The Effects of Pesticide
Contaminated'Pollenion
|Larval' Development
of the Honey Bee,Apis
mellitera: =1~

Py Rusty Burlew




The Problem

Honey bees pollinate a large portion
of the world food 'supply
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Honey bee colonies are AN
dying at an unprecedented l :
rate
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Why? Many theories, no concrete
ANSWETS

+



lLoss of Managed Hives in U.S

.
6
Millions:= =
Of: 4
Colonies <
2
1
0
1

900 1950 2000 2050




-~

o D 5

= -~

D - U)

N Ay O

-— 1%!% 1

—_— = O =

&L Y m

=S 2y

) O O =

Cire) ol o)

S o -

O = = 8

7 D —~ u) —
= —

) = - = — .
L 3= =~ Q 1y =
: = S - ©
e — 1-i. 1) o] b)
= o = - O >
=) N T ',
~ >~ %X 0 2 o
( < A -

O) N O © = O




~4%,  Pesticides Have Changed
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A Two new classes
I Neonicotinolds
I Phenylpyrazoles

A Developed in late 1980s
A Affect insect central nervous system

A Relatively non-toxic to other.species,
cluding-humans
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Pesticide Painted on Seed

Clothianidin:®




Systemic
pesticides
/ move
through
the plant
from seea
to pollen
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EPA Requires Testing or
“_dl,llt II' s j 3885

A A median lethal dos-:’—‘. (LDSO) S
gdetermined’and us '
application rates
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HOwWeVer, no testing Is required on
larvae (Immature-bees)




Three Questions:

1. Are honey bee larvae affected
Py smaller dose ones that
are not lethal to adults?

2. How ofteniis'pollen
contaminated?

3. Are EPA regulations keeping

up with'changes in the
pesticide industry?



How Llarvae are Exposed to
Pesticides

This requires
an
understanding
of how larvae
are fed.
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Nectar Is regurgitated
y and dehydrated to make
honey

Water Is used for
rehydrating honey and
to cool the hive

Bees use propolis the
way humans use duct
tape




Pollen Iis the Key to Colony
Health

A Protein
A Lipids

A \itamins
A Minerals
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Pollen Brought'to Hive
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ANUrse bees eat large amounts-o

T'hey digest the pollen and secrets
o) /511 Jdll"

\*‘l je M/l fed to the larvae




LarvalWeightiincreases 1./00
old'in'G Days
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Peasticices Accumulate in Poller
Because of Its Fat Conten
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2070 protein
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A 10% free amino aclas

A 30% carbonydrate
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Honey I1s Nearly Free of
Pesticides

A Most pesticides are fat
soluble or are
dissolved in oil-based
carriers.

A Honey is almost pure
carbohydrate and Is
usually free of _
pesticides. -
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AlliCategories, except transgenic plants
ha‘\'el armiful’ Jf-f,t_,l on Larvae
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Structural deformities:
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AWINg maliormations:
A Reproductive failure
A Learning disanilities:

A Glandular-disruption:

p

A lmmune-system Suppression




Sublethal Effects

A Amount required to produce harmful
effects in larvae was far below LD,
for-adult:bees

Example: Imidacloprid
Oral LD =5 fersadultibees: 40.9 ng/bee
Sublethal effects in larvae: 0.1ng/bee

‘ EPA requires no testing for

sublethal effects




A Some combinations are 6000 times
more toxic than erther.chemical 'used
alone




Metabolite Eftects

A Pesticide metabolites may be 1.00s or
1000s of time more toxic than the original
product.

A Important for larvae because nurses
metabolize pollen (and'its contaminants)

before producing royal jelly.
NA The EPA does not regulate metabolites, it

only requires them to be reporteda.




A Although 'not-considered toxic to
adult-bees, these products ar¢
xtremely toxic to'larvae.

xample: Captan
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Spraying Q‘f lhese
I)rodw S even
WRENR Crops are in
ploom.




How frequently




