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Life with bees....




... and without bees

Marla Spivak, University of Minnesota Whole Foods Market
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Major Migratory Routes of Honey Bee
Colonies for Pollination




Importance of Pollinators

e Fruit and seed production needed for the
survival of the majority of flowering plants in
our environment.

e Essential to the
production of more
than 85 crops.

e 1 out of every 3 bites
of food can be attributed to pollinators.
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Who Are the Pollinators?

Honey bees are relied on to perform most of
the commercial pollination.
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What organisms serve as pollinators?

d. A



Bee Decline from the beekeeper point of

view -2009-2010 winter losses
o

Honey Bee Colony Losses in the U.S., winter 2009-2010*
(2010 — 2011 results similar)

"Responding beekeepers attributed their losses to

= Starvation 32%
Weather 29%

Weak colonies in the Fall 14% >
Mites 12%
Poor queens 10% -

= Only 5% of beekeepers attributed Colony Collapse Disorder
(CCD) as the major cause

“hitp://ento.psu.edu/news/2010/losses-2009-10. Dennis van Engelsdorp, Jerry Hayes, Dewey Caron, and Jeff Pettis.




Bee Decline from the beekeeper

point of view - 2011-2012 winter losses

% Selecting

Factor That Factor
Poor Wintering

Conditions 36.71
CCD 35.99
Pesticides 33.72
Varroa 25.64
Nosema 25.13
Weak in the Fall 24.10
Queen Failure 21.81
Don't Know 21.58
Starvation 20.89
Small Hive Beetle 19.78

http://www.beeccdcap.uga.edu/documents/spivak466.pdf



Winter Loss Survey Results
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National Stakeholders Conference on

Honeybee Health - Key Findings
B

* Parasites and disease are major factors

* Increased genetic diversity is needed

* Poor nutrition has a major impact on
bee and colony longevity

* Mono-cropping may contribute to
dietary deficiencies




National Stakeholders Conference on

Honeybee Health - Key Findings

* Need to improve collaboration and
information sharing

+ Additional research is needed to determine
pesticide risks

* Undernourished or malnourished bees
appear to be more susceptible to
pathogens, parasites, and other stressors,
including pesticides and other
environmental contaminants.

* Research is needed on forage, pollen quality,
artificial and natural food sources, and food
processing and storage in the hive.




National Stakeholders Conference on

Honeybee Health - Key Findings
B

* Federal and state partners should -
consider actions affecting land .
management to maximize available
nutritional forage

* to promote and enhance good bee
health and

* to protect bees by keeping them Consider adding a bee pasture!
away from pesticide-treated crop
acreage.




National Stakeholders Conference on

Honeybee Health - Key Findings
.’

* Pathogens and parasites have major
negative impacts on colonies. The
management of the parasitic Varroa mite
and viruses needs special attention.

* More outreach to farmers on managing
potential exposure of honey bees to
pesticides is needed.

« Efforts would benefit from involvement of
beekeepers, crop consultants, pesticide
manufacturers, pesticide applicators, state
pesticide control agencies and extension
educators.




Varroa destructor mite
sucks bee blood and circulates viruses

Marla Spivak, University of Minnesota



National Stakeholders Conference

Key Findings
.’

* Best management
practices associated with

bees and pesticide use Sources for BMPs: L

. . 1. Protecting Pollinators: Why and How Pesticide
EXISt, but are not WIdEIy or Applicators Can Help Them. North American
systematically followed by Pollinator Protection Campaign.

2. How to Reduce Bee Poisoning from
membgrs Of the crop Pesticides. L. Hooven, R. Sagili, gnd E. Johansen.
producmg mdUStry' 3. Protecting Honey Bees from Pesticides.

+ We need informed and Malcolm Sanford, Univ. of FL.

