculture

~ Almportant to strengthen habitat
&~ and pesticide protection for all
bees (honey and native)
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The amount of natural habitat on or
close to the farm has a direct
Influence on pollinator diversity and
abundance.
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Why Develop New Pollinator Habitat?

Bees need food sources before and after crop bloom

AExample: flight periods of native bees in relation to blueberry bloom.

TAXA
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Colletes (inaequalis,
validis)

Andrena

Augochlora pura

Augochlorella striata

Halictus (females)

Lasioglossum
(females)

Osmia

Bombus

I * I Agriculture and

Agri-Food Canada

© Data from Steve Javorek, Agriculture Canada
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Example: Farms in Mid-Atlantic region

In 90% of farms studied in New Jersey and

Pennsylvania, wild native bees provided all
pollination needed for watermelon.
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Winfree, R. et al.. 2008. Wild bee pollinators provide the majority of crop visitation across land-use gradients in

New Jersey and Pennsylvania, USA. Journal of Applied Ecology 45:793-802. P ¥
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Example: Canolain Canada

In the absence of honey bees,
canola growers make more
money on their land if 30% is
in natural habitat, rather than
planting it all.

Morandin, L., and M. Winston. 2006. Pollinators provide economic incentive to preserve

natural land in agroecosystems. Agriculture, Ecosystems and Environment 116:289-292.
Photo: Mace Vaughan
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Example: Watermelon in California

If more than 30% of the area within
1.2 km of a field is natural habitat,
growers can achieve full pollination of
watermelons by native bees in the
Central Valley.

Kremen, C. et al. 2004. The area requirements of an ecosystem service: crop pollination
! by native bee communities in California. Ecology Letters 7:1109-1119.
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The Current Farm Bill

AMakes pollinators a priority
for every USDA land
manager and
conservationist

Aldentifies pollinator habitat
as a priority for EQIP

ARequires that pollinators are
considered in the review of

Practice Standards

AEncourages the inclusion of
pollinators in all USDA
conservation programs

Photo: Mace Vaughan (Xerces Society)
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USDA Natural Resources

Conservation Service

(NRCS)

AEnvironmental Quality
Incentives Program (EQIP)

Awildlife Habitat Incentives
Program (WHIP)

AConservation
Stewardship Program
(CSP)

USDA Farm Service
Agency (FSA)

AConservation Reserve
Program (CRP)

Photo: Mace Vaughan
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United States Technical Note No. 78

AJoint Xerces-NRCS staff !
positions O NRCS
Natural
Resoures
ATech Note 78: Using Farm Bill
Programs for Pollinator i Using Farm Bill Programs for
Conservation 5 T Xoncrs Pollinator Conservation
LN SnﬂH\
APractices for Pollinators G| S Frarcisco

Sy | STATE L\lwusn v

A Tree/Shrub Establishment =

A Conservation Cover

A Hedgerow Planting

A Field Border

A Restoration and Management of Rare
or Declining Habitats

A Range Planting

A Upland Wildlife Habitat Management

A Pest Management

A Early Successional Habitat
Development/ Management

Auust 2008
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Diversified Organic Farm

AFresh market, CSA,
restaurants, local grocery
chains, sheep

A24 Acres
AFruits and vegetables
ARiver-bluff location

AConventional farm
neighbors

APotential resources
concerns
APollinators
APest management
AProtection from
neighbor s pesticides
AWeed control in fallow
ground
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Proposed Practices LN AEEE
Field Border (386) ‘ 1 Pollinator Hedgerow |
ADiverse native forb plantings g 1,5‘;- ™ ﬁ'

- asture and

Hedgerow (422)

AOuter row of evergreens to
shield against offsite drift,
iInner row of diverse flowering
native shrubs

Cover Crop (340)
APhacelia tanacetifolia,
crimson clover, buckwheat

Pasture and Hayland (512)
AGrazing plan to encourage
forb diversity and abundance

Conservation Cover (327)
AMixture of low cost forbs
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Xerces Society: On the Ground Efforts

New England and the Mid Atlantic Case Study:

® AXerces and farmer-partners establish mass wildflower plantings on
% apple, pumpkin, blueberry, and cranberry farms

j AJoint Xerces-NRCS staff position at Cape May, New Jersey Plant
| Materials Center

\l \" "i’i v P
A‘%’ \\ \\ ‘,%5 F5L
Z AT N { ‘l

.....

