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The scientific objective of the project is to deepen knowledge about the possibility of using a
biochar additive in feed for black fly larvae (BSF; Hermetia illucens), an insect known worldwide
and commercially bred for the production of fines and fat, used in feed compositions for other
animals. In the current scientific literature, there is no trace of the use of such an additive in insect
nutrition. In turn, the use of such additive for diet of ,,classic” farm animals is well known for centuries
and justified by its beneficial, multi-directional influence. Cato the Elder (234-149 B.C.) described
the use of biochar for treating ox disease. The Animal Husbandry Manual from 1906 described the
natural preference of pigs to eat pieces of coal. Also wild animals such as parrots, moose, deer and
monkeys naturally eat pieces of charcoal they find. Its beneficial effect on animals is related to the
adsorption of various types of toxic compounds (e.g. dioxins, hydrocarbons, mycotoxins, pesticides,
heavy metals), anti-nutritional compounds (e.g. tannins and polyphenols abundantly present in
plants), and endotoxins of gram-negative bacteria inhabiting the digestive tract of animals; it also
binds pathogenic bacteria on its surface, such as Salmonella typhimurium 77 or E. coli O157: H7,
which are responsible for very severe food poisoning. In animals raised with the addition of biochar,
such as cattle, goats, pigs, chickens, ducks and fish, an increase in body weight and a reduction in
feed conversion ratio were observed, which means that higher biomass gain occurred with better
utilization of the feed. At last, a reduction in methane and carbon dioxide emission was observed in
the case of cattle and goats.

So far, there are no studies on the use of biochar in feeding insects bred for the production of
feed and food. There are also no studies devoted to the impact of biochar on changes in greenhouse
gas emissions from such insect farms. However, the facts mentioned earlier allow to assume that this
influence will also be observed in the case of this group of animals. The research hypotheses assume
a positive effect of biochar addition to feed on the growth and development of the black soldier fly
(Hermetia illucens). Compared to the breeding of classic farm animals, insects have the smallest
carbon footprint, which is of great importance in view of climate change and the policy adapting to
it, and can be found in the goals of the "Fit for 55" package. Therefore, in this project the impact of
biochar addition to changing emission from BSF rearing will be also investigated, in hope that this
addition will reduce it even further. Metagenomic approach will be utilised to assess the changes in
microbial and fungi gut composition of the insect depending on the dosage of biochar as well.

If the impact of biochar proves positive, the results of the research undertaken in the grant
may be important for breeders of this species and other insect species, helping to optimize the use of
the feed they provide, and thus also have a positive impact on the economic balance of the conducted
breeding. In addition, the possibility of mitigating greenhouse gas emissions from insect breeding,
although lower than from breeding classic farm animals, has significance in measurable
environmental terms. Research on changes in the insect microbiome under the influence of biochar
may in turn answer many key questions regarding the connection of the physiology of the black fly
with specific types of bacteria and fungi, and also have an impact on determining the safety of using
insects as feed for other animals, in connection with limiting the possibility of pathogenic bacteria.



