
Farming for Bees 
Conservation of Native Pollinators 

Presented by Eric Mader, National Outreach Coordinator 
The Xerces Society for Invertebrate Conservation 

Photo: Edward S. Ross 



Since 1971, the Society has worked to protect wildlife 
through the conservation of invertebrates and their habitat. 
 
Major Programs:  
• Endangered species  
• Aquatic invertebrates 
• Pollinator conservation 
 

* Xerces blue butterfly (Glaucopsyche xerces), the first U.S. butterfly 
to go extinct due to human activities 

What is the Xerces Society? 

Presenter
Presentation Notes
The information contained in this presentation was prepared by the Xerces Society for Invertebrate Conservation. Formed in 1971, the Society is at the forefront of pollinator conservation, harnessing the knowledge of scientists and public enthusiasm to educate, advocate, and implement conservation efforts across the country.

The Xerces Society is named after the now extinct Xerces Blue butterfly, the first butterfly to go extinct in North America due to human activities.



Talk Outline 

Photo: Bruce Newhouse 

• Importance of pollinators 
 

• Native bee diversity 
 

• Value of natural areas to 
bees 
 

• Restoring habitat for 
pollinators 
 

• Pollinator-friendly farming 
 

• Additional resources 

Overview 

Presenter
Presentation Notes
I’m going to present a lot of information. My goal is not for you to remember all of it, but rather to provide you with an increased understanding of the role pollinators, where you might find habitat that supports them, as well as a framework for understanding how to protect pollinators within the context of organic farm systems.



© Bruce Newhouse 

Part 1. The Importance of Pollinators 

Presenter
Presentation Notes
The NRCS is able to help pollinators by providing for their habitat needs and by helping growers implement IPM practices that reduce the need for, and non-target impacts of, pesticide applications. 



Insect Pollinators: An Ecological Keystone 

About 70 percent of flowering 
plants (˜ 240,000 sp.) require an 
insect to move pollen. 

Photo: Eric Mader 



Pollinators provide an ecosystem 
service that enables plants to produce 
fruits and seeds. 

• 35% of crop production, worldwide 

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

• One in three mouthfuls of food and drink 
we consume 

Importance of Pollinators 

Photo: USDA-ARS/Peggy Greb 



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

• Pollinators and the diverse 
insects associated with good 
pollinator habitat are food for 
wildlife 

Importance of Pollinators: Ecosystem Services 

© Robert Parks 

© NRCS Jeff Vanuga 



Photos: James Cane; Jeff Adams; Dana Ross; Bruce Newhouse 

Main Groups of Pollinators 

Photos: Mace Vaughan, Bob Hammond, David Inouye, Bruce Newhouse 



Bees: The Most Important Pollinators  

Photo: Edward S. Ross 

• Bees provide for their young 
• Bees actively collect and transport pollen 
• Bees exhibit flower constancy 
• Bees regularly forage in area around nest 



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. 

Photo: USDA-ARS/Scott Bauer 

Presenter
Presentation Notes
Managed hives of the European honey bee can take credit for most crop pollination, but there is trouble in relying on a single pollinator as we know with the probs facing European honey bees.



Crop Pollination: Honey Bees in Decline  

Fewer honey bees available 

• Over 50% decline in number of 
managed hives since 1950 

• 70-100% decline in feral 
colonies since the 1990s 

Causes: Disease, pests, honey 
prices, and Colony Collapse 
Disorder 

Photo: USDA-ARS/Scott Bauer 

Varroa mite 

Presenter
Presentation Notes
Fewer honey bees available now than ever before. On top of this, the acreage of insect-pollinated crop species continues to rise.

As an aside:  The price for honey bee rentals is on the rise because of increased costs of transport, as well as increased bee losses across the country.




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  

Presenter
Presentation Notes
Price for honey bee rentals for crop pollination likely to rise: already reported higher for blueberries in New England and at least one big supplier in PA doesn’t have enough bees to fulfill apple contracts in NY.



