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Over 75% of flowering plants in 
temperate regions require animal 
pollination.  Ollerton et al. 2011
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Pollinators and 
wildlife 
• Fruits and seeds are 

a major part of the 
diet of many birds 
and mammals 

• Pollinators and 
insects are critical 
food source for 89% 
of birds, and many 
other wildlife.

Losey and Vaughan. 2006. Econ value of insects. Bioscience. 56(4):311-323 Photos: NRCS/Jeff Vanuga; NPS/Karen Ward; Xerces 
Society/Matthew Shepherd
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Pollinator Species

Bees & Wasps Flies Butterflies & Moths

Beetles Bats Hummingbirds
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Threats
• Habitat loss, degradation, & 

fragmentation
• Pesticide exposure
• Non-native species & 

diseases
• Climate change
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Agroforestry Practices

Hedgerows / Windbreaks Riparian Forest Buffers Alley Cropping

Forest Farming Additional ApplicationsSilvopasture
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1. Providing foraging 
resources & 
nesting or egg-
laying sites

2. Enhancing site & 
landscape 
connectivity

3. Reducing pesticide 
exposure 

Photo: Nancy Adamson

Photo: USDA NRCS
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Foraging Habitat
• Quality pollen/nectar
• Hi-density of resources
• Diversity of resources
• Range of bloom times
• Larval resources 

Photo: USDA ARS

Photo: Jessa 
Cruz/Xerces Society
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Quality Pollen & Nectar
Species Common Name Nectar Pollen

Acer spp. Maples 0.600 0.600
Amelanchier spp. Serviceberry 0.500 0.400
Prunus spp. Cherry 0.750 0.750
Quercus spp. Oak 0.000 0.700
Rubus spp. Rubus 0.700 0.600
Salix spp. Willow 0.800 0.900
Sambucus spp. Elderberry 0.300 0.600

0=no pollen/nectar source
1=major pollen/nectar source

Adapted from Loose et al. 2005
*Based on honeybee data
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Hi-Density of 
Resources

Baude et al. 2016

Photo: Thewallpaper.com
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Bottlebrush Buckeye Maple

Willows Buttonbush Photos: Nancy 
Lee Adamson
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Range of Bloom Times
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Larval Resources

Tallamy and Shropshire 2009

Photo: Rory Cubel

Photo: Patricia Ferguson



United States Department of Agriculture
National Agroforestry Center

Smith and Lewis 1972, Pinzauti 1986,  Pasek 1988

Populations in overwintered hives up to 
52% higher when protected by 
windbreaks.        Merrill 1923

Microclimate Modification
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Other Foraged Resources 
• Bees also collect resins 

and oils from trees and 
other plants.  

• Honey bees use resins to 
make propolis which has 
antimicrobial properties

• Poplar trees (Populus spp.) are a 
common source for these resins.

• Other tree species include pine (Pinus 
spp.), birch (Betula spp.), elm (Ulmus
spp.), alder (Alnus spp.), beech (Fagus 
spp.), and horse-chestnut (Aesculus
spp.) 

Photo by Ujubee.com



United States Department of Agriculture
National Agroforestry Center

Tunnel-nesting

• 30% of native bee species 
build their nests inside hollow 
tunnels.

• Use plants with soft pithy 
centers:

• Elderberry 
• Boxelder 
• Rubus spp. 
• Dogwood
• Sumac

• Use pruning to expose the 
pithy interior of the stems

• Retain dead or dying trees and 
branches whenever practical.
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• 70% solitary ground nesting bees.
• Undisturbed area necessary for 

ground nesting species. 
• May be found in turf, more often 

on bare, exposed ground and 
south-facing slopes

• Sandy to loam soils preferred

Ground-nesting
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• About 50 social bumble bee 
species in the U.S.

• Nest in small cavities, such as 
abandoned rodent burrows. 

• Bumble bee nest densities twice 
as high in linear woody habitats.

