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Protecting our pollinators:
the buzz behind bee disease
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A Metagenamic. Survey of
[Microbes in Hoaoy Bee Coleny , . . -
Today’s objectives ﬁ
« After this presentation you should be
able to:
* Understand the difference between social
Honeybee colonies dying out and solitary bees o
Bee colonies have been dy apidly and In large nume} . Explain how the needs are different for
T TR social and solitary bees
* Describe some characteristics of sick bees
* Understand what actions you can take to 0
help both social and solitary bees. Jye

How many bees are in Ohio?

Tell me more
about these
“other” bees...
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Live in a hive or colony

Honey bees
Bumble bees

Actively take care of young

Have limited reproductives

Live alone or in aggregations

Each egg is mass provisionsed and
there is no further care

All females have reproductive
capabilities

Why do we want to keep bees healthy?

1. Preserving
bees to maintain
biodiversity and
pollination to
plants worldwide

2. Bee species can be managed for use in
our agricultural systems

* Lot of flexibility
* Very faithful to hive
* Discrete units
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+ Purchase bees before nesting
* Lots of dispersal
+ Can only present with “ideal” home




10/18/2021

EDQQQQ m@

sasss "l

Orchard trees

Pollinate at cold temperatures

Brittain et al., 2013

Alfalfa seed production

Fraction of visied aflf flowers trpped

Leafcutter bees are primary pollinators

Cane, 2002
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Greenhouse crops
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Unlike honey bees, bumble bees
can fly in greenhouses

Banda & Paxton, 1991
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Social vs. solitary bee differences. Diseases: what makes bees sick?
- Ll o R
Social bees ) Solitary bees * Bacterial P ”7. ﬁg i{#
« Less specific in the types of flowers * Some species can depend on only a *Viral f” /
they need. few flower types F | g
L]
* In many cases, their homes are * When not provided by humans, unga
provided by us. bees must find the appropriate * Protozoan
« Food is gathered all season and can substrate that is secure long term.
be adjusted depending on need. * Food is gathered and provisioned
*» Many workers can get sick with at one moment in time.
little effect to colony health. « If a female bee gets sick, can be
devastating for reproduction.
17 18
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American Foulbrood (Paenibacillus larvae)
European foulbrood (Melissococcus plutonius)

Chalkbrood (Ascosphaera apis)
Stonebrood (Aspergillus sp.)
Nosema (Varimorpha) sp.

Lotmaria passim
Crithidia mellificae

Israeli acute paralysis virus
Kashmir bee virus

Acute bee paralysis virus
Black queen cell virus
Deformed wing virus
Kakugo virus

Varroa destructor virus-1
Sacbrood virus

Slow bee paralysis virus;
Chronic bee paralysis virus
Lake Sinai viruses

Pics:University of Manitoba; R.Snyder
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American Foulbrood (Paenibacillus larvae)
European foulbrood (Meli plutonius)

Infect bee- usually through food

Bee larvae will die- turn soft and mushy

Chalkbrood (Ascosphaera apis)
Stonebrood (Aspergillus sp.)
Nosema (Varimorpha) sp.

Can generally smell bacterial smell

Lotmaria passim
Crithidia mellificae

|Frotozoans

Israeli acute paralysis virus
Kashmir bee virus

Acute bee paralysis virus
Black queen cell virus
Deformed wing virus
Kakugo virus

Varroa destructor virus-1
Sacbrood virus

Slow bee paralysis virus;
Chronic bee paralysis virus
Lake Sinai viruses

Viruses

Pics:University of Manitoba; R.Snyder
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American Foulbrood (Paenibacillus larvae)
European foulbrood (Melissococcus plutonius)

Treatable: yes and no
American foulbrood: no cure; burn hives

and bees

Chalkbrood (Ascosphaera apis)
Stonebrood (Aspergillus sp.)
Nosema (Varimorpha) sp.

