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Abstract: In this study, we investigated the effects of natural water loss stress on the enzyme activities and
sugar contents associated with raffinose synthase (RS) and stachyose synthase (STS), as well as the changes in
leaf soluble protein, proline, malondialdehyde ( MDA ) content, and the activities of superoxide dismutase
(SOD) and peroxidase (POD) , using cucumber seedlings as the test subjects. It was found that under natural
water loss stress, cucumber seedlings showed a decreasing trend in water content and growth morphology indices,
which reached significance by 5~7 days. The gene expression of raffinose synthase (RS) increased at the begin-
ning of stress and then decreased, whereas the gene expression of stachyose synthase (STS) did not change
much initially but decreased at later stages. Correspondingly, the enzyme activities of RS and STS showed a con-
tinuous decreasing trend, with RS activity decreasing from 0.14 to 0.05 and STS activity decreasing from 0.22 to
0.08. The stachyose content increased significantly to 2.4 times that of the control after 1 day of natural water loss
and then decreased. Meanwhile, the contents of raffinose, sucrose, glucose, and fructose also increased signifi-

cantly. With prolonged water loss stress, soluble protein, proline, and MDA contents in the leaves increased sig-
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nificantly , while SOD and POD activities tended to increase initially and then decrease. These results suggest that

cucumber seedlings respond to water stress by regulating sugar metabolism and antioxidant systems to maintain

cellular physiological function and structural integrity under natural water loss stress.
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