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Abstract

Scanning Electron Microscopy (SEM), with its high-resolution surface morphology observation
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capability, has become a core technical tool for analyzing the relationship between the micro-struc-
ture and function of plant xylem. Xylem embolism is a key inducement for the failure of plant water
transport system under environmental stresses such as drought, and the micro-morphological
characteristics of vessel elements directly determine the anti-embolism ability of plants. This paper
focuses on the application value of SEM technology in this field, systematically reviews the technical
advantages and sample preparation key points of SEM in observing vessel pit membrane, inter-ves-
sel wall structure and inner wall thickening characteristics, deeply discusses the mechanism of
these micro-structures in preventing the occurrence and spread of embolism, and clarifies the cor-
relation between SEM observation results and plant anti-embolism ability combined with the latest
hydraulic function research. The study aims to provide theoretical support for predicting plant
drought tolerance using micro-morphological indicators, and at the same time provide clear ideas
for future technology integration and research directions in this field.
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