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4. ¥5%&: Biomolecules in modern and sustainable agriculture

1£%: Silvana Schmaltz, Marco Antonio Silva, Renata Gulart Ninaus, Jerson Vanderlei
Carus Guedes, Giovani Leone Zabot, Marcus Vinicius Tres & Marcio Antonio
Mazutti
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i % : This review presents scientific findings which indicate biomolecules are
excellent candidates for the development of biopesticides. Efforts are being done to find
routes to increase their concentrations in the cultivation media because this
concentration facilitates applications, storage, and transportation. Some of these routes
are co-fermentation and ultrasound-assisted fermentation. Ultrasonication increases
metabolite production and growth rates by improvement of cell permeability and
nutrient uptake rates through cell membranes. For example, 24% increase in the
enzymatic activity of cellulases produced by Trichoderma reeseiin solid-state
fermentation was achieved with ultrasonication. Also, chitinase and B-1,3-glucanase
productions were stimulated by ultrasound in Beauveria bassiana cultivation,
presenting positive results. The common parameters evaluated in the production of
biomolecules by ultrasound-assisted fermentation are the duty cycle, time of
application, power, energetic density, and how long the sonication is maintained in the
fermentation media. Many successful cases are reported and discussed, which include
the final formulation of bioproducts for agricultural applications. In this trend,
nanotechnology is a promising tool for the development of nanoformulations.
Nanoemulsification, green synthesis, biosynthesis, or biogenic synthesis are
technologies used to produce such nanoformulations, allowing the controlled release of

control agents, as well as the delivery of biomolecules to specific targets.
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{4 % : Innovations in digital technologies, especially in artificial intelligence (Al),
promise substantial benefits to the agricultural sector. Agriculture is increasingly
expected to ensure food security and food safety while at the same time considering the
environmental aspects. Al in the agricultural sector offers the potential to feed a
continuously growing global population and still contribute to achieving the UN’s
Sustainable Development Goals (SDGs). Despite its promises, the use of Al in
agriculture is still limited. We argue that the slow uptake is due to the diverse ways in
which Al impacts the agri-food industry, due to the diversity of foods, supply chains,
climates, and land in the agricultural sector. We propose that this is also exacerbated by
ethical concerns arising from Al use, the varying degrees of technological development
and skills, and the economic impacts of agricultural Al. A literature review of multiple
disciplines in agricultural AI (economic, environmental, social, ethical, and
technological) and a focus group of experts. Al-powered systems in agriculture raise
various sets of concerns in multiple disciplines that need to be aligned to provide
sustainable Al solutions for the agriculture domain. Our research proposes that it is
important to adopt an interdisciplinary approach when developing Al in agriculture. Al
in agriculture should be developed by interdisciplinary collaboration because it has a
greater chance to be robust, economically-valuable and socially desirable, which may

lead to greater acceptance and trust among farmers when using it.
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