4. Bee Health: The Role of Pesticides.

communication between Congr.essmnal Researc.h .SerVIce 7-5700:
d beek 5. Pollinators and Pesticide Stewardship.
growers an cexeepers Coalition for Urban/Rural Environmental

and effective collaboration Stewardship, Syngenta, and Bayer CropScience.
between stakeholders.

coordinated


http://pesticidestewardship.org/PollinatorProtection/Documents/NAPPC.pesticide.broch.Applicators17.pdf
http://pesticidestewardship.org/PollinatorProtection/Documents/NAPPC.pesticide.broch.Applicators17.pdf
http://pesticidestewardship.org/PollinatorProtection/Documents/How%20to%20Reduce%20Bee%20Poisoning%20from%20Pesticides_PNW.pdf
http://pesticidestewardship.org/PollinatorProtection/Documents/How%20to%20Reduce%20Bee%20Poisoning%20from%20Pesticides_PNW.pdf
http://pesticidestewardship.org/PollinatorProtection/Documents/AA14500.pdf
http://pesticidestewardship.org/PollinatorProtection/Documents/BeeHealth_CSRreport.pdf
http://pesticidestewardship.org/PollinatorProtection/Documents/Pollinator%20Brochure%20Oct%202012.pdf

National Stakeholders Conference

Key Findings

* Beekeepers accentuated the need for
accurate and timely bee kill incident
reporting, monitoring, and enforcement.

* Breeding should emphasize traits such as
hygienic behavior that confer improved
resistance to Varroa mites and diseases
(such as American Foulbrood).

http://www.beeccdcap.uga.edu/documents/spivak466.pdf



Managed Pollinator Coordinated

Agriculture Program Update Highlights

——

* Varroa mite is vector of Israeli Acute
Paralysis Virus (IAPV) which is a potentially
serious problem

* Sentinel apiary study -
* Bee mortality increases as Ag land %
increases

* 6.2 pesticides on average found in bee
pollen

* 130 different pesticide residues found but no
trend associated with bee mortality

* High levels of varroa = high levels of IAPV =
low populations of adult bees and brood




Managed Pollinator Coordinated

Agriculture Program Update Highlights
.‘

* High degree of cross-infection of viruses
between honey bees and native bumble bees

+ Bee susceptibility to interactions (synergism)
between agricultural insecticides and
fungicides

* Some of those fungicides include,
chlorothalonil, boscalid, captan, propiconazole
and myclobutanil

* Acetamiprid is not very toxic to bees on its
own, but when combined with propiconazole it
becomes 9ootimes more toxic



Bee Kkills are in the news!

Legislators are asking for bans or Portland, Oregon
moratoriums all over the country ’

PortlandTribune
Growers must be extremely
o areful Pesticide causes largest mass Earl Blumenauer proposes

bumblebee death on record moratorium on use o
et e e pesticides harming bees

ritten by Gteve Law | ew

This case involved “Safari”
which is dinotefuran that was
applied to control aphids just
some linden trees had started to
bloom

The applicator was fined
$1,665.00 for not following the
label




Pesticide applicators must reduce risks
to honey bees and other pollinators.

Read the label
Jse IPM

~ollow Best
Management
Practices
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What Can You Do...?

O
(o

(o) pesticidepics.org



What Can You Do...?

o

o



Did You Know?

 Most pesticides are not acutely toxic
to honey bees and other pollinators.

 As ageneral rule: insecticides pose
greater concerns to pollinators than
fungicides and herbicides, but all can

have impacts.

— However, not all insecticides are toxic to
pollinators.
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Did You Know?

e New research shows that some combinations
of insecticides and fungicides can be very toxic
to bees.

7, I i

i

e Research also shows that pollen contaminated
with some fungicides can impact bee larvae by
interfering with beneficial microbes used in
making the “bee bread” (fermented pollen).

[ F
i"l_* I'HL.._I.
o T

 Any pesticide that is toxic to insect pollinators
will have new warnings on its label.
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Formulation types differ in risk to
pO”inatO rS " crour TN INSECTICIDE |

s
asig,

o

O More risky S .
atari
ODusts Ly

VEGETABLE TRANSPLANTS IN
ENCLOSED STRUCTURES.

For Greenhouse, Nursery, Interior Plantscape and
Outdoor Landscape Use Only

Active Ingredient:
Dinotefuran, [N-methyl-N"-nitro-N"-

({tetrahydro-3-furanyl)methyl) guanidine] . ... 20%
Other Ingredients................cc.cvvvnnns B80%
L 100%

EPA Reg. No. 86203-11-59639  EPA Est. 67545-AZ-01
KEEP OUT OF REACH OF CHILDREN

CAUTIO

SEE BELOW FOR ADDITIONAL
PRECAUTIONARY STATEMENTS.

