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The Importance of Bees 



Honey bee products 

 

 

 

 Honey Beeswax 

Gastroduodenal 
ulcer treatment 

Royal jelly  
soap 

Renewing cream 

Propolis cough 
elixir 

Nectar  
supplement 

Venom pain relief 

Arthritis  
remedy 



Nutritional requirements of all bees 
• Pollen - protein 

• Nectar – carbohydrates 

• Water 

Pollination Happens 



Pollination  
increases yield, uniformity, size and 
sweetness of fruits and vegetables 





Importance of honey bees 

$19 billion in US crop value         1/3 of our diet 
 



FORAGE AND LEGUME:  
Alfalfa, Buckwheat Clover (numerous varieties) ,Sweet clover 

(numerous varieties), Lespedeza (bush), Trefoil, Vetches 
 

FRUIT CROPS:  
Apple, Apricot, Avocado, Berry (blackberry, blueberry, cranberry, 

gooseberry, huckleberry, raspberry, strawberry), Carambolo, Cherry, 
Citron, Citrus (grapefruit, lemon, mandarin, nectarine, pummelo, 

tangelo, tangerine), Currants, Dewberry, Jujube, Kiwi, Litchi, Mango, 
Muskmelons (cantaloupe, casaba, crenshaw, honeyball, honeydew, 

persian melon), Passion Fruit, Peach, Pears, Persimmon, Plum, Prune, 
Watermelon  

 
NUT CROPS:  

    Almond, Coconut, Cacao, Coffee, Cashew, 
          Kola nut, Chestnut, Macademia  
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VEGETABLE CROPS:  

Artichoke, Chinese cabbage, Pimenta, Asparagus, Dill, Pumpkin, 
Broccoli, Eggplant, Radish, Brussel sprouts, Garlic, Rutabaga , Cabbage, 
Kale , Sapote, Carrots, Kolhrabi, Squash, Cauliflower, Leek, Turnip, 
Celeriac, Mustard, Celery, Onion, Chayote, Parsley, Chicory, Pepper, Lima 
beans, Collards, Cucumber 

 
      OILSEED CROPS:  

             Cotton, Rape, Safflower, Soybeans, 
        Sunflower, Tung  

 
      HERBS/SPICES:  

     Anise, Allspice, Chives, Cinnamon, 
     Coriander, Fennel, Lavender, Mint, 

    Mustard, Nutmeg, Oregano  
 

     OTHER:  
Berseem, Cicer milkvetch, Cut flower seeds, Longan, Lotus, Niger, 

Quinine, Sainfoin  
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Your breakfast without bees 

Scientific American April 2009 

Value of crops in US that depend on pollination:  

>18.9 billion   
($217 billion worldwide) 



Decline in U.S. honey bee colonies 1945-2007 
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(www.beeinformed.org) 

Since 2006, 30% of all honey bee colonies die annually 
 

Beekeepers struggle to replace about 80% of their loss 



Colony collapse disorder (CCD):  
• Symptoms: rapid depopulation & absence of older 

workers 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
• 61 contributing factors to CCD: poor nutrition, migratory 

stress, Varroa mites, Nosema spp., pesticides, tracheal 
mites, viruses, bacterial, wax moths, hive beetles,…….  

 
  (vanEngelsdorp et al. 2009, 2010) 
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Large Colony 

Small Colony 
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Wild Bee Pollinators Also in Decline 

Over 4,000 species in the US 

Science 2013 – Wild Pollinators Enhance Fruit Set of Crops 
Regardless of Honey Bee Abundance 

“Visitation by wild insects and honey bees promoted fruit 
set independently, so pollination by managed honey bees 
supplemented, rather than substituted for, pollination by 
wild insects.” 







“Pesticides” 

• Definition: any substance used to kill an undesired pest  
     Insecticide             Herbicide   Fungicide 
     Rodenticide      Bactericide Larvicide/ovicide 

• Agricultural: protection of large scale food crops 
• Urban & landscape: comestic purposes 
• Applied various ways: spray, chemigation, granular, 

injection, dusting 
• Bee exposure: oral (nectar, pollen, water), dermal, or 

respiratory  
• Bee kills occur from direct contact or from residues 



Every pollen load a honey bee brings home     
6-30 detectable pesticides 

Bee packs pollen grains on hind legs to carry to colony 

Types of insecticides 



Variety of pollens with different protein contents 

Michael Traynor 

Honey bees store pollen in wax combs 



Pesticide exposure to bees 
 Mullin et al. 2010 study 
  “High Levels of Miticides and Agrochemicals in North 
  American Apiaries: Implications for Honey Bee Health” 

 
 121 different pesticides and metabolites within 887 

wax, pollen, bee and associated hive samples.  
 
 over 47% had both in-hive miticides  
     fluvalinate and coumaphos, and  
     chlorothalonil, a widely-used fungicide 
 
     60% of the 259 wax and 350 pollen  
     samples contained at least one systemic 
 pesticide (fungicide, herbicide, insecticide) 
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Interactions 

Multiple chemicals may interact with one another and 
cause different effects. 