Photo: USDA-ARS/Scott Bauer 

Crop Pollination: Honey Bees in Decline  

Causes of Colony Collapse 
Disorder still unknown: 

•  Disease/pathogen? 
• Israeli Acute Paralysis Virus? 
• New strain of Nosema? 

•  Pests? 
•  Poor diet? 
•  Insecticides? 
•  Stress? 
 

•Not cell phones or Bt Corn 

Presenter
Presentation Notes
We still do not know exactly what is causing CCD.  Right now, the following issues are still being explored for their potential role in CCD.
Disease: We are familiar with Nosema apis (typically sickens hive during Fall/Winter), but new Nosema = N. ceranea (seems to hit in the summer and acts faster)
Pests: Already causing significant declines, could be helping to spread disease or weaken colonies
Insecticides: Still being investigated. In some countries, the neonicitinoids have been implicated, but no strong evidence of CCD link
Stress: Comes up often, and might be a factor, but certainly not the cause (honey bees have been shipped around for thousands of years, since the time of the Pharaohs in Egypt)
Cell phones: One of the primary reasons the general public knows about declining honey bees is because of the purported linkages between cell phone towers and bees abandoning their hives…totally Bogus!  
Bt: very unlikely.

Poor diet and insecticides are two primary areas where the NRCS can help, either improving habitat or increasing use of IPM and/or conservation biological control. 



Honey bee colony rental rates for selected California crops, 1995–
2005. 

Crop Pollination: Honey Bees in Decline  

Presenter
Presentation Notes
This graph illustrates the average cost of honey bee hive rentals for several key California crops. Note that almonds (represented by the top bar) rose from an average of $45/hive in 1995, and by 2005, as we saw bee shortages beginning to increase, the average cost rose to $75/hive. 

And then, as colony collapse disorder hit the nation, this is what happened to the average hive costs that almond growers were paying…



Honey bee colony rental rates for selected California crops, 1995–
2005. 
 

Plus almonds, 2006-2008 

Crop Pollination: Honey Bees in Decline  

2006 

2007 

2008 

Presenter
Presentation Notes
Average hive rental prices rose to almost $200. So in just over a decade, the almond industry alone has experienced a nearly 4 fold increase in pollination costs. Keep in mind that there are over 600,000 acres of almonds in California, and the orchards are typically stocked at a rate of 2 hives per acre. At that stocking rate a little over half of all the honey bee hives in the U.S. are required for this one industry. 



© Derrick Ditchburn © Johanna James-Heinz 

© Jodi DeLong 

Native bees also 
in decline: 
 
Four sister species of 
bumble bees 
 

© Peter Schroeder 

Other Important Bees in Decline  

Yellow-banded Franklin’s 

Rusty-patch Western 

Presenter
Presentation Notes
Many of our native bees are also in decline.  Of particular importance are members of the subgenus Bombus. This is a closely related group of “sister species” that range across the country.  Once they accounted for some of the most common bees in their range, now they are nearly impossible to find, especially in agricultural areas.



Declining Native Bees 

Rusty Patched Bumble Bee 

•Bombus affinis was one of 
most common bumble bees in 
the Eastern U.S. 

•Now gone from most of its 
historic range 

•Most likely reason is disease 
and pathogens introduced in 
by commercially reared 
bumble bee colonies 

Images: The Xerces Society 



Pollination and Crop Security 

Photo: Singeli Agnew 

Even as bees decline, crop 
acreage requiring bee 
pollination grows. 

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

• 150,000 new acres of 
California almonds anticipated. 

• From 1961 to 2006 percent of 
global cropland requiring bee 
pollination rose from 18.2% to 
34.9% 

Presenter
Presentation Notes
To meet the anticipated increases in acreage of bee-pollinated crops over the next decade America will need approximately another half million honey bee hives. With an aging beekeeper population, and declining profit margins, we must ask ourselves if this is a sustainable situation.



Pollination and Crop Security 

Photo: Business Week 

What does all this mean for 
the sustainability of crop 
pollination? 