,_.‘_.,__.‘“.‘,.‘_.u_,,..‘_.-._...-—-.-—-—__L_’.-""‘“‘__’I

0PN D ACCESS Fraety svadable onbne < PLoS one

Learning Impairment in Honey Bees Caused by
Agricultural Spray Adjuvants

Timothy J. Ciarlo®, Christopher A. Mullin, James L Frazier, Daniel R. Schmehl
Departmaes of Ertemnoiogy, The Pernsybearis St

Universty. Universty Pack, Panriyhars, Lnied Stanes of Amencs

Background: Spray adjuvants are often applied to crops in with

efficacy of the active ingredientisl. The adjuvants themselves are mmmmmmwmm

subject to minimal scrutiny and toxicological testing by regulatory agencies. Honey bees are exposed to a wide array of

mmmimmlmamednww:sull
any deleterious effects on honey bee

ipal s jon of the p " sian reflex (PER) assay with a high
mummmmwmmmwwdmmmmw
mmmdmmmmwummmnwwvmdcmmm
adjuvant o in this study.
mmmmmwunnwﬂnmmwehmmwmm

previously beleved innocuous. Organosilicones were more active than the nonjonic adjuvants,
mhmﬁmmmim“mhrhmdmm?mmdﬁnmm
@ exposure via antennal contact only induced no level of impaiment.




Formulation types differ in risk to

pollinators

O Less risky
ONon-systemic granules

OSoluble liquids and
powders

OOIl sprays

OSome adjuvants

OOther non-ionic
surfactants show some
toxicity and

Ocrop oils are least toxic

%..DL‘W AgroSciences

g Functioring Agumts,

No endorsement intended or implied



Different Tank Mixes may also
Increase risk to pollinators

OSome combinations can be

very risky...

. : : ASSAIL 30sc
Olnsecticides mixed with
Olnsecticides mixed with

fungicides or PBO e
OAcetamiprid (Assail) and Oorblt
propiconazole (Orbit) Fungicide
OPyrethroids and propiconazole E“bﬁa?r’!?fff’f5.5‘*7‘7"?’_’*.ff‘.’f‘f’f _____
OPiperonyl butoxide and some | . ... ...
neonicotinoids ﬁéﬁﬁlﬂféﬁﬁﬁ?ﬁﬁf

O Avoid tank mixes entirely

No endorsement intended or implied



Pollinator Protection Checklist

1. Read and follow the label.

2. Determine if the pesticide is toxic to
pollinators.

3. Learn about local pollinator visitation
habits.

. Use Integrated Pest Management.

4

5. Follow pesticide stewardship practices.

6. Cooperate and communicate with others.
7

. Know symptoms of pesticide exposure to
bees.

8. Check local ordinances pertaining to
pollinators.

PENNSTATE

Cooperative Extension
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Pollinator Protection Checklist

1.Read and follow ALL pesticide label directions

and precautions. " | 7
R,
v'Must reduce risk of e 3
pesticide exposure to d _j
honey bees and other e ke
pollinators. AN

y
Y

¥
ap {

S

i
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Many insecticides have specific label

warnings

-‘

Carbaryl 4L

Insecticide

BEE CAUTION: May kill honeybees and other bees in substantial num-
bers. This product is highly toxic to bees exposed to direct treatment or
residues on crops or weeds in bloom.

Notifying beekeepers within 1 mile of treatment area at least 48 hours be-
fore product is applied will allow them to take additional steps to protect
their bees.

Limiting applications to times when bees are least active, e.g., within 2
hours of sunrise or sunset, will minimize risk to bees.

For crops in bloom (except corn and soybeans):

Do not apply this product to target crops or weeds in bloom.

For corn and soybeans:

If application cannot be avoided when target crop or weeds are in bloom,
limiting applications to times when bees are least active, e.g., within 2
hours of sunrise or sunset, will minimize risk to bees.




Look for the bee icon on new labels

\

* Products with acute or
residual toxicity to
pollinators will have the
bee icon on their labels

* The new warnings will be
next to thaticon




Pollinator Protection

THE NEW EPA BEE ADVISORY BOX
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On EPA’s new and strengthened pesticide label to protect pollinators
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Alerts users to separate restrictions on the label. These
prohibit certain pesticide use when bees are present.

-, The new bee icon helps signal the pesticide's
! “P"i‘_@ potential hazard to bees,

Makes clear that pesticide products can kill bees and pollinators.

Bees are often present and foraging when plants and trees flower.

EPA's new label makes it clear that pesticides cannot be applied
until all petals have fallen.

