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generational times have been extensively 
documented and clearly shown to decrease the 
higher ambient temperatures become.

This shift in behaviour and biology is not 
just anchored to bedbugs, however, as these 
temperatures increase so does almost all pest 
insect activity, maturity and reproduction. The 
changes in biological function, the slowdowns 
at low temperatures and increases at higher 
temperatures have another key effect whereby 
it provides insects with a form of seasonal 
biological clock, letting them synchronise their 
own drivers and behaviour with those of their 
food and habitats, ensuring that they emerge from 
their eggs, pupation or diapauses at the correct 
times as well, ensuring that investing effort into 
producing viable offspring will occur at times of 
the year which are most likely to support growing 
populations.

Individually, insects are generally quite 
mobile, and therefore can situate themselves 
in locations which are most conducive to their 
development and survival, but what happens 
when we consider insects which all utilise the 
same space, such as a nest?

Social insects struggle to move to lower 
temperatures when the ambient environment 
becomes challenging to their survival. Some 
social insects, such as ants, have a limited degree 
of flexibility and are able to move their larva 
and even their nests to cooler environments, but 
insects such as bees and wasps are unable to 
achieve the same feat quite so readily. Therefore 
they need to employ other mechanisms in 
order to compensate for otherwise lethally high 
temperatures. 

To start, social insects will offset small rises 
in temperatures by using their own individual 
biomass to transfer heat away from their nests. 
By warming up inside the nest, then leaving to 
find cooler locations, they act as tiny heat sinks 

moving heat away from the nest. As temperatures 
rise higher, flying insects such as bees and wasps 
will then employ additional mechanical controls 
such as creating forced ventilation with their wings 
at the entrances of their nests to draw hot air out 
of their nests.

Finally, some species of paper wasp will even 
use water deposited directly onto the fabric of 
their nests to create evaporative cooling, which 
works on the same principle as many of the 
industrial units used around the world by humans.

All this goes to prove just how reliant insects 
are on living within a range of just the right 
temperatures, so much so in fact that some 
species of insect will use this intolerance to high 
heat as a defensive mechanism. Certain species 

     Temperature can be a 
tricky balance to master

  Flying insects such as bees 
and wasps will then employ 
additional mechanical controls

of bee will create ‘bee balls’ and mob marauding 
wasps and hornets which threaten their hives. This 
mobbing will cause the inside of the bee ball to 
reach temperatures higher than that which the 
attacking insect can survive and in short order 
result in cooking them in situ. 

We are witnessing here in nature precisely 
how the use of our own specialist heat treatment 
tools work, and why they are quite so effective. 
Direct heat treatments, such as those provided by 
the use of a steamer or the use of space heaters, 
work with exactly the same lethal efficacy by 
taking the core temperature of insects beyond a 
level feasible for enzyme function and structure.

Animals such as mammals employ an 
entirely different strategy when it comes to 
temperature control. These animals are known 
as homeotherms, and they maintain a consistent 
temperature through the constant metabolism of 
food. This steady state of core temperature allows 
their enzymes to work in a much narrower range 
of temperatures (meaning they can get away 
with fewer enzymes to do the same amount of 
work) but also means that they have a greater 
intolerance of change within that steady state, 
so the environment needs to be more strictly 
controlled. 

While this may seem like a lot of effort, 
it simultaneously allows these animals to 
remain more active and functional even at low 
environmental temperatures. This strategy allows 
for mammals to (on the most part) remain active 
all year around and to colonise environments 
which would usually be too cold for insects to be 
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