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Pollinators
Any organisms that:

e provide pollination services e M <~<_
by moving pollen from one
plant or flower to another

Stamen
Anther
Filament

» effect fertilization of host |
pla‘nts by Various 7 j:;: fertilization, each ovule
meChanl S m S develops into a seed.)

Ovary (Encloses the ovules.

» promote host plant seed
production

* pollinators may be native
or introduced
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Pollinating Agents Include:

Bees and Wasps
Butterflies and Moths
Flies

Beetles

Birds, Humans and Other
Mammals

Wind and Water
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What Makes A Good Pollinator?
and present a sinale idea.

*Hairy Bodies

*Pollen Carrying Devices
*Chewing & Lapping Mouthparts
*Vision - Acuity & UV Sensitivity

*Floral Constancy - Pollinator Fidelity
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Native
Pollinators




Native
Pollinators




Bees and Flies
Most Prominent

Pollination Importance Value

Honey bee 18,55
Bumblelbee 11.54
Muscidae (fly) 0.0073

Coleoptera (beetle) 0.0012
Syrphidae (hoverfly) 0.0001
Formicidae (ants)  0.0001

PIV= Visitation rate+pollen carrying capacity+

consistency+ pollination effectiveness







Value of the

Bee’s as

Pollinators



Value of the Honey Bee

16.5 Billion



Partial List Of Plants Pollinated By Bees

Alfalfa Seed Macadamia nuts
Almonds Nectarines
Apples Onions
Asparagus Peaches
Avocados Pears
Blueberries Plums/Prunes
Boysenberries Pumpkins
Broccoli Rapeseed
Cantaloupe Raspberries
Carrots Soybeans
Cauliflower Squash
Celery Strawberries
Cherries Sugar Beets
Citrus Sunflowers
Cotton Watermelons

Cranberries
Cucumbers

Honeydew

Kiwifruit
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Alternative Pollinators




Man/

Bee

Relationship

Up to 1500 AD

- Bee Hunting - 7,000 BC

- Bee Robbing

1500 to

1851

- Rudimentary Bee Management

- Beginning Of The Keeping of Bees

- Understanding of Bee Biology &
Techniqgues in Keeping Bees Alive
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_orenzo Lorraine
_angstroth

1851

Discovery of “Bee Space”

The bee space left between the
hive and the frames in which the
combs were built; they did not
build comb across the space,
and the frames were, therefore,
truly moveable



Bee Space




Bee Space - 5/16 to 5/8




Moses Quinby
(1810-1875)

First Commercial Beekeeper in
the United States

Operated 1200 Colonies in St.
Johnsville, New York 1830-1875

Wrote “The Mysteries of Bee-
Keeping Explained: Being a
Complete Analysis of the Whole
Subject”
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Modern Beekeeping

*

Big Business - 2.3 Million Hives
‘Pollination
‘Honey Production
‘Package Bees and Queens
‘Other Products

‘Pollen

‘Royal Jelly

‘Cosmetics

‘Venom

*Ag Marketing Resource Center
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Almond Production

*

Leading Agricultural Export in California
Nearly 800,000 acres of almonds

- 680,000 bearing acres

- 115,000 non-bearing acres

- 26,724 new acres planted each year
85% of the worlds production of
almonds come from California

*By Value
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Honey Bee Migration
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- 1.6 to 2.0 million hives needed for
pollination

‘Average 2013 Price for Pollination
$160 (Range $135 to $200)









Colony Collapse

* \iruses

 Parasitic \ <o

« Stress o



Washington State
Seekeepers




Varroa destructor



INntroduction

-Smuggled (Pocket Importation)
‘Hitchhiked (Container Shipping)

‘Migration (African Bees)



INntroduction

-Smuggled (Pocket Importation)
‘Hitchhiked (Container Shipping)

‘Migration (African Bees)



Beekeepers Opinions

“When the mites came along, we thought
we had problems. But this mess makes
mites look like a Sunday school picnic.”

“Our scientists are working their heads off
on a little bit of nothing.”

"What it basically does is it causes bees to
get immune-deficiency disorder.”



Beekeepers Opinions

“When the mites came along, we thought
we had problems. But this mess makes
mites look like a Sunday school picnic.”

“Our scientists are working their heads off
on a little bit of nothing.”

"What it basically does is it causes bees to
get immune-deficiency disorder.”

“What are we going to do when all the stuftf
we have been using illegally stops
working?”