Warns users that direct contact and ingestion could harm pollinators.

EPA is working with beekeepers, growers, pesticide companies, and
others to advance pesticide management practices.

Highlights the importance of avoiding drift. Sometimes, wind can
cause pesticides to drift to new areas and can cause bee kills.

The science says that there are many causes for a decline in
pollinator health, including pesticide exposure. EPA's new label will
help protect pollinators.

Read EPA’s new and strengthened label requirements: http://go.usa.gov/jHH4




Pollinator Protection Checklist

2. Determine if the pesticide
may be toxic to pollinators.

— The Environmental Hazard
section of a label will indicate if
a pesticide is or

highly toxic to bees that contact
the pesticide.

— There is also a

” category of
pesticides.

PENNSTATE
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Even pesticides approved for organic grower
use can be highly toxic to pollinators

Toxicity of Common Organic-Approved Pesticides to PoIIinators"

PESTICIDE NOX-ToxIC Low TOXICITY HIGHLY TOXIC |
Insecticides/Repellants/Pest Barriers
Bacllus i mgiensis () I Soaps and Oils, only when
Beamveria bassiana .
Codia pamanella granulosis I directly sprayed upon the
Diatmnaceous Earth .
I R "I pollinator
Insecticudal Soap
Kﬂo'-i-l:' C]"aj‘r INVERTEBRATE COMSERVATION FACT SHE
Neein Organlc-Approved Pestlc:ldes
Horticultural il Minimizing Risks to Pollinators
Pyrethrins ' i
Fotenone
Sabadilla
Spinosaid
Herbicides/Plant Growth Eegulators/ Adjuvants
Adjuvants
Corm Gluten
(nlbberelhie Acud
Horticultural Winegar
Fungicides e e e Uit S Th il e et Pl e M e s
el Bl e afen abudy bove pood masber of wid bee b e
Copper ot T T e X T
COPPE‘I' S“Ifﬂfﬂ' -.I-\:—n_-!-—-nmu wl::n:-‘m - e B
- ) e melgea L ofe s sgestes meged S pead faospes o tm Gse o
_ Tme Sulfwr _ e e e S L T D
Sulfur ::::::‘t‘!::::n‘"n e rapre e e mpr-dorre
...... e ¥ S PP —
] ] ] ,.,..._"" e ez ofRar o st parmrobal e
Eric Mader — The Xerces Society for Invertebrate Conservation e e i o Bl . e e e et e it ot



APPLICATION RESTRICTIONS ExistFor THIS

PRODUCT BECAUSE OF RISK TO BEES AND OTHER INSECT POLLINATORS. FOLLOW
APPLICATION RESTRICTIONS FOUND IN THE DIRECTIONS FOR USE TO PROTECT
POLLINATORS.

Look for the bee hazard icon ”"in the Directions for Use for each
application site for specific use restrictions and instructions to protect bees and

other insect pollinators.
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This product can kill bees and other insect pollinators.

Bees and other insect pollinators will forage on plants when they flower, shed pollen, or
produce nectar.

Bees and other insect pollinators can be exposed to this pesticide from:

o Direct contact during foliar applications, or contact with residues on plant surfaces after
foliar applications

o Ingestion of residues in nectar and pollen when the pesticide is applied as a seed treatment,
soil, tree injection, as well as foliar applications.

When Using This Product Take Steps To:

o Minimize exposure of this product to bees and other insect pollinators when they are
foraging on pollinator attractive plants around the application site.

o Minimize drift of this product on to beehives or to off-site pollinator attractive habitat. Drift
of this product onto beehives or off-site to pollinator attractive habitat can result in bee kills.

Information on protecting bees and other insect pollinators may be found at the Pesticide
Environmental Stewardship website at:

http://pesticidestewardship.org/PollinatorProtection/Pages/default.aspx.

Pesticide incidents (for example, bee kills) should immediately be reported to the state/tribal lead agency. For
contact information for your state, go to: www_aapco.org/officials_html. Pesticide incidents should also be
reported to the National Pesticide Information Center at: www.npic.orst.edu or directly to EPA at:
beekilli@epa.qgov




New use directions — Ag products

DIRECTIONS FOR USE

1. FOR CROPS UNDER CONTRACTED POLLINATION SERVICES

Do not apply this product while bees are foraging. Do not apply this
product until flowering is complete and all petals have fallen unless the
following condition has been met.

