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Effects of light intensity on sucrose accumulation and
sucrose-metabolizing enzyme activities of melon fruits
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Abstract: [Objective] The study analyzed the sucrose accumulation and the activities of sucrose-me-
tabolizing enzymes of melon fruit under different light intensities for better understanding of the physiolog-
ical mechanism of sugar accumulation in melon fruit. [Method] Three cultivars of Cucumis melo L. with
different fruit sizes(Yujinxiang, Yindi and Huanghemi) were employed to study the effects on sucrose accu-

mulation and the changes of sucrose-metabolizing enzymes activities of melon fruit under three levels of
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light intensities (26 % ,52% and 100% of natural light respectively). [Result] The results showed that the
activities of sucrose decomposing enzyme increased at early stages of fruit development, but sugar didn’t
accumulate much. With the development of fruits, the activities of sucrose decomposing enzymes rapidly de-
creased , the activities of sucrose syntheses gradually increased; While sucrose rapid accumulation took place
at later stage, the activities of sucrose decomposing enzyme were at a minimum. Shading reduced the su-
crose content. Under 52% light intensity,the sucrose content decrease percentage of Huanghemi(21. 6%)
was remarkably higher than that of Yindi(10.1%) and Yujinxiang(11.5%) ;under 26 % light intensity,the
sucrose content decrease percentage of Huanghemi (30.7% ) was slightly higher than that of Yindi
(25.8%) ,and they were both significantly higher than that of Yujinxiang(16. 7% ). Shading decreased the
activities of melon sucrose metabolism enzymes, especially sucrose phosphate synthases,while the activities
of invertase were affected rarely. Under 52% light intensity, the activities of sucrose phosphate synthases of
Yujinxiang and Yindi decreased by 18. 7% and 20. 5% respectively compared to that of CK;under 26 %
light intensity, the decrease of sucrose phosphate synthase activity of Yindi(32.7%) was remarkably higher
than that of Yujinxiang(26. 2%) ; Under the two shading levels,the activities of sucrose phosphate synthase
in Huanghemi decreased by 30.5% and 36. 7% respectively compared to that of CK,and the decrease rates
were significantly greater than that of Yindi and Yujinxiang. [Conclusion) Sucrose phosphate synthase was
the key enzyme of sucrose accumulation in melon fruit and the decrease of sucrose synthase activity was the
main reason of sucrose accumulation reduction under shading condition. The decrease percentage of sucrose
accumulation and the sucrose-metabolizing enzyme activities positively depended on melon fruits size.

Key words: Cucumis melo L. ;light intensity;sucrose accumulation;sucrose-metabolizing enzymes
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