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Objectives
The objectives of this project were:

• Identify the pheromone that attracts queens  
to each other.

• Develop a trap that utilises the pheromone.

• Find an industry partner to develop the trap  
for commercial release.

Research
This study investigated the attraction of queens to a 
number of potential attractants, including live and 
dead mated and virgin queens, and pheromones 
collected from various parts of their bodies; hexane, 
dichloromethane and methanol extracts of clean and 
unclean brood comb, as well as fractions of these 
extracts; and Nasanov pheromone, queen pheromone 
and a moth pheromone. 

One of the most time-consuming tasks in beekeeping is locating queen bees. 
Most beekeepers replace queens every 1-2 years to ensure that their colonies 
remain strong, productive and docile. But finding a single queen in a colony of 
tens of thousands of workers may take anywhere from a few minutes to an hour. 

This project investigated the feasibility of developing a pheromone trap to 
attract and catch queens. The research team investigated the attraction of 
queens to a number of potential attractants, including live and dead mated and 
virgin queens, and pheromones collected from various parts of their bodies; 
hexane, dichloromethane and methanol extracts of clean and unclean brood 
comb, as well as fractions of these extracts; and Nasanov pheromone, queen 
pheromone and a moth pheromone.

If anything, queens were repelled by the presence of queens or extracts from 
queens. However, queens were attracted to hexane extracts of brood comb. 
The chemical profiles of hexane extracts of empty comb, unclean comb and 
clean comb were very similar. No individual fraction of these extracts elicited 
a consistent response from queens; it may be that multiple fractions in 
combination are required for queen attraction. 

The research team successfully created a mechanical trap that queens can 
enter but not exit. Based on these results, discussions have been had with 
potential industry partners to further develop this project.

Abstract

Australian honey is recognised as being ‘clean 
and green’ and commands a price premium. 
Nevertheless, domestically produced honey 
must compete on price with honey produced 
internationally, in both domestic and export 
markets. Labour-saving devices have the 
potential to reduce the costs associated with 
beekeeping, and thus increase profit. 

One of the more vexing tasks for beekeepers, 
regardless of the size of their operation, is finding 
and killing the old queen before introducing a new 
queen. The production of a cheap, reliable trap 
that can be placed in a colony in the afternoon 

Background

and taken out with the old queen in it the next 
morning would be considered preferable to 
spending long days in the sun manually taking 
colonies apart. 

Such a device should have three characteristics: 
the queen must want to enter the trap; upon 
doing so, she should not be able to exit it; and 
workers should be able to enter and exit at will. 
The starting point of this research was to identify 
the pheromone that caused queens to engage 
in fighting and to use this pheromone to attract 
queens into a mechanical trap.

Figure 1. The prototype pheromone trap in use.

Attraction was measured both in Petri dishes and 
in observation colonies by determining the amount 
of time queens spent in contact with beads treated 
with our potential attractants, or with focal bees in 
contrast to a control. Brood comb was identified as 
a strong candidate as an attractant and chemical 
analysis was performed on comb in order to identify 
the causative agent. In addition, prototype traps were 
produced, which were assessed by considering the 
ability of queens to enter the trap and their inability to 
exit the trap.

Outcomes/key findings
If anything, queens were repelled by the presence of 
queens or extracts from queens. However, queens 
were attracted to hexane extracts of brood comb. 
The research sought to chemically characterise the 
constituents of this extract and identify the causative 
agent(s). The chemical profiles of hexane extracts of 
empty comb, unclean comb and clean comb were 
very similar. No individual fraction of these extracts 
elicited a consistent response from queens; it may be 
that multiple fractions in combination are required for 
queen attraction. 

The research team successfully created a 
mechanical trap that queens can enter but not exit. 
Based on these results, discussions have been had 
with potential industry partners to further develop 
this project.

Further development and adoption of this research 
would benefit the beekeeping industry by reducing 
labour costs and potentially generating income 
from patents.

Implications for industry
The implication for the beekeeping industry is the 
potential to generate a device for sale that will reduce 
labour costs associated with introducing new queens 
to colonies. The implication for communities is that 
reduced costs associated with beekeeping will attract 
and retain beekeepers and thus keep bee colonies 
available for pollination of crops. The implication for 
policy makers is support for innovation that improves 
outcomes for industry.



Recommendations
If this project is to be developed further, more funding 
will need to be secured. BeeInventive Pty Ltd, the maker 
of the Flow Hive, has expressed interest in being a 
commercial partner to continue the development of a 
queen trap. Its Flow Hive has been hugely successful 
and it has a worldwide market. The research team 
believes that BeeInventive Pty Ltd would make the ideal 
partner given those behind the company have intimate 
knowledge of bees.
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Figure 3. A one-frame observation colony for observing the movement of queens around glass bead lures or while 
confined to a queen trap.

Figure 2. A prototype pheromone trap featuring an entrance chute and a 
gate created using a plastic tongue, light metal barrier and two screws.
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