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Antagonistic mechanism of phytohormones abscisic acid and gibberellins in
plant drought response
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Abstract: Drought is one of the major abiotic stresses limiting plant growth, development, and crop production. To
adapt to drought conditions, plants have evolved complex response mechanisms, among which phytohormones play a piv-
otal role in perceiving stress signals and coordinating growth responses. Abscisic acid (ABA) and gibberellins (GA) , as
key endogenous regulators, exhibit a typical antagonistic relationship in plant development and stress responses. ABA,
widely recognized as a classical stress hormone, has been extensively validated for its critical role in drought stress. Mean-
while, an increasing number of studies indicate that GA not only plays an important role in growth and development, but
also in drought regulation. Multiple endogenous and exogenous signals can regulate the biosynthesis and catabolism of
ABA and GA in opposite ways, thereby mediating a dynamic hormonal antagonism. Recent studies have uncovered di-
rect molecular connections between components of the ABA and GA signaling pathways, offering new insights into their
antagonistic mechanisms. Here, we summarize the recent advances in understanding the roles of ABA and GA under
drought stress, focusing on their crosstalk at the levels of metabolic regulation and signal transduction in plants, with the
aim of providing a theoretical basis for the genetic improvement of drought tolerance in crops.
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Table 1 Regulation of selected ABA metabolism and signaling genes in response to drought stress across plant species
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Note:a and b respectively represent the changes in compounds/pathways/processes corresponding to different mutations of the gene.
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Figure 1 Working model of abscisic acid (ABA) and gibberellin (GA) metabolism, signaling, and antagonism
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Note: Yin and yang represent ABA (orange, drought-activated) and GA (green, favorable condition-activated) signaling

pathways. Interface proteins mediate antagonistic crosstalk (magenta).
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Table 2 Regulation of selected GA metabolism and signaling genes in response to drought stress across plant species
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