If an application must be made when managed bees are at the
treatment site, the beekeeper providing the pollination services must
be notified no less than 48-hours prior to the time of the planned
application so that the bees can be removed, covered or otherwise
protected prior to spraying.



New use directions — Ag products

2. FOR FOOD CROPS AND COMMERCIALLY GROWN ORNAMENTALS NOT
UNDER CONTRACT FOR POLLINATION SERVICES BUT ARE ATTRACTIVE TO

POLLINATORS

Do not apply this product while bees are foraging. Do not apply this
product until flowering is complete and all petals have fallen unless one of
the following conditions is met:

The application is made to the target site after sunset

The application is made to the target site when temperatures are
below 55°F

The application is made in accordance with a government-initiated
public health response

The application is made in accordance with an active state-
administered apiary registry program where beekeepers are notified
no less than 48-hours prior to the time of the planned application so

that the bees can be removed, covered or otherwise protected prior
to spraying



=

New use directions — Ag products &
Non-Ag products

« The application is made due to an imminent threat of significant crop
loss, and a documented determination consistent with an IPM plan or
predetermined economic threshold is met. Every effort should be
made to notify beekeepers no less than 48-hours prior to the time of

the planned application so that the bees can be removed, covered or
otherwise protected prior to spraying.

3. Non-Agricultural Products:

Do not apply [insert name of product] while bees are foraging. Do not

apply [insert name of product] to plants that are flowering. Only apply after
all flower petals have fallen off.




The DACF has a reglstered bee
list

m Urban &
suburban e e e

ap p I i Cato rS Can tb7, EPA: Pesticides - Pro... % Board of Pesticides... () Imported From Firef... b Maine State Webma.. _# FOOTPRINT: TheP.. | ipmPRIME Pesticide... [py EIQ Calculator
t t th l\'lll'iinf-gﬂv Agencies | Online Services | Help aine.qov Page Tools v
C O n aC e DEPARTMENT OF Contact Us | Ne Online Servic: Sitemap

D AC F a Iarl St tO Agriculture, Conservation and Forestry T

About DACF | Animals & Plants i Farming | Planning | Licensing & Regulations | Bureaus & Programs
- -
fI n d O u t I f any DACF Home — Bureaus & Programs — Bureau of Agriculture — Division of Animal and Plant Health — Apiary (Bees)
Division of Animal Aplary (Bees)

- t d and Plant Health
registere
EAQ The purpose of this program is to prevent the introduction and/or spread of
bee kee e rS are ) regulated honey bee diseases. parasites, and undesirable genetic material
Laws & Rules in resident and migratory honey bee colonies, as well as encourage and

maintain interstate movement of honey bees for crop pollination and honey

within 2 miles of ==

Agricultural Compliance
Major responsibilities of the program include:

the areas they are =~
+ licensing of resident beekeepers and permitting the entry of migratory

Animal Welfare N 8
bees from other states into Maine;

-
I an n I n to Apiary (Bees) inspection of resident and migratory honey bee colonies for regulated
diseases and parasites:

Arborist ; . . PROGRAM CONTACTS
« surveying commercial bee keeping operations for Africanized honey bee

ap p I y po I I I n ato r EEIDF‘ag! of Pesticides Control educating beekeepers, growers, and the general public about bee keeping techniques and the value of email
(BPC)

honeybees to Maine agriculture. 28 State House Station

toxic pesticides
p Ginseng phone: (207) 267-3891

Anyone who keeps honeybees in Maine MUST obtain an apiary license. fax: (207) 287-7548

FEATURED LINKS

Apiary License Application [PDE)
(Word)
List of Swarm Collectors (PDF)

Maine State Beekeepers
Association

Statutes & Rules

Horticulture

Integrated Pest Management + Apiary License Application (PDF) (Word)
(IPM)



Residual Toxicity

Definition:
Residues on plants which can
harm pollinators that visit the

area after the treatment is
dry or absorbed by the soil

Some pesticides have extended | |
residual toxicity to bees and g

other pollinators.

PENNSTATE
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Residual Toxicity

If the pesticide does not have
extended residual toxicity:

The pesticide can still harm
pollinators exposed to direct
treatment; during or shortly
after the application while the
plants are still wet.

Can often be applied after evening
pollinator foraging is complete
without harming pollinators
that arrive the next day.

