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Pollination reservoirs support wild bees and wild 
bees support growers: 

Examples from Maine wild blueberry



Part I: Playing the habitat manager



Pollination Reservoir –

An area of pollen and nectar rich bee 
forage plants intended to support or boost 

populations of wild bees for increased 
pollination services 



Exponential population growth



Carrying capacity

http://www.gov.mb.ca

http://www.uky.edu

www.honeybeesuite.com

http://www.photoblog.statesman.com

http://www.healthheathen.com

http://justcallmegrace.tumblr.com

McIvor and Malone 1995





Carrying capacity

# of bees we want!



Part II: Does it work?



Can PRs be effective tools to increase wild bee abundance and 
diversity?

Photo credit: Dr. Richard Pywell,  Copyright, Centre for Ecology & Hydrology 



Ecological Applications

Volume 25, Issue 6, pages 1557-1565, 1 SEP 2015 DOI: 10.1890/14-1863.1

http://onlinelibrary.wiley.com/doi/10.1890/14-1863.1/full#i1051-0761-25-6-1557-f04

Major findings:

• Hedgerows increased stability of pollinator 
populations over time

http://onlinelibrary.wiley.com/doi/10.1002/eap.2015.25.issue-6/issuetoc
http://onlinelibrary.wiley.com/doi/10.1890/14-1863.1/full#i1051-0761-25-6-1557-f04


Major finding:

• Farms with pollination 
reservoirs had >2x the 
number of bumble bee 
colonies



Major Findings:

• Hedgerow plantings did not just aggregate pollinators, but increased their 
abundance and diversity.

• Bees were 3x more abundant and diverse 100 meters into the crop field



Can PRs be effective tools to increase wild bee abundance and 
diversity?  Absolutely Yes!!

Photo credit: Dr. Richard Pywell,  Copyright, Centre for Ecology & Hydrology 

What can PRs do for your crop?



Major Findings:

• Flower strips increased bumble bee 
abundance in strawberry polytunnels
by 25%

• If 5% increase in top quality 
strawberries, growers gross $470 more 
per tunnel per year



Photo: http://www.walthergrube.com/apps/blog/paratrigona-lineata

Intercropped basil in pepper 
fields increased:

• number of bees visiting 
pepper blossoms

• number of bee species 
visiting pepper blossoms

• pepper size and weight



Pollination reservoirs increased:

• percent fruit set

• weight of blueberries

• number of mature seeds per berry

• costs of PR installation are paid off by increased crop yields 
in ~4 years



• Floral field margins increased:

• pollinator visitation

• coriander seed set

• coriander seed weight

• coriander seed quality (percent germination)

• INCREASED CORIANDER PRODUCTION BY 220%!



Can PRs be effective tools to increase wild bee abundance and 
diversity?  Absolutely Yes!!

Photo credit: Dr. Richard Pywell,  Copyright, Centre for Ecology & Hydrology 

What can PRs do for your crop? Increase pollination from 
wild bees, crop quality, and yield!



Part III: Examples from Maine





PRs in Maine lowbush blueberry (Venturini et al. 2017b)



Visitation Sampling:

▪ Visited each site every 2 – 3 weeks from 
June to September

▪ 3 dominant flowers per treatment

▪ 3, I min., 1 m2 observations per flower

▪ 27, 1 min observations per site visit

PRs in Maine lowbush blueberry (Venturini et al. 2017b)



Which treatment is most utilized?
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Prob>ChiSq =   .0264*

ChiSq =  7.2692

Bumblebees

Nonparametric 
Wilcoxon Each Pair 

Comparisons: 

Comparison P-Value
WF vs. NR .3123
WF vs. CL .0606
NR vs. CL .0304* 

PRs in Maine lowbush blueberry (Venturini et al. 2017b)
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Prob>ChiSq =   .0249*

ChiSq =  7.3846

Honeybees

Nonparametric 
Wilcoxon Each Pair 

Comparisons: 

Comparison P-Value
WF vs. NR 1.000
WF vs. CL .0304*
NR vs. CL .0304*

Which treatment is most utilized?

PRs in Maine lowbush blueberry (Venturini et al. 2017b)
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Prob>ChiSq =   .0244*

ChiSq =  7.4231

Solitary Bees

Nonparametric 
Wilcoxon Each Pair 

Comparisons: 

Comparison P-Value
WF vs. NR .0304*
WF vs. CL .0304*
NR vs. CL .8852

Which treatment is most utilized?

PRs in Maine lowbush blueberry (Venturini et al. 2017b)



Major Findings:

• Solitary bees utilized the wildflower mix

• Social bees (honeybees and bumblebees) utilized the clover mix

Which treatment is most utilized?

PRs in Maine lowbush blueberry (Venturini et al. 2017b)



What proportion of bumblebee diet 
is comprised of bee pasture pollen?

