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Kansas roots




‘introduction to the Xerces Society

Conservation, education, research, & advocacy to protect invertebrates and habitat

Major Programs:

e Endangered species

e Aquatic invertebrates
e Pollinator conservation
e Pesticide program

« Citizen science

Now-extinct Xerces blue butterfly (Glaucopsyche xerces)

Photos: Anne Averill, H. Ballard, Ed Ross


Presenter
Presentation Notes
Since 1971, the Society has worked to protect wildlife through the conservation of invertebrates and their habitat.
The pollinator program has 15 dedicated staff that work across the country on issues related to pollinator conservation, in twelve states


Part 1. Why we need pollinators




‘Pollinators and flowering plants

More than 85 percent of flowering
plants require an animal, mostly
Insects, to move pollen.

Ollertonet al. 2011

Photo: Rollin Coville


Presenter
Presentation Notes
Just a reminder of what pollination is…the transfer of male gametes (pollen) to female reproductive structures (stigma).  Because plants cannot move, they rely on animals or wind to transfer their gametes between flowers.   A plant that has been fertilized results in seed and fruit formation.



‘Pollinators and ecosystem health

Pollinators are keystone

species

* Fruits and seeds are a
major part of the diet of
about 25% of birds, and
many mammals

 Pollinators are food for »~
wildlife (89% of birds)
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Presenter
Presentation Notes
Chicadees bring about 400 caterpillars per day per clutch (390-570). They feed their young about 16 days, for a total of 6240-9120 caterpillars per clutch. 

Pollinators are clearly important for the reproduction of flowering plants, but they are also critical for supporting wildlife, large and small.  At least 25% of birds and mammals rely on fruits and seeds, the result of pollination. And 89% of birds feed directly on pollinators and other invertebrates. Even grizzly bears eat pollinators; army cutworm moths make up an important part of their summer diet because the moths are high in fat.

Photo captions
From top, clockwise: Northern bobwhite (photo by Jeff Vanuga), grizzly bear (photo by Karen Ward, NPS), tufted titmouse (Marie Reed), digger bee (Robert Parks)


‘Pollinators and human health

Pollinators are valuable to our economy and
our nutrition.

e 35% of crop production, worldwide

e Over $18 to $27 billion value of crops in X
U.S. ($217 billion worldwide)

:_d-l-

e Many of our vitamins and minerals are

from insect-pollinated plants y
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Morse and Calderone 2000; Klein et al. 2007; Eilers et al. 2011
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Photo: USDA-ARS/Peggy Greb
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Pollination is an ecological service that is essential to a substantial portion of the food that we consume. 35% of crop production worldwide either depends upon or benefits significantly from pollination by insects.  The value of these crops range from $18 to $27 billion in the U.S. and up to $217 billion world wide. 

In fact the most nutritious parts our diet, the fruits and vegetables, are the products that are most dependent upon insect pollination. The majority of minerals, vitamins, and nutrients we need to maintain our health (such as vitamin C, calcium, and folic acid) come from crop plants that depend partially or fully on animal pollinators.

And scientists estimate that one in three mouthfuls of food and drink we consume can be traced back to a pollinator. This includes many fruits, but also vegetables grown from seed that required pollinators, as well as meat and dairy from cows fed on alfalfa. Pollinators are required to set alfalfa seed, which can then be grown for cattle forage. 


Photo caption
Fruit and vegetables (photo by Peggy Greb/NRCS)


Pollinators and human health

Produce section with bee-pollinated crops




Pollinators and human health

Produce section without bee-pollinated crops

One third of every bite we eat comes from insect pollinators

Photo: Whole Foods Market



‘Meet the pollinators



Presenter
Presentation Notes
While there are some vertebrate pollinators in North America, most animal pollinators are insects.  The most important insect groups are butterflies (upper left), flies (upper middle), moths (upper right), wasps (lower left), beetles (lower middle), and bees (lower right).


Photo captions
Upper left photo of butterfly (Mace Vaughan, Xerces Society); Upper middle photo of a hover fly (by Bob Hammond, Colorado State University); Upper right hand photo of a moth (by David Inouye, University of Maryland); Lower left photo of a solitary wasp (by Bruce Newhouse); Lower middle of scarab beetles (by David Inouye, University of Maryland); Lower right of bumble bee (Mace Vaughan, Xerces Society).



