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Effects of Different UV-B Levels on Growth, Antioxidant Contents and Activities of
Related Enzymes in Cucumber (Cucumis sativus L.).
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ABSTRACT : To investigate the effects of different UV-B levels on growth and biochemical defense response in plants,
cucumber plants were subjected to three levels of biologically effective ultraviolet-B (UV-Bgr) radiation [daily dose: 0.03
(No), 6.40 (Low) and 11.30 (High) kJ-m? UV-Bgg] in the growth chambers for 3 weeks during the early growth period.
Enhanced UV-B radiation drastically decreased both dry weight and leaf area of cucumber. With increasing UV-B
intensity, chlorophyll content was decreased, however the level of malondialdehyde was highly increased linearly. Total
contents of ascorbic acid and glutathione were tended to increase by UV-B, while the ratios of dehydroascorbate/ascorbate
and oxidized glutathione/reduced glutathione were significantly increased with increasing UV-B intensity in cucumber. All
the enzyme activities investigated (superoxide dismutase, ascorbate peroxidase, dehydroascorbate reductase, guaiacol
peroxidase etc.) in cucumber were increased by the UV-B enhancement. These results suggested that enhanced UV-B
irradiation caused photooxidative stress in cucumber plant and resulted in significant reduction in plant growth.
Biochemical protection responses might be activated to prevent the leaves from damaging effects of oxidative stress

generated by UV-B irradiation.
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Fig. 1. Injury symptoms of cucumber plants affected by enhanced
UV-B irradiation.
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Table 1. Average daily integral of UV-Bgs® during the irradiation
period The UV-B irradiation was conducted for 6 hours
daily (from 10:00 to 16:00 h).

Treatments Mean daily integral UV-B'se (kI-m™?)
No UV-B 0.03
Low UV-B 6.42
High UV-B 1130

¥ UV-Bg : biologically effective UV-B radiation

Table 2. Dry- weight, leaf area and chlorophyll content in cucumber
plants irradiated with enhanced UV-B for 3 weeks.

UV-B treatments
Parameters
No UV-B  Low UV-B  High UV-B
Leaf area, cm’ 79834214 4867%1392° 331.6+38.1
Leaf dry weight, g 2424007 1494013 1011009
Stem dry weight, g 0561001  031+003° 019001
Root dry weight, g 0531003  028+004"  0.15+002"

Chlorophyll content, pg-cm” 464+120  401+130°  370+240"

(Each value is mean=SE of 6 plants. ‘represents significant
difference at p <0.05.)
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Table 3. The contents of malondialdehyde, ascorbate and glutathione in cucumber leaves subjected to enhanced UV-B radiation for 3 weeks.

MDA Ascorbate (pg-g" fw) Glutathione (ug-g” fw.)

(ng:g" fw). AsA+DHA - AsA DHA/AsA GSH+GSSG GSH GSSG/GSH
No UV-B 16719 25+17 142108 06101 17.0+2.1 8.107 1102
Low UV-B 28+27 277423 11303 14402 17.1+18 78+05 12402
High UV-B 253+2.1° 288+3.1 102105 1.8+0.1" 18319 74106 1500

(Each value is meantSE of 6 plants. “represents significant difference at p <0.05. MDA, malondialdehyde; AsA, ascorbic acid; DHA,
dehydroascorbic acid; GSH, reduced glutathion ; GSSG, oxidized glutatione.)
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Fig. 2. Effects of enhanced UV-B imadiation on activities of ascorbate peroxidase (AP), superoxide dismutase (SOD), monodehydroascorbate
reductase (MDHAR), dehydroascorbate reductase (DHAR), glutathione reductase (GR) and guaiacol peroxidase (GP) in cucumber leaves.
Each symbol is the mean of 4 plants and the vertical bars represent the standard error for the mean. Staristically significant differences

between the means are indicated by ~ (P <0.05).
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