
Honey Bee
Communication

Pheromones and Dance Language



The Senses of Smell and Taste



Pheromones vs. Hormones

• Pass outside the body 

• Produce Rapid Changes in Behavior          



Insect Pheromones Discovered

(1926) Nasonov  Scent Gland – Prof. Karl von Frisch

(1954) Queen Substance – Dr. Colin Butler

(1961) 9-oxo-2-decenoic acid – Dr. Norman Gary



Queen Pheromones

9 - ODA

9 - HDA (cis)

9 - HAD (trans)

HOB

HVA



Methods of Transmission

Grooming Behavior

Food Sharing



Queen Substance

Inhibits rearing of replacement queens

Swarm Stabilization

Sex Attraction

Queen Retinue Behavior

Regulates Hive Functions



Inhibits Queen Rearing



Swarm Stabilization



Sex Attractant



Queen Retinue



Regulates Hive Functions



Worker Ovary Suppression



Food Transmission



Alarm Communication

Sting Gland

Koschevnikov Gland 



A Barbed Stinger



IPA – Isopentyl Acetate

2 - Heptanone

Alarm Pheromones



Nasonov Scent Gland



Nasonov Scent 

Composed of 7 terpenoids with Gerinol the most common

Released when hive is in a confused state, at swarm cluster
locations and new home sites

Queens and drones can detect it, but do not produce it 

It tells all the bees to cluster at this site/‘this is home’   



Colony Odor



Drifting



Trail Pheromone

Known as ‘foot print substance’

Produced by Arnhart /Tarsal Gland and Tip of Abdomen

Queens and drones have their own unique trail pheromone



Brood and Comb Pheromone

Brood Recognition Pheromone

Brood and Caste Recognition Pheromone

Drawn Beeswax Comb Pheromone



Other Pheromones

Queen Recognition Pheromone

Drone Recognition Pheromone

Dufour’s Gland

Ethyl Oleate



Bees Smell



Smell Receptors

Can be very specific

Can recognize 700 different
floral scents



Smell Receptors

Can recognize general aromas

Example: “Undertaker Bees”



A Chemically Oriented Bee World



Pheromones and Dance Language



Dance Language Communication



Professor Karl von Frisch

Round Dance

Waggle Dance (Wagtail)

Sickle Dance



Round Dance

Food close

Smell and taste of food

Profitability/richness of nectar source



Waggle (Wagtail) dance

Distance to food source

Direction of food source

Smell and taste of food source

Profitability/richness of nectar source



Waggle Dance inside the Dark Hive

Sounds produced by wing muscles and abdominal waggling

Length of time correlates with distance

Direction – the sun angle or azimuth is converted to a hive gravity orientation 
on the vertical comb in the hive



The Wagtail Dance – a True Language



Food Source Directly Towards and Away from Sun’s Angle



Food Source at an Angle from the Sun



The Sickle Dance

• Food Source 10-30 Meters from hive



The Dance Floor



Taste and Smell still important



Dialects



Additional Recruitment dances

• Breaking Dance

• Grooming Dance

• Tremble Dance



Dance Language: Real or Imagined?



Honey Bee Dance Language IS Real


