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Total global production 
increase of 140%, 1960-2006 

Production deficit in the 
absence of pollinators 

Long term trends in production  
of bee pollinated crops 

Aizen et al. (2009) How much does agriculture depend on pollinators? Lessons from long-term 
trends in crop production. Annals of Botany 103. 
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Bearing acres of U.S. fruit  
and nut crops 1980-2009  

USDA-ERS, 2009 

Changing crop production and dependence on pollinators 



Declining US honey bee colonies 

USDA-NASS reports 

Overall loss of 30% of colonies  
in the US last winter* 
 
Losses  in 2010-11 were  
38.4% per beekeeper on average  
 
Compares to 42.2% in 2009-10 
 
*USDA and Apiary Inspector of America survey of  
5,572 bee keepers managing 15% of the nation’s colonies 

 



Integrated Crop Pollination 

 

 

Integrated 
Crop 

Pollination 

Honey bees 
Alternative 

managed bees 
Wild bees 

Pesticide 
stewardship 

Habitat 
management 

Pollination 
sampling 

Horticultural 
practices 

Decision 
support tools 

Grower 
education 

The combined use of different pollinator species, habitat augmentation, and crop 
management practices to provide reliable and economical pollination of crops 

ICPbees.org 



Supporting pollinators in specialty crop farms 

Challenges 
  Management is characterized by high level of inputs 

  Land use tends to be intensive, with minimal available space 
 

Opportunities 
  Crop dependency leads to high grower interest in pollination 

  Increased funding for on-farm conservation programs  

 



MSU pollinator conservation projects 

Å Operation Pollinator (Julianna Tuell), also in CA, FL 
ï Phase 1A testing seed mixes in small plots at three sites for bloom area, pollinator response, economics 

ï Phase 1B testing ‘best’ mix for bloom area, pollinator response, yield effects, economics at three farms 

 

Å USDA-SARE Beneficial Insect Habitat (Brett Blaauw) 
ï 5 blueberry, 2 apple, 2 cherry farms. Seeded in spring 2009. 

ï +/- 0.5-2 acre wildflower plots  

ï Assess bees, natural enemies, pests, pollination, yield, biocontrol, economics 

ï Effect of planting size on insects and their ecosystem services 

 

Å Conservation Innovation Grant (Julianna Tuell), also in CA, NJ 
Development and Validation of Protocols for Assessing Functioning of Pollinator Habitat Plantings for Agricultural Settings  

ï Evaluation of 6 pollinator habitat plantings 

ï Flower diversity and area, pollinator and pest response 

ï Test different sampling approaches  



Selecting and evaluating flowering plants  
for bee conservation on farms 

Plant material 

Regionally relevant 

Seed available 

Cost effective 

Perennial/annual 

Reliable growth 

Bloom period 

Pest neutral 

Site suitability 

Pollinator response 

Attractive 

Rewarding 

Abundance 

Diversity 

Species of interest  

Technology transfer 

Demonstration sites 

Early adopters 

Economics 

Agronomic expertise 

Cost-sharing options 

Success stories 

 
Bee habitat establishment 

by farmers 
 

 
Improved yields 

Higher crop quality 
More stable yields  

 



Which plant species and seed mixes provide the best habitat for bees in farmland plantings? 

 

Do conservation plantings increase bee abundance and diversity in crop fields during bloom? 

 

Do plantings support greater crop yields/quality (and reduce pest abundance)? 



beardtongue, Penstemon hirsutus  

Native plant 

golden Alexanders, Zizia aurea 

common ninebark, Physocarpus opulifolius 

late figwort, Scrophularia marilandica 

swamp milkweed, Asclepias incarnata 

Culver's root, Veronicastrum virginicum 

yellow coneflower, Ratibida pinnata 

nodding wild onion, Allium cernuum 

meadowsweet, Spiraea alba 

yellow giant hyssop, Agastache nepetoides 

horsemint/spotted beebalm, Monarda punctata 

Missouri ironweed, Vernonia missurica 

cup plant, Silphium perfoliatum 

pale Indian plantain, Cacalia atriplicifolia 

boneset, Eupatorium perfoliatum 

blue lobelia, Lobelia siphilitica 

pale-leaved sunflower, Helianthus strumosus 

Riddell's goldenrod, Solidago riddellii 

New England aster, Aster novae-angliae 

smooth aster, Aster laevis 

Aug May Jun Jul Sep Oct 

Approximate Bloom Period 

American elder, Sambucus canadensis  

Apr 

willow, Salix spp. 