PENNSTATE

Cooperative Extension
.] 2hs SI College of Agricultural Sciences
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PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND

DOMESTIC ANIMALS
CAUTION:Harmful if absorbed through the
skin. Causes moderate eye imitation. Avoid
contact with skin, eyes, or clothing. Wash
thoroughly with soap and water after han-
diing

FIRST AID
IF ON SKIN: Wash with plenty of soap and
water. Get medical attention
IF IN EYES: Flush eyes with plenty of wa-
ter. Call physician if imitation persists

User Safety Recommendations:
Users shouid:

Wash hands before eating, drinking, chew-
Ng gum, using tobacco, or using the toilet

Remove clothing immediately if pesticide
gets inside. Then wash thoroughly and put
on clean clothing
As soon as possible, wash thoroughly and
change into clean clothing

ENVIRONMENTAL HAZARDS
Do not apply directly to water. Do not con-
taminate water when disposing of equipment
washwaters or rinsate
BEE HAZARD

This product is toxic to bees exposed to
direct treatment. Do not apply this product
while bees are actively visiting the treat-
ment area

Do not use or store near heat or open flame.

——— g

HE ) )
BB Triple Action
Neem Oil

Broad Spectrum Fungicide/lnsecticide/Miticide
For Indoor/Outdoor Use on
Ornamental Flowering Plants,
Trees, Shrubs, Foliage,
Vegetables, Fruits, Nuts and
Home and Residential Landscapes 7"/ (=¥
ACTIVE INGREDIENT.

Clarified Hydro e of Nee: TO0%

‘IY
Clar ydrophobic Extract of Neem O - % -+
INERT INGREDIENTS s =
TOTAL 100%

Neem Oil is a registered product of Certis USA
KEEP OUT OF REACH OF CHILDREN
CAUTION

See Side Panel for additional PRECAUTIONARY STATEMENTS

Distributed By
Southern Agricultural Insecticides, Inc.

Paimetio, FL 34220 Hendersonville, NC28792 Boone, NC 2880
E.P.A Reg. No. 7005 4 E

E 1 0051-2-820 N E.P.A_Est. No. B20-FL-1
Net Contents Liquid: 1 Pint (.474liters)




Additional Restrictions for pesticide with
Extended Residual Activity

2. FOR FOOD CROPS AND COMMERCIALLY GROWN ORNAMENTALS NOT
UNDER CONTRACT FOR POLLINATION SERVICES BUT ARE ATTRACTIVE TO

POLLINATORS

Do not apply this product while bees are foraging. Do not apply this
product until flowering is complete and all petals have fallen unless one of
the following conditions is met:

The application is made to the target site after sunset

The application is made to the target site when temperatures are
below 55°F

The application is made in accordance with a government-initiated
public health response

The application is made in accordance with an active state-
administered apiary registry program where beekeepers are notified
no less than 48-hours prior to the time of the planned application so
that the bees can be removed, covered or otherwise protected prior
to spraying

The application is made due to an imminent threat of significant crop
loss, and a documented determination consistent with an IPM plan or
predetermined economic threshold is met. Every effort should be



Northern wintered bees fly at lower

temps

—

* Northern bees may fly at temps
in the mid - high 40’s

+ Especially to visit early blooming
trees, shrubs and weeds

Serviceberry
Cherries
Willow
Crabapples
Bluets
Dandelion
Rhodora

* X X X X * ¥



Residual Toxicity

Environmental
conditions can affect
residual toxicity.

— Examples: Low
temperatures or heavy
dews for the night or
early AM after
application may
increase residual
toxicity.

PENNSTATE

Cooperative Extension

=2 College of Agricultural Sciences



Pollinator Protection Checklist

3. Understand local pollinator
visitation habits.

— Pollinators are at most risk when
ANY vegetation is blooming.

— Observe application timing on
the label relative to the blooming
stage of crop and other plants.

— The right timing may be reduced
by extended bloom or
unfavorable weather conditions.

— Evening or nighttime applications
are generally the least harmful to
honey bees.

PENNSTATE

Cooperative Extension

L =2 College o) ultural Sciences
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R During Application

1\  Watch for bee

activity.

— Stop spraying if bees
are present at the
application site.

e Be careful with refill
or mixing/loading
operations.

— Clean up any spillls.

— Don’t contaminate
any standing water.




Pollinator Protection Checklist

4. Use Integrated Pest Management
(IPM)

— Consider all suitable practices for
managing pests.