Presenter
Presentation Notes
Perhaps an unsettling glimpse into our future comes from China’s Sichuan Province, one of the largest apple-producing regions in the world, where the majority of the crop is pollinated this way, by hand.



Part 2. Native Bee Diversity  

Photo: Rollin Coville 



Crop Pollination: Important to Diversify  

Fewer honey bees available 

• Important to diversify pollinators 
for production agriculture 

• Important to strengthen habitat 
and pesticide protection for all 
bees (honey and native) 

Photo: Bob Hammond, CSU Coop Ext 

Presenter
Presentation Notes
From a crop security perspective it is essential that we begin thinking about ways to diversify the ecological service of pollination. Our best available alternative to honey bees are the wild native bees that have been in the background all along. Photo of squash blossom full of male squash bees (Peponapis sp).



Research demonstrates contribution 
of native bees to crop pollination: 

• 60+ species recorded visiting tomato, 
sunflower, or watermelon in California 

• More than 80 bee species recorded 
visiting berry crops in Massachusetts, 
Maine, Wisconsin, and Nova Scotia 

Photo: Matthew Shepherd 

Crop Pollination: Native Bees 

Presenter
Presentation Notes
Most of these native species are solitary, unlike the highly social honey bee.



North America is home to 
approximately 4,000 species 
of native bees. 

Photo: Edward S. Ross 

Native Bee Diversity 

Presenter
Presentation Notes
There is a tremendous diversity of these insects. In fact almost 4,000 species nationwide. Most (all but the approx 50 species of bumble bees) are solitary species and most of these (70%) nest underground. The other 30% nest in tunnels in wood or pithy stems.  

Here is a quick look at the range of some common species that we find in most of the United States…



Photo: Stephen L. Buchmann 

Recognize Pollinators: Native Bee Diversity 



Three Broad Groups of Native Bees 

Photos: Matthew Shepherd, Eric Mader, SA Cameron 

Bumble bees 
(social) 

Tunnel-nesting bees 
(solitary) 

Ground-nesting bees 
(solitary) 

Presenter
Presentation Notes
Our native bees can be divided into three broad categories: solitary ground-nesting, and wood or tunnel-nesting bees, and our one group of native social bees, the bumble bees.



Photos: Dennis Briggs 

Lifecycle of Solitary Bees 

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

Presenter
Presentation Notes
When we talk about “solitary” bees, this is what we mean, the majority of our native bee species life solitary life cycles, where each female constructs individual nest cells, such as this excavated mining bee nest, provisions it with pollen and nectar, and lays a single egg in that cell. After hatching the developing bee larva consumes the food provision, then goes through several developmental stages before emerging as a new adult to repeat the cycle. 

After laying the egg, the female closes off the nest cell and there is no interaction between the mother bee and her offspring, nor is there any cooperation in building or protecting the nest. 

There is no caste system with a queen, workers, and drones. Each female is a single mother. 



Ground-Nesting Solitary Bees 

Photos: Jim Cane and Dennis Briggs 

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 

• Conserve sandy soil, 
bare ground 



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 

© Edward Ross 

Wood-Nesting Bees 

Photo: Mike Carter 

Presenter
Presentation Notes
About 30% of our native bees nest as solitary individuals in wood tunnels, usually hollow stems, or the abandoned beetle borer holes found in dead trees, or stumps.



       Wood-Nesting Bees 

Hollow stem example: 

Silk cocoons with dormant bees inside Mud cap closure 

Larva Pupa Adult 
Pollen mass Egg Mud wall 

Cross-section of silk cocoons 

Presenter
Presentation Notes
The life cycle of these solitary tunnel-nesting bees is similar to that of solitary ground-nesting bees, however the brood cells are typically constructed in a linear arrangement separated by a series of mud or leaf partitions. Many people have heard of mason bees and leafcutter bees, both are examples of tunnel-nesting solitary bees.



Bumble Bees 

Photos:Eric Mader,  Elaine Evans 

• 45 species in U.S. 

