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ABSTRACT

Inrecent years, there has been a growing interest in harnessing the potential
of fungal-based biostimulants (BS) and growth regulators to enhance
plant growth and bolster disease resistance. Rising demand for sustainable
agriculture and a shift away from hazardous chemical fertilizers are
driving the biostimulant market. Fungi play multifaceted roles in the soil
microbiome, influencing nutrient cycling, soil structure, and plant health
through symbiotic relationships with plants. BS produced by fungi can
successfully stimulatenutrientuptake, improve stresstolerance, andenhance
overall plant vigor by utilizing the symbiotic interactions between fungi
and plants. Furthermore, fungal-based growth regulators offer promising
avenues for sustainable agriculture by modulating plant physiology and
defense mechanisms. Fungi produce an array of bioactive compounds,
including secondary metabolites and volatile organic compounds (VOC),
which can elicit systemic resistance against pathogens. These regulators
induce the expression of defense-related genes, triggering plant immune
responses and priming systemic acquired resistance. Additionally, fungal-
based growth regulators can mitigate the impact of plant pathogens by
antagonizing their growth or producing antimicrobial compounds.

7.1 INTRODUCTION

Fungal-based biostimulants (BS) and growth regulators are products
derived from various types of fungi that are used to enhance plant growth,
productivity, and overall health (Anand et al., 2022; du Jardin, 2015;
Fadiji et al., 2022). These products utilize the beneficial effects of fungi
on plant growth and development, often through mechanisms such as
improved nutrient uptake, hormone regulation, disease resistance, and
stress tolerance (Begum et al., 2019; Zin and Badaluddin, 2020). BS
derived from fungi contain a rich array of bioactive compounds, including
hormones, enzymes, vitamins, and secondary metabolites, which exert
multifaceted effects on plant physiology. These compounds can stimulate
root development, enhance nutrient assimilation, improve water utilization
efficiency, and activate defense mechanisms against pests and pathogens.
By bolstering plant health from within, fungal-based BS enable crops to
thrive even under challenging environmental conditions, such as drought,
salinity, or nutrient deficiency (Anand et al., 2023; Melini et al., 2023).
Moreover, fungal growth regulators offer a targeted approach to modulating
plant growth and development, thereby optimizing resource allocation and



