
   

  

Not All Bees Who 

Wander Are Lost
 

The Role of Pesticides in
 
Memory and Foraging
 



 

  

 
  

  
  

Into the Life of a Bee
 

Honeybees are social insects 

Colonies contain up to 60,000 bees 

Highly complex social order, each bee 
works for the good of the hive 

Life centers around the queen, a fertile 
female capable of laying 1000 eggs 
every day 



 
   

   

   

   
 

  
 

Into the Life of a Bee 
Hive contains about 1000 male bees, or drones
 

Majority are the worker bees, non-reproductive females
 

Female honeybees are equipped with a venomous sting
 
2-5 years 

6 weeks – summer 
4-9 months - winter 

90 days or 
until he mates 



 

 
 

 

Into the Life of a Bee
 
Bees collect:
 

– Nectar 

– Pollen 

– Propolis 

– Water 

A well-populated 
honeybee colony in a 
good location may 
collect 1000 lbs of 
nectar, water, and 
pollen per year 



  
 

 
      

 

 

  

Nectar: watery solution of fructose, 
glucose, and sucrose; also contains proteins, 
salts, acids, and essential oils 

–	 Ripened into honey by inversion of 

sucrose into fructose and glucose and 

by the removal of excess moisture
 

Pollen:
 

– Beebread – fermented pollen 

– Fed to the larvae 

Royal Jelly: proteins, amino/fatty acids, 
sugars, minerals, enzymes, vitamins B and C, 
antibiotic and antibacterial components 



 

 
 

     
  

  

   
   

 
 

Into the Life of a Bee
 
Swarming – “the birthing of a hive” 

Mature queen leaves, taking 5000 

worker bees
 

After a few minutes flight, the queen 
stops and the swarm settles in a tight 
ball around her 

Scouts search the surrounding area for 
a suitable place for the new hive 

Swarming normally takes place in the 
middle of a warm day 



  

      
  

  

What is Colony Collapse Disorder?
 

Majority of worker bees leave the colony
 

Leave behind a queen, plenty of food and 
nurse bees to care for the queen and 
immature bees 

No significant presence of dead bees 



 

 

 

 

  

  

  

     
 

Why is CCD Happening? 

Varroa mite 

Nosema parasite 

Israeli Acute Paralysis virus 

Pesticide poisoning 

Stress due to transportation and management 

Changes to the habitat where bees forage 

Inadequate forage resulting in poor nutrition 

Immunity suppression caused by a combination of 
one or more of these factors 



  

 
  

  
  

 

    
   

  

The Role of Pesticides
 

Acute exposure (pile of dead bees) is not CCD
 

Neonicotinoids affect the central nervous 

system, resulting in paralysis and death
 

Neonicotinoids may make honey bees more 
susceptible to parasites and pathogens, including 
the intestinal parasite, Nosema 

Imidacloprid impairs memory and brain
 
metabolism, particularly the area of the brain
 
that is used for making new memories
 



 
 

 

 
 

  

  

Normal Neural Activity
 

The honey bee brain has an 

oval shape and is about the 

size of a sesame seed 1mm3
 

Computers - 16 billion 

computations per second
 

Honey bee - 10 trillion 

computations per second
 

Humans - 1 quintillion 

computations per second
 



HE WAGGLE DANCE 

1 A bee finds a food source 

while out exploring,---. ...... ...... 
/ 

/ 2 It returns to the hive 


to communicate 


~ its location.


' . ~ ?a 
' ' Using the sun's position' ' ......._, ~ 


as a guide, it waggles its ·

6 After receiving these directions, 3
body in the direction of \.

the rest of the colony can 'fly off 
the food source. · 

to har\'est the newly found supplies. 
fr 

The food's distance is .... 
communicated by adding 

' 4 I 
r 
~· 
· 

s 
extra shuffles. It has been 
estimated that for every 
100 metres from its home, / 

The more plentiful the food source,\ the bee will waggle for an ·~/
the longer the dance will last. ' , ________additional 75 milliseconds. , /.. ------­

--'....;,..--------- ­

~----------



  
    

      
    

      
   

     
     

    
       

   
     
      

 

The bee performs a waggle dance 
to indicate the location of food 
The direction and duration of the 
dance will tell the other bees 
where the food is in relation to the 
position of the sun 
The bee dances in a figure eight 
with the center waggle line being 
the angle of the flight path 
If the bee dances in a circle the 
food is less than 100 meters away 
Can even account for the change
 
in the sun’s position by the time it 

returns to the hive 



   
 

 

 

Normal Neural Activity
 

•	 The active site of AChE comprises 
2 subsites: anionic and esteratic 

•	 Each molecule of AChE degrades 
about 25,000 molecules of ACh 
per second 



  

    

   

        

    

      

  

   