• Social colonies founded by a single 
queen 

• Colonies last only one season 

• Nest may contain 100-300 workers 

• Specialist pollinators of red clover, 
blueberry, cranberry, eggplant, tomato 

• Conserve brush piles, un-mowed areas 

Presenter
Presentation Notes
�



Life Cycle of a Bumble Bee Colony 

Presenter
Presentation Notes
Unlike honey bees which exist in perennial colonies, bumble bees form annual colonies formed in the spring by a solitary queen. This comparison is similar to that of a perennial plant vs. an annual one. In the life cycle diagram above, the yellow bee is the queen. After raising her initial brood, they take over the foraging and nest construction duties, and the queen stays inside the nest laying eggs. Late in the season the colony will raise new queens which leave the nest and hibernate in leaf litter of loose soil alone over the winter. The old queen and the old colony dies in the fall. 



Native bees are very 
efficient: 
 
• Active earlier in season        
  and day  
 
• Collect both pollen and  
  nectar 
 
• Buzz pollination 
 
• No rental fees 
 

Native bees can 
supplement honey bees 
if they are hard to 
acquire. 

Value of Native Bees 

Presenter
Presentation Notes
Our native bees, in many cases, are on a bee-for-bee basis significantly more efficient pollinators than honey bees.



Native Bees Keep Honey Bees Moving 

Photos: Sarah Greenleaf 

Hybrid sunflower production: 

When native bees were present, 
the seed set in hybrid sunflower 
fields more than doubled. 

Greenleaf, S. and C. Kremen. 2006. Wild bees enhance honey bees’ pollination of hybrid 
sunflower. Proceedings of the National Academy of Sciences. 103(37):13890–13895.fs 

Presenter
Presentation Notes
For example because individual honey bee works specialize in foraging for either pollen or nectar, they are inefficient on hybrid crops (like sunflower) where there are separate male and female rows of plants. Having native bees present, and bumping into honey bees on these crops, causes them to change course and visit adjacent rows, increasing seed yield.



Pollination of Complex Flowers 

Native bees and alfalfa 

• Honey bees dislike 
being hit on the head by 
the stamen and learn to 
bypass the pollination 
mechanism  

• Most seed production 
by leafcutter and alkali 
bees 

Photo: Eric Mader 



Photo © Burpee; Mace Vaughan 

Example: Cherry tomatoes 

When native bees were present, 
the production of Sungold cherry 
tomatoes almost tripled. 

Buzz Pollination by Native Bees 

Greenleaf, S. S.,and C. Kremen. 2006. Wild bee species increase tomato production and respond 
differently to surrounding land use in Northern California. Biological Conservation 133:81-87. 

Presenter
Presentation Notes
Most people don’t think of tomatoes needing pollinators, but with native bees they produce significantly more fruit. Honey bees don’t visit these flowers because they don’t provide nectar, and the pollen is buried in deep pores inside anthers that need to be shaken (buzz pollinated) to be released.  Bumble bees and several other native species will buzz (vibrate) these flowers.



Example: Blue orchard bee 

• 250 to 750 individual females 
for a acre of orchard compared 
to 1 to 2.5 hives of honey bees 
(10,000 to 25,000 bees) 

• Active at low light levels and 
low temperatures 

Photo: Stephen Buchmann 

Native Bees Active Earlier in Season 

Bosch, J. and W. Kemp. 2001. How to Manage the Blue Orchard Bee as an Orchard 
Pollinator. Sustainable Agriculture Network. Beltsville, MD. 88 pp. .  

Presenter
Presentation Notes
Native bees can also be managed for crop pollination and they are significantly more efficient than honey bees in many cases.  In the case of the blue orchard bee, this increased efficiency is a result of their greater tolerance for cool, wet weather, and low light conditions.



