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Since 1971, the Society has worked to protect wildlife 

through the conservation of invertebrates and their habitat.

Major Programs: 

ÅEndangered species 

ÅAquatic invertebrates

ÅPollinator conservation

* Xerces blue butterfly (Glaucopsyche xerces), the first U.S. butterfly 

to go extinct due to human activities

What is the Xerces Society?



Insect Pollinators: An Ecological Keystone

About 70 percent of flowering 

plants (ĕ 240,000 sp.) require 

an insect to move pollen.
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ÅFruits and seeds are 

a major part of the 

diet of about 25% of 

birds, and many 

mammals 

ÅPollinators are food 

for wildlife
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Insect Pollinators: An Ecological Keystone



Pollinators provide an ecosystem 

service that enables plants to produce 

fruits and seeds.

Å35% of crop production, worldwide

ÅValue of crops in U.S.: $18 to $27 billion 

ÅOne in three mouthfuls of food and drink 

we consume

Importance of Pollinators
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Crop Pollination by Bees 

Most crop pollination is done by the 

European honey bee.

This leaves us reliant on a single pollinator, 

one that is experiencing many problems.
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Crop Pollination: Honey Bees in Decline

Fewer honey bees available

ÅOver 50% decline in number of 

managed hives since 1950

Å70-100% decline in feral 

colonies since the 1990s

Causes: Disease, pests, honey 

prices, and Colony Collapse 

Disorder
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Varroa mite



Colony Collapse Disorder

In 2006-7, about 25% of beekeeping 

operations in the U.S. lost an 

average of 45% of hives.

CCD losses in 2007-09 were similar.

Crop Pollination: Honey Bees in Decline



Honey bee colony rental rates for selected California crops, 1995ï

2005.

Crop Pollination: Honey Bees in Decline



Honey bee colony rental rates for selected California crops, 1995ï

2005.

Plus almonds, 2006-2008

Crop Pollination: Honey Bees in Decline
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2008
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Native bees also

in decline:

Four sister species of 

bumble bees

© Peter Schroeder

Other Important Bees in Decline

Yellow-banded Franklinôs

Rusty-patch Western



Pollination and Crop Security
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Even as bees decline, crop 

acreage requiring bee 

pollination grows.

From 1961 to 2006 percent of 

global cropland requiring bee 

pollination rose from 18.2% to 

34.9%



Pollination and Crop Security
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What does all this mean for 

the sustainability of crop 

pollination?



Crop Pollination: Important to Diversify

Fewer honey bees available

ÅImportant to diversify pollinators 

for production agriculture

ÅImportant to strengthen habitat 

and pesticide protection for all 

bees (honey and native)
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North America is home to 

approximately 4,000 species 

of native bees.
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Crop Pollination: Important to Diversify



Contribution of native bees to crop 

pollination:

Å60+ species recorded visiting tomato, 

sunflower, or watermelon in California

ÅMore than 100 bee species recorded 

visiting berry crops in Massachusetts, 

Maine, Wisconsin, and Nova Scotia
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Crop Pollination: Native Bees



Native bees are very 

efficient.

ÅActive earlier in season       

and day 

ÅCollect both pollen and 

nectar

ÅBuzz pollination

ÅNo rental fees

Native bees can 

supplement honey bees 

if they are hard to 

acquire.

Native Bee Efficiency
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The Value of Natural Areas

The amount of 

natural habitat on 

or close to the 

farm has a direct 

influence on 

pollinator 

diversity and 

abundance.
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© Data from Steve Javorek, Agriculture Canada

Provide forage to support bees before and after crop bloom.

Example: Flight periods of native bees in relation to blueberry bloom.

Pollinator Habitat Needs: Non-Crop Flowers



Natural Areas: Small Farm Case Study

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. 



Example: Canola in 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.

Natural Areas: Fallow Cropland Case Study

Photo: Mace Vaughan

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

natural land in agroecosystems. Agriculture, Ecosystems and Environment 116:289-292. 



Natural Areas: Adjacent Wildlands Case Study

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.

Photo: Mace Vaughan

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.



Natural Areas: Native Seed Producer Case Study
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Midwest Native Seed Producer

ÅHighly industrialized

Å2000+ Acres 

Å$50,000/year honey bee rentals

ÅGoal: Reduce pollination costs



Natural Areas: Native Seed Producer Case Study

Step 1: Conserve Bumble Bee 

Nest Habitat

ÅReduced mowing around farms

ÅCreated buffer strips between fields

Photos: Matthew Shepherd, Eric Mader



Natural Areas: Native Seed Producer Case Study

Step 2: Reduce Tillage to Protect 

Ground Nesting Bees

ÅScouting of nest sites

ÅSelective herbicides

ÅHooded sprayers

ÅFlame-weeders

Photos: USDA-ARS, Eric Mader



Natural Areas: Native Seed Producer Case Study

Step 3: Provide Nests for Tunnel-Nesting Bees

ÅNative resident bee populations

ÅManaged alfalfa leafcutter bees (Megachile rotundata)

ÅAlso attracted beneficial predatory wasps
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Natural Areas: Native Seed Producer Case Study

Step 4: Reduce 

Pesticide Use

ÅImplemented IPM 

program

ÅEstablished economic 

thresholds

ÅWeekly crop scouting

Photos: Eric Mader



Natural Areas: Native Seed Producer Case Study

Midwest Case Study Results

ÅHoney bee rentals reduced by more than one-half

ÅImproved pollination; increased yields

ÅLower pesticide costs

ÅGreater biodiversity (birds, butterflies, amphibians)

Photos: Eric Mader



Farm Bill: Conservation Programs
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2008 Farm Bill Conservation 

Provisions

ÅMakes pollinators and their 

habitat a priority for every 

USDA land manager and 

conservationist

ÅEncourages the inclusion of 

pollinator habitat in most 

USDA-administered 

conservation programs
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Farm Bill: Conservation Programs    

Farm Bill conservation programs allocate over $1 billion each 

year for projects on private lands. 

ÅConservation Reserve Program (CRP)

ÅEnvironmental Quality Incentives Program (EQIP)

ÅWildlife Habitat Incentives Program (WHIP) 

ÅConservation Stewardship Program (CSP) 