European foulbrood: yes; antibiotics; need
a veterinarian to prescribe

Lotmaria passim
Crithidia mellificae

Israeli acute paralysis virus
Kashmir bee virus

Acute bee paralysis virus
Black queen cell virus
Deformed wing virus
Kakugo virus

Varroa destructor virus-1
Sacbrood virus

Slow bee paralysis virus;
Chronic bee paralysis virus
Lake Sinai viruses

Viruses

Spread through mixing of
honey bee equipment and
frames; robbing of hives

Pics:University of Manitoba; R.Snyder
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American Foulbrood (Paenibacillus larvae)

Infect same way as bacteria; larval bees
will die but be hard, not soft*

European foulbrood (Meli plutonius)

| Bacteria

Chalkbrood (Ascosphaera apis)
Stonebrood (Aspergillus sp.)
Nosema (Varimorpha) sp.*

Lotmaria passim
Crithidia melficae

Protozoans

Israeli acute paralysis virus
Kashmir bee virus

Acute bee paralysis virus
Black queen cell virus
Deformed wing virus
Kakugo virus

Varroa destructor virus-1
Sacbrood virus

Slow bee paralysis virus;
Chronic bee paralysis virus
Lake Sinai viruses

Viruses

Spread through mixing of
honey bee equipment and
frames; robbing of hives

Pics:University of Manitoba; R.Snyder
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American Foulbrood (Paenibacillus larvae)
European foulbrood (Melissococcus plutonius)

Cause issues with bee gut; leads to
dysentery and overall health issues in

adult bees

Chalkbrood (Ascosphaera apis)
Stonebrood (Aspergillus sp.)
Nosema (Varimorpha) sp.*

Lotmaria passim
Crithidia mellificae

| Protozoans

Israeli acute paralysis virus
Kashmir bee virus

Acute bee paralysis virus
Black queen cell virus
Deformed wing virus
Kakugo virus

Varroa destructor virus-1
Sacbrood virus

Slow bee paralysis virus;
Chronic bee paralysis virus
Lake Sinai viruses

Viruses

Spread through dirty
equipment; bees
contacting feces or
potentially on flowers

Treatable: some
treatments can reduce
levels; add food and
reduce stress in hive

Pics:University of Manitoba; R.Snyder
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European foulbrood (Meli plutonius)

Cause a variety of health issues, from no
visible to clear symptoms; can affect bee

|Amencan:oummod (Paenibacillus larvae)

il Bacteria |

reproduction and behavior

Chalkbrood (Ascosphaera apis)
Stonebrood (Aspergillus sp.)
Nosema (Varimorpha) sp.*

Lotmaria passim
Crithidia mellficae

| Protozoans

Israeli acute paralysis virus
Kashmir bee virus

Acute bee paralysis virus
Black queen cell virus
Deformed wing virus
Kakugo virus

Varroa destructor virus-1
Sacbrood virus

Slow bee paralysis virus;
Chronic bee paralysis virus
Lake Sinai viruses

Viruses

Spread through Varroa
mites

Treatable: only mite levels

Pics:University of Manitoba; R.Snyder
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American Foulbrood (Paenibacillus larvae)
European foulbrood (Melissococcus plutonius)

Varroa mites feed on developing bees
When they feed; they can pass viruses
between bees

Varroa mites are very resistant to pesticides

Chalkbrood (Ascosphaera apis)
Stonebrood (Aspergillus sp.)
Nosema sp.

