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IntroductionIntroduction

Personal projectsPersonal projects
Importance of pollinatorsImportance of pollinators
Purpose and ObjectivePurpose and Objective

ObjectivesObjectives

Appreciation of bee diversityAppreciation of bee diversity
Vegetables and crops bees Vegetables and crops bees 
pollinatepollinate
Managing and enhancing nesting Managing and enhancing nesting 
habitathabitat
Enhancing forage resourcesEnhancing forage resources

BeesBees

SuperfamilySuperfamily ApoideaApoidea
“Vegetarian wasp”“Vegetarian wasp”
Plumose body hairPlumose body hair
ScopaScopa or hind legs flattenedor hind legs flattened
20,000 species world wide20,000 species world wide
4,000 species in North America4,000 species in North America

Michener 2000; Vaughan & Mader 2008

BeesBees
Branched body hairBranched body hair

James & Pitts-Singer 2008

Social Behavior of BeesSocial Behavior of Bees

Most are solitary Most are solitary 
Some are gregariousSome are gregarious
A few are socialA few are social
–– Primitively socialPrimitively social
–– EusocialEusocial

CleptoparasiticCleptoparasitic or cuckooor cuckoo

Michener 2000
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PollinationPollination

Act of transferring pollenAct of transferring pollen
SelfSelf--fertile, selffertile, self--pollinatingpollinating
SelfSelf--incompatibleincompatible
CrossCross--pollinationpollination
Fruit set and pollen grainsFruit set and pollen grains

Delaplane & Mayer 2000

Value of PollinationValue of Pollination

Honey bee serviceHoney bee service
–– $14.6 billion$14.6 billion
–– Colony collapse disorderColony collapse disorder

Wild bee pollination to cropsWild bee pollination to crops
–– $3.07 billion$3.07 billion
–– Diverse pollination strategyDiverse pollination strategy

1/3 of our diet1/3 of our diet
–– Economic valueEconomic value

Tuell et al 2008 & 2009; Losey & Vaughan 2006

Benefits of Wild BeesBenefits of Wild Bees

Less defensiveLess defensive
Some are easy to maintainSome are easy to maintain
Habitat improvements can  Habitat improvements can  
increase populationsincrease populations
InexpensiveInexpensive
Increase plant                          Increase plant                          
diversitydiversity

Xerces Society 2007

Bee DiversityBee Diversity

7 families of bees 7 families of bees 
–– Classified by tongue length, wing Classified by tongue length, wing 

venation, how pollen is carried, etc.venation, how pollen is carried, etc.

P lli tiP lli ti

7 families of bees (Michener 2000)
Different pollination strategies:

Oligolectic – very specific relationship with certain plants and only visit them    -highly efficient
Polylectic – visit variety of flowers – less efficient in some cases but good

PollinationPollination
–– OligolecticOligolectic
–– PolylecticPolylectic

Michener 2000

ApidaeApidae Honey BeesHoney Bees
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Bumble BeesBumble Bees AndrenidaeAndrenidae

- ground nesters that burrow, no cleptoparasitic species, small to medium sized
Andrena – common springtime bees
Perdita – many oligolectic
- scopa is on the hind legs

Thorp 2008Thorp 2008

HalictidaeHalictidae

Variety in Variety in 
nest nest 

structurestructure

Michener and Michener and 
Lange 1958Lange 1958

MegachilidaeMegachilidae ColletidaeColletidae
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Vegetables and CropsVegetables and Crops
AlfalfaAlfalfa
ApplesApples
AsparagusAsparagus
ChCh

Pumpkin and Pumpkin and 
squashsquash
RaspberryRaspberry
StrawberryStrawberryCherryCherry

CucumberCucumber
EggplantEggplant
MuskmelonMuskmelon
PeppersPeppers

StrawberryStrawberry
SunflowerSunflower
TomatoTomato
WatermelonWatermelon

USDA-ARS Agriculture Handbook #496

FamiliesFamilies

FabaceaeFabaceae
AsparagaceaeAsparagaceae
RosaceaeRosaceae
CucurbitaceaeCucurbitaceae
SolonaceaeSolonaceae
AsteraceaeAsteraceae

