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Effect of Enhanced Ultraviolet—B Radiation on Physiological and Ecological Parameters in Barley
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Abstract: The stratospheric ozone layer formed a protective atmospheric filter against biologically harmful solar ultraviolet(UV) radiation.
Anthropogenic emissions of chlorofluorocarbons and nitrogen oxides resulted in depletion of ozone layer. Consequently, enhanced levels of
UV-B radiation(280~320 nm) had been detected in the Southemn as well as in the Northern Hemisphere. Enhanced UV-B radiation had
been confirmed to negatively affect plant growth and development in higher plants. Barley is the forth most important worldwide cereal crop,
after wheat, maize and rice, but very few studies have been conducted concerning its response to elevated UV-B radiation. Field experiment
with barley was conducted to investigate the changes of growth, development and yield under enhanced UV-B radiation. The experiment was
designed with two levels of UV-B radiation i.e. control( CK, ambient) and enhanced UV-B(E, 1.8 kJ*m™), and conducted at the Agro—Me—
teorological Station, Nanjing University of Information Science and Technology, Jiangsu Province, China. The results showed that the decreas—
es in plant height, green leaf number, total leaf area and biomass(root and shoot) were observed under enhanced UV-B radiation, but varied
with growth stages. Furthermore, enhanced UV-B radiation also reduced chlorophyll content, net photosynthetic rate, stomatal conductivity,
transpiration rate and water use efficiency. Finally, the seed yield was significantly reduced by 24.96% under enhanced UV-B radiation.
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Figure 1 Effect of enhanced UV-B radiation on plant height and

green leaf number in barley
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Figure 2 Effect of enhanced UV-B radiation on leaf area in barley
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Figure 3 Effect of enhanced UV-B radiation on shoot and

root biomass in barley
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Figure 4 Effect of enhanced UV-B radiation on chlorophyll and

net photosynthetic rate in barley
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Figure 5 Effect of enhanced UV-B radiation on stomatal

conductivity and intercellular CO, concentration in barley
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Figure 6 Effect of enhanced UV-B radiation on transpiration rate

and water use efficiency in barley
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Table 1 Effects of enhanced UV-B radiation on yield in barley
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