Lotmaria passim
Crithidia melificae

Israeli acute paralysis virus
Kashmir bee virus

Acute bee paralysis virus
Black queen cell virus
Deformed wing virus
Kakugo virus

Varroa destructor virus-1
Sacbrood virus

Slow bee paralysis virus;
Chronic bee paralysis virus
Lake Sinai viruses

Overall stress on
honey bees can
lead to winter loss

2020-2021 Managed Honey Bee Winter Colony Loss Rates
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N Much we don't know about
\ 1 diseases of other social bees

> R

| American Foulbrood (Paenibacillus larvae) | 2222

European foulbrood (Melissococcus plutonius)

L)
N .
Stonebrood (Aspergillus sp.) CeEaED

Nosema sp.
—— Lotmaria passim

| Lotmaria passim | Crithidia bombii
Crithidia mellificae Crithidia expoeki

Israeli acute paralysis virus :
acuite paraly Detections of honey bee
Kashmir bee virus A
- viruses
Acute bee paralysis virus

Black queen cell virus
Deformed wing virus
Kakugo virus

Varroa destructor virus-1
Sacbrood virus

Slow bee paralysis virus;
Chronic bee paralysis virus
Lake Sinai viruses

o
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American Foulbrood (Paenibacillus larvae)
European foulbrood (Melissococcus plutonius)

777 | [ |

Chalkbrood (Ascosphaera apis)
Stonebrood (Aspergillus sp.)
Nosema sp.

Nosema sp. | | Ascosphaera spp. |

Lotmaria passim
Crithidia melficae

oot
Crithidia bombii

Crithidia expoeki

Israeli acute paralysis virus
Kashmir bee virus

Acute bee paralysis virus
Black queen cell virus
Deformed wing virus
Kakugo virus

Varroa destructor virus-1
Sacbrood virus

Slow bee paralysis virus;
Chronic bee paralysis virus
Lake Sinai viruses

Detections of honey bee
viruses

Detections of honey bee
viruses

Much we don’t know about
diseases of solitary bees
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Chalkbrood infected .
Healthy bee bee Time
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It’s suspected that social bees are not a good
“proxy” for solitary bees

* How do known diseases affect solitary bees?
* What other diseases are out there?

What can we do to improve bee health?

* 1. Improve nutrition: plant quality Plant lots of flowering plants

flowering plants in backyards
Plant a wide variety of flowering plants

Plant things that flower early
and flower late in the season

31 32
What can we do to improve bee health? What can we do to improve bee health?
- . - . intain and itable habi
* 1. Improve nutrition: plant quality Spray at night if indicated * 1. Improve nutrition: plant quality ?gf:‘;ﬁ{:;nbe:;esermm e habitat
flowering plants in backyards flowering plants in backyards
Think about how soil contamination may
* 2. Use minimal pesticides; and use affect solitary bee species * 2. Use minimal pesticides; and use ONLY
ONLY according to the label according to the label
The effects of pesticides for * 3. Create ideal habitat for solitary
solitary bees can be dramatic as nesting bees in backyards
compared to social bees g Y
Leave patches of loose soil; lighter Leave dead trees; pithy stems; brush
mulch for ground nesters piles for cavity nesters ust clean and maintain!
e
33 34

Bees need water too...

Yes!

What can we do to improve bee health?

* 1. Improve nutrition: plant quality
flowering plants in backyards l

* 2. Use minimal pesticides; and use ONLY )
according to the label

* 3. Create ideal habitat for solitary
nesting bees in backyards

« 4. Support local beekeepers; if you
decide to start a hive, become educated
about bee disease monitoring vial local

beekeeping groups.
| @ Obio State Beekeepers Association
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« After this presentation you should be able to:
* Understand the difference between social and

solitary bees

Explain how the needs are different for social and

solitary bees

Describe some characteristics of sick bees

Understand what actions you can take to help both

social and solitary bees.

Some trses speces can provide
poian and nectar for polinators Retan s0ag tees

Wy

Minimize pesticdes. we flowering Shiubs with
. s with pithy
near polinator habilat shrubs ofiering blooms all 56450 stems for nesting surtace for nesting

Any questions?

« https://entomology.osu.edu/our-people/ellen-klinger-ms-phd

* Klinger.80@osu.edu

« https://ohioline.osu.edu/factsheet/ENT-57
« https://ohioline.osu.edu/factsheet/ent-80
* https://ohioline.osu.edu/factsheet/ent-85
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