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Bees	  in	  peril:	  	  
pes+cides	  and	  predators	  

Eben	  Goodale	  
The	  Nieh	  Lab	  

UCSD	  

Varroa destructor Israeli Acute Paralytic Virus? 

Pesticides Migrant beekeeping 

CCD = a perfect storm of factors? 

Nosema apis 

Iridoviruses (in cell) 

Are pesticides part of the problem? 

Related	  to	  pes+cide	  seed	  dressing?	  	  

Imidacloprid 
•  We	  use	  very	  low	  doses	  of	  imidacloprid	  (0.216	  
and	  2.16	  ng/bee)	  compared	  to	  LD50	  average	  of	  
21.85	  ng/bee	  (Schmuck	  2001)	  

•  We	  test	  bees’	  responsiveness	  to	  different	  
sucrose	  concentra+ons	  and	  their	  ability	  to	  
navigate	  

Imidacloprid	  and	  its	  effects	  on	  honey	  bees	  
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Work	  of	  Masters’	  student	  Daren	  Eiri	  in	  the	  Nieh	  Lab	  

HOW DOES THE INSECTICIDE ALTER THEIR 
ABILITY TO NAVIGATE?"

A flight of 6 m inside a tunnel is equivalent to a 
flight of 93 m outdoors (Srinivasan 2007)"

Bees treated with high concentration of imidacloprid search 
for food at significantly shorter distances than control bees"

Sucrose 10x imi.
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HOW DOES THE INSECTICIDE ALTER THEIR 
ABILITY TO NAVIGATE?"

Honey	  Bee	  Sucrose	  Responsiveness	  

•  Pollen	  and	  nectar	  foragers	  become	  more	  picky	  
with	  imidacloprid	  

Honey	  Bee	  Responsiveness	  
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•  Pes+cide-‐treated	  bees	  become	  more	  picky	  
and	  may	  possibly	  affect	  division	  of	  labor,	  
affec+ng	  colony	  health	  

•  They	  also	  travel	  shorter	  distances	  than	  
untreated	  bees	  to	  a	  trained	  loca+on,	  providing	  
evidence	  of	  cogni+ve	  disrup+on	  

Sublethal	  effects	  of	  the	  pes+cide	  
imiacloprid	  on	  honey	  bees	  

Pollinators in peril!

Thomas Cole, The Course of Empire!

Bird	  preda+on	  :	  Bee	  eaters	   Ambush	  predator:	  Praying	  man+s	  

Ambush	  predator:	  Ambush	  bug	   Ambush	  predator:	  spider	  
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Are	  bees	  able	  to	  avoid	  predators?	  

From	  Abbo[	  &	  Dukas,	  2009	  

But	  what	  is	  a	  waggle	  run?	  

Honey	  bee	  waggle	  dance	  

Transposing angle from sun to gravity!

Nest!

Sun!

45°right!

orientation to sun!

45°right!

Gravity!
orientation to gravity “up”!

Apis mellifera!

Michelsen: 
Robot bee 
experiment 

Work	  of	  James	  C.	  Nieh	  

Do	  bees	  communicate	  about	  predators?	  

Bees	  make	  a	  special	  vibra+onal	  sound	  called	  a	  stop	  signal	  that	  
stops	  bees	  from	  recrui+ng	  to	  a	  place.	  
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Honey	  bee	  
observa+on	  hive	  

UCSD	  Biology	  
Field	  Sta+on	  

(how	  we	  observe	  bee	  
behavior)	  

Close	  up	  of	  microphone	  recording	  bee	  sounds	  

Feeder	  compe++on	  experiment	  

Focal	  bees	  labeled,	  compe+tors	  (feral	  bees)	  unmarked	  

End	  of	  compe++on	  trial	  (2	  hrs)	  Beginning	  of	  compe++on	  trial	  

Feeder	  compe++on	  experiment	  

Bi+ng	  commonly	  occurred	  during	  feeder	  aggression	  

What	  are	  the	  proximate	  causes?	  
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Bi+ng	  is	  a	  general	  strategy	  of	  many	  ambush	  predators	  

Pinching	  experiment	  

No	  touch	  control	  

Feeder	  compe++on	  experiment	  

**P<0.01	  
***P<0.001	  
****P<0.0001	  

Goals	  of	  SD	  Bee	  Predator	  Studies	  

•  What	  predators	  prey	  on	  bees	  in	  SD?	  
•  Can	  bees	  avoid	  predators	  by	  picking	  up	  their	  
scent,	  or	  by	  seeing	  them?	  

•  Can	  bees	  avoid	  predators	  by	  using	  the	  cues	  of	  
an	  a[ack	  (bee	  hemolymph)?	  

Hive	  

Tripod	  

Sugar	  dish	  

bees	  
Hive	  

Tripod	  

bees	  

Sugar	  dish	  

“training	  bees”	  
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Hive	  

Tripod	  

bees	  

Which	  dish	  do	  bees	  
go	  towards?	  

Now	  2	  dishes	  
one	  “experimental”	  (like	  predator,	  or	  hemolymph)	  
and	  one	  “control”	   Thanks	  to	  

•  SD	  Founda+on	  
•  Ms.	  Jesse	  Wade-‐Robinson	  and	  	  

Mr.	  David	  Berggren	  

•  And	  to	  you!	  