Osborne et al. 2008 

Bumble bees
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Marketable 
Products 
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Connectivity - Foraging Distances

Zurbuchen et al. 2010
USDA 2015
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Site & Landscape 
Connectivity

Pollinator  visits to crops declines 
to 50% of its maximum at ~600 m 
(2000 ft) from semi-natural 
habitat.  Ricketts et al. 2008 
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Full pollination for watermelon when 30% of the land within 1.2 
km of a field is in pollinator habitat. Kremen et al. 2004
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Pesticide Exposure Tooker et al. 2017

• Woody plantings can reduce spray 
drift by up to 80-90%. Ucar and Hall 2001

• 40 to 100% reduction of pesticides in 
run-off using agroforestry systems. 
Pavlidis and Tsihrintzis 2017 
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Pesticide Sink?

Rosaceae

Salix

Acer Fraxinus

High concentrations of 
neonicotinoids in early-flowering 
tree and shrub pollen.

Ohio bee-collected pollen 
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Reducing Pesticide Exposure



Agroforestry Practices: Hedgerows

Hedgerows: 
Poll benefits: Can be 
designed to include 
species that provide 
forage and nest sites for 
pollinators
Other benefits:  
• Improve crop 

microclimate 
• Help retain moisture
• Reduce abrasion from 

blown soil
• Support other 

beneficial insects that 
fight pests

Photo: Katharina Ullmann



Agroforestry Practices: Hedgerows

More Bees travel into crops adjacent to 
hedgerows

Morandin, L., R. Long, and C. Kremen. 2014. Hedgerows enhance beneficial insects on adjacent tomato 
fields in an intensive agricultural landscape. Agriculture, Ecosystems, and Environment. 189: 164-170.



Agroforestry Practices: Hedgerows

Greater pollinator abundance and 
diversity on farms with hedgerows 

Morandin, L., R. Long, and C. Kremen. 2014. Hedgerows enhance beneficial insects on adjacent tomato 
fields in an intensive agricultural landscape. Agriculture, Ecosystems, and Environment. 189: 164-170



Agroforestry Practices: Hedgerows

Hedgerow plantings 
along crop fields 
increased stability of 
native bee 
populations over time

M’Gonigle, Ponisio, Cutler, and Kremen, 2015



Agroforestry Practices: Hedgerows

Native Plant Hedgerows 
Enhance Pest Control

More stink bug eggs 
parasitized by wasps in 
fields with nearby native 
plant hedgerows

Morandin, L., R. Long, and C. Kremen. 2014. Hedgerows enhance beneficial insects on adjacent tomato fields in an 
intensive agricultural landscape. Agriculture, Ecosystems, and Environment. 189: 164-170.



Agroforestry Practices: Hedgerows

Hedgerows:
Other design 
considerations: 
• Tree height and number 

of rows
• Proximity to crops: 

balance protection from 
pesticide drift and 
foraging distance of bees 

• Can choose edible 
species or species that 
help feed wildlife

• Addition of perennial 
wildflowers adds 
pollinator benefits before 
trees and shrubs mature



Photo: Eric Mader (Xerces Society)

Agroforestry Practices: Hedgerows

Hedgerows:
Practice code:  422

Payment scenarios (FY2019):  
• Updated in recent years for 

some regions

• Oregon: $3.50 to $6.50 / ft

• New Jersey: ~$2.00 / ft

• NC and NE: ~$0.50 / ft



Photo: Jessa Kay-Cruz (Xerces Society) 

Agroforestry Practices: Windbreaks

Windbreaks: 
Can be designed to 
include species that 
provide forage and nest 
sites for pollinators



Windbreaks: 
Can be designed to 
include species that 
provide forage and 
nest sites for 
pollinators

Agroforestry Practices:  Windbreaks



Windbreaks:
Can be designed to help 
prevent or capture drifting 
pesticides
Key design considerations:
• Small needled conifers 

that don’t drop lower 
branches (e.g. spruce, 
juniper, arborvitae, fir, 
etc.)

• ~ 60% density, in at least 
two rows

Agroforestry Practices: Windbreaks

Photo:  Sarah Foltz-Jordan / Xerces Society



Agroforestry Practices: Windbreaks

Windbreaks: 
Practice code:  380
Payment scenarios (FY2019):  
• Oregon: $0.50 to $3.50 / ft

• Nebraska: $0.50 to $6.50 / ft

• New Jersey: $0.50 to $10.00 / ft

• North Carolina: $0.50 to $2.50 / ft

Photo:  Sarah Foltz-Jordan / Xerces Society



Windbreaks: Monarch butterfly roosts

Agroforestry Practices: Windbreaks

Map:  Journey North.  Photo: Leah (Journey North)



Forest farming:  
High value medicinal plants, such as 
ginseng, black cohosh, and goldenseal, 
benefit pollinators.