Methods: 

- 4 tmt sites, 3 ctl sites

- 15 pollen carrying workers collected, 2 times/year/site

- 240 bees/year for 2 years

- Pollen processed using acetolysis, mounted on slides, 
and identified to taxa groups

- 40x microscopy

- ≥ 100 grains ID’d per sample

Do bumblebees utilize bee pasture? 

PRs in Maine lowbush blueberry (Venturini et al. 2017b)



Level
Student'

s T-test1
N

Percent 

PR 

pollen

Effect Test 

(Prob > F)

Treatment, Early, 

2013
A 38 49% <.0001

Treatment, Late, 2013 B 46 26%

Treatment, Late, 2012 B 37 20%

Treatment, Early, 

2012
C 32 5%

Control, Late, 2013 C 46 5%

Control, Late, 2012 C 20 5%

Control, Early, 2013 C 40 0.01%

Control, Early, 2012 C 37 0.007%

Image from http://remf.dartmouth.edu/

What proportion of bumblebee diet is comprised of bee 
pasture pollen?

Do bumblebees utilize bee pasture? 

PRs in Maine lowbush blueberry (Venturini et al. 2017b)



Major finding:

• Small PRs can provide 
over 1/3 of bumblebee 
dietary pollen

Do bumblebees utilize bee pasture? 

PRs in Maine lowbush blueberry (Venturini et al. 2017b)



PRs in Maine lowbush blueberry (Venturini et al. 2017b)

Effect on the crop?

Visitation by wild bees to crop, 4 
years after planting PR

Percent fruit set in PR fields versus control 
fields 2, and 4 years after planting PR



Part IV: Taking advantage of wild bees 
for enhanced crop pollination



Cut-flower production adjacent to pollinator-dependent crops
Image from www.johnnyseeds.com



Grow a succession of flowering cash crops

www.willardfarms.
com

www.floradequeb
ec.com

www.40acre
woods.com

www.eXtension.org www.123rf.co
m

Apple

Blueberry

Cane Fruit

Sunflower

Cucurbit

Tomato



Plant flowering cover crops
Image from www.extension.oregonstate.edu



Eliminate or minimize the use of pesticides – especially 
during crop bloom
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Desired bee 
population during 
crop bloom

Apple orchard

Needs:
• Pre-apple bloom floral 

resources

• Immediately post-apple 
bloom floral resources

• Mason bee nesting 
habitat?

crop bloom

Consider the landscape context



Lowbush Blueberry
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Flowers Bees

Needs:
• More pre-blueberry bloom 

floral resources

• Much more post-blueberry 
bloom floral resources

• Late season resources for 
bumble bees

Desired bee 
population during 
crop bloom

crop bloom

3. Consider the landscape context



Part V: Installing a pollination reservoir



1. Survey the Site
a. Flowers
b. Pollinators
c. Phenology

2.  Control Weeds
a. Kill standing vegetation
b. Decrease # of weed seeds in 
soil

3.  Site Prep
a. pH tests
b. Liming
c. Finely textured seed bed
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4.  Select Flower Mix
a. When do they bloom?
b. Who do they attract?
c. Other filters





4.  Select Flower Mix
a. When do they bloom?
b. Who do they attract?
c. Other filters

5.  Plant
a. Smooth seedbed
b. Bulk seeds with 

sand/vermiculite
c. Compact soil
d. Water during early 

establishment

6.  Maintenance
a. Mow and remove debris 

first year (unless annual 
flowers)

b. Mow in fall, 1/3 per year
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Agapostemon virescens - Photo Credit  Sam 
Droege, USGS Bee Inventory and Monitoring 
Lab
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Common Name Species Habit No. live seeds/ 

sq foot

No. live seeds 

per acre

Wildflower Treatment

Plains Coreopsis Coreopsis tinctoria Annual 9.55 416,000

Indian Blanket Gaillardia pulchella Annual 7.66 333,600

Sunflower Helianthus annuus Annual 2.75 120,000

Lavender Hyssop Agastache foeniculum Perennial 5.29 230,400

Lance-Lvd. Coreoopsis Coreopsis lanceolata Perennial 5.79 252,000

Canada Tick Trefoil Desmodium canadense Perennial 1.82 79,200

Purple Coneflower Echinacea purpurea Perennial 4.69 204,400

Common Boneset Eupatorium perfoliatum Perennial 3.53 153,600

Bee Balm Monarda fistulosa Perennial 4.01 174,720

New-England Aster Symphyotrichum novae-

angliae

Perennial 4.52 196,800

Total Wildflower → 49.60 2,160,720

Clover Treatment lbs/acre $/lb

Crimson Clover Trifolium incarnatum Annual 7.00 7.95

Medium Red Clover Trifolium pratense Perennial (short-lived) 5.00 9.50

Sweet Yellow Clover Melilotus officinalis Biennial 6.00 8.20

Total Clover → 18.00 25.65

PRs in Maine lowbush blueberry (Venturini et al. 2017b)