Meet the pollinators: Butterflies




‘Meet the pollinators: Moths
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Juniper hairstreak


‘Meet the pollinators: Flies
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Presentation Notes
Cheerleading (why): landowners and agency staff

Cheerleading: Tie it into to other resource conservation goals: e.g. habitat for pest management, the creation of vegetated buffers designed to prevent soil erosion, movement of nutrients, shade streams, etc.

To act quickly, need to see an immediate need (e.g. honey bees getting scarce and/or expensive, new crop varieties that are pollinator limited)
Examples: workshops (staff doing on the ground outreach


Meet the pollinators: Beetles




Meet the pollinators: Wasps




‘Bees: The most efficient pollinators

» Bees actively collect and transport pollen
» Bees exhibit flower constancy
e Forage in area around nest

Photo: Rollin Coville
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Presentation Notes
Bees are our most important pollinators.  And, this is for several reasons:
 Bees provide for their young: the only other group to do this are wasps. Providing for their young means that they have to visit a lot of flowers to get the food.
 Bees actively collect and transport pollen: wasps also provide for young, but bring them meat (e.g. soft insects or carrion). Bees on the other hand collect only pollen and nectar.
 Bees exhibit flower constancy: bees typically stay faithful to a single species of flower on a foraging trip, ensuring that pollen moves between flowers of the same species.
 Bees regularly forage in area around nest: if you can support nest sites and habitat close to a farm, the bees will visit the area around that farm
If our goal is to help biodiversity conservation, while also helping adjacent insect-pollinated crop production, we should focus on bees. This will serve as an umbrella for many other pollinator groups (e.g. butterflies), as well as beneficial predators and parasites of pests.


Honey Bees: Not Your Average Bee

The European Honey Bee — a unique species

» Social bees, caste system (queen, workers, drones),
cooperative care
» Perennial colony, overwinters by feeding on honey stores

» Colonies managed for crop pollination: temporarily
brought to farms to provide crop pollination

Photo: Robert W. Matthews, University of Georgia; Bugwood.org



Meet our native wild bees

Nearly 3,600 species of native bees in the U.S., 5000 species in North America




Ife Cycle of a Solitary Bee

Mining bee (Andrena spp.): a year
In its underground nest as egg,
larva, and pupa before emerging
to spend a few weeks as an adult.



Presenter
Presentation Notes
Solitary - adult female makes a nest all by herself - provisions it with pollen - lays eggs - 



Ground nesting bees

. |
Nearly 70% of native bees

nest underground

May be found in turf, more
often on bare, exposed
ground.

Nest chambers may be lined
with waxy glandular
secretions, and can
sometimes even resist
flooding

Photos: Eric Mader, Rollin Coville, Dennis Briggs



Native Bee Diversity: Tiny sweat bees

Photo: Rollin Coville



Native Bee Diversity: Miner Bees (Tickle Bees)

Photo: Betsy Betros



Native Bee Diversity: Digger bees




Native Bee Diversity: Long-Horned Bees

Photo: Rollin Coville



Funnel nesting bees

Tunnel-nesting bees (about 30% of
species)

* Old beetle tunnels in snags, stumps,
and brush piles

* Hollow or pithy plant stems (e.g. box
elder, cane fruit, or elderberry)

* Nest tunnel partitions constructed of
mud, leaf pieces, or sawdust

Photos: Edward Ross, Darrin O’Brien, Jennifer Hopwood


Presenter
Presentation Notes
About 30% of our native bees nest as solitary individuals in wood tunnels, usually hollow stems, or the abandoned beetle borer holes found in dead trees, or stumps.


Native Bee Diversity: Leaf-cutter bees




Native Bee Diversity: Mason bees

|




Native Bee Diversity: Small carpenter bees




Bumble bees

45 species in U.S.

» Social colonies founded by single queen
» Annual, last only one season

» Nests may contain 25-400 workers

* Bumble bees nest in existing cavities
such as old rodent holes, in overgrown
areas, or under brush piles

Photos: Jennifer Hopwood, Edward Ross



eet the pollinators: Bees

Photo: Betsy Betros
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Bumble bees are important pollinators of crops and wildflowers:
 Active early and late in the day, and in cool weather
 Variable tongue lengths, visit a wide range of flowers
 Can learn to access resources from complicated flowers
 Buzz pollination 



‘Wild pollinators: Important crop pollinators

Recent study of 41 crops around the globe:

» Wild pollinators provide better quality pollination, setting fruit at twice the rate
of honey bees
* Honey bees are not adequate substitutes for an entire pollinator community

* We need to conserve wild pollinators and support the health of managed
pollinators

Garibaldi et al. 2013

Photo: Nancy Lee Adamson


Presenter
Presentation Notes
Better quality pollination may be due to increased cross-pollination, the ability to buzz pollinate, and other foraging behaviors.