Agroforestry Practices: Forest farming

Photo: Jeanie Davis, North Carolina State University



Agroforestry Practices: Forest farming

Forest farming:  
Many valuable overstory crop trees:  
yellow (tulip) poplar, maple, 
basswood, and black cherry 
provide excellent pollinator habitat. 



Agroforestry Practices: Forest farming

NRCS practices
Forest Stand Improvement 
(code 666)
• Can manipulate the 

canopy cover to promote 
floral resources or 
farming in the understory.

Photo: Jeanie Davis, North Carolina State University



Photo: U.S. Department of Agriculture

Riparian forest buffers:
Can easily be designed to include trees, 
shrubs, and wildflowers for pollinators.

Agroforestry Practices: Riparian Forest Buffers



Mining bee (Andrena sp.) on willow (Salix sp.) 
Blue Ridge Parkway, NC, April

Photos: Nancy Adamson

Work with nurseries to encourage 
production of male willow plants.

Makes me want to plant willow!



Agroforestry Practices: Alley Cropping

Alley cropping:
• Can be designed to 

include tree species or 
crops that provide 
resources for pollinators.  

• Consider flowering trees 
like black cherry, black 
locust, or basswood in 
addition to more typical 
alley cropping trees of 
walnut, pecan, or oak. 

Photo: Manfred Mielke, USDA Forest Service, Bugwood.org



Agroforestry Practices: Alley Cropping

Alley cropping:
• Diverse forbs and shrubs 

may be planted in rows for 
cut flowers, berry 
production, or the nursery 
market.

• A legume forage crop 
between rows will fix N and 
provide nectar and pollen.

Photos: Tracey Coulter, PA DCNR.  Inset: Jessa Kay-Cruz 
(Xerces Society



Silvopasture:
• Trees used in 

silvopasture systems 
can be chosen to 
support pollinators.

• Forage for livestock 
can include a variety 
of legumes, or a 
diversity of  native 
plants that benefit 
pollinators.

• Rotational grazing 
can be managed to 
sustain understory 
diversity.

Agroforestry Practices: Silvopasture

Photo: Mack Evans



Agroforestry Practices: Silvopasture

Silvopasture:
Using thinning and prescribed fire to 
daylight seedbanks and promote flowering 
plants that benefit pollinators.

Photo: iStock



Additional Resources: The USDA-NRCS

Photo: Nancy Adamson (Xerces Society)



Farm Bill Implementation: Agroforestry Practices for Pollinators

Core Programs for Pollinators

EQIP, CRP, CSP 

Tech Note 78
Using Farm Bill Programs for Pollinator 

Conservation

Core Agroforestry Practices
• Hedgerow Planting (422)
• Windbreak/Shelterbel (380)
• Riparian forest buffer
• Alley cropping (311)
• Silvopasture (381)
• Multi-story Cropping (379)

http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=37370.wba

http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=37370.wba


Farm Bill Implementation: Practices for Pollinators

Core Programs for Pollinators
EQIP, CRP, CSP 

Tech Note 78
Using Farm Bill Programs for Pollinator 

Conservation

Supporting Agroforestry Practices
• Forest stand improvement (666)
• Prescribed burning (338)
• Prescribed grazing (528)
• Tree/Shrub Establishment (612)
• Conservation Cover (327)
• Early Successional Habitat 

Development/Management (643)
• Herbaceous weed control (315)
• Mulching (484)

http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=37370.wba

http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=37370.wba


Core Programs for Pollinators
EQIP, CRP, CSP 

Tech Note 78
Using Farm Bill Programs for Pollinator 

Conservation

Forest Farming:
• Forest stand improvement (666)
• Herbaceous weed control (315)
• Prescribed burning (338)
• Prescribed grazing (528)
• Tree/Shrub Establishment (612)

http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=37370.wba

Farm Bill Implementation: Agroforestry Practices for Pollinators

http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=37370.wba
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https://xerces.org
http://xerces.org/pollinator-resource-center/ 
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https://xerces.org/pollinator-conservation/agriculture/pollinator-habitat-installation-guides/
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www.fs.usda.gov/nac/index.shtml
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