New York State
Pollinator Protection Plan

Precision Pollinator Management:
Strategies for supporting
~ pollinators on your crop
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$240,355,000 | $144,207,000

New York crops dependent
on pollination

Values from: New York State Agricultural Overview. 2014, USDA
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Both wild native bees and honey bees are
crucial to agricultural production
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Pesticide Management
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Make and effort to meet local beekeepers

,.Make po(hnatlon contracts |
* Grower communicates with beekeeper '

when mtendmg‘ to spray '
 Beekeeper lets growers know When the

put their hives nearby (1-2 '
+ Beekeeper,educates o,
 Grower ed:}’cates beekeeir )



Habitat Management
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Reproductive
output depends on
proximity of
resources




Good habitat Increases
bee abundance and diversity

Increases Increases a ‘
Abundance? Diversity? v : -
&
Hannon and Sisk. 2009 _ .' Yy ‘
2154, e . " Y
Hedgerows Morandin and Kremen. ’ \
829-839.

Haaland et al. 2011. I
60-80
Nicholls and Altieri. 20
Wildflower Development 33(2): 25
. Tschumi et al. 2014. Id
strlps Klein et al. 2012. Jour

Steffan-Dewenter. 200

_ _ 1044
Adjacent fields Kremen et al. 2004. Ec

Williams and Kremen.

910-921

Field margins Yes Yes Morandin and Kremen.
829-839.



Floral Resources

Why are diverse flowers important? e
= Specialize on native plant species or families

= The pollen of each plant species presents a certain mix of essential
amino-acids that bees need to survive and function optimally.

= Native bees use chemical exudates from natives to line their nest.

= Too little diversity OR reliance on sub-optimal species can weaken a
bees immune functions.

Bees need ...

= Abundance and diversity natural to semi-natural habitat surrounding
the site.

= Native plants that flower across season (early spring — fall)



Provide resources across whole season
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Nest Resource
Considerations

1. Access to safe sites all year round
2. Ease of nest site relocation

3. Stable Temperature and Humidity
a) Protect larval provisions and bee
Drying out
Mold
Bacteria
b) Emergence cues — day length effect




Get to know the ‘wild’ bees on the crop

e Count the # of wild bees vs honey bees at

early and peak bloom in a 5 minute
period.

* Try to identify the wild ones




err oaca olecion THE NORTHEAST POLLINATOR PARTNERSHIP

Data Collection

e A standardized count of
o o 2o net oo awy e native bees and honey bees.
e » Date, Time & Weather

. s/
* Pest management

* Bloom stage

- .

L 2

HONEY BEES NATIVE BEES

Training Materials

* Video: The protocol and use
of survey app

* Bee ID guide & quiz

NOTES

e




nerepata colecin THE NORTHEAST POLLINATOR PARTNERSHIP

r . All bees

L] Managed honey bees
Wild native bees

I =
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Number of bees
co

RARARS

“MAverage honey bee abundance is e‘nriched by wild native bee abundance helping the
orchard reach full bee pollination density in 2017. Black line represents the number
of bees needed in an orchard to get full apple blossom pollination.

I J K L M N
Orchards (2017)

+ Add New Observation




nerepata colecin THE NORTHEAST POLLINATOR PARTNERSHIP

ey)

Native bees (5 min surv

Conventional IPM

+ Add New Observation



There is great potential in the
biodiversity present on our landscapes,
and opportunity to manipulate wild
species for pollination in agriculture.



Pollination Management plan

Decide if you are managing
for focal crop bee species or

for all species i
f
All bee species Crop specific bee
species

Plant flower species on Plant flower species on borders V
borders of orchards/fields: of orchards/fields: before & after

across season (3-5 sp/time) bloom of crop

Create, protect, manage nesting
habitat:
Mud
Bare soil - sandy loam soil
Pebbles
dead twigs and stems
fresh clean water

Scout often

Spray late PM early
AM

Use low toxicity
pesticides

Call local beekeepers




ommon name

Genus & species

March

uliptree
ild Plum
erviceberry
illow
Red Maple/Sugar
Redbud
Basswood

olden Ragwort
Hawthorn

ther Maple
Black locust
t John's Wort
Beardtongue
Black eyed susan
Mountain mint*
Butterfly milkweed*
ulver's Root
wamp milkweed
Beebalm
Blue Vervain
Purple Giant Hyssop*

Liriodendron tulipifera
Prunus species
Amelanchier laevis
Salix species

Acer rubra

Cercis canadensis

Tilia americana

Senecio aureus
Crataegus species

Acer species

Robinia pseudoacacia
Hypericum perforatum
Penstemon hirsutus
Rudbeckia hirta
Pycnanthemum tenuifolium
Asclepias tuberosa
Veronicastrum virginicum
Asclepias incarnata
Monarda species (2)
Verbena hastata
Agastache scrophulariifolia

reen Headed Coneflower Rudbeckia laciniata

oe Pye Weed*
oldenrod
New York Ironweed
reat Blue Lobelia*
New York Aster
tiff Goldenrod*
Heath Aster
New England Aster
Flat-top Golden top*