Step 1: Recognize pollinators and habitat 

Photo: Whitney Cranshaw, Colorado State University; bugwood.org 

Part 3: The Value of Natural Areas 



The Value of Natural Areas 

Pollinators Need 
Habitat 

 
 The amount of natural 

area on or close to the 
farm is a major 
influence on the 
diversity and 
abundance of bees. 

Photo: Rollin Coville 



TAXA APRIL MAY JUNE JULY AUG SEP OCT 

Colletes (inaequalis, 
validis) 
Andrena 
Augochlora pura 
Augochlorella striata 
Halictus (females) 
Lasioglossum 
(females) 
Osmia 
Bombus 

 © 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 

Presenter
Presentation Notes
This graph really illustrates why habitat is essential for native bees: unlike honey bees which can be moved across the country, native bees are fixed in the landscape and they need forage sources when the main crop is not in bloom. The names on the left are the genera of several specialist native bees of wild blueberry, and you can see that their nesting periods (represented in orange) extends significantly beyond the bloom time of the crop (in blue). 



Photos: Elaine Haug NRCS, Matthew Shepherd; Mace Vaughan, Eric Mader, Jeff McMillan NRCS, Berry Botanic Garden 

A Year-Long Succession of Blooming Plants 

Presenter
Presentation Notes
For this reason, it is important that pollinator habitat contains a diversity of native plants that provide a succession of bloom throughout the growing season.





Natural Areas 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. 

Photo: Rachael Winfree 
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.  

Presenter
Presentation Notes
For example, even in the most intensively farmed landscapes, have good native bee numbers where field sizes are less than ten acres with lots of weeds and other small areas of habitat scattered about (within a couple hundred meters of fields).  

This provides interesting lessons for other parts of the country on the value of small areas of bee habitat scattered throughout the landscape: hedges, windbreaks, weedy borders, natural areas, etc.



Natural Areas 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. 

Presenter
Presentation Notes
In this study by Dr. Claire Kremen at UC Berkeley, there was a significant difference in bee number observed on farms like the one above adjacent to natural areas, compared to farms surrounded by other agricultural land. 



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 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.  

Presenter
Presentation Notes
In Canada we have discovered that canola growers actually make more money by NOT farming all of their land. The increased production is the result of higher native bee populations and the larger seed pods that result from the subsequently higher levels of pollination.



Part 4. Enhance and Restore Habitat 

Photo: Matthew Shepherd 

Presenter
Presentation Notes
Wilsonville park hedgerow



Planning Pollinator Habitat 

Design and Establishment Considerations: 

• Native wildflowers 

• Minimum of 3 blooming plants throughout the year (spring, summer, fall)  

Toby Alexander 

Also… 

• Adjacent to crops 

• Possible mix of both forbs and shrubs 

• Plant in clumps for best results 



Photos: Eric Mader 

Plant Selection: How Do You Know? 

But…what to plant?!? 

(Acres of Rudbeckia and not a bee in site.) 



Photos: Eric Mader 

Plant Selection: A Few Good Bets for the East 

• Mountain Mint 

• Beebalm 

• Goldenrod 

• Asters 

• Lupine  

• Milkweed 

• Hyssop 

• Annual sunflower 

• Penstemon 

• Culver’s Root 

• Spiderwort 

• Waterleaf 

• Blue Lobelia 

• Blazingstar 

• Blanketflower 

• Cupplant 

• Joe Pye Weed 

Native wildflowers: 



Where to Plant: Bee Pastures 

Pollinator meadows on farms and around gardens 

Photo: NRCS 

Mixtures of native and non-native 
plants are acceptable where cost is 
prohibitive.  



Where to Plant: Hedgerows 

Hedgerows: Featuring a succession of flowering shrubs 

• Redbud 

• Apple 

• Plum 

• Basswood 

• Wild Rose 

• Pussy Willow 

• Hawthorn 

• Raspberry 

• Blueberry 



Orchard Ground Covers: 

• White Dutch Clover 

• Siberian squill 

• Weeds 

(Dandelion, Creeping Charlie) 

Where to Plant: Orchard Understories 

Presenter
Presentation Notes
In addition to native plantings, cover crops, orchard understory plantings, and insectary plantings for other beneficial insects all provide opportunities to support pollinators. 



