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Research progress on physiological and molecular mechanisms of plant
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Abstract: Potassium (K), as an essential macronutrient for plant growth and development, is a key component of
various enzymes and is widely involved in physiological metabolism and biochemical reactions in plants. However, in agri-
cultural production, the content of available potassium in soil is often insufficient to meet the needs of crops. Additionally,
due to the degradation of soil environment and the impact of human activities, potassium deficiency in plants is a common
phenomenon. During long-term evolution, plants have gradually developed a variety of regulatory mechanisms to cope with
low-potassium stress. This article systematically reviewed the physiological and molecular mechanisms of plant responses to
low-potassium stress, focused on the effects of potassium deficiency on plant physiological processes such as photosynthesis,
water absorption, enzyme activity, and hormone balance. It also elaborated on the roles of K* transport systems, signal
transduction pathways, transcriptional regulatory networks, and related gene expression in plant responses to low-potassium

stress. Finally, the future research directions of plant low-potassium stress were prospected, aiming to provide a theoretical

basis for molecular breeding of crops with low-potassium
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Fig.1 Physiological mechanisms of plant responses to potassium deficiency stress
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Fig.2 Signal regulatory network of plant potassium deficiency stress
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Fig.3 Basis of transcriptional regulation in response to potassium deficiency in plants
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