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Morphological and physiological changes during the dehydration process of
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Abstract: [Objective] This study is to investigate the changes in cell morphology and physiological indicators
during the dehydration of Lycoris radiata seeds, and determine their critical and semi-lethal moisture contents,
so as to provide a theoretical basis for the long-term seed preservation of Lycoris species. [Method] Fresh
mature seeds of L. radiata (with a moisture content of 70%) were used as materials. The silica gel dehydration
method was used to sequentially reduce the moisture content of the seeds to 60%, 50%, 40%, 30%, 20%, and
10%. The samples were taken to measure the relative conductivity, vitality, germination rate, mass molar
concentration of hydrogen peroxide and superoxide anions, as well as the activities of catalase, superoxide

dismutase, and peroxidase. [Result] (1) The average moisture content of freshly harvested mature seeds was as
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high as 70%, but they would quickly lose moisture at natural room temperature (25 °C) (dropping to 10% in just
44 hours), with critical and semi lethal moisture contents of 40% and 10%, respectively. (2) When the seeds of
L. radiata fell off, the embryonic development was basically mature. (3) During the process of seed
dehydration, its external morphology gradually wrinkled and shriveled. When the dehydration was severe,
plasmolysis occurred in seed cells, and the starch granules inside the cells gradually changed from granular to
flake. At the same time, there would also be a significant amount of cellular degradation. (4) As the seed
moisture content decreased, its vitality and catalase activity also significantly decreased (P<<0.05), and there
was a highly significant positive correlation between the two (P<<0.01). In addition, the relative conductivity,
superoxide anion, hydrogen peroxide, superoxide dismutase, and peroxidase activities all significantly
increased, while the germination rate showed a trend of first increasing and then decreasing. [Conclusion] The
seeds of L. radiata are extremely sensitive to dehydration. Mild dehydration (moisture content between 30%
and 40%) is beneficial for seed germination, whereas excessive dehydration can quickly lead to the loss of seed
viability. [Ch, 6 fig. 1 tab. 30 ref.]

Key words: Lycoris radiata; dehydration sensitivity; recalcitrant seeds; viability; germination rate; plasmolysis
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Figure 1  Effect of dehydration on the anatomical structure of L. radiata seeds
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Figure 2 Effect of dehydration on moisture content and relative electrical conductivity of L. radiata
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Figure 3 Relationship between seed viability, germination rate and moisture content of L. radiata
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Figure 4 Effect of dehydration on reactive oxygen content of L. radiata seeds
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Figure 5 Effect of dehydration on the activity of antioxidant enzymes of L. radiata seeds
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Figure 6 Correlation and principal component analysis of various indexes in the process of dehydration
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