Part 2. Status of Pollinators

Evidence of managed and wild pollinators in decline


Presenter
Presentation Notes
Despite their value to crop pollination, wildflowers, wildlife, and global diversity there is evidence that some species of managed and wild pollinators are in decline.  



Q—Ioney bees In decline
e ——
The European honey Bee — Our most
familiar commercial crop pollinator

l Varroa mite

* 50% decline in managed hives since
1950

» Average annual colony losses of ~35%
(2010-2014)

Causes: Pests, diseases, pesticides, lack of
forage, and Colony Collapse Disorder

bl

National Research Council. 2007; Bee Informed Partnership 2015

Photo: USDA-ARS/Scott Bauer
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Presentation Notes
The number of managed honey bee hives in the U.S. has been declining significantly since the early 1950s.  For example, between 1995 and 2006, beekeepers lost an average of 15% to 22% of their hives each year.  After the emergence of a new threat to honey bee health, Colony Collapse Disorder, in 2006, annual hive losses have increased to an average of 29% - 36% per year.



Q—Ioney bees In decline

W -

NOTE: The honey bee is NOT headed toward extinction...

Photo: USDA-ARS/Scott Bauer
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Currently it appears that several factors, not just one, are contributing to Colony Collapse Disorder.  Pathogens like Israeli Acute Paralysis Viruse and Deformed Wing Virus, as well as gut pathogens such as Nosema, are definitely involved, but they alone don’t explain all of the symptoms of CCD.  Other factors, such as poor nutrition, parasites, pesticide exposure, or reduced genetic diversity in populations are weakening bee immune systems, making them more susceptible to pathogens and/or insecticides.  There is no silver bullet solution to CCD.  But NRCS can improve honey bee diet and immune systems by providing habitat and can help reduce exposure to insecticides by working with university Cooperative Extension or certified crop advisors familiar with Integrated Pest Management practices that help protect bees and other pollinators. 

The most recent USDA report on Colony Collapse Disorder is available at: www.ars.usda.gov/is/br/ccd/ccdprogressreport2011.pdf

Photo caption
Honey beekeepers investigating comb (photo by Scott Bauer/USDA-ARS)



‘Bumble bees in decline

Bumble bees — critical pollinators of
crops and wildflowers —also in
decline

e Atleast 25% of North American
species at risk of extinction

o 4 of the 11 species in Kansas

» (Causes: Disease spread by
commercial bees, habitat loss,
pesticide use, global change

Cameron et al. 2011; Hatfield et al. 2014 Xerces
Society-IUCN status review; Cameron et al. 2016

Photo: Jennifer Hopwood
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International Union for Conservation of Nature
B. fraternus, found in KS, considered endangered under IUCN criteria, range reduction of 56%, likely to go extinct within 80 years
B. fraternus, fervidus, pensylvanicus, variabilis



Butterflies in decline

More than 17% of North
American butterfly species at
risk, including habitat
specialists and formerly
common and widespread
species

Source: NatureServe

Photo: Mace Vaughan
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Presentation Notes
Some species of butterflies show a strong response to edges such as roads 


‘Butterflies in decline: Monarch butterflies

Causes:
Loss of breeding
& habitat, logging
> at overwintering
sites, extreme
weather events
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Sources: Jepsen and Young 2015 Xerces Society-NatureServe status review, Pleasants and Oberhauser 2012; Wright and Wimberly 2013

Graph courtesy of Ernest Williams, Hamilton College; Photo: World Wildlife Fund
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90% population decline over two decades: In the 1990s, nearly one billion monarchs made the epic flight each fall from the northern plains of the U.S. and Canada to overwintering sites in Mexico. In 2013, only 33 million made that trip. 