• Additive (1+1=2) 

• Synergy (1+1>2) 

• Inhibitory (1+1<2) 

Pesticides can also interact with other pathogens (ex. 
Neonicotinoids increase susceptibility to Nosema 
infection) 

Difficult to study effects of every possible interaction 
between pesticides found in the environment 
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Mode of action: 
- Insecticide targets various piercing/sucking pests  
- attacks central nervous system 
- constant transmission of nerve signals 
- system is exhausted = paralysis then death 
 
-systemic action: translocates to all parts of plant (nectar/pollen) 
 
Active ingredient:         Trade Name(s)  

Imidacloprid  Merit, Marathon, Provado …. 
Clothianidin  Poncho, Arena, Celero …. 
Thiamethoxam             Centric, Cruiser, Flagship .... 
Dinotefuran  Safari, Starkle, Abarin …. 
Thiacloprid  Calypso, Bariard, Destroyer…. 
 
 
 

Neonicotinoids 



Neonicotinoid systemic insecticide use 

Agricultural uses 

Urban landscape uses 

Approved for 140+ crops & numerous garden and horticultural products 



*LD50: lethal dose kills 50% of test population 

  Known toxicity to honey bees 

Neonicotinoid Contact LD50 Oral LD50 

Acetamiprid M 7000 ng/bee (70000 ppb) 9000 ng/bee (90000 ppb) 

Clothianidin H 20 ng/bee (200 ppb) 4 ng/bee (40 ppb) 

Dinotefuran H 24 ng/bee (240 ppb) 8 ng/bee (80 ppb) 

Imidacloprid H 18 ng/bee (180 ppb) 4 ng/bee (40 ppb) 

Thiacloprid M 14600 ng/bee (146000 ppb) 8500 ng/bee (85000 ppb) 

Thiamethoxam H 24 ng/bee (240 ppb) 5 ng/bee (50 ppb) 

Not all neonicotinoids are equal 
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Agricultural bee kills 

Crop planting dust = acute exposure Clothianidin 



Urban landscape bee kills 
• Oregon (50,000 bumble bees killed by Safari 

(Dinotefuran)  

Wilsonville trees netted after 50,000 bees die | 
KOIN.com 
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IMD 
exposure 

Sub-lethal effect on honey 
bee workers 

 References 

6 ppb  disruption of feeding  Colin et al. 2004 

24 ppb  disrupts learning & olfactory 
conditioning  

Decourtye et al. 2004 

10-100 ppb  decrease/abnormal foraging  Kirchener 1999; Yang et al 
2008 

Imidacloprid sub-lethal effects  

What about effects on the queen? 



Queen and Worker Bees on Comb 



Effects on bumble bees 
Whitehorn et al 2012 Science 

Neonicotinoid pesticide reduced bumble bee 
colony growth and queen production 
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Exposure: Imidacloprid residues 
Application Residue levels Reference 

Seed trt 
(Gaucho) 

1.9 ppb sunflower (nectar) Schmuck et al. 2001 

Seed trt 
(Gaucho) 

 0.6-0.8 ppb canola (nectar) Scott-Dupree & Spivak 2001 

Soil trt 3-10 ppb purple tansy (nectar) Wallner et al. 1999 

Soil trt 15-27 ppb buckwheat (nectar)  Krischik et al. 2007 

Soil trt 150-300 ppb canola (pollen) 2010 study (crop rate) 

Soil trt 2000-3800 ppb canola (pollen) 2010 study (urban landscape 
rate) 



“Admittedly, they do not increase yield all of the time, but 
the larger body of data says that they do provide an increase in yield 
a high percentage of time,” -Bayer CropScience 

Recent Science article 



Are neonics really helping?  
• Some studies suggest no yield benefit (more 

needed) 

• Increase yields in crops due to neonics plus 
fungicides which are known to prevent losses from 
disease. Can’t tease out if it’s an effect on fungicide 
or neonic 

• Target pests: wireworms, Japanese beetles, seed 
corn maggots are not major pests and are already 
controlled by GM crops 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=6kZ-y4fk8gzgZM&tbnid=7ZeUB3HH7wbmUM:&ved=0CAUQjRw&url=http://berrysbees.com/&ei=Ss5ZUsubBeTYyAGdoICIBw&bvm=bv.53899372,d.aWc&psig=AFQjCNHV-P90_4RuCHCE_82qYaRyhCVuVQ&ust=1381702526192307


Residues in nursery plants 

“54 percent of common garden plants purchased at top retailers 
contained neonicotinoids at levels that could harm or kill bees and 
other pollinators and offer no warning to the consumer.” 
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Main issues with GMO:  
Herbicide tolerant crops = no flowering weeds = poor nutrition 

Bt resistance = addition chemical treatments 
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Keep in mind neonicotinoids are not 
the only danger….. 

Recent Minneapolis 
example: • Honey bee colonies 

killed by high levels of 
fipronil: 

• 3 different locations 

• Urban neighborhood 

• Systemic insecticide 

• Used for turf and lawn 
pests 
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What can you do? 

Grow organic bee-friendly plants 

Practice non-toxic pest control 

Buy neonic-free products 

Change perceptions (cosmetics) 

Talk to garden centers 

Spread the word 
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