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Responses of Photosynthetic Characteristics of 20 Local Melon Varieties at the Seedling Stage to Drought
Stress

Tawusiye * Yimamu Tutor: Ailijiang * maimaiti

Abstract: This study investigated the effects of drought stress on photosynthetic characteristics of 20
local Xinjiang melon varieties at the seedling stage and screened germplasm resources with strong drought
tolerance. Twenty local melon varieties were used as experimental materials. Drought treatment was applied
using the natural soil water consumption method in pots. Photosynthetic physiological indicators, including
chlorophyll a, chlorophyll b, chlorophyll a/b ratio, total chlorophyll, carotenoid contents, as well as net
photosynthetic rate, stomatal conductance, transpiration rate, intercellular CO concentration, and water use
efficiency, were measured under drought stress. The results showed that under drought stress, chlorophyll a,
chlorophyll b, total chlorophyll, carotenoid contents, net photosynthetic rate, stomatal conductance,
transpiration rate, and intercellular CO  concentration of the 20 melon varieties all decreased to varying
degrees, with significant differences in response amplitude among varieties. Among them, “Qilike” exhibited
the smallest changes in all indicators, showing the strongest photosynthetic stability; “Xiaogqingpi” showed an
increase in carotenoid content compared with the control, demonstrating a compensatory effect; “Daguo
Reguadan” showed a relatively small decrease in net photosynthetic rate, indicating strong stomatal regulation
ability; while varieties such as “Baden”, ”Baipicui”, and “Laoguniang” showed large decreases in all
indicators, indicating severe impairment of photosynthetic capacity. The synchronous decrease of stomatal
conductance and intercellular CO  concentration indicated that stomatal limitation was the dominant factor
leading to the decline in photosynthesis. Water use efficiency significantly increased in most varieties, with ”
Laoguniang” showing the largest increase, while “Baden” exhibited a decreasing trend. Significant differences
in photosynthetic response strategies to drought stress exist among different melon varieties. “Qilike”, ”
Daguo Reguadan”, “Xiaoqingpi”, and “Xizhoumi No. 25” exhibited strong drought tolerance and can serve as
preferred germplasm resources for drought-resistant breeding and cultivation of melon in the arid region of
Xinjiang.

Keywords: Melon; Drought stress; Photosynthetic pigment; Gas exchange parameters; Water use efficiency;
Drought tolerance evaluation
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