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Abstract: The depletion of the stratospheric ozone layer has been well documented, so ultraviolet-B
radiation (UV-B) (280~315nm) reaching the earth surface has increased since 1970s. Although extensive
studies were done about biological and ecological effects of enhanced UV-B radiation, little was known
about the effect of increased UV-B irradiance and water deficit on plants. In the present paper, the effects
of ultraviolet-B irradiation and drought stress alone or combination on contents of chlorophyll, MDA, and
flavonoids, water potential, relative leakage ratio and SOD activity in spring wheat (Triticum aestivum
L.) seedlings under greenhouse conditions were studied. Supplemental UV-B irradiation simulated a 20%

stratospheric ozone depletion in Lanzhou on summer solstice day. Water stress was produced by adding

polyethylene glycol (PEG-6000) to maintain a water potential —0. 5MPa. Chlorophyll a and b, and total
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chlorophyll contents were decreased by enhanced UV-B radiation. drought stress and the two stresses
combined had no significant impact on these pigments. Increased UV-B radiation or water deficit applied
alone or combined caused an enhancement of flavonoid contents, and the content in third day of treatment
was obviously greater than the first day. The relative leakage ratio was significantly in each treatment only
after three day, the MDA content was significantly enhanced and water potential reduced by UV-B
radiation and/or drought, indicating the increase of membrane permeability and change of physiological
function. The effect of combined stresses on water potential was less than that of water stress alone. UV-
B radiation, water deficit or all together had no statistically obvious influence on the activity of SOD. The
results indicated that the effects of the combination of enhanced UV-B radiation and drought stress may
increase the tolerance of wheat seedlings to one of stresses.
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Table 1 The interactive effects of enhanced UV-B radiation and water stress on chlorophyll content of spring wheat

leaves
1d 3d
1 day 3 days
Treatment a b a b
Chlorophyll a  Chlorophyll a Total chlorophyll Chlorophyll a  Chlorophyll b Total chlorophyll
Control 0.95+0. 03 1.16+0.13 2411 0.89-+0. 04 1.0140. 04 1. 89
0.93+0.15 0.98+0. 07 1.91 0.8340.10 0.85+0. 06 1. 69
Water stress
UV-B -
L. 0.83+0. 04 0.72+0. 02 1.55 0.66+0.11 0.58+0. 03 1. 24
UV-B radiation
Combination 0.92+0. 05 0.84+0.02 1.76 0.76+0.11 0.75+0.01 1.51
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