— Use cultural practices that discourage
pests from using a crop or landscape as
a habitat.

— Carefully diagnose your pest problems.
— Monitor and assess pest populations to

determine when levels warrant
pesticide treatment.

PENNSTATE

Cooperative Extension
1

L Y SI College of Agricultural Sciences




Pollinator Protection Checklist

4.Use Integrated Pest Management (IPM)

— Determine your best combination of management
options.

— Use the recommended pesticide at the lowest
appropriate labeled rate, based on the life stage of the
pest/infestation level with the proper timing and
placement.

e Using rates below the labeled rate may cause loss of control
or development of pest resistance.

Rate

DuPont™
LANNATE® LV
Crops Insects Pts. Per Acre

i Broccoli Loopers

Diamondback Moth



Pollinator Protection Checklist

5.Always follow pesticide stewardship practices.
— Minimize spray drift.

— Minimize volatility.

— Minimize off-site drift
of seed treatment
materials.

PENNSTATE

Cooperative Extension
& ey o T . ciences

| © 77 College o) ] Nee:
N J



Minimize Spray Drift

Establish appropriate buffers. [ ===

Check weather forecast. 43.4°F

Shut off the sprayer when
making turns and near
ponds and other sources of

water.

Choose low pressure or low-
drift nozzles.

C. Black,

PENNSTATE

Cooperative Extension

=2 College of Agricultural Sciences




Minimize Vapor Drift

More prone to pesticides T
formulated as (50)
Spray during cool
temperatures.
Soil-incorporate volatile
products.
Use relatively coarse spray
droplets. XR8006
XR11006
(50)

PENNSTATE

Cooperative Extension

2hs SI College of Agricultural Sciences

15 M| 0.15 19 il
20 M| 0.18 23 134
30 F| 0.22 28 16.3
40 F| 025 32 18.6
50 F| 028 36 21
60 E| 031 40 23
15 IM|M| 0.18 23 134
20 (M|M| 0.21 27 15.6
30 (M| F| 026 33 193
40 |[M|F| 0.30 38 22
50 (M| F| 034 4l 25
60 ﬂ F| 037 47 27
15 M| 0.24 31 17.8
20 M| 0.28 36 21
30 (M|M] 035 45 26
40 ([M|M| 040 51 30
50 M| F| 045 58 33
60 |{MIF | 049 63 36
15 M| 031 40 23
20 M| 035 45 26
30 M| 043 55 32
40 |[M|M| 0.50 64 37
50 \M|M| 0.56 72 42
60 | M 0.61 78 45
15 0.37 47 27
20 0.42 54 31
30 M| 0.52 67 39
40 M| 0.60 77 45
50 M| 0.67 86 50
60 M._0.73 a3 54




Minimize Off-Site Drift of
Seed Treatment Materials

Specific label information takes precedence.

Always buy and use high quality seed, free from
excessive dust.

When the pesticide needs to be coated onto the
seed, always use an appropriate coating system
to keep abrasion of coated pesticide to a
minimum.

PENNSTATE

Cooperative Extension
[RER08 College of Agricultural Sciences
\“\//'



Minimize Off-Site Drift of
Seed Treatment Materials

Follow planter manufacturer recommendations for
use of talc, graphite, or other flow agent.

— Avoid excess to minimize dust.

Avoid releasing dust from seed treatments into the
air that could expose pollinators.

— Be careful when opening seed containers and when
filling, emptying, or cleaning the planting equipment.

PENNSTATE

Cooperative Extension
’ College of Agricultural Sciences
\“\//'
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h After Appllcatlon

L * Properly dispose of

leftover tank mix,
rinsates and wash
waters.

— Bees are attracted to
water sources.

— Cover, drain, or
dispose of any
puddles or pools.

Store unused

pesticides in a

secure facility.




Pollinator Protection Checklist

6.Cooperate and communicate with others who
are concerned about preserving beneficial
insects, including pollinators.

— Beekeepers

— Custom applicators

— Neighboring growers

[~ Penn State Pesticide Educa

PENNSTATE

Cooperative Extension



Pollinator Protection requires
COMMUNICATION!

A Applicators

PROTECT
THE
POLLINATORS




What Can You Do...?

http://scientificbeekeeping.com/



What Can You Do...?

consider moving hives

When highly toxic &
short residual pesticides
are applied nearby

" ’/ .
confine your bees



Pollinator Protection Checklist

7a. Know the common
symptoms of honey bee
exposure to pesticides

7b. Know what other
stressors impact bee

health.

