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Overview

* Bee diversity

 What do we know about how habitats influence pollinators?

* Long Leaf Pine Project
* On Farm habitat for Pollinators

* Plant selection to support pollinators

e Questions?



Bee Diversity

* Bees represent a large and diverse group of

pollinators
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Bee Diversity
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Carpenter Bees Xylocopa

Honey bees Apis

Bumble bees Bombus



Characteristics of bees

Are hairy (usually)
4 wings

Eyes at sides of head

Rounder bodies

Females carry large Long antennae

loads of pollen




Pollinator Importance

* Bees play a vital role in the stability of both managed and unmanaged
ecosystems.

* depend almost entirely on accessible plant resources such as pollen and
nectar

* 84% of flowering plant species rely on pollination services provided by insect
pollinators

* In agricultural systems, bees are valued at about 7.6 billion dollars/ year
(Losey and Vaughan 2006).




Pollinator
Habitats

* Habitat loss is primary driver of wild bee
declines (Kearns et al. 1998)
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Pollinator Habitats
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In general, pollinator abundance and richness are decreasing

across different types of landscape disturbance
Some forms of disturbance are worse than others




Pollinator Habitats
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 Worse in areas with extreme habitat loss

e Anincrease need to conserve and restore diverse habitats that
support pollinators!



Longleaf Pine Savanna

* Highly threatened, fire
maintained ecosystem
unique to the
southeastern U.S.

 Dominated by Pinus
palustris

* >4% of original pine
forests remain

* Degradation caused by
many factors including: /Sy

* Fire suppression / e e
* Logging and naval
industry




Longleaf Pine Savanna

What is being done to restore
the savanna?

* Controlled burning

* Harvesting trees

How do these
efforts affect native
bees?




Sites

Savanna River Site, SC

Post ag.

Harvest

 Remnant = Undisturbed longleaf pine stands
« Control = no restoration treatments
« Harvest = trees removed to restore savanna
» Post ag. = Former agricultural lands, planted with longleaf pines
e  Control = no restoration treatments
« Harvest = trees removed to restore savanna
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Restoration Treatment
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Bee response to habitat enhancements

Honey bees

Michigan SAFE Program
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Habitat on farms for beneficial insects

Wild bees and natural enemies increase over time
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Habitat can support increased yield
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Insectary Plants for Beneficial Insects

Objectives

1. Identify plants adapted for dry soils that best support managed and
native pollinators.

* 2. Identify the plant traits that are best predictors of pollinator
attraction

* 3. Develop a tool as part of the MSU Native Plants website to select
insectary plants for desired needs.

http://nativeplants.msu.edu/




Sampling Pollinators

* weekly observations and collections
e 2.5 minute samples am/pm
* Observations for honey bees

* Wild pollinator collections
* |dentify to species




Plant Establishment
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Pollinator Abundance

48.125

Late Season

Mid Season

Early Season

10

T T T T T

~ O LN < o

9|dwes Jad soquinN



Early Season (May - June
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m Wild bees

Mid Season (July - Aug)
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Late Season (Aug - Oct
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Factors Affecting Flower Visitation

Parameter estimate probabilities

floral area within

Bee abundance Adj. R squared F value area of flower 1m? plot tallest flower
All pollinators 0.27 8.25 0.004 0.196 <.001
honey bees only 0.18 5.46 0.749 0.91 <.001
wild bees only 0.23 6.82 0.007 0.053 <.001
bumble bees 0.19 5.62 0.381 0.58 <.001

Results of multiple linear regressions of the abundance of bees
observed on study plants during peak bloom against three floral

characteristics. Probability values less than 0.05 are highlighted in

green.




Common bees and associated plants
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Mountain Mint Pale-leaved Sunflower

« &
Honey Bees

Rosin Weed

Showy Goldenrod



Common bees and associated plants

Showy Goldenrod
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Bumble Bees

Fglov Beardtongue | Sky Blue Aster



Common bees and associated plants

Sweat Bees

Rattlesnake Master Mountain Mint



Common bees and associated plants
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Common bees and associated plants

Miner Bees Sky Blue Aster

Tall coreopsis
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Mative plant

Bloom Period

Matural enemies Bees Wlay Junm | Jul ; Aug Sep
1. Fragoric wirginiana, wild strawberry * ok o | :
2. Zizig aurea, golden Alexanders * ko * . .
3. Anemone canadansis, Canada anemone Ll * | |
4, Pensteman hirsitus, penstemon * * '
5. Angelica atrapurpuren, angelica *k® * .
. Heraclewm masimum, cow parsnip ok G :
7. Corgopsis lonceniota, sand caraapsis LA i | ' i |
8. Potentifln fructicosa, shrubby cinguefoil L *
9, Apacynum cannabinem, Indian hemp *xE G ' i
10. Scrophularia marilandica, late figwork ok s i . |
11. Asclepis incarmata, swamp milkweed * % *k
12, Veronjcastrum virginicum, Culver's root Ty ST l :
13. Retibile pianata, vellow coneflower L ok : .
14. Aliwm eernuum, nodding wild onion i T | ' '
15, Spiraea alba, mead owsweet LA * .
16. Agastoche nepetoides, yvellow giant hyssop LA LA ] .
17. Manarda punctats, horsemint *xE *k ! !
18. Vernania missurica, Missourl irorweed LI R x better
* % & post ! !
19, Silphium perfoliatum, cup plant * &k LEA | '
20. Cocalin mtriplicifalia, pale Indian plantain *x L . :
21, Fupatarum perfaliatum, boneset St it
22 Lahalia siphilitica, blue lobelia *ok **x i : |
23, Heldianthus stromaosus, pale-leaved sunflower LR ok
24 Salidogo riddeli, Riddell's galdenrod LA LA : i |—|
25, Aster novae-onglice, Mew England aster LA * | .
* * ‘ '

26. Astar loews, smooth aster

http://nativeplants.msu.edu



e Habitat is important for bees

* Harvesting can positively influence pollinator com
* Habitat enhancements can benefit farmers!
* Plants vary in establishment and attractiveness.

* Resources are currently available to get you startec
3T




Thanks!
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