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The Mechanisms Underlying Ananas comosus Growth Maintenance and lon Homeostasis
under Hypoxia Stress.
Xuli Zhang Xiaoya Su  Yu Hong Tao Xie Xin Huang'
Foshan University

[Abstract] This study investigated the growth maintenance and ion homeostasis regulation mechanisms of
Ananas comosus varieties with different waterlogging tolerance under hypoxia (waterlogging) stress, which
frequently occurs in major A. comosus production areas during summer. Two varieties were used as materials:
the waterlogging—tolerant 'jinzuan' (JZ) and the waterlogging—sensitive 'hongbao' (HB). Hydroponic culture
was employed to simulate hypoxia stress, and plant growth parameters, tissue potassium ion content were
systematically measured. Additionally, the non—invasive microelectrode ion flux estimation (MIFE) technique
was applied to dynamically monitor root K'and H' fluxes in response to transient and prolonged hypoxia. The
results showed that hypoxia stress significantly inhibited A. comosus seedling growth; however, the
waterlogging—tolerant variety JZ exhibited significantly lower reductions in plant height, root length, and
biomass compared to the sensitive variety HB. Regarding ion homeostasis, JZ roots maintained higher
potassium content under stress, with a K' loss rate of 23.8%, which was significantly lower than that of HB
(49.3%). Ion flux detection further revealed that JZ maintained lower K" efflux rates and higher H' efflux capacity
under hypoxia stress, indicating stronger plasma membrane H'—ATPase activity to stabilize the transmembrane
electrochemical gradient, thereby reducing potassium efflux. In conclusion, waterlogging—tolerant A. comosus
varieties cope with hypoxia stress through enhanced growth maintenance capacity, efficient root potassium retention
mechanisms, and active proton pump function. These findings provide important theoretical significance for
elucidating the physiological mechanisms of waterlogging tolerance in A. comosus and for breeding
waterlogging—resistant varieties.
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