Eutrochium maculatum
Solidago rugosa

Vernonia noveboracensis
Lobelia siphilitica
Symphyotrichum novi-belgi
Oligoneuron rigidum
Symphyotrichum pilosum
Symphyotrichum novae-angliae
Euthamnia graminifolia

April

May

June

July

August

September

October







Pear

Bloom: April

Andrena, Bombus, Osmia, Lasioglossum

Wild Plum
Serviceberry
Willow

Red Maple/Sugar
Redbud
Verbena

Zizia
Veronicastrum
Golden Ragwort
Penstemon
Black Eyed Susan

Table L. Visit effectiveness (visits in which at least one stigma was contacted), visitation rates, and number
of flowers visited consecutively per tree in Osmia cornuta females and Apis mellifera workers on

“Comice” pear.

Visitation rates

Effective visits . .
(flowers/minute)

%o ' X +SE

Osmia cornuta
13.8 + 0.68
Apis mellifera

Nectar foragers 7.1 £0.02

Pollen-nectar foragers y 0.8 +0.05

Visits/tree



Cherry Wild Plum

Bloom: Late March - April Serviceberry
Andrena, Bombus, Osmia, Lasioglossum Willow
0 Red Maple/Sugar

*1(B)

Redbud

Verbena

VAVAE:
Veronicastrum
Golden Ragwort
Penstemon
Black Eyed Susan

n
o

% fruit set
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% high-diversity bee habitats % high-chversity biss Lisbitats A Holzschuh et al, 2012
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Apple & Strawberry.

Bloom: early May
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wild bee abundance

60% Wild bees
40% honey bees_

NY: Blitzer et al 2016

Andrena, Bombus, Halictus, Osmia

:

g CHoney bees
ol (2l § BWild bees
Serviceberry H = e
Willow Bee abundance
et Mk ol oty 90% Wild bees
ReabuC 10% honey bees
Basswood < Jpd
Golden Ragwort e 3 R
Hawthorn .08 o p,
other Maple o
Black locust R
St John's Wort

Penstemon digitalis/hirsutus
£ / NY: Connelly et al, 2015



Blueberries

Bloom: Late March - April

Bombus sp, Andrena sp; honey bees and carpenter bees tend to nectar rob

Table 4. Bee abundance (mean £ SI)) per meter square per
minute at the study fields in 1999

0 Xylocopa virginica
@ Andrenids

@ Halictids

0O Bombus spp.

W Apis mellifera

A B. Wild

Site Y I
e mellifera impatiens bees

B. impatiens fields 0.31 = (.14 0.51 = 0.49 31+1.14
A. mellifera fields 0.08 + 0.02 0 0.5 = 0.33
Wild native bee field 0.01 0 0.62
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Good bumble bee stocking density is
7 hives per acre ($70-$100/hive)

« Wild bees contribute 10-20%
pollination to conventional
blueberry.

« On small farms they contribute
50% of the pollination.

Adjusted pollination potential

Large

Field size

Javorek, MacKenzie & Vander Kloet (2002), Stubbs and Drummond, 2001



Coreopsis lanceolate

SOYbea nS Veronicastrum sp

Agastache nepetoides

= ypically flowers end ofi atJune

= Soybean visited by honey bees and wild bees made pods
with proportionately: more seeds per pod.

= Only 10% ofi the pollination is from wild bees
s 20 different bee species in Iowa (Matt O'Nelll

Megachile sp., Anthidium manicatum

Table 2 Total pod production and nmumber of pods with 1, 2 or 3 seads in a soybean (Glyeine max (L.) Merril) cv. BRS Carnaiiba plantation,
under three pollination treatments in NE Brazil (s.e.m = standard error of mean)

Treatments # 0Of Total pods Pods with | seed Pods with 2 seeds Pods with 3 seeds o

lants - e T Tl
P X + s.em. X 4+ sem. (%) X +sem (%) X+ sem (%)

Homeybee + wild 50 6+27la 592+ 051aC 993 3954 4+ 19524 6634 1414+ L10aB 2372 100.00
pollinat ors

Wild pollinators 50 57.16 + 1.87ab 4.54 + 047abC 794 4094 + 1. 54aA 7162 1168 + 0.85bB 2043 100.00

Pollinator restricted 50 #64 + 264b 386+ 040b6C T8 3652 £ 22%A 7357 926 4+ 051bB 1865 100.00

Means followed by different lower case letters in columns and upper case letters in rows differ at p < 0.05



S@uash and' PumpkKin

Bloom: August

Peponapis pruinosa, Bombus sp and honey bee

SL8H
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g 4. - %
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g ' 5, 48
4 /
B. impatiens A. meliifera Non- Supplemented |
Supplemented Supplemented

No till to protect the squash bee that nests below the plants
- Provide resources all season to keep Bombus nearby



Wild native bees increase the
effectiveness of honey bee pollination

e T T YT

R T

(Brittain et al, 2013, Garibaldi et.al, 2013)