81% decline in milkweed in Midwest in the past decade, widespread use of round-up ready crops
9 Million acres of grassland/prairie converted to cropland since 2008

Analyses of long term population trends of monarchs at Mexican overwintering sites show an annual decline of ~9% per year for the past 22 years
Historic high of 675 million monarchs; recent low of 25 million monarchs
Substantial probability of quasi-extinction (11-57%) over 20 years (Semmens et al. 2016); vulnerability to extreme weather events



‘Butterflies in decline: Monarch butterflies

Large scale restoration effort needed for monarch recovery

* Roughly 1.5-2 billion milkweed stems needed (20 million acres + of
habitat)

« All hands on deck: restoration of agricultural land, gardens, roadsides
Is all needed to meet population recovery goal

Pleasants and Oberhauser 2012; Jepsen et al. 2015

Photos: Howard F. Schwartz; Bugwood.org; Jolie Goldenetz Dollar
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Now, scientists both in and outside federal agencies are trying to figure out just how much land and how many milkweed plants will suffice to increase the number of monarchs to 225 million in five years, or enough to cover 15 acres of trees in Mexico.  Raising the monarch population to 225 million individual butterflies will probably require an amount of restored land equal to half of Wisconsin.



Part 3. What can we do to make a difference?




Habitat is the key ingredient

The amount of natural habitat in our landscapes has a direct
influence on pollinator diversity and abundance.

Kremen et al. 2004; Winfree et al.. 2008; Morandin and Winston 2006; Garibaldi et al 2011; Blauuw and Isaacs 2014

Photo: Jennifer Hopwood



‘Protect existing habitat and create new habitat

Protect natural areas Find opportunities for new habitat
 Restore degraded areas * Assess your landscape

e Control invasive species * |dentify deficiencies

* Provide intermediate disturbance * Prioritize habitat enhancements

* Protect from pesticide drift

Williams et al. 2011; Fiedler et al. 2012

Photos: Jennifer Hopwood, Eric Lee-Mader


Presenter
Presentation Notes
“Restored riparian habitats supported communities of native bees with richness and abundance equal to that found in nearby remnants of riparian habitat. Thus, restored sites appear fully capable of supporting diverse bee communities during the process of restoration. Despite similar species richness however the compositions of the bee communities at restored sites were distinct from those at remnant riparian habitats. Thus, it is less clear that the restoration of structural vegetation and natural habitat successfully restores native bees from the reference riparian habitats.”


Habitat to support pollinators: Idle spots

There are idle spots on every farm, and every highway is bordered by an idle strip as
long as it is...the full native flora...could be part of the normal environment of every
citizen. - Aldo Leopold



Where to plant on farms: Field borders

Field Borders
» Perennial or re-seeding annual forbs

* Permanent sources of pollen and nectar
and nesting habitat

T

4 May 2014 | 1 . Bery Farm,Orgon ; ‘
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Photos: Eric Lee-Mé&der, Xerces Society




Farm Planning: Perennial Insectary Strips

Flowering strips between crop rows

» Promote movement of pollinators and beneficial
insects in the INTERIOR of the farm

» Can be perennial or annual, native or non-native
* Free from pesticides or drift

Grain farm, Montana

Photo: Jennifer Hopwood, Xerces Society



Farm Planning: Annual Insectary Strips

e Temporary mass wildflower
plantings between row crops

* Low cost, quick-growing flowers

Vegetable farm, California

Photo: Jessa Kay Cruz, Xerces Society



‘Habitat Options: Cover Crops

* Multipurpose: Pest control, insect
forage, nitrogen-fixing, weed
control, added biodiversity, soil
health

» To benefit pollinators: Allow cover
crop to bloom before incorporating
or mowing

Photo: Toby Alexander, NRCS


Presenter
Presentation Notes
Crimson clover = Trifolium incarnatum
Can crimp and overseed new crop into cover crop



Farm Planning: Understory Plantings

Permanent or temporary ground
cover that can be added to
vineyards and orchards. Need to
reduce pesticides/drift.

Example: Almond orchard in California

Photo: Jessa Kay Cruz, Xerces Society



‘Habitat Options: Filter Strips

» Capture sediment, excess nitrogen, and
increase infiltration to reduce flooding

» Natural vegetative filter strips 1-to-2 yards
wide can reduce E. coli and Cryptosporidium
In run-off by as much as 99%.

Knox, A., Tate, K., Dahlgren, R. Atwill, E. 2007. Management reduces E. coli in irrigated pasture runoff. California Agriculture. 61:4. 159.

