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What are Microbes? 
Yeasts              Bacteria              Fungus

It has been estimated that there are  between 10 4  and 10 8 microbes 
per gram of intestinal content typically found in healthy humans



Some are Beneficial 

Yeasts              Bacteria              Fungus

Beer          Lactobacillus (Yogurt)        Penicillin



Huge Diversity of Microbes

Â Original work done by Dr. Martha Gilliam at Tucson 

Bee Lab

Â Found mostly in digestive tract of all stages of bees

ÅAdult emerging bees inoculated when they emerge

Â Active in the conversion of pollen to bee bread

Â Keeps uncapped honey from spoiling



Social Insects and Diseases

Â Social insects evolved mechanisms to fight diseases:

ÅMicrobial: Some microbes fight bad ones

Â Very long association, 25-40 million year old microbes in bees in amber

ÅGenetic: Hygienic behavior

ÅSocial Behavior: Thermoregulation

ÅPhysical barriers: Cuticle

ÅNest components: Propolis

ÅHumoral : components in hemolymph such as antibodies  and enzymes 

ÅCellular immunity: Hemocytes(phagocytes  or white blood cells)

Â and other immune responses



How Microbes Work for Honey Bees

Other fungi, yeasts, bacteria, and molds help to produce enzymes, 
vitamins, anti -microbial and other substances. Current research is 

investigating and updating this process.

Lactic acid bacteria from the honey 
stomach are the first step in preparing 
pollen (by fermentation and pH) and 

nectar (protecting against fermenting).
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