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Honeybees as
Pollinators




Value of Honeybee
pollination to PA

economy
E Apples
B Honey
[J Peaches
O Soybeans
M Pears
M Cherries
R B Pumpkins
$56 million [ 5 orae
B Strawberries
O Cantalope

E Snap Beans

3.8% honey

=4 * In 2005 we estimated that
! each colony provided
$1,659.21to the PA
economy
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Varroa Mites
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Extent of Losses 2006-2007
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Sym ptomS Of CCD  .absence of dead bees

*\When bees present

- ";. :;.-3:‘:-‘:" ._ _:F gr oAppear young
N iy _ *Queen right
' - |nsufficient

amount to cover
brood




Proposed
Causes of CCD

e Cell Phones
e Rapture

e Terrorist

e Russian plot
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Top Lines of Investigation

B. Diagnostic test
1. In field
2. Laboratory




Sample Collection  FEEEECT=E—I

Strong
Control  \\/eak
Strong 24
Weak 30
CCD Dead 14
Recovering 6

Package added 8
Package installed 3



Measure of
Colony Strength

Ratio of bees to brood
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Control CCD



Alcohol
Samples:
Necropsies

Andree & vanEngeIsdorp

- Mean + SE (%) | Sig _
1+1

Aussie Package added 8 A
Package 3 3+3 A
Recovering 6 8317 B
Strong 34 1616 A
Weak 37 6+4 A



“Pebbled” Malphigual Tubules

Andree & vanEngelsdorp
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CCD 17+4
Control 18 2+2 B






No. spores per bee (X 106)
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Table 1. Closest sequenced relatives identified through BLAST analysis of the high-throughput

sequence data.

Kingdom Taxon (rank) Organism
Bacteria Firmicutes (phylum) Lactobacillus sp.*t
Uncultured Firmicutest
Bacteria Actinobacteria (class) Bifidobacterium sp.*
Bacteria Alphaproteobacteria Bartonella sp.*t
(class) Gluconacetobacter sp.*t
Bacteria Betaproteobacteria (class) Simonsiella sp.*t
Bacteria Gammaproteobacteria Two uncultured species*t
(class)
Fungus Entomophthorales (order) Pandora delphacis
Fungus Mucorales (order) Mucor spp.

Fungus/microsporidian
Fungus/microsporidian
Eukaryota

Metazoan

Virus

Virus

Virus

Virus

Virus

Virus

Virus

Nosematidae (family)
Nosematidae (family)
Trypanosomatidae (family)
Varroidae (family)
(Unclassified)

Iflavirus (genus)
Iflavirus (genus)
Dicistroviridae (family)
Dicistroviridae (family)
Dicistroviridae (family)
Dicistroviridae (family)

Nosema ceranae
Nosema apis
LeishmanialLeptomonas sp.
Varroa destructor
CBPV%

SBV

DWV1

BQCV

KBVt

ABPV

IAPV of beest

*Found by Jeyaprakash et al. (10).

tFound by Babendreier et al. (9).

fIndicates viruses not yet classified by the

International Committee on the Taxonomy of Viruses but that exhibit the key features of the indicated taxon.



Table 1. Closest sequenced relatives identified through BLAST analysis of the high-throughput

sequence data.

Kingdom Taxon (rank) Organism
Bacteria Firmicutes (phylum) Lactobacillus sp.*t
Uncultured Firmicutest
Bacteria Positive Bifidobacterium sp.*
Bacteria Predictive | Sensitivity | Specificity Bartonella sp.*f .
. Value (%) (%) G{uconqcetobacter sp.*t
Bacteria (%) Simonsiella sp.*t
Bacteria Two uncultured species*t
Fungus IAPY 96.1 Pandora delphacis
Fungus KBV 65.2 Mucor spp.
Fungus/microspo Nosema ceranae
Fungus/microspo N. apis 73.0 Nosema apis
Eukaryota ' ' LeishmanialLeptomonas sp.
Mletazoan N. ceranae 638 Varroa destructor
Virus CBPVE
Virus All 4 agents| 100 SBV
Virus DWVt
Virus qeTa BQCV
Virus Dicistroviridae (family) KBVt
' Dicistroviridae (family) ABPY
Virus Dicistroviridae (family) IAPV of beest I

*Found by Jeyaprakash et al. (10).
International Committee on the Taxonomy of Viruses but that exhibit the key features of the indicated taxon.

tFound by Babendreier et al. (9).

fIndicates viruses not yet classified by the



Pesticide Detections 1n Pollen

Pyrethroids
B Crganophosphates
Carbamnates

Insecticide
ML lites
Herbicid,
o psecticides

B eonicotinoids

26

Fungicides

S Inszect Growth Eegulators

Crganochlonnes

B Chlorinated Cyclodiene

Pesticides







Longitudinal Study
Comb Treatment

40 radiation

40 control

40 acetic acid
40 honey comb

2 moved for pollination
2 moved for honey

D. vanEngelsdorp

PDA/Penn State/NC State/USDA-ARS



Percentage of colonies alive
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Survivorship of Colonies
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Past Funding

& Beekeeping organizations
NATIONAL Individual Beekeepers
HONEY BOARDw
Northeastern
Eentcr

USDA United Statas Departmeant OF Agniculturs
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This Years Funding

U United Statas Departmant OF Agricaltura
ﬁ Agricultural Research Service

b £h shb

— Federal bee labs
— Additional funds

Haagen-Dazs loves Honey Bees

In area wide
grant
o
: NATIONAL
CSREES — Extramural Funding HONEY BOARD-
K — Emergency and critical

ISsues grants
— NRICAP grant




Future
Funding

“Pollinator Health”

Http://www.ars.usda.qov/is/br/ccd



http://www.ars.usda.gov/is/br/ccd

Take Home Message

Pollinators are not healthy
Pollinators are essential
No one “smoking gun” can explain CCD

Long term sampling has been initiated and
continue
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