Atwill, E. Tate, K. Pereira, M. 2006 Efficiency of natural grass buffers for removal of Cryptosporidium parvum in rangeland runoff. J Food Protect.
69:177-84

Tate, K. Atwill, E. Bartholome, J. Nader, G. 2006. Significant E. coli attenuation by vegetative buffers on annual grasslands. J Env Qual. 35:795-805

Photo: Mace Vaughan, Xerces Society
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Along waterways or in ditches



Farm Planning: Flowering Hedgerows

Example: Fong Farms, California

o Early spring forage (e.g. willows)

» Nesting resources for stem nesting insects
» Wind protection

» Possibly harvestable fruit (e.g. elderberry)

Photo: Rachel Long, UCCE



Habitat can pay for itself

» Habitat increases pollinators and beneficial
iInsects but does not increase pests

 Increased blueberry yields pay off costs of
adjacent wildflower plantings in 4 years

 Increased pollination and reduced pests pay
off hedgerows within 10 years

Morandin et al. 2014., Blauuw et al. 2015

Photo: Brett Blaauw



Technical and Financial Support: USDA-NRCS

Unlted States Department of Agriculture

Xaturs| USDA Natural Resources
I\I R‘ Sﬁe”““es. Conservation Service

onservation . ) ]

Service * Technical and financial support for

pollinator conservation




‘Habitat to support pollinators: Roadsides

Roadsides provide pollinators
with food, shelter, and
connectivity to other habitat

17+ million acres of roadsides in the U.S.

Sources: Way 1977; Dirig and Cryan 1991; Munguira and Thomas 1992; Ries et al. 2001; Saarinen et al. 2005; Valtonen and Saarinen
2005; Soderstrom and Hedblom 2007; Skorka et al. 2013. More in Hopwood et al 2015.

Photo: Jeff Norcini
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Our literature review showed that roadsides can support pollinators
e.g. over 800bumble bees on 400 meters of Iowa roadsides

Butterflies need shelter:  Caterpillar host plants,  Safe place to pupate,  Overwintering site
Roadsides can be valuable breeding habitat for butterflies, skippers and moths, even habitat-sensitive species (if the right plants are planted).  Tall vegetation can provide shelter.
Schaffers: at least 11 species of ground nesting bees use roadsides in NW Europe

Although we have some evidence for pollinators using roadsides as movement corridors, additional research examining how much pollinators use roadsides as corridors, and whether roadsides reduce isolation of pollinator populations, is needed. 





‘Habitat to support pollinators: Gardens and yards

Gardens may be small but they can be great habitat

Hagen et al. 2011. Goulson et al. 2010.

Photo: Matthew Shepherd


Presenter
Presentation Notes
Photo: Pollinator habitat at the Lockeford, CA NRCS Plant Materials Center. This habitat demonstration was produced thanks to a collaboration of the PMC, NRCS California state office, and the Xerces Society Pollinator Conservation Program. 

Bullets: Take home message from field trial/demonstration funded in part by NRCS National CIG (2010 to 2012) and National Fish and Wildlife Grants (2007 to 2009). 



‘Pollinator habitat needs

Whether you are working in an urban
yard or a large farm, pollinators need:

 Food

 Nectar, pollen, host plants
o Shelter

 Nest sites, overwintering sites
 Safe haven from pesticides

Photo: Jennifer Hopwood
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Habitat on Fred’s farm


‘Pollinator habitat needs: Pollen and nectar

Pollinators need a succession of bloom: spring, summer, and fall

Photos: Elaine Haug NRCS, Matthew Shepherd; Mace Vaughan, Eric Mader, Jeff McMillan NRCS, Berry Botanic Garden


Presenter
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All pollinators need nectar and/or pollen from flowers to complete their life cycle. 

For this reason, it is important that pollinator habitat contains a diversity of native plants that provide a succession of bloom throughout the growing season.




‘Pollinator habitat needs: Flowering plants

Native plants critical for wildlife

e Support more species, greater
abundance

e Are resilient to climate, disease

Photo: Jennifer Hopwood


Presenter
Presentation Notes
Native plants support fifteen times as many species of caterpillars than do non-native plants
Natives support 4 times herbivorous biomass



‘Pollinator habitat needs: Choose ornamentals with care

» Garden varieties can look pretty but
may offer little or no nectar or pollen

* “Doubles” are bred for showy petals in
place of anthers, petals make nectar
physically inaccessible

» Make sure plants are not pretreated
with insecticides!