Photo: Mace Vaughan, Xerces Society 

Buffers with wildflowers support more insects. 

Where to Plant: Ditches, Field Edges, Septic Tanks  



Where to Plant: Farm Cover Crops 

Clover, alfalfa, and purple vetch. Don’t cut the entire hay crop! 

Photo: NRCS/Toby Alexander 

Presenter
Presentation Notes
Some organic-approved pesticides should be completely avoided wherever pollinators are a concern. Others are relatively safe, as long as they do not directly contact pollinators.



Site Preparation for Pollinator Habitat 

Weed Abatement: 

• Herbicides, tillage, black plastic smothering 

Seed Bed Preparation: 

•  Burn or rake off debris, disk and harrow to smooth surface 

Photos: Jessa Guisse 



Planting Pollinator Habitat 

Planting Techniques: 

• Drill, broadcast, or frost seeding 
forbs 

Equipment: 

• Drop spreaders, broadcasters, 
native seed drills (Tye, Truax, etc.), 
rollers 

Photos: Jessa Guisse 



Managing Established Pollinator Habitat 

Initial Weed Control: 

• Mowing, selective herbicides 

Maintaining Early 
Successional Habitat: 

• Rotational mowing, burning, 
grazing, brush cutting 

Other: 

• Mulching shrubs, deer 
fencing, vole cages 

Photos: Jessa Guisse 



Photos: Mace Vaughan; Katharina Ullman 

Enhance Nest Habitat: Wood-Nesting Bees  

Retain or create tunnels 

• Protect snags wherever 
possible 

• Provide artificial nests??? 

Presenter
Presentation Notes
Many of our native bees (about 30%) nest in narrow tunnels in wood. These nests are found in beetle tunnels in dead trees and limbs, and also in the pithy centers of many twigs/stems (e.g. elderberry or box elder).  These bees can also be supplied with artificial nests, including bundles of straws, bamboo or sumac stems, holes drilled into wood, etc. 



Ground-nesting native bees 
need access to the soil. 

• Sandy soil 

• Bare embankments  

Enhance Habitat: Ground-Nesting Sites 

Photos: Mace Vaughan, Matthew Shepherd 

Presenter
Presentation Notes
About 70% of our native bees actually nest in the ground.  And, most of these are solitary, although you may find hundreds or thousands nesting at a single site.

We are not talking about yellow jackets!  



Enhance Habitat: Bumble Bee Nests 

Photos: Matthew Shepherd; NRCS/Lynn Betts 

Retain or create nest sites. 

• Grassy margins 

• Maximize “wild” areas on 
and around farm 

• Provide artificial nests??? 



New Pollinator Conservation initiatives 

The 2008 Farm Bill: 
 
• Makes pollinators and their habitat a 

priority for every USDA land manager 
and conservationist (NRCS & FSA) 
 

 
• Encourages the inclusion of pollinator 

habitat in most USDA-administered 
conservation programs 
 

Photo: Eric Mader 



Farm Bill conservation programs: 
EQIP, WHIP, CSP, CRP, GRP, WRP, 
etc 

Many NRCS conservation practices 
can create or manage habitat for 
pollinators: 

• Tree/Shrub Establishment  
• Conservation Cover  
• Hedgerow Planting  
• Field Border  
• Restoration and Management of Rare or 

Declining Habitats 
• Range Planting 
• Upland Wildlife Habitat Management 
• Pest Management 
• Early Successional Habitat Development/ 

Management 

Photo: Bill Settle 

Farm Bill Implementation 



Farm Bill Implementation 

Example of Wisconsin 
USDA Environmental 
Quality Incentives 
Program (EQIP): 

•  Field Border (Pollinator 
Seed Mix: $350/acre) 

• Tree/Shrub 
Establishment (Pollinator 
Shrubs: $425/acre) 

Photo: NRCS 

Presenter
Presentation Notes
Within the NRCS pollinator conservation is available through many of the alphabet soup programs like the Environmental Quality Incentives Program (EQIP), the Wildlife Habitat Incentives Program (WHIP), the Conservation Stewardship Program (CSP), and many others.