PENNSTATE

Cooperative Extension

. College o) ultural Sciences



Common Symptoms of Honey Bee
Exposure to Pesticides

www.hive-mind.com

Excessive numbers of dead 3
bees in front of hives. 2%

Lack of the usual numbers
of foraging bees, if not
weather-related.

Bees in front of hives that
appear disoriented and
unable to fly.

PENNSTATE

Cooperative Extension

College of Agricultural Sciences

1855



Common Other Stressors
to Bee Health

Colony starvation and
nutritional deficiency.

Excessive cooling or heating
of the colony and brood.

Parasites.

PENNSTATE

Cooperative Extension

College of Agricultural Sciences
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Pollinator Protection Checklist

8.Check for specific local ordinances pertaining
to pollinators,

especially beehive

locations or "v‘, |

designated ' ' < |

preserves. ‘:‘5
o,

PENNSTATE

@ Cooperative Extension
.] D9 E College of Agricultural Sciences
\\“‘ ”,,-"



What we all can do to improve pollinator survival?

\A

* Grow plant for |
pollinators Bloom Timing of Native Plants Attractive to
Beneficial Insects

e Natur: Boos . Bloom Period .
% C I e ‘T:m & - May Jun Jul Aug | sep ! Oct
Onvert awns ;woldenﬂhm?;m o x, I_Ifl_l |
1 Canada * ok k *
and fallow field Coradaoremone 2%, ,
angelica ke *
cow parsnip ok ke *
b nd i * ok ok * |
areas to bee e —— ,
Indian hemp ok *
d b late figwort * * ok T
gar ens Or ee :wim(:iw:lilkweed * % * ok T
Culver's root * * ok ok
paStLlres yellow coneflower *xk * ok __I_|
nodding wild onion * * I
meadowsweset ok ok
yellow giant hyssop  * * * k& KEY |
horsemint ok *k o [ |
Missouri ironweed ok *
H - lant kR P *k better [ |
* Simply planting g ran 111 s ]
honeset * ok x %
blur:slabeia * ok ok ok ok | |
clovers e | |
) Riddell's goldenrod * ok ok * ok ok I
New Englal * ok ok *
sunflowers or T T — | ]

¥ GREEEN

asters can make a
big difference

Attracting Beneficial Insects with Native Flowering Plants
by Doug Landis, Rufus Isaacs
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Use of this presentation or parts of this presentation is encouraged as long as
this credit slide is included.

Photo/Graphic Credits:

e Tom Butzler, Penn State Extension (slides 2, 3, and 4).

e Environmental Protection Agency (slides 8, 12, and 30).

e iStockphoto.com (slides 25 and 27).

e Penn State Pesticide Education Program (slides 5, 7, 24, and 28).

Resources:

 Bee Labeling Info Graphic (PDF). U.S. EPA.
http://www.epa.gov/opp00001/ecosystem/pollinator/bee-label-info-graphic.pdf

* Pollinator Protection web page, U.S. EPA. http://www.epa.gov/pesticides/ecosystem/pollinator/

e Pollinators and Pesticide Stewardship. Coalition for Urban/Rural Environmental Stewardship,

Syngenta, and Bayer CropScience.
http://pesticidestewardship.org/pages/resources.aspx

Penn State Extension

Pesticide Education Program
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Other contributors to this

presentation

\

Frank Drummond - University of Maine

Tony Jadczak - MDACF

Sherm Takatori — Idaho Department of Agriculture
Thia Walker - Colorado State University

Carol Black — Washington State University

Jack Peterson — Arizona Department of Agriculture
Kerry Richards — Penn State University




Resources

T

*  http://[www.usda.gov/documents/ReportHoneyBeeHealth.pdf

* http://[www.beeccdcap.uga.edu

* http://pesticidestewardship.org/PollinatorProtection/Pages/default.aspx

* http://[www.epa.gov/opp00001/ecosystem/pollinator/


http://www.usda.gov/documents/ReportHoneyBeeHealth.pdf
http://www.beeccdcap.uga.edu/
http://www.beeccdcap.uga.edu/
http://pesticidestewardship.org/PollinatorProtection/Pages/default.aspx
http://www.epa.gov/opp00001/ecosystem/pollinator/

e —

+ That’s all folks!
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