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The Honey Bee Colony as a Superorganism

The Colony is more than just the sum of its parts, more than just 
the bees that compose it.

➢ Respiration
➢ Thermoregulation
➢ Communication/Decision-Making
➢ Immune Responses
➢ Reproduction





2 compound eyes, 3 Ocelli – simple eyes-detect 
light for orientation
Tongue/Proboscis –Collect nectar and trophallaxis 
(food sharing). Mandibles- jaw that protects the 
mouthparts. Used for cutting wax, feeding larvae, 
and defending the hive. Hypopharyngeal glands and 
mandibular glands – produce brood food for the 
larvae. Mandibular gland – produce some 
components of bee saliva and royal jelly and alarm 
pheromone.

Trophallaxis
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• Reproductive female (1,500- 2,000 
eggs/day)

• Pheromones
➢Retinue behavior
➢ Inhibition of rearing replacement 

queens
➢ Sexual attraction
➢ Swarm stabilization
➢ Stimulation of worker activities -

foraging/brood rearing
➢ Suppresses worker ovary development
➢A queen can live several years but is 

often replaced yearly for higher 
productivity.

The Queen





• Females-sexually 
incomplete

• Weeks 1-3 work 
in the hive
➢Cleaning

➢Nursing

➢Nectar ripening 
and honey 
storage

➢Pack pollen

➢Secrete wax

➢Guarding

The Workers



The Workers
• At 3 weeks – 

orientation flight 
and transform to a 
field bee.

• Collect/Forage

➢Nectar

➢Pollen

➢Propolis

➢Water



The Drone
• May live avg. 3-5 weeks
• NO stinger
• Does not forage
• No wax glands
• Begs food from worker bees
• May be 5% of the population (a few 

hundred to a few thousand
• Mates with new virgin queen
• Perhaps contributes to “normalcy” of 

colony
• Often removed in times of stress and in the 

fall

Drone congregation areas are 16-115 feet in the 
air. Drones hang out and wait for a queen. DCA’s 
are generally located within a mile of the hive.



Drone brood pupae



Bee Brood
• Egg – 3 days
• Larva 
• Pupa 
• Adult bee

➢ Worker 21 days
➢ Queen  16 days
➢ Drone   24 days





Communication

• Professor Von Frisch 
discovered how bees 
communicate by waggle 
dancing.

• Bees navigate by using the 
sun to tell their sisters 
where it is, how far it is, 
and how good it is!

• Bees dance to 
communicate food, water, 
propolis, or a new home.



Round Dance

➢Von Frisch described this dance 
➢ Source is close  < 50 m from 

hive (164 ft)
➢Other dances have been 

identified
• Shaking signal - worker bee 

grabs onto another with her 
forelegs and vibrates her 
body

• Tremble dance – forager bee 
shakes her body while 
slowly walking across the 
comb.



Pheromones-Worker
A chemical signal between 
members of the same species that 
serves as a stimulus for one or more 
behavioral responses.

• Orientation
• Nasonov gland (scenting/fanning)

• Footprint
• Alarm
• Target



Queen Piping

➢Newly emerged 
queen

➢Swarming
➢While still within 

their queen cell                     



Swarming
• Asexual reproduction

• Whirring dance 
precedes/queen piping

• Random division but more 
older bees

• 50-75% of bees leave the 
parent hive

• Cluster nearby – minutes to 
days

• Scouts find a new home – 
dance on the cluster

• Move en masse to new 
home

• Colony social life is now 
reproduced
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