Organophosphate Pesticides and 2-PAM: 
Understanding the Inhibitory Effect 

• 2-pyridine aldoxime methyl chloride, or Pralidoxime 

• Reverses the binding of ChE inhibitors with AChE 

• Antidote for Nerve Agent and OP poisoning 

• OP forms a bond with the Serine at the Esteric site of the enzyme 

• Time allows an ‘aging’ process to occur which strengthens the bond
 

• Aging of the bond renders the site irreversible 

• Antidote would be ineffective after aging occurs 

• The aging varies from minutes to days 



o!.p_ 
·~--;; ­

-ch mi I 
stabilization of phosphate bond 
to AChE occurs over time 

0 
Orangophosphafa 
has attached to AChE 
but bonding bas nor aged 



0
Organophosphale Interaction 
has aged (ACIJE can ·1 be 

II 
-P-DI •""!


regeneraledJ ---- & A Cl:tE. This bond ~----, 

broken b)" 2·PAM. 

eleit=rrn'n sbatlna b&iween 
phosphate gmup ol 



   Pralidoxime (2-PAM) prevents aging by regeneration of AChE
 



 

   

 

 

 

Effects of Pesticide Exposure to Pollinators
 

•Low level exposures do not kill bees directly 

•Communication: scent and waggle dance 

•Unable to remember location of pollen 

•Ability to forage for nectar is impacted 

•Unable to find the hive 

•Combinations of pesticides 

– Impact was greater in hives treated for Varroa mite 



 

 

 

 

 

 

 

 

Harness the Power of Nature
 

Natural Rivals – PREDATORS
 

• Lady bug 

• Praying mantis 

• Western damsel bug 

• Lady beetle 

• Green lacewing 

• Minute pirate bug 

• Assassin bug 

• Hover fly 

• Tachinid fly 



 

 

 
 

Harness the Power of Nature
 

Natural Rivals – HERBS & SPICES
 

• Cinnamon repels ants 

• A promising spice-based pesticide: 

rosemary, thyme, clove and mint
 

• Others that fight insects: lavender, 

basil, bergamot and patchouli oil
 



 

 

     

 

 

Other Control Measures 

Mechanical control 

• Remove weeds and pests by hand 

• Install netting, inverted crates, chicken wire 

• Scarecrows, balloons and decoys 

• Fishing line or black thread 



 

 

  

 

 

 

 
 

Minimize the Risks
 

If you must choose chemical control: 

• Choose organic alternatives 

• Choose safer chemicals 

• Sulfur, Serenade, Roundup, 2,4-D, B.T. 

• Liquids are less harmful than dusts 

• Treat in the evening when bees are less active
 

• Avoid all plants in full bloom 

• Focus application to individual plants which 
need treatment for a known pest infestation 

SEVEN (CARBARYL) 

DIAZINON (SPECTRACIDE) 

CROSSFIRE, RAID (RESMETHRIN) 

AMBUSH, POUNCE (PERMETHRIN) 

BAYER SYSTEM (IMIDACLOPRID) 

LORSBAN 4E (CHLORPYRIFOS) 

ORTHENE (ACEPHATE) 



  

 

  

  

 

Creating a Pollinator Friendly Oasis
 

• Plant flowers that attract bees – LILAC, MINT, WISTERIA 

• Native plants = native bees 

• Learn to love the weeds and bare spots – bees do! 

• CLOVER, DANDELION, WILDFLOWERS 

• Buy local: RAW HONEY, FRUITS, VEGETABLES 

• WATER the bees – a small basin with stones for perching
 

• Learn how to BEE a beekeeper 

• REMAIN CALM and don’t get in their way 
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NARROW LEAF PURPLE CONEFLOWER 

LATE SPRING TO MID SUMMER 

KEY NECTAR SOURCE FOR SKIPPER 

BUTTERFLIES AND BEES 

BLANKETFLOWER 

ESTABLISHES EASILY FROM SEED 

SUPPORTS A VARIETY OF BENEFICIAL INSECTS 

GROWS AS AN ANNUAL, BI-ANNUAL OR PERENNIAL 



PRAIRIE PENSTEMON 

GROWS IN A VARIETY OF SOILS 

BUTTERFLIES, MOTHS, BEES 

HOST PLANT FOR THE DOTTED 

CHECKERSPOT BUTTERFLY 



BUTTONBUSH 

PREFERS WET OR MOIST SOIL 

ATTRACTS LONG-TONGUED 

BEES AND BUTTERFLIES 



    
  

  
  

 
 
 

Wetlands: a land area 
that is saturated with 
water, permanently or 
seasonally, such that it 
takes on the 
characteristics of a 
distinct ecosystem. 



















, ... -... 
I ' I ' . ' 
\ ... , ' '' , ' \ 

,I 
,' 

'\ I I' ,, ,,I , __,"', "' ' 







 

Thank You!
 

What do you call a wasp? 

a wanna bee! 



 

   

  

      

   

“You may never know what results come from your action.
	
But if you do nothing, there will be no result. 

In a gentle way, you can shake the world.” 

~Mahatma Gandhi (1869-1948), spiritual leader and activist for non-violence 

Donna McChristian 
Chemist 

CH2M – Fayetteville, AR 

donna.mcchristian@ch2m.com 

mailto:donna.mcchristian@ch2m.com



