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Fig 1. Model of how rhizosphere microorganisms influence plant response to drought stress.
ROS: j&EIE; ABA: BtEEE - “1” ®RovAR, “!” RTKEE - ROS: reactive oxygen
species; ABA: abscisic acid. “t” indicates increase, “|” indicates reduction.
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ABSTRACT

As global climate change intensifies, drought has become a significant threat to food security.
According to the IPCC report, global warming is expected to increase the frequency and severity of
extreme weather events, with drought posing a growing threat to food production. With the global
population projected to exceed 9 billion by 2050, food production must increase by nearly 50% to
meet demand, making improving crop drought resistance a crucial task for global agriculture. While
plants have evolved various mechanisms to cope with drought, such as morphological, physiological,
biochemical, and molecular adjustments, these mechanisms are often insufficient in severe drought
conditions. Therefore, exploring new drought-resistant strategies is essential. Recent research
highlights the role of root-zone microorganisms in drought conditions. These microorganisms influence
the interaction between plants and soil, promoting nutrient absorption, regulating immune responses,
and enhancing productivity and stress resistance, thus helping plants cope with drought stress. Studies
show that drought conditions alter the diversity, composition, and structure of root-zone microbial
communities, which can profoundly affect plant drought resistance. By understanding the interactions
between microorganisms and plants and improving soil structure and water retention, scientists hope
to discover new methods to enhance crop drought resistance, such as the use of microbial inoculants
and soil amendments. These technological advances offer new ideas and solutions for mitigating crop
drought stress. However, the application of microbial technologies to enhance plant drought resistance
still faces challenges, including understanding the interaction mechanisms between microorganisms

and plants, improving the efficacy and stability of inoculants, and conducting environmental risk
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assessments. Future research should focus on these issues to ensure that microbial technologies

effectively enhance crop drought resistance and contribute to global food security.

Keywords: Climate change, Drought resistance, Rhizosphere microorganisms, Food security, Microbial

technology
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