FabaceaeFabaceae: Alfalfa: Alfalfa

Flower trippingFlower tripping
Seed industrySeed industry
–– $90 million$90 million

Alkali bees Alkali bees 
Alfalfa leafcutter                           Alfalfa leafcutter                           
beebee
Honey bees Honey bees 

McGregor 1976McGregor 1976

AsparagaceaeAsparagaceae: Asparagus: Asparagus

MonoeciousMonoecious
CrossCross--pollinationpollination
Morning pollinationMorning pollination
Wild beesWild bees
Honey beesHoney bees

oklahomawildflowers.blogspot.comoklahomawildflowers.blogspot.com

RocaceaeRocaceae

Flower structureFlower structure
Bee pollination Bee pollination 
AppleApple
CherryCherry
RaspberryRaspberry
StrawberryStrawberry

McGregor 1976McGregor 1976

AppleApple
SelfSelf--incompatibleincompatible
Orchard mason beesOrchard mason bees
AndrenidAndrenid beesbees
HalictidHalictid beesbees
Bumble beesBumble bees
Honey beesHoney bees

T. PittsT. Pitts--Singer; USDASinger; USDA--ARSARS
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CherryCherry

CrossCross--pollinationpollination
–– Sweet cherrySweet cherry

Honey bees in orchardHoney bees in orchard
Wild beesWild bees

RaspberryRaspberry

SelfSelf--fertilefertile
Honey beesHoney bees
Bumble beesBumble bees
Other wild beesOther wild bees

BradwellBradwell –– buxtononline.combuxtononline.com

StrawberryStrawberry

SelfSelf--fertilefertile
Early season bloomEarly season bloom
Honey beesHoney bees
Bumble beesBumble bees
MegachilidMegachilid beesbees
HalictidHalictid beesbees

carletongarden.blogspot.comcarletongarden.blogspot.com

CucurbitaceaeCucurbitaceae

Flower structureFlower structure
Bee pollinationBee pollination
Stigma receptionStigma reception
CucumberCucumber
MuskmelonMuskmelon
Pumpkin and squashPumpkin and squash
WatermelonWatermelon

McGregor 1976McGregor 1976

CucumberCucumber

MonoeciousMonoecious
Cooler temperatures Cooler temperatures 
MegachilidMegachilid beesbees
Bumble beesBumble bees
Honey beesHoney bees

gurafarm.blogspot.comgurafarm.blogspot.com

MuskmelonMuskmelon

MonoeciousMonoecious
Cool temperaturesCool temperatures
Bumble beesBumble bees
HalictidHalictid beesbees
Honey beesHoney bees

deadbread.comdeadbread.com
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Pumpkin and SquashPumpkin and Squash

MonoeciousMonoecious
Morning pollinationMorning pollination
Wild bees Wild bees 
–– PeponapisPeponapis
Bumble beesBumble bees
Honey beesHoney bees

WatermelonWatermelon

MonoeciousMonoecious
Morning pollinationMorning pollination
HalictidHalictid beesbees
Bumble beesBumble bees
Honey beesHoney bees

Wikmedia.comWikmedia.com

SolonaceaeSolonaceae

Flower structureFlower structure
Bee pollinationBee pollination
EggplantEggplant
PeppersPeppers
TomatoTomato

beeculture.combeeculture.com

EggplantEggplant

SelfSelf--compatible compatible 
Bumble beesBumble bees

New World EncyclopediaNew World Encyclopedia

PeppersPeppers
SelfSelf--fertile fertile 
Leafcutter beesLeafcutter bees
HalictidHalictid beesbees
Bumble beesBumble bees
Not many other                     Not many other                     
pollen/nectar                          pollen/nectar                          
source competitionsource competition

ehow.comehow.com

TomatoTomato

SelfSelf--fertilefertile
Bumble beesBumble bees
HalictidHalictid beesbees
Green housesGreen houses

acatinthekitchen.comacatinthekitchen.com
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AsteraceaeAsteraceae: Sunflower: Sunflower

