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The Prairies of N. A.

99.9 % destroyed in Iowa

Presenter
Presentation Notes
Bands of tall, mid, and shortgrass prairies occupied a broad band through mid- NA.  Need to remember that almost all is gone.  What is left are scattered preserves and small fragments widely separated from each other.  These are study sites in NW Iowa we have used extensively.



The Data Base of Prairie Bees

 ~ 17,000 identified specimens
 200+ species from 70 Iowa locations

 Large preserves
 Unprotected remnants
 Produce farms
 Urban sites

 Pan and net data
 > 250 plant species represented
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Presentation Notes
It is important to note that we used identical sampling techniques in almost all of our studies, so we can make statistically valid comparisons.



Lesson 1 from the Prairies:
Prairie preserves are our bee reservoirs
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Presentation Notes
Our state preserves of 40-60 ha hold large populations size of many bees species. Not surprisingly, these preserves also have 100’s of flowering plant species. Strips of resource poor grasslands – an agricultural ditch right-of-way – and corn are relatively poor if not depauperate of bee species.



Lesson 2 from the Prairies:
Size matters LESS than you think!

Presenter
Presentation Notes
Small remnants of 1-3 ha that result from fragmentation can support bee communities as diverse and abundant per unit area as large preserves (40-60 ha).Naturally small prairies in NE Iowa surrounded by forest and known as “goat or hill prairies” also support bee communities as diverse and abundant/unit area as large preserves. All of these sites have statistically similar plant species richness/unit area.These hill prairies will come up again in a minutesEvidence from studies by others indicates that bee communities of restorations return quickly, too.These results reinforce what we have known for decades: Save as much of pre-settlement landscape as you can – large or small – and keep on restoring – it works for bees of prairies.



Amorpha canescens (Fabaceae)

Lesson 3 from the Prairies:
Bee diversity improves prairie plant reproduction

Presenter
Presentation Notes
 This plant is an obligate outcrosser.  All of the obligate outcrossers on prairies probably show this relationship.  Facultative outcrossers show pollinator diversity effects some years and in some places, but overall the relationship between pollinator diversity and reproduction is not as strong.



Wild bees critical to produce farms

 90% flower visits
 Honey bees not effective
 More crops, more diversity

Lesson 4 from the Prairies:

But…

Bee community 
composition differs



Bee Communities at Iowa Farms

Andrenidae richness

Halictidae Richness
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Presentation Notes
The high number of Halictidae at farms may be due to disturbance regimes of farming improving nesting sites for these bees. For the farms at least, we think that lack of Andrenidae is the result of lack of food plants.  Many species of Andrenidae are in nearby sites we have sampled.  This suggests that planting the right plants will help attract a greater diversity of bees to farms and possibly improve pollination.  One of the farms we sampled has now done just that.



Lesson 5 from the Prairie:
Greater plant richness means greater 

bee richness

Presenter
Presentation Notes
In our modeling efforts, these are bee species accumulation curves for the seven preserves we have sampled.   



Lesson 6 from the Prairie:
In restorations plant choice matters

Amorpha canescens Dalea purpurea

Ratibida pinnataZizia aurea

 Bloom across most of 
season

 Produce abundant 
pollen & high flower #

 Common in mixes 
and restorations

 Wide geographic 
ranges

Presenter
Presentation Notes
In other words, some prairie plants are much more attractive to bees than others.  These four species attract more bee species than can be accounted for by both their geographic range and their local abundance, both of which are positively related to species richness of visitors in our data.



Urban Bee Studies  
Chang ZhaoHeather Sander

Iowa City, Iowa
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Presentation Notes
What I am doing now is applying these lessons to the study of the supply of and demand for pollinator services in urban area. We had samples of bees in neighborhoods of different ages to validate our predictions of bee abundance and richness based on abundance of floral resources. We tried to use landscape categories to predict bee richness, but that wasn’t very good.  We then decided that we needed to accurately map floral resources themselves..



Quantify Plant Resources

9 residential neighborhoods; 35 circular sites;

rate parcels based on plant richness from 0 to 5 
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Presentation Notes
Quickly realized that we needed to quantify plant resources on a parcel by parcel basis because of the enormous variation in resources for bees at that level.  Lumping together different neighborhoods or lumping at larger spatial scales were inadequate.



Urban Bee Supply



Demand for Pollinator Services



Supply vs. Demand

Socio-economical factors:

 Education level

 Income level

 Neighborhood age

 Rent vs. owning
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Presentation Notes
To ensure coordinated landscape management for pollination services across scales, there is a need to integrate the design and management of private residential gardens into city-wide pollinator conservation strategies.



Reasons for Hope in Urban Areas

Provide varied floral resources

Protect and restore natural areas

Involve people at the individual 
parcel level

Focus on neighborhood involvement

Presenter
Presentation Notes
We know what to do
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