Photo: Matthew Shepherd
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Avoid horticultural varities
Example - marigolds and roses, bred as “doubles.” These plants have been bred for more showy petals in place of anthers. Thus, they have little or no pollen. Also, the many petals often make the nectar physically inaccessible to bees, butterflies, hummingbirds and others.


Butterfly habitat needs: Host plants

Include host plants whenever possible




@utterfly habitat needs: Milkweed

 Obligate host plants for monarch butterfly
caterpillars

 1.5-2 billion stems needed for
monarch recovery!

« High quality nectar, attracts beneficial
Insects

Photos: MJ Hatfield
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Not palatable to grazers
Host plants for monarch butterflies
Important nectar source for butterflies, beneficial insects (#1 plant for supporting natural enemies in vineyards in West)
Pappus/floss in wilkweed pods can be used for hypoallergenic pillow/comforter stuffing (historically used in WWII life vests)


Pollinator habitat needs: Shelter

 Nesting sites for bees, wasps
 Pupation and overwintering sites for
butterflies, moths, beetles, and flies

Photo: Kelly Gill



Shelter: Ground nesting bees

Protect and conserve by:

e Reducing tillage, traffic, disturbance

e Plastic mulch and landscape fabric:
pros and cons

Photo: Connie Stubbs



‘Shelter: Tunnel-nesting bee nest sites

Protect and conserve by:
e Protect snags

* Plant or maintain woody shrubs, plants
with pithy stems, such as cupplant,
boxelder, elderberry, sumac cane berries,
etc.

o Artificial nests useful for education

Photos: Edward Ross, Darrin O’Brien, Jennifer Hopwood


Presenter
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About 30% of our native bees nest as solitary individuals in wood tunnels, usually hollow stems, or the abandoned beetle borer holes found in dead trees, or stumps.


Shelter: Bumble bee nest sites

Protect and conserve by:

» Maintaining field borders, un-mown
areas

» Establishing bunch grasses
* Leaving brush piles, piles of leaves

Photos: Mace Vaughan, Nancy Lee Adamson, Edward Ross



Pesticide Protection

N I
Pesticides can be important tools for BUT their impact on non-target organisms
protecting crops like pollinators can be devastating

Photos: Matthew Shepherd, Rich Hatfield



Managing Pesticides: IPM and Beyond

Integrated Pest Management
Strategies:

* Reduce conditions for pests

* Practice good sanitation, regular
crop rotation and planting of
resistant varieties

» Establish clear economic thresholds
* Monitor pests and beneficial insects
» Use degree-day modeling

e Use pheromone trapping to
assist in monitoring.

* When pest control is needed, start
with the least toxic option

e E.g.Use mating disruptors

Photo: Matthew Shepherd



@Alternatives to Pesticides

Conservation biological control

e Attracting natural enemies of crop pests

 Beetle banks, insectary strips, hedgerows
. = Shared habitat needs with pollinators

» N | Syrphid fly drinking
§/ \ raspberry nectar

Photos: Mace Vaughan (Xerces Society), Paul Jepson & Mario Ambrosino (Oregon State University
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Another benefit to farmers: 
One of the important additional benefits of pollinator conservation is that many of the same pollen and nectar sources that support native bees, also support many predatory and parasitoid insects.  


Managing Insecticides: Chemical Controls

If you need to use insecticides:
» Select least toxic / most targeted
* Honey bee toxicity is usually on label

 Don’tspray on plants in bloom
* Includes crops, cover crops and weeds
* Mow flowering understories before

spraying
e Spray at night and when dry
* Not effective for all beneficial insects
» Keep applications on target and reduce drift

e Establish buffers or setbacks
* Unsprayed area (30’ - 60’)

o Pesticide drift barriers
* ‘Non-habitat’ vegetative barriers (eg.
conifers; dwarf Italian cypress)



%Ianaging Pesticides: Neonicotinoids

Neonicotinoid Insecticides:

Systemic mode of action, can be persistent over time in plants and
soil

Residues in pollen and nectar; tiny amounts can be harmful to
pollinators

Often used prophylactically; ie treatment before damage occurs

Different neonicotinoids have different levels of toxicity (Clothianidin,

Dinotefuran, Imidacloprid and Thiamethoxam = most problematic)

Photo: Jessa Kay Cruz


Presenter
Presentation Notes
Different application methods have different toxicity levels and pathways of exposure (eg. seed coatings, soil treatments, trunk injections, foliar sprays) 