CrossCross--pollination helps raise seed pollination helps raise seed 
yieldyield
MelissodesMelissodes
SvastraSvastra
Bumble beesBumble bees
Honey beesHoney bees

Enhancing and Managing Enhancing and Managing 
Habitat for Wild BeesHabitat for Wild Bees

Conserve natural habitatsConserve natural habitats
Creating or conserving nesting Creating or conserving nesting 

Enhancing and Managing Enhancing and Managing 
Habitat for Wild BeesHabitat for Wild Bees

g g gg g g
sitessites
Increase floral resourcesIncrease floral resources
Reducing bee exposure to Reducing bee exposure to 
pesticidespesticides

Conserving HabitatConserving Habitat

Current situationCurrent situation
Existing habitatExisting habitat
Bee diversity increaseBee diversity increase

Vaughan & Mader 2008

Existing habitatExisting habitat

Linear habitatsLinear habitats
Potential plant resourcesPotential plant resources
Flowers and “weeds”Flowers and “weeds”
Bee flight rangeBee flight range

Vaughan & Mader 2008

Bee HabitatBee Habitat

BenefitsBenefits
–– Support pollinatorsSupport pollinators
–– Attract beneficial insectsAttract beneficial insects

d fd f•• Predators of crop pestsPredators of crop pests
•• Lessen pesticide needs Lessen pesticide needs 

–– Habitat for wildlifeHabitat for wildlife
–– Stabilize soil and improve water Stabilize soil and improve water 

qualityquality

Vaughan & Mader 2008
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New Pollinator HabitatNew Pollinator Habitat

Increase available foraging habitatIncrease available foraging habitat
ConsiderationsConsiderations
DesignDesign

Vaughan & Mader 2008

DesignDesign

Size and shapeSize and shape
Seed mixesSeed mixes
AvailabilityAvailability

www.stockseed.comwww.stockseed.com

Nesting SitesNesting Sites
RequirementsRequirements
–– Bare soilBare soil

•• 70% of bees70% of bees
–– Tunnels in woodTunnels in wood

•• 30% of bees30% of bees
–– Cavities Cavities 

•• Social bees, 45 speciesSocial bees, 45 species

What you can doWhat you can do
–– Protect from tilling, mowing, and Protect from tilling, mowing, and 

floodflood--irrigationirrigation
Vaughan & Mader 2008

Ground NestsGround Nests

Maximize potential areasMaximize potential areas
Prefer sandy or                                  Prefer sandy or                                  
sandy loam soilssandy loam soils
Protected areasProtected areas
Watch activityWatch activity

Thorp 2008Thorp 2008
Vaughan & Mader 2008

Thorp 2008Thorp 2008

Tube NestsTube Nests

Allow snags and dead treesAllow snags and dead trees
Bee blocksBee blocks
–– Holes 4 inches deepHoles 4 inches deep
–– Various diametersVarious diameters
–– Protected locationProtected location
–– Face southeast Face southeast 

Vaughan & Mader 2008
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WestrichWestrich 20002000

Increase Floral ResourcesIncrease Floral Resources

ImportanceImportance
Native FlowersNative Flowers
NRCS effortsNRCS efforts
TNC effortsTNC efforts

ImportanceImportance

Food sourceFood source
Multiple bloom periodsMultiple bloom periods
–– Attract larger number of pollinatorsAttract larger number of pollinators

Close to nesting siteClose to nesting site

Native FlowersNative Flowers

EstablishmentEstablishment
–– Adapted to conditionsAdapted to conditions
–– Resist pests, disease, and weedsResist pests, disease, and weeds
CoCo evolution with nativeevolution with nativeCoCo--evolution with native evolution with native 
pollinatorspollinators
Wildlife valueWildlife value
Perennial vs. AnnualPerennial vs. Annual
USDA plant databaseUSDA plant database
–– http://plants.usda.govhttp://plants.usda.gov