As an example, through the EQIP program, the Wisconsin NRCS will provide up to $350/acre to purchase and install pollinator-friendly wildflowers, or up to $425/acre to purchase and plant pollinator-friendly trees and shrubs.



Incentive Programs Available to Support Growers 

Example of CRP-SAFE: 

Michigan case study 

• Targets western fruit growing 
region 

• Bee-friendly wildflowers 

• 2,500 acre enrollment 

• Annual rental payments 

• Sign-up incentive payment 

• 90% establishment cost-share 

• 2 acre minimum per farm 

• Maintenance agreement 

Photo: USDA-NRCS 



Photo: USDA-NRCS/Irv Cole 

Part 5: Pollinator-Friendly Farming 



Photo:Jessa Guisse 

Managing Habitat: Seven Issues 

Adapt management 
to avoid causing 
harm: 

• Tillage 

• Fire 

• Grazing 

• Insecticides 

Presenter
Presentation Notes
The limiting native bee population factor in many landscapes is a lack of habitat.



Manage Habitat: Tillage Reduction 

Protect ground-  
nesting bees: 
• Reduce tillage 

• Avoid plastic mulch 

Photo: USDA-ARS 



No-till and squash 

• Virginia:  No-till farms hosted 
three times more native squash 
bees than did conventional farms 

Photo: Bob Hammond, CO Coop Ext 

 

 

 © James Cane 

Shuler, et al. 2005. Farming Practices Influence Wild Pollinator Populations 
on Squash and Pumpkin. Journal of Economic Entomology.  98(3):790-795 

Tillage and Bee Conservation 

Presenter
Presentation Notes
May not have noticed a shortage this year because of bees being shipped in from Australia.



Burning of prairies with populations 
of pollinator insects could extirpate 
the pollinators if not done carefully. 

Photo: USDA-NRCS/Jeff Vanuga 

Managing Habitat: Fire 



Managing Habitat: Grazing 

Photos: Sarina Jepsen 

Studies show that the abundance 
of pollinators is in direct 
proportion to intensity of grazing 
by cattle. 

Presenter
Presentation Notes
The fence here is an exclosure that keeps out cattle and elk.  Very diverse where no grazers.  



Insecticide use causes 
significant damage to 
pollinator insect populations. 
 

• Avoid using insecticides 
 

If you do use insecticides: 
 

• Minimize their use 
• Follow labels carefully 
• Read How to Reduce Bee 

Poisoning from Pesticides 
 

But be warned: even when bee 
caution labels are followed there 
is limited protection for many 
native bees 

Managing Habitat: Insecticides 



Photos: Mace Vaughan, Paul 
Jepson, Mario Ambrosino 

Managing Habitat: Insecticides 

Conservation Biocontrol 

• Many of the same flowering plants 
that support pollinators also support 
predatory and parasitic insects. 

Syrphid fly drinking 
raspberry nectar 

Soldier beetle 

Parasitoid wasp 

Ladybird beetle 

Presenter
Presentation Notes
One of the huge additional benefits of pollinator conservation is that many of the same pollen and nectar sources that support native bees, also support many predatory and parasitoid insects.



Photo: Rollin Coville 

Part 7. Additional Resources 



USDA-Natural Resources Conservation Service 
 

• NEW: State and regional Technical Notes 
• Farming for Pollinators brochure 
• Agroforestry Notes 
• PLANTS Database 

Further Information: USDA-NRCS 

Presenter
Presentation Notes
The Using Farm Bill Programs for Pollinator Conservation is available as an unofficial draft form on the Xerces Society website until the final rule-making is complete. Then a formatted version will go out as a national tech note.