Pollinator conservation: Broader impacts

Pollinator Conservation:
Benefits to Other Wildlife

Pollinator habitat supports other valuable
wildlife, including beneficial insects, song
birds, game birds, and more




Resources: Xerces Society Publications

WWW.Xerces.org



Resources: Xerces Society Books

FEED THE BEES

Provide a Healthy Habitat to
Help Pollinators Thrive




Final thoughts
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-,J As the single largest land use on Earth, farming is critical to
the future of biodiversity.
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Photo: Don Keirstead



E?Dassing on a legacy



Presenter
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We don’t just do this for ourselves


Final thoughts

We all can integrate
pollinator conservation
into our lives

Habitat can be a single flower

Photo: Scott Seigfreid


Presenter
Presentation Notes
Two years after planting, bees were more abundant!  And so were blueberries.  

Brett and Rufus observed an increase of 586 lbs/acre (the increase occurred on bushes within 50ft of the wildflower planting), which is worth over $800.  If such an improved yield continues yearly, the planting will have paid for itself by 2012.

From Brett and Rufus:
"In 2011 we saw higher levels of estimated fruit yield in blueberry fields adjacent to wildflower plantings. Although not statistically significant, yields adjacent to wildflower plantings were over 12% higher than in fields adjacent to the control field margin."



“Thank You!

Thank you to the many excellent scientists,
conservationists, farmers, Xerces Society Members, and
our funders!

Jennifer@xerces.org

WWW.XErces.org

Photo: John Anderson
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Presentation Notes
Butterflies need shelter:  Caterpillar host plants,  Safe place to pupate,  Overwintering site
Roadsides can be valuable breeding habitat for butterflies, skippers and moths, even habitat-sensitive species (if the right plants are planted).  Tall vegetation can provide shelter.

Ries et al 2001 Conservation Biology
Muguira and Thomas 1992 Journal of Applied Ecology
Way 1977 Biological Conservation
Saarinen 2005 Biological Conservation


Risks of Neonicotinoids

Neonicotinoids on ornamental plants
and lawns:

Level of application can be much
greater than on crops (up to 120x),
which increases the risk to pollinators

Avoid all cosmetic uses, especially to
pollinator-visited plants in yards,
parks (e.g. maple trees, linden trees,
roses, sedum, etc.)

Check with your nursery to make sure
plants you purchase have not been
treated with neonicotinoids

Photo: Matthew Shepherd/Xerces Society
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Source for 120x incr application in ornatmentals and lawns: Hopwood J. et al. 2012. Are neonicotinoid killing bees? The Xerces Society. Portland, OR 44+



“Minimize Risk: Other Pesticides

Impacts of other pesticides

» Some herbicides can harm pollinators

* Fungicides can adversely affect bee
populations

« Tank mixing can cause increased toxicity
to pollinators

Source: lwasa, T. et al. 2004. Mechanism for the differential toxicity of neonicotinoid insecticides in the honey bee, Apis mellifera.Crop
Protection 23:371-378. Park, M.G., et al. 2015. Negative effects of pesticides on wild bee communities can be buffered by landscape
context. Proc. Biol. Science. Johnson et al. 2013. Acaricide, Fungicide and Drug Interactions in Honey Bees. PLoS One 8(1)

Photo: USGS


Presenter
Presentation Notes
Tank mixing various pesticides can also be harmful to beneficial insects. For example, tank mixes of certain fungicides (e.g. DMI or Demethylation Inhibitors fungicides) with insecticides (like neonicotinoids/pyrethroids) can cause increased toxicity effects to pollinators.

There’s also some incidents suggesting that Insect Growth Regulators (IGRs) may be more toxic to bees than originally thought; need more research on this topic.

There’s some evidence that herbicides can have direct negative effects on honey bees – with research focusing on “paraquat”. Se Reed. 2015. Honey bee toxicology. Ann Review of Ent for details 


Minimize Risk: Herbicides

Minimize herbicide risk

» When applied with care, herbicides can
be a useful habitat management tool

o Use targeted applications

» Maintain some flowering resources for
pollinators

Photo: USDA-ARS



Resources: Pollinator Pledge
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http://www.xerces.org/pollinatorprotectionpledge/




‘Resources: Citizen Science Opportunities

Bumble Bee Watch Dragonfly migration



Presenter
Presentation Notes
Define ‘invertebrate’ for non biologists in audience