“... these ----- scientists don’t know what’s
going on out here in the real world they
need to get their heads out of their --- and
get out into the trenches to figure out
what’s going on”



In Hive Use Of Chemicals



Most Commonly Found Chemicals
found in Honey Bee Comb

 Fluvalinate (Apistan®)

« Coumaphos (Checkmite+®)
« Coumaphos Oxon*
 Chlorpyrifos (Dursban®, Lorsban®)

» 2, 4 Dimethylpheny formamide**



Agricultural Pesticides



Agricultural and

andscape

Pesticides
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Neonicotinoids

» Imidacloprid  Thiacloprid
« Clothianidin - Acetamiprid

 Thiamethoxam < Dintefuran
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 Imidacloprid

« Clothianidin

 Thiamethoxam

 Thiacloprid



Why Neonicotinoids?

, Low mammalian toxicity

o \ery effective

» Lower dose than OP’s and

other classes of pesticides

, More than 465 products

containing neonicotinoids

are approved for use Iin the

State of Washington

o 150 ap

and ga

oroved for home

rden
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Neonicotinoids

 Imidacloprid

- alters learning behavior

* motor activity

* memory

* reduces brood production

- foraging activity
 Clothianidin

 impairs foraging behavior
« Thiamethoxam

+ decreases sucrose sensitivity

* memory
« Acetamiprid

* iImpairs activity
* memory
* sucrose sensitivity

Sub-Lethal Effects”

* >0.20 ppb



Neonicotinoids

» Imidacloprid  Thiacloprid

« Clothianidin - Acetamiprid

 Thiamethoxam < Dintefuran

 Field Realistic Doses of Imidacloprid
* No effect on rates of mortality

- Reduced expected performance in
adult honey bees by 10-20%

* |t does not appear there is sufficient
evidence, currently, to suggest the
presence of trace dietary
neonicotinoids is, in itself, the cause
of Colony Collapse Disorder

iImidacloprio



Bee Toxicity of Your Chemical



PA

Pollinator

Protection



PA

Pollinator

Protection
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http://cru.cahe.wsu.edu/CEPublications/FS122E/FS122E.pdf
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Viruses

« Chronic paralysis

+ Cloudy wing

* Israeli Acute Paralysis
« Acute paralysis

- Black Queen

« Deformed wing

- Kashmir bee virus

- Sac Brood

« Slow paralysis

* Beevirus X &Y

* Filamentous



Monoculture
Agriculture

 Loss of nutritional diversity

- Heavy reliance on honey bees for
pollination

* Intense use of chemicals to control
undesirable pests and diseases



The New Normal 7?



Industrial Beekeeping



Major Causes of Bee
P0oIsoning

* Insecticides are applied when bees
are foraging

* Insecticides are applied to blooming
weeds

* Insecticides drift onto blooming
plants adjacent to the target crop

- Bees Collect insecticide pollen or
nectar from non-target plants or
plants treated with pesticides



What You Can Do!

* Do not spray or apply
pesticides when flowers are
present

« Do not spray when bees are
present

 Avoid spray drift to standing
water

* Avoid applying systemics to
flowering plants



What You Can Do!

- Avallable Free - pubs.wsu.edu



http://pubs.wsu.edu

Change In The
Mindset Of The

—arming Community

- Avoid Spraying During Bloom - Still a
good recommendation

* Develop Products Or Strategies That
Reduce The Impact On Pollinators



Change In The
Mindset Of The
—arming Community

» Avoid Spraying During Bloom - Still A
Good Recommendation

* Develop Products Or Strategies That
Reduce The Impact On Pollinators

- Select For Increased Nectar & Pollen
Production To Increase Nutrition &
Attraction

- Promote Natural Vegetation and
Pollinator Habitat



What Needs To Happen

- Continue to Seek Short Term
Solutions
» Detection
* Treatment

- Aggressively Fund & Implement
Long Term Strategies
- Breeding Programs

- Research On The Interactions
of Various Stressors

* Development Of Non-Chemical
Management Strategies

- Expanded Outreach Education

- Stop Pandering To The Industry
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Habitats for Pollinators

* Protect existing natural areas
- Department of Transportation
- Roadside beautification

- Conservation Reserved Enhancement
Program (CREP)

- Reclaimed areas
- Marginal or unused areas

- Riparian or Marshy areas




Washington State Noxious Weed Control Board

Very Nice - THANK YOU!
A good first step

But more needs to be done
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-
Value and Benefits of Pollinator Programs

- Enhances aesthetic pleasures of pollinator-
friendly areas

- Develops general community awareness of
native flora and fauna

- Provides abundant food and seed crops
* Encourages conservation of pollinators

- Provides educational opportunities
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Things To Consider With Bee Gardens

Abundance

Sequence

Diversity

Pesticide Use
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Resources for Selecting Plants

www.pollinator.org
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Resources for Selecting Plants

www.pollinator.org
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Thanks!

Questions?