wild cherry, Prunus spp. 
black chokecherry, Aronia melanocarpa 

silky dogwood, Cornus amomum  

Perennial native plants to support bees in the Great Lakes region 
www.nativeplants.msu.edu 

Tuell et al. (2008) Environmental Entomology 



Å Research plots established in 
three key regions for pollinator-
dependent crops  
ï Michigan  (blueberry) 

ï Florida (watermelon) 

ï California (watermelon) 

 

Å Annual and perennial seed mixes 

 

Å Basic and diverse mixes 

Evaluating seed mixes for bee habitat 

www.operationpollinator.org 



Å Measure plant density, flowering 

 

Å Count and identify bees on flowers 

 

Å Compare costs vs. pollinator abundance 

 

 

Evaluation approach 

Black eyed Susan in a  
Perennial Basic test plot 

Plains Coreopsis in an   
Annual Basic test plot 

Mix Description (all regions) 

1 Control: regrowth post-glyphosate 

2 Annual Basic Mix (AB) 

3 Annual Diverse Mix (AD) 

4 Perennial Basic Mix (PB) 

5 Perennial Diverse Mix (PD) 

6 Annual and Perennial Mix (A/P) 

Perennial Diverse mix  -  Michigan Seeds/
acre 

Cost/
acre 

Common name Species name 

 Black -eyed Susan   Rudbeckia  hirta  
679,536  $55.86  

 Common milkweed   Asclepias  syriaca  
90,605  $78.22  

 Wild bergamot   Monarda  fistulosa  
226,512  $54.40  

 Wild lupine   Lupinus  perennis  
9,060  $202.32  

 Yellow coneflower   Ratibida  pinnata  
407,722  $99.38  

 Cup plant   Silphium  perfoliatum  
4,530  $23.66  

 Showy goldenrod   Solidago  speciosa  
453,024  $117.13  

 New England aster   Symphyotrichum  novae -angliae  
271,814  $101.16  

 Smooth aster   Symphyotrichum   laeve  
135,907  $127.26  

 Purple prairie clover   Dalea  purpurea  
169,884  $101.93  

www.operationpollinator.org 



Variable response of pollinator groups to plant mixes 
Michigan 2010 data 
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Control   AB       AD       PB      PD       A/P  

California Michigan Florida 

Å Perennial plants were still establishing during 2010 

Å Variable results from the three states 

Å Plots are being resampled during 2011, 2012 

Control   AB       AD       PB      PD       A/P  Control   AB       AD       PB      PD       A/P  

www.operationpollinator.org 



Flower plot establishment 
 

May 2009 June 2009 May 2010 June 2010 May 2011 June 2011 Brett Blaauw Ph.D project 
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    0.05                                                                                                               2.65 
 



More native bees in 
in flower plots, 2010 
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Increased native bees in crop during bloom 
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No effect of flower plantings on pollination, 2010  

Fruit Set  

Berry Weight  

Mature Seeds  

open - bagged = difference 
Effect of pollination on fruit 

Sampled 20 open and bagged  
blueberry flower clusters in each site  
for subsequent fruit set and quality 
 



Conservation Innovation Grant 2011-2013 

      OBJECTIVES 

 

 1. Assess the effectiveness of  
pollinator restorations 

 

 2. Identify key floral resources 

 

 3. Develop assessment tools 

 

 4. Transfer technical guidelines 



Opportunities & Challenges 

ÅOpportunities 
ïgrowers are motivated to establish habitat for bees 

ï research will provide science-based guidance on plant selection 

ïopportunity to test the long-term payoff of investment in bee habitat 
Å22,079 acres of new bee  habitat authorized for 2012 by USDA-NRCS 

Å5,000 acre target in Michigan’s SAFE program (90% cost share) 

 

ÅChallenges  
ï tailoring  seed mixes for specific sites, regions, and functions 

ïmaking  pollinator habitat establishment cost-effective for farmers 

ïfruit and vegetable farmers need ‘proven winners’  

ïquantifying the return on investment 

 

 

 



Thanks to… 

Farmer collaborators, and input from NRCS/FSA/Conservation Districts 

 

Funding from… 

More information… 
www.nativeplants.msu.edu 
www.operationpollinator.com  
www.isaacslab.ent.msu.edu  

http://www.operationpolinator.com/
http://www.operationpolinator.com/
http://www.operationpolinator.com/
http://www.isaacslab.ent.msu.edu/

