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Abstract

This scientific research provides for a thorough study in biostimulants, as of a modern technology that is in sustainable
agriculture, while contributing to an enhancement of plant growth and also improving their own ability for adapting to
more complex environmental conditions. Biostimulants include natural compounds as well as those extracted of
biological sources, including extracts from algae, humic acids, amino acids, in addition to helpful microorganisms like
bacteria and fungi. These substances act to stimulate all of the plant’s biological processes without classification as
fertilizers or as pesticides. They improve overall nutrient use efficiency, greatly increase crop productivity, and effectively
improve soil structure and microbial activity. The research highlights how biostimulants interact with physiological
processes as well as plant genes. This is especially true when facing abiotic stresses such as drought, salinity, extreme
temperatures, and nutrient deficiencies. It also goes on to discuss some of the challenges that are related to a definition
and to classification of these products, as well as difficulty in work for determining a more precise mode of action that is
due to variety of their components and their sources. Additionally, the research considers the application of omics
technologies, including metabolomics and transcriptomics, to fully comprehend the molecular effects of those
biostimulants and connect them to the observable responses of plants. The study underscores much importance of
biostimulants as quite a promising solution to combat fully the effects from climate change by means of reducing such
reliance on customary agricultural inputs for increasing overall plant resilience. Thus, to know more of how biostimulants
work, and to use them more, is key to increasing how well farming goes in quality and yield longer term.
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