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1 Publishable Summary

For biopesticides to be competitive with the current products, their production methods
must be thoroughly optimised. Shelf life, production costs, reproducibility, and reliability
must match or at least come close to the current low cost of chemical pesticides.
Significant optimisation of production methods and formulations was carried out in
D3.1, however, scaling up to industrial scale is often linked to unexpectad technical
issues and challenges. Therefore, our efforts were dedicated to developing
environmentally friendly and profitable production methods for biopesticides, upscaled
to reach wide acceptance by the farmers and crop protection companies.

Thus, the scaling up of the high-cell density cultivation of bacterial X-biopesticide
biocontrol strains with antagonistic activity against Xwella fostidiosa has been carried
out. The previously developed cultivation process, based on industrially relevant media
components, was initially transferred to the 5L bioreactor scale. In parallel with
optimisation of bioprocess parameters, the production levels were then scaled up to
100 L, maintaining the previously reached high cell density cultivation parameters. At
this scale, several formulation methods were re-evaluated for the immediate survival of
the bacterial and shelf life. Finally, the production bioprocess was carried out in the pilot
bioreactor with 6,000 L volume and the optimal formulation method was selected to
produce the bacterial X-biopesticide on demonstration/pilot scale and enable shelf-life
duration, compatible with agricultural practices. From the production point of view, the
process is ready to be deployed on a commercial scale.

Extraction conditions were optimised to obtain the greatest quantity of organosulfur
compounds for the industrial production of onion extract for drip and foliar application.
The optimized maceration and distillation stages, previously described in deliverable
1.3, were carried out with volumes of 100 L and 1,000 L, respectively. The resulting
extract rich in organosulfur compounds was transferred to a 2,000 L mixing reactor,
where it was blended with the appropriate components {as described in deliverable 3.1)
to obtain Trofic Liguid Evolution IT Biovexo.

Moreover, fermentation conditions of X-biopesticide biocontrol strains for industrial-
scale production of Biovexo BP and PLwere established at 2,500 L fermenter scale, using
the culture media described in D1.2, to obtain 200 kg concentrate of each strain. At this
point, the production of the product Biovexo BP was discarded, thus only the
manufacturing of Biovexo PL was scaled up to 100 L.
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Because endotherapy was included as a novel curative strategy in the field trials (stated
in D4.1), different formulations including onion extract initially designed for drip and
foliar application were re-evaluated to obtain a liguid product. In addition, new carriers
were selected based on the scientific literature, whose compatibility with the onion
extract was assessed, to develop a new endotherapy powder product.

These processes are ready to be implemented on a commercial scale, although there is
room for improvement in the bottling of the Biovexo PL product, which until now has
been done manually to avoid cross-contamination problems with other products of the
company.

GLOB focussed on the large-scale upscaling of production on the most promising V-
biopesticide with the highest TRL, Glob-iP. Glob-iP was tested for all relevant stability
and packaging parameters according to the standard reference procedures. GLOE
secured contracts with its suppliers and is ready for commercial production when the
product receives regulatory approval.

In conclusion, the obtained results make possible the production of at least four novel
biopesticides profitably and competitively on a (semi-) industrial scale. In the last
scaling-up step, formulation possibilities have been evaluated to improve the cost and
stability of the final products. Using these optimised production protocols, the
biopesticides will also be produced and supplied to the ongoing WP4 BIOVEXO trials,
where their effect will be tested against Xylella fastidiosa.
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