W, Planting wildflowers adjacent to B
- New Hampshlre apple orchard
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CaliforniaCase Study:

o

AWorking with farmers and
NRCS:

funding allocated through
WHIP for habitat
restoration in 2009

¥ ANearly 60 miles of

hedg established

b A A i St

{

w Xerces biologists m
farmers and agency
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£5  TrE XERCES SOCIETY Xerces Society: On the Ground Efforts

Oregon Case Study:

5s AXerces provides consulting,
¥ and installation support for
cherry, pear, and berry
farms across the state

¢ AXerces seed mix and e . .
. establishment trials L I e YeIIow-f_acec_j bumble
underway at Corvallis £ i bee pollinating
NRCS Plant Materials
Center

~ AJoint NRCS staff position at g
Western Region Tech.
Support Center

o~

B4 STk g ) 3
o 4 | -

7 > < . e 3
P R P o ol AL
2 Lo St gy

A ’ ‘ : 2 . B, l % | . \‘
gl . Pollinator Hedgerow at Corvallis Plant Materials Center §
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~ Washington and Idaho:

Conservation Reserve
Program (CRP)

AWorking with NRCS/FSA
to design dry land seed
mixes

' ACP-42: Pollinator
Practice Standard (high
density forb plantings

™ within standard CRP)

s
¥ A4,500 CP-42 acres
& enrolled in WA/ID in

3

e

4 Y ol o , 1 1 .
XRR Photo: Eric Mader
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() THE XERCES SOCIETY Pollinator Conservation: Multiple Benefits

Benefits to Soil and Water

APollinator plants can be
Incorporated into buffer
systems

{| AProtection of highly
erodible sites

APolllnator plants in filter

strips, shelter belts,
ditches, road and utility
rights of way, riparian
areas, etc

Photo Mace Vaughan (Xerces Somety)
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Benefits to Other
Wildlife

APollinator-produced
fruits and seeds
comprise 25% of the
global bird and

mammal diets Ay
1':;'5,-.‘,:" Yat

APollinators are food for
wildlife

APollinator habitat is
directly compatible with
the needs of other
wildlife, especially
grassland birds, such
as sage grouse
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Benefits to Threatened Species

APollinators conservation supports other regional conservation priorities

Aln Montana, habitat support for the Western Bumble Bee or Sage Grouse |

: J

Fender® blue butterfly

Photo: Dana Ross
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Benefits to Agriculture

AThe same efforts that support
pollinators also support predatory
and parasitic insects

= AReduced need for pesticides
(conservation biological control)

Syrphid fly drinking
raspberry nectar

Parasitoid wasp

N g
3 ™ &

e | .
Photos: Mace Vaughan, Paul Jepson, Mario Ambrosino
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Xerces Society: Additional Resources

Attracting Native Pollinators belongs
on the bookshelf of everyone who
values the future of the natural
world.

- Douglas W. Tallamy, researcher and author of
Bringing Nature Home

Precise, elegant and thoughtful, the
recommendations offered by the
Xerces Society will become essential
to advancing a healthy and diverse
food production system.

- Gary Nabhan, author of The Forgotten Pollinators
and Renewing America s Food Traditions

Attracting

NATIVE
POLLINATORS

— f
Exsie rolnationinyom | Identify the flower-visiting [RE e e ] \.l -
(IR e AUsIAT=s sl nesting sites for bees and |

garden, orchard, or farm

" Create a landscape that is beautiful, diverse,

and pollinator friendly
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Pollinator Conservation
Resource Center

Region-specific Information from
Xerces, Cooperative Extension,
USDA-NRCS, NGO, and other
sources, including:

ARegional plant Lists =
ANational plant lists e

AConservation Guides s
ANest construction guides < T =
ALinks to identification guides e
APesticide Guidelines e
ANative Plant Nursery Directory

www.Xerces.org/pollinator-
resource-center
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Conservation Seed
Store J‘HF/.EE CES YUCIETY

Ol INVEITELITE SONTERYEIS

about programs publications news invertabrates our work support
WWW.Xerces.o I’Cl/ Pollinator Conservation Seed Mixes View Cart
Your purchase supports our pollinator conservation work. Click here to donate

pollinator-seed

Regional Native Pollinator Wildflower Seed Mixes

CENTRAL GREAT LAKES AND MIDWEST NATIVE SEED MIX Quantity:

Produced by JF New Nurssey, this mix includes high quality 1000 =a ft 0\')9313" 25 < ABOUT OUR SEED MIXES
native parennial VHV'H"II"B tf*:t are highly attractive to Sqit(©. ) $40. 2.4

Intermountain West

Regional seed mixes ar= locally

=) 0 poliinators, and appropriate for natural habitat restoration in
N a.t I Ve Seed M I X the: following slates: MG O, DN, TLTA: NO. Add 20,Cart produced in their respective regions by
. ’ WY Contains st least 12 of the following wildflowers and one grass: Laverdsr Hyssop indzp=rdert farmars, using local
‘ O m I n g SO O n I {Agastache foeniculum), Les“ Plant (Amorpha canescens), Prairie Monarch Flower {Asclepias sulivanti), =co-type za=d wharever possible.
" o n Mo Flow= o » P - -r [ =y ges r.. 2 oy (Beabiei
Common Monarch Flower lepiss synaca), Smooth Blue Aster (Aster lsevis), Cream Wild Indigo (Bspbsia Seeds are ot freated wih pesticides,

bract ea.a‘l White Praine Cl:w:r {Dales candida), Pale Purple C:r‘:ﬂ:n:r {Echinacea palida), R:n\:.'.r:k: Master
{Eryngiumn yuccifoliurm), Boneset (Eupatonium perfoliatum), Bottle Gentian {Genbians andrevrsi), Rough Blazing 2
Star (Liatrs aspera), Great Blue Lobelia {Lobefa siphiitics), Wild Lupine (Lupinus perenvis), Wild Bergamo
"4c~a'='a Fistulosa), Foxglove Beardtongue (Penstemon digitalis), Virginia Mountain Mint (Pycrnanthem

anwmn), Cupplant (Siphiwm perfoli .:.".",-."l Showy Goldenrd (Solidago speciosa), Ohio Spidermort
Um"‘e::aﬁ:-a chiensis), Little le.-st-m {Schizachyrium scopariwm), Praine Dropseed {Sporobolus heterolepis) soil drainage. For axtremetly wat, dry,

d ar= design=d to include widely

£
sdapled, non-wesdy species. Most

"

pecies require full sun and average

or shady conditions, pleasa contact the
respective nursery in your region for

recommendations.

. ' NORTHEASTERN NATIVE SEED MIX Quantity:
7 1/23cre (3.6110)$248.55 o

Produced by Xerces Scciety Partners,

: 4 = - Note that mixes ar= caz‘.;r.:‘_‘ to
ompany, this mix includes high quality native par=nnial

wildfiowers that are highly attractive to poliinators in the Add 1o Cart includs muilipls Dizoming species
following states: ME, NH, VT, MA, RI, CT, and northemn NY. e . throughout the entire growing s=ason.
Contsins the following: Lavendsr Hyssop (Agastache fosniculum), Yallow Wild Indigo Only wildllowers with extensive
{Baptisia binctoria}, Boneset (Eupatorium perfoliaturn), Wikd Lupine (Lupinus pere Wilkd Bergamot {Monarda documents=d valus to pollinators ars
fistuloss), Foxglove Beardtongue (. Ws), Virginia Mountain Mint {Pycn & Lo
Showy Goldenrod {Solidago speciosa), Ohio Spidernornt {Tradescanba ohiensis), Lanc or=opsis koo Where sppsopiatesiost
{Coreopsis lanceclats), Partndg= Pea (Chamaecrista fa ). Maximilian's Sunfioy a-'”f-s plants for regionally important

maximiliani), M=adow Bottle Gantian ’Ge""a"a clauss), Common Monarch Flower { As‘:.‘e-\'as sy
L=af Aster (Symphyotrichum sagitbfolivs), New England Aster (Symphyotrnchum wvae-a’x;'we) Little Blusstem
(Schizachyrium scoparnium bunch grasses to provide bumble De=

rnest habitat.

butterflies ar= included, along with
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Xerces Pollinator Conservation
Planning Short Course

Full day intensive training to agencies
and organizations, conducted
nationwide

ANative pollinator ecology &
identification

ALand management and habitat
restoration practices

AFarm planning for pollinator
conservation

AMontana tentatively planned for
Spring or Summer 2012

WwWw.xerces.org/events/