Habitat to support pollinators: Schools

Retain or create bare soil:
» Keep areas of bare ground
e Maximize untilled areas

e Clear away some plants from
well drained slopes

e Experiment with no-till farming
techniques

 Plant native bunch grasses

Sabin Elementary School: Portland, Oregon

Photos: Mace Vaughan



Final Thoughts

In 1938, Dr. Patch predicted that by
the year 2000

...the President of the United States
would issue a proclamation claiming
that land areas at regular intervals
throughout the U.S. would be
maintained as “Insect Gardens,” under
the direction of government
entomologists. These would be planted
with milkweed, hawthorn, and other
plants that could sustain populations of
butterflies and bees. She predicted
that some time in the future,
“Entomologists will be as much or R
more concerned with the conservation S

and preservation of beneficial insect Dr. Edith Patch (1916)

life as they are now with the President, Entomological
destruction of injurious insects.” Society of America

Photo: The Friends of Edith Patch (www.edithpatch.org)


Presenter
Presentation Notes
What is interesting to me is that this ideas we are pushing, and the direction we are going, is nothing new.  Is that any surprise?

At the 31st Annual Meeting of the Entomological Society of America, held in Atlantic City in 1936, Edith Patch presided as President.  She was the first woman president of our professional society and in her Annual Public Address she discussed the wholesale destruction of insect life that had resulted from the new insecticide products that were being brought to market. In attempting to control pest insects, bees and beneficial insects were being destroyed. She noted that high levels of arsenic were found in pollen taken from the nests of solitary bees. In her speech, Miss Patch imagined the world of 2000, which in 1938 must have seemed quite futuristic. She predicted that in the year 2000, the President of the United States would issue a proclamation claiming that land areas at regular intervals throughout the U.S. would be maintained as “Insect Gardens,” under the direction of government entomologists. These would be planted with milkweed, hawthorn, and other plants that could sustain populations of butterflies and bees. She predicted that some time in the future, “Entomologists will be as much or more concerned with the conservation and preservation of beneficial insect life as they are now with the destruction of injurious insects.” 

She concluded by saying, “The fraternity of hive beekeeper will doubtless continue to fight for the life of their pollinators.  As for other helpful insects, will defenders of equal zeal rally to their support to the end that mankind may never be without benefit of insects?” 


Loss of habitat

1.3 million acres of grassland/prairie converted to cropland in northern corn belt
since 2008

o Largest conversion of habitat to cropland since just before the Dust Bowl

Wright and Wimberly 2013

Photo: Griggs Dakota



Benefits of Habitat

Hedgerows Do Not Increase Pest Populations

Graph: Fewer pests in
and around hedgerows
than in weedy /
disturbed field edges

Morandin, L., R. Long, and C. Kremen. 2014. Hedgerows enhance beneficial insects on adjacent tomato fields in an
intensive agricultural landscape. Agriculture, Ecosystems and Environment. 189:164-170.




‘Habitat to support pollinators: Rights-of-Way

Utility corridors provide
pollinators with food, shelter, and
connectivity to other habitat

Source: Russell et al. 2005

Photo: Nancy Adamson


Presenter
Presentation Notes
I’ll be highlighting common bees and a few of the best plants in this program.  There are other webinars available online that go into more detail about the effectiveness of native bees as pollinators, nesting sites for native bees and a program on beneficial insects.  If you have any trouble finding them, please email me and I’ll send you the link.


Protection from insecticides: Avoid using neonicotinoids

2013 The largest mass pesticide poisoning of bumble bees
ever documented

Wilsonville Oregon, June 2013
|

Photos: Rich Hatfield



Managing Insecticides: Special Considerations

Assessing Toxicity: What is NOT on the Label

o Sub-lethal effects NOT on labels
» lower fecundity, compromised larval
development, or reduced foraging
abilities in adults

» Affects on larvae not on label
» testing done on adults
» larva often affected differently

« Tank sprays — synergistic effects of mixing
pesticides, not on labels
« DMI fungicides w/ neonicotinoids or
pyrethroids (triazoles)

(Moffet et al 2015, Brittain and Potts, 20111, Ramoutar et al
2010, Sandrock et al 2013, Rundlofet et al 2015), (Moffet et al
2015, Brittain and Potts, 20111, Ramoutar et al 2010, Sandrock et al
2013, Rundlofet et al 2015)

Photo: Nancy Adamson
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