Diverse PlantingsDiverse Plantings

Color, shape, size, and heightColor, shape, size, and height
Flowers all seasonFlowers all season
Bloom timeBloom time

E l (A il & M )E l (A il & M )–– Early (April & May)Early (April & May)
–– Mid (June & July)Mid (June & July)
–– Late (August & September)Late (August & September)
Clump plantsClump plants
GrassesGrasses

Vaughan & Mader 2008

OnOn--going Studygoing Study

Native Nebraska flowers Native Nebraska flowers 
Attractive plants for areaAttractive plants for area
AvailabilityAvailability

www.bluebirdnursery.comwww.bluebirdnursery.com
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Flower ExamplesFlower Examples

When looking for flowers check:When looking for flowers check:
–– PerennialPerennial
–– NativeNative
–– Bloom periodBloom period
–– Sun exposureSun exposure

Showy milkweedShowy milkweed
AsclepiasAsclepias
speciosaspeciosa

Bloom: midBloom: mid

Saint Mary’s College of CA, 1995

New England asterNew England aster
Aster novaeAster novae--angliaeangliae

Bloom: lateBloom: late

J. Anderson, 2002

Purple Prairie CloverPurple Prairie Clover
DaleaDalea purpureapurpurea

Bloom: midBloom: mid

Narrow leaf purple coneflowerNarrow leaf purple coneflower
Echinacea Echinacea angustifoliaangustifolia

Bloom: midBloom: mid

Louis-M. Landry 2006

Joe Joe pyepye--weedweed
Eupatorium Eupatorium 
purpureumpurpureum

Bloom: midBloom: mid

B. Jones
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Flowering spurgeFlowering spurge
Euphorbia Euphorbia corollatacorollata

Bloom: mid to Bloom: mid to 
latelate

J. Beck

Maximilian Maximilian 
sunflowersunflower
Helianthus Helianthus 
maximilianimaximiliani
Bloom: lateBloom: late

D. Horn

Dotted gay featherDotted gay feather
LiatrisLiatris punctatapunctata

Bloom: mid to lateBloom: mid to late

S. Wasowski

Great blue lobeliaGreat blue lobelia
Lobelia Lobelia siphiliticasiphilitica

Bloom: lateBloom: late

S. Bloodworth

Spotted Spotted beebalmbeebalm
MonardaMonarda punctatapunctata

Bloom: mid to lateBloom: mid to late

ShellShell--leaf leaf 
penstemonpenstemon
PenstemonPenstemon
grandiflorusgrandiflorus
Bloom: earlyBloom: early

C. Christie
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Upright prairie coneflowerUpright prairie coneflower
RatibidaRatibida columniferacolumnifera

Bloom: midBloom: mid

J. Abbas

BlackBlack--eyed eyed susansusan
RudbeckiaRudbeckia hirtahirta

Bloom: mid to lateBloom: mid to late

Canada goldenrodCanada goldenrod
SolidagoSolidago canadensiscanadensis

Bloom: lateBloom: late

M. Below

Prairie ironweedPrairie ironweed
VernoniaVernonia fasciculatefasciculate

Bloom: mid               Bloom: mid               
to lateto late

NRCS & TNC EffortsNRCS & TNC Efforts

Pollinator friendly native plantsPollinator friendly native plants
ConservationConservation
Financial supportFinancial support

PesticidesPesticides

Detrimental to pollinatorsDetrimental to pollinators
Herbicides kill forage plantsHerbicides kill forage plants
Use Integrated Pest Management Use Integrated Pest Management 
strategiesstrategies
General guidelines General guidelines 
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Pesticide GuidelinesPesticide Guidelines

Consider alternative control Consider alternative control 
measuresmeasures
Avoid treating when crop is in Avoid treating when crop is in 
blblbloombloom
Use insecticides that are relatively Use insecticides that are relatively 
safe for beessafe for bees
Prevent driftPrevent drift

QuestionsQuestions