Further Information: The Xerces Society 

• Xerces Society publications 
 

• www.xerces.org 



Further Information: The Xerces Society 

New Pollinator Conservation 
Resource Center 
 

Region-specific Information 
from Extension, USDA, and 
other sources, including: 
 
• Plant Lists 
• Conservation Guides 
• Pesticide Guidelines 
 

www.xerces.org/pollinator-
resource-center 
 
 

 

Presenter
Presentation Notes
Finally, many additional materials are available from the Xerces Society. Among these are fact sheets on the role of native pollinators, artificial nest construction and management guidelines, farm management booklets, and links to various regional resources. Most Xerces Society publications are available as free downloads on our website.


http://www.xerces.org/pollinator-resource-center
http://www.xerces.org/pollinator-resource-center


Wildflower-rich habitat that 
supports a diversity of 
pollinators also supports a 
diversity of other wildlife 
species. 
 

Focus on: 
• Providing season-long 

blooming plants 
 
• Protecting nest sites 
 
• Minimizing the effects of 

pesticides 

Take Home Message 

Photo: Elaine Evans 

www.xerces.org   
(follow links to pollinator program) 

http://www.xerces.org/


What’s Old is What’s New?  

Photo:The Friends of Edith Patch 
(www.edithpatch.org) 

Dr. Edith Patch (1916) 
President, Entomological 

Society of America 

In 1938, Dr. Patch predicted 
that by the year 2000 
…the President of the United States 
would issue a proclamation claiming 
that land areas at regular intervals 
throughout the U.S. would be 
maintained as “Insect Gardens,” 
under the direction of government 
entomologists. These would be 
planted with milkweed, hawthorn, 
and other plants that could sustain 
populations of butterflies and bees. 
She predicted that some time in the 
future, “Entomologists will be as 
much or more concerned with the 
conservation and preservation of 
beneficial insect life as they are now 
with the destruction of injurious 
insects.”  

Presenter
Presentation Notes
What is interesting to me is that this ideas we are pushing, and the direction we are going, is nothing new.  Is that any surprise?

At the 31st Annual Meeting of the Entomological Society of America, held in Atlantic City in 1936, Edith Patch presided as President.  She was the first woman president of our professional society and in her Annual Public Address she discussed the wholesale destruction of insect life that had resulted from the new insecticide products that were being brought to market. In attempting to control pest insects, bees and beneficial insects were being destroyed. She noted that high levels of arsenic were found in pollen taken from the nests of solitary bees. In her speech, Miss Patch imagined the world of 2000, which in 1938 must have seemed quite futuristic. She predicted that in the year 2000, the President of the United States would issue a proclamation claiming that land areas at regular intervals throughout the U.S. would be maintained as “Insect Gardens,” under the direction of government entomologists. These would be planted with milkweed, hawthorn, and other plants that could sustain populations of butterflies and bees. She predicted that some time in the future, “Entomologists will be as much or more concerned with the conservation and preservation of beneficial insect life as they are now with the destruction of injurious insects.” 

She concluded by saying, “The fraternity of hive beekeeper will doubtless continue to fight for the life of their pollinators.  As for other helpful insects, will defenders of equal zeal rally to their support to the end that mankind may never be without benefit of insects?” 



Thank You! 

Photo: Mace Vaughan 

NRCS-ENTSC 
 

Many excellent scientists, 
conservationists, and farmers 
 

Financial support from  
Xerces Society Members 
NRCS: West National Tech Center, Ag 

Wildlife Conservation Center 
Ceres/Greater Milwaukee Foundation 
Natural Resources Foundation of 

Wisconsin 
USDA-SARE 
Turner Foundation  
CS Fund 
Dudley Foundation  
Bullitt Foundation 
Disney Wildlife Conservation Fund 
Richard and Rhoda Goldman Foundation  
Panta Rhea Foundation  
Gaia Fund  
Bill Healy Foundation  
Bradshaw-Knight Foundation 
Wildwood Foundation 
Organic Farming Research Foundation 
Organic Valley 
USFWS 
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