


Pollinators: Ecological Keystone Species 

Around 90 percent of flowering 

plants (~400,000 sp.) depend to 

some extent on animal 

pollination. 
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Bees: The Most Important Pollinators 

 
• Bees provide for their young 

• Bees actively collect and transport pollen 

• Bees exhibit flower constancy 

• Bees regularly forage in area around nest 
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*Calderone, Nicholas W. 2012. Insect Pollinated Crops, Insect Pollinators and US Agriculture: Trend Analysis of 

Aggregate Data for the Period 1992-2009. PLoS ONE 7(5):e37235. doi:10.1371/journal.pone.0037235 
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Some crops pollinated by Bees 

Alfalfa, Allspice, Almonds, Apples, Apricots, Artichokes, 

Asparagus, Avocados, Broad Beans, Blackberries, 

Blueberries, Broccoli, Buckwheat, Cabbage, Canola 

(Rapeseed), Cantaloupe, Carrots, Cashews, Cauliflower, 

Celery, Cherries, Chile Peppers, Clover, Coriander, 

Cranberries, Coffee, Cotton, Cucumbers, Currants, Dill, 

Eggplant, Fennel, Garlic, Guava, Kale, Leeks, Lemons, 

Lettuce, Lima Beans, Limes, Macadamia Nuts, Mangoes, 

Mustard, Nutmeg, Onions, Oranges, Passion Fruit, 

Peaches, Peanuts, Pears, Peppers, Plums, Pumpkins, 

Raspberries, Sesame, Soybeans, Squash, Strawberries, 

Sunflowers, Tea, Tomatoes, Turnips, Watermelon, 

Zucchini……………………………………… 







Loss of habitat 

 

Changes in Agricultural Practices  

 

Misuse of pesticides 

 

Disease and Parasites 

 

Pollution  

 

Competition with Introduced 

Species 

 



Traditional Farming 

Illustration by Andrew Holder, Xerces Society 



Changes in Agricultural Practices 

Photo: National Geographic,  

Nicholas Devore III 



Changes in Agricultural Practices 





Pleasants and Oberhauser 

(2012) estimated a 58% 

decline of milkweed density in 

the American Midwest between 

1999 and 2010.  







• Clumps of single species 

within larger diverse 

plantings are most effective 

• Pollinator diversity 

maximized when 15 to 25 

flower species are present  

• Minimum of 3 blooming 

species throughout the year 

(spring, summer, fall) 

Designing Pollinator Habitat 



Bee Diversity versus Bee Abundance 



Pronounced seasonality among bees: 

Number of species in flight THROUGHOUT the growing season  

(April-October):  approximately 40 (some Hylaeus, Augochlora, 

Augochlorella, Halictus, Agapostemon, Lasioglossum, Ceratina, 

Bombus) 

Number of seasonally-limited species =  the vast majority 

Number of species in flight ONLY in April/May = 82 (e.g., Osmia ) 

Number of species in flight ONLY August/September = 49 

(e.g.,Melissodes) 

  

 

  

 

 

Data: Mike Arduser 



TAXA APRIL MAY JUNE JULY AUG SEP OCT 

Colletes (inaequalis, 
validis) 

Andrena 

Agochlora pura 

Agochlorella striata 

Halictus (females) 

Lasioglossum 
(females) 

Osmia 

Bombus 

 © Data from Steve Javorek, Agriculture Canada 

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

Bees need food sources before and after crop 

bloom 



Native plant 

wild strawberry   

golden Alexanders   

Canada anemone   

penstemon   

angelica   

cow parsnip   

sand coreopsis   

shrubby cinquefoil   

Indian hemp   

late figwort   

swamp milkweed   

Culver's root   

yellow coneflower   

nodding wild onion   

meadowsweet   

yellow giant hyssop   

horsemint   

Missouri ironweed   

cup plant   

pale Indian plantain   

boneset   

blue lobelia   

pale-leaved sunflower   

Riddell's goldenrod   

New England aster   

smooth aster   

Natural  

enemies Aug May Jun Jul Sep Oct 

Bloom Period 
Bees  

   

   

   

   

   

KEY 

good 

better 

best 

Rufus Isaacs and Julianna Tuell, 2007. Enhancing Farm Landscapes for 

Native Bees and Improved Crop Pollination. Michigan State University 



Bee/flower relationships in MO 

…152 species of Missouri bees 

(34% of the 452 bee species) 

are oligolectic  

at some level 

…30 families of plants 

host oligolectic bees 

 in Missouri 

...21 species of bees 

 are oligolectic on  

conservative plant 

taxa 

Data and Slide : 

Mike Arduser 

...112 species of bees 

are Natural 

Community 

Dependent (NCD) 
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Swamp, Marsh, Red 

Milkweed  

Asclepias incarnata 

Whorled Milkweed 

Asclepias verticillata 

Butterflyweed 

Asclepias tuberosa 

Common Milkweed 

Asclepias syriaca 



http://monarchjointventure.org/resources/publications/ 

http://www.xerces.org/milkweeds-a-conservation-practitioners-guide/ 



Butterfly Milkweed - Asclepias tuberosa  

Swamp or Marsh Milkweed - Asclepias incarnata  

Common Milkweed –  Asclepias syriaca  



Access to Clean Water 



Nesting Resources 

nest made in burrow nest made in sloping soil nest entrance in soil 

holes in a tree that 

could be used by bees 

nesting box 

constructed for cavity 

nesting bees 



• Approximately ~70% 

(or 3,000 species in 

North America) 

Ground Nesting Bees 

Virescent Green Metallic Sweat Bee 



Ground Nesting Bees 

• From above ground 

bee nests resemble 

ant hills 

• May be found in 

turf, more often on 

bare, exposed ground 

•Nests may be a deep 

as three feet 

 









Ground Nesting Bees 

Photos: Jim Cane and Eric Mader 



Twig/Tunnel-nesting bees: 

 

• Approximately  ~30% (or 

almost 1,000 species in 

North America) 

 

• Hollow stems and beetle-

borer holes 

Twig/Tunnel Nesting Bees 

Retain or create 

tunnels: 

• Protect snags wherever 

possible 

• Provide artificial nests 















Intergovernmental Science Policy 

Platform on Biodiversity and 

Ecosystem Services (IPBES) 

 

• 16.5% -- Percentage of vertebrate 

pollinators threatened with 

extinction globally. 

• +40% – Percentage of invertebrate 

pollinator species – particularly 

bees and butterflies – facing 

extinction. 



Franklin’s Bumble Bee (Bombus franklini)  

Extinct (2006)? 

Photos: Pete Schroeder, Southern Oregon University 




