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Soldier saviours?
How black flies could combat climate change

The end of food waste?
Hermetia illucens — the black soldier fly — might seem an 
unlikely ally in the fight against climate change. But each 
16-millimetre-long female insect can lay more than 600 eggs, 
from which hatch larvae with truly exceptional potential. The 
larvae can increase their biomass 10 000-fold in just 14 days 
— the equivalent of a human baby growing to the size of a 
humpback whale. All they need is a suitable food source, and 
almost anything will do. In a pilot programme at Louisiana 
State University a small colony of soldier flies consumes the 
food waste produced in a student dining hall. The entomologist 
overseeing the project hopes to expand the programme to 
eliminate all campus food waste by the end of the year. In 
China, giant facilities at one factory process at least 50 tonnes 
of food waste a day with the help of black soldier flies.

Yields and land use
More than 25% of the world’s marine harvest is currently used as 
food for farmed animals, but an estimated 90% of fisheries are fully 
exploited or over-fished. Almost a third of the world’s cropland is 
used to produce animal feed. In 2013, the UN reported that insect 
farming would have to play a key role — both as animal feed and 
to feed people — if the world is going to be fed sustainably in 
coming decades. Soldier fly colonies can be stacked vertically, five 
to ten high, and the larvae can also be harvested dozens of times 
per year. As Table 1 shows, this means that the output of protein 
from soldier fly production facilities vastly outstrips that from 
conventional animal feedstuffs.

Table 1 Yields of protein produced from land used to raise 
feed for animal sources

Source Yield protein/kg ha−1 y−1

Black soldier fly 153 086

Broiler chicken 1924

Soy 1075

Pig 409

Corn 170

Cattle 48

Food and compost
Carbon dioxide emitted by rotting food waste has been estimated 
to contribute 7% of the world’s greenhouse gas emissions. When 
the larvae capture this carbon, they not only generate biomass 
that can be used as food, but also produce odourless mineral-rich 
excreta that provides excellent compost for plants. Soldier fly larval 
biomass has already been approved for feeding to fish and poultry 
and several producers are now seeking approval to include it in 
pet and even human food. More than 2 billion people worldwide 
already include insects in their diets, but you may not relish the 
thought of crunching into the nutty-flavoured dried larvae. In that 
case, recent advances in three-dimensional food printing might 
be just the job for you, as the larvae can be ground up to form a 
nutritious powder that can be incorporated into foodstuffs from 
pizzas to pancakes.

Binge eaters
The release of a speeded-up video of soldier fly larvae demolishing a 
pizza in about 2 hours prompted researchers to find out how they can be 
so efficient. They provided larvae with a piece of an orange and quickly 
observed the formation of a living fountain (see Figure 1). The incoming 
larvae at the bottom push the larvae in front, which have paused eating, 
upwards and out of the way. The motion spins the food as the larvae 
jostle one another. This happens because each larva only eats for about 
5 minutes, then rests for another 5 minutes, before starting again.
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Professor Liz Sheffield, University of Liverpool
You can download a pdf of this spread to print as a poster at 
www.hoddereducation.co.uk/bioreviewextras

BiologicalSciencesReviewExtras

The future: a 3D printed ‘insects’ meal:  
https://tinyurl.com/rvc7hf9

Milius, S., ‘How black soldier fly larvae can demolish a pizza so  
fast’, ScienceNews, 5 February 2019:  
https://tinyurl.com/ycmpaq6s

You might not want to eat bugs. But would you eat meat that ate 
bugs? New York Times, 21 September 2019:  
https://tinyurl.com/y5vfl4oy

Will black soldier fly maggots save humanity?  
https://tinyurl.com/vztqlz7

Further reading 

Coloured scanning electron 
micrograph of black soldier 
fly larva ×30

Breeding insects for 
human consumption

Black soldier fly

Black soldier fly larvae 
on food waste


