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Influence of enhanced ultraviolet-B radiation on photosy

nthetic physiologies and ultrastructure of leaves in two d
ifferent resistivity rice cultivars

WU Xing-Chun! 2,LIN Wen-Xiong® * ,HUANG Zhong-Liang'

1 South China Institute of Botany, Guangzhou 510000, China
2 School of Life Sciences, Fujian Agriculture and Forestry University, Fu
zhou 350002, China

Abstract Depletion of stratospheric ozone (O3) caused by anthropogenic chlorofluorocarbons h
asincreased the amount of ultraviolet radiation, especially ultraviolet-B (280-320,UV-B) radiatio
n reaching the Earth’s surface. For every percentage decreases in stratospheric ozone, the amoun
t of biologically effective UV-B radiation (UV-BBE) is predicated to increase by approximately d
ouble that percentage. Enhanced UV-B radiation causes damage to the growing development an
d physiobiochemical processes of plants. e.g. photosynthesis, which would induce the change o

f morphological characteristics and alter normal metabolic processes.

This study was conducted to determine the effect of UV-B radiation on the photosynthetic physiol
ogy and the ultrastructure of leavesinrice (Oryza sativa L.) . Three-leaf-aged seedlings of rice L
emont (tolerant) and Dular (sensitive) were subjected to UV-B radiation 18.6kJ m™2 d' for treat
ment in a network for 3 weeks, and natural light for control.. Under 3-weeks of UV-B treatmen
t, photosynthetic pigment, fluorescence induction kinetics parameters of chlorophyll a, photosynth

etic efficiency, ultrastructure of leaf surface and mesophyll were investigated. The results showe

d asfollows:. (1) UV-B radiation stress significantly decreased chlorophyll content, and theratio o
f chlorophyll ato chlorophyll b (Chla/Chlb), changed fluorescence induction kinetics parameters o
f chlorophyll &, and in turn reduced photosynthetic efficiency. The tested rice cultivar, Dular, wasi
nhibited more seriously than Lemont. (2) Further studies with transmission electron microscopi

¢ (TEM) observation and scanning electron microscope (SEM) observation, revealed that the sto
matal apparatus was damaged, the chloroplast structure was distorted, the arrangement in the lam
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ellae of the grana and stroma was |oose and disordered. The effect of UV-B radiation stress on th
e ultrastructure of leavesin the two rice cultivars tested was consistent with their changesin photo
synthetic physiology. (3)The adaxia surface was damaged more seriously than the abaxial surfac
einthe two rice cultivars. This might contribute to its higher density of silicic papillae. (4) The amo
unt of silicic papillae on the adaxial surface in the two rice cultivars and their responsesto UV-B r
adiation stress were significantly different, i.e. the amount of papillain Lemont was higher than Dul
ar, and was elevated by UV-B radiation. The reverse was true in the case of Dular. The findings s
uggested that the characteristics of silicic cumulation might be one of the mechanisms for rice adap
tive to enhanced UV-B radiation stress.
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