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Abstract : The ozone depletion has caused plants to be exposed to an increased penetration of solar ultraviolet-B (UV-B)
radiation. Enhanced UV-B radiation may have influence on biological functions of plant in many aspects including inhibition
of photosynthesis. It is evident that UV-B can potentially impair the performance of all three main component processes
of photosynthesis, the photophosphorylation reactions of the thylakoid membrane, the CO,-fixation reactions of the Calvin
cycle and stomatal control of CO, supply. Owing to these depressed reactions, the production and allocation of carbohydrates
might be markedly affected, and therefore, the growth and development of plant are distinctly reduced. In this review paper,
we provide basic theory and further researches in terms of photosynthesis and carbohydrate synthesis in response to elevated

UV-B radiation.
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Fig. 1. Injury symptoms of cucumber plants as affected y
enhanced UV-B irradiation (Control, 0.03 kJ m'z; Low UV-B,
6.43 kJ m?; and High UV-B, 1130 kJ m?) (Kim and Cho,
2001).
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Fig. 2. Growth responses of rice seedings exposed to UV-B
radiation during short-term growth period (Sung et al., 2005).
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Fig. 3. A schematic representation of the main processes in Cs photosynthesis in higher plants, of photophosphorylation, Calvin cycle
and stomatal conductance. Photophosphorylation starts with the absorption of PPFD by the antenna complexes associated with
photosystem II (PSII) and photosystem I (PSI) in the chloroplast thylakoid membrane. Dissipation of this gradient by the passage
of H+ back across the membarane throgh the stomata in the epidermis. Ribulose 1,5-bisphosphate caboxylase/oxygenase (Rubisco)
catalyses the assimilation (A) of intercellular CO, (C;) with ribulose 1,5-bisphosphate (RuBP) in the carboxylation reaction of Calvin
cycle in the stroma of the chloroplast. Further Calvin cycle reactions utilize NADPH and ATP from photophosphorylation to produce
triose phosphates (triose-P) which are required for the synthesis of carbohydrates, lipids, amino acids, etc. The Calvin cycle is
completed by the regeneration of RuBP involving fructose 1,6-bisphosphatease (FBPas), sedoheptulose 1,7-busphosphatase (SBPas)
and phosphoribulokinase (PRKase), the first two of which, along with Rubisco, catalyse effectively irreversible reactions and therefore

are important in regulating the rate of the cycle (Damian et al.,
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Fig. 4. Changes in photosynthetic parameters over 5 d of irradiat
ion of mature leaves of oilseed rape (Brassica napus L. cv. Ape
x) with 32 kj m”d' UV-B (weighed with the generalized plant
action spectrum) in a glass house with a minimum PPFD of
500 pmol m”s". The light-saturated CO, assimilation rate (As
1), maximum carboxylation velocity of Rubisco (V., max), maxi
mum potential rate of electrontransport contributing to RuBP
regeneration (Jmax) and stomatal limitation were estimated from
Alci analysis at 1,600 pmol m” s' PPFD using an IRGA (Li-62
62, LiICOR, USA). A modulated fluorimeter (PAM-2000, Walz,
Germany) was used to estimate § PSII simultaneously with Asa
t, and Fv/Fm was measured after 30 min dark-adaptation (Damian
et al., 1998).
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Fig. 5. Carbohydrate contents caused by UV-B irradiation in different shoot parts of rice seeding. @, Leaf balde-control; O, Leaf
blade-UV-B; V¥, Leaf sheath-control; V, Leaf sheath-UV-B; M, Young leaf-control; [, Young leaf-UV-B (Sung et al., 2005).
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