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Research Status and Prospects of Physiological and Molecular
Genetic Mechanisms of Potato in Response to Drought Stress
ZHANG Hui, HUANG Yue, SHAO Yuging, HAO Huizhen, YU Shangyi, CHU Yonggqi, YANG Xin,

ZHU Xiaobiao, HOU Hualan, LU Zhaoyan*
( College of Horticulture, Anhui Agricultural University, Hefei, Anhui 230036, China )

Abstract: Potato (Solanum tuberosum L.) is the fourth largest staple crop in the world, and it is also an important
food crop in China after rice, maize and wheat. In recent years, with the intensifying global climate changing, the
intensity, frequency and duration of drought have increased significantly, which has become one of the critical ecological
factors limiting potato production in China and even the world. Drought stress significantly affects the growth and
development of crops, causing cell membrane damage, increased porosity, extravasation of cellular substances,
imbalance of physiological metabolism, affecting photosynthesis and respiration, and ultimately affecting crop yield and
quality. Under drought stress, the microstructure of cells is also damaged, and the accumulation of O* (oxygen ions),
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H.O, (peroxides), and peroxides in the cells increases the degree of peroxidation, resulting in a series of physiological
and biochemical reactions and morphological changes. Under drought stress, the aboveground biomass of potato
decreased, and the yield per unit area and quality decreased. Drought stress not only affects potato cells in terms of
microstructure, morphology, physiological metabolism, etc., but also has extensive effects on potato at the level of
transcription and translation. In order to explore the physiological mechanism of potato response to drought stress,
establish an efficient drought tolerance evaluation system, and promote the genetic improvement of potato drought
tolerance, the application of gene editing and transgenic technology has created conditions for the screening of
candidate genes for drought tolerance, the verification of protein function and the analysis of physiological molecules for
drought tolerance in potato. In this paper, the physiological basis and molecular response mechanism of potato
response to drought stress were reviewed, and the shortcomings and future directions of the current research were
further discussed, in order to provide theoretical reference for the research on the physiological mechanism of potato

response to drought stress.
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Figure 1 Effects of drought stress on potato and its countermeasures
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