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Effects of light intensity on sugar accumulation and
sucrose-metabolizing enzymes in muskmelon

REN Lei, HU Xiao-hui, YANG Zhen-chao,ZOU Zhi-rong, LI Peng-fei

(College of Horticulture , Northwest A& F University sYangling » Shaanxi 712100, China)

Abstract: [Objective)] This experiment was carried out to elucidate the effects of different light inten-
sities on sugar accumulation and sucrose-metabolizing enzymes in muskmelon. [Method] With Yipintianxia
108 as the experimental material, the changes of sugar accumulation and activities of enzymes related to su-
crose metabolism in the development of muskmelon fruits under three different light conditions, the natural
light,natural light+50 pmol/(m’® « s) and natural light+100 ymol/(m” + s) in a greenhouse with the same
temperature were studied. [Result] The results show that the stronger the light is, the higher the fructose
and soluble sugar content in the fruits are, while the activity of zymose also increases with the increase in
light intensity;During 7—21 d after pollination,the stronger the light is,the higher the sucrose content in
the fruits are;During 28—42 d after pollination, the sucrose content in the fruits is the highest which are

cultivated in the strongest light treatment; Sucrose phosphate synthase activities fluctuate in the whole
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phase,and in the strongest light treatment,the sucrose phosphate synthase activities have an upward trend

as the fruits grow;In the natural light treatment, sucrose synthase activities in the fruits fluctuate as the

fruits grow,while in those two light strengthened treatments,the sucrose synthase activities are low in 7—

21 d after pollination,and then increase significantly during 28— 42 d after pollination. [Conclusion] When

the light intensity reaches a certain value,it exerts great impact on the sugar accumulation and sucrose-me-

tabolizing enzymes in muskmelon. In this experiment, natural light 4+ 100 pmol/(m’

effect while the effect of natural light+50 pmol/(m”

¢ s) has an obvious

* s) is not significant.
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Table 1 Change of sucrose content in the melon fruit in different light intensity treatments mg/g
LT W JamtE] /d - Day after pollination
Treatment 7 14 28 35 42
A 2.25a 3.01 a 3.04 a 5.16 ¢ 39.50 b 60. 83 ab
B 1.75 b 2.64 a 2.84 a 6.45 b 40. 84 ab 58.59 b
C 1.25 ¢ 2.47 a 2.59 a 8.03 a 41.24 a 63.75 a

T« 7 50 B 5 bR AN R /NG 7 b3 R 22 53 35 (P<<0. 05) . TR,

Note: The different letters after the data show significant difference( P<C0. 05). The same in the following tables.
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Table 2 Change of fructose content in the melon fruit in different light intensity treatments mg/g
A B W JamtEl /d - Day after pollination
Treatment 7 14 21 28 35 42
A 6.09 ¢ 7.14 b 10.47 b 18.07 b 15.64 b 14.63 ¢
B 6.81 b 7.18 b 11.17 ab 17.57 b 16.62 a 15.83 b
C 8.08 a 8.38 a 11.81 a 19.41 a 17.04 a 16. 86 a
3 AEAABREELETERHNREIPARAEESEBRIATNTK
Table 3 Change of soluble sugar content in the melon fruit in different light intensity treatments mg/g
b B 5 E] /d - Day after pollination
Treatment 7 14 21 28 35 42
A 13.60 b 26.71 a 29.20 a 31.74 b 68.87 b 82.81 ¢
B 15.93 b 26.73 a 29.47 a 32.60 b 70. 47 ab 87.34 b
C 19.84 a 26.67 a 29.71 a 39.60 a 73.09 a 92.55 a
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Table 4 Change of sucrose phosphate synthase activities in the melon fruit in different light intensity treatments

pmol/(h « @)

VO] )5 E] /d - Day after pollination
Treatment 7 14 21 28 35 42
A 12.67 a 11.67 a 19.40 a 15.73 a 12.22 a 11.90 b
B 10.12 a 18.66 a 16. 60 a 21.09 a 19.26 a 17.17 ab
C 10.30 a 12.74 a 13.77 a 22.88 a 20.14 a 21.70 a
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Change of sucrose synthase activities in the melon fruit in different light intensity treatments

pmol/(h « @)

. W JEntE /d  Day after pollination
Treatment 7 14 21 28 35 42
A 12.67 a 15.11 a 14. 47 a 4.90 ¢ 6.83 b 13.94 b
B 10.11 a 11.75 a 10. 64 ab 16.18 b 16.73 ab 21.09 ab
C 10.30 a 16. 00 a 8.13 b 27.67 a 29.08 a 24.67 a
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Table 6 Change of neutral invertase activities in the melon fruit in different light intensity treatments
pmol/(h - g)
ab o B fEJERFE] /d - Day after pollination
Treatment 7 14 21 28 35 42
A 4.89 a 2.89 a 0.73 a 0.00 a 0.71 a 0.32 b
B 4.72 a 3.40 a 0.73 a 0.00 a 1.06 a 0.44 b
C 5.56 a 3.95 a 0.83 a 0.00 a 0.68 a 0.73 a

K7 FAAXEEELETERHNIRIABEENBEEHREILZENETL
Table 7 Change of acid invertase activities in the melon fruit in different light intensity treatments
pmol/(h « @)
V. WGt E] /d  Day after pollination
Treatment 7 14 21 28 35 42

A 3.43 ¢ 4.87 a 3.14 a 5.16 b 2.22 a 2.14 a

B 4,53 b 7.01 a 3.50 a 5.87 ab 2.53 a 2.48 a

C 6.12 a 7.37 a 3.60 a 6.57 a 3.20 a 2.79 a
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