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Abstract This paper studied the effects of different NO, = concentration on the photosynthetic rate
photochemical efficiency and absorbed light energy allocation in cucumber seedling leaves. The re-
sults indicated that when the available NO; ™ concentration in the medium was low 14-98 mmol
NO, - L™'  an appropriate supplement of NO, ~ could enhance the capability of cucumber leaves
in capturing light energy and promote the photosynthesis. However with further increase of
NO, ™~ the photochemical efficiency of PS I decreased electron transfer restrained and net photo-
synthetic rate as well as the absorbed light energy used in photochemical reaction of PS ]I de-
creased. At the same time the light energy used in antenna heat dissipation increased while the
photochemical efficiency decreased. After treated with 140 and 182 mmol NO, - L' for 6 days
the photosynthetic rate P, was decreased by 35% and 78% respectively maximal PS I effi-
ciency at open centers in the absence of NPQ F /F_  antenna efficiency at open centers in the
presence of NPQ F. /F’ actual PSTl efficiency @ and photochemical quenching ¢,
were lower non-photochemical quenching NP(Q was higher and the deviation from full balance
between PST and PSTT B/a —1 was improved significantly compared with the control. The
fluctuant ranges of these chlorophyll fluorescence parameters were increased at higher NO; = concen-
tration compared with those at lower NO; = concentration. The absorbed light energy allocated to

the photochemical reaction of PSITI P was reduced by high light intensity and high NO, ™ concen-
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tration. Meanwhile the proportion allocated in antenna heat dissipation D increased significant-
ly. Antenna heat dissipation was the main way for excessive energy dissipation.

Key words NO, ~ stress photochemical efficiency light energy allocation photosynthetic rate.
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1 NO, - P, G, CO, C; L,
Tab.1 P, G, C;and L, in cucumber seedling leaves under different NO, ~ concentrations
NO, ~ CO,
NO; ~ concentration P, G, C; L,
mmol- L~! pmol CO,- m™2- 7! mmol- m~2- s7! ple L
14 12.30 £0. 71 aAB 248.5 £10. 61 aA 235.5 £13.44 bAB 0.3458 +0.0373 bAB
56 12.50 £ 1. 41 aAB 233.5 £20.51 aA 215.0 £8.49 heB 0. 4028 +0. 0235 abA
98 13.85 £1.34 aA 217.0 £25.46 aA 225.5 £12.02 bB 0.3736 £0.0334 bA
140 7.95 +1.34 bB 114.0 = 8.49 bB 194.0 £12.73 ¢B 0.4611 +£0.0354 aA
182 2.70 £0.99 cC 85.0+ 4.24 bB 275.0 £8.49 aA 0.2361 +0.0236 ¢B
0.01 0.05 Different capital and small letters meant significant difference at 0. 01 and 0. 05 level re-
spectively. The same below.
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Fig.3  Effects of NO; ™ stress on ¢, and @,5; in cucumber

seedling leaves.
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between PST and PSII in cucumber seedling leaves.
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2 NO,;~ PST P D E,
Tab.2 Effects of NO, ™ stress on PSII photochemistry P  antenna heat dissipation D and excess energy E,  in cu-
cumber seedling leaves
NO, - 570 wmol- m~*- s 880 pmol- m~?- s7! 1280 wmol: m~2- s°!
mmol- L' P 9 D % E. % P % D % E, % P % D % E. %
14 48 +1aA 25 +1bB 26 +1labA 30 +1abA 27 +1cC 43 +1aA 23 +3abAB 28 +2¢C 49 +2aA
56 54 £2abA 23 +1bB 22 +4bA 33 £3aA 25 £1¢C 41 +3aA 26 £3aA 27 +1cC 47 £3aA
98 48 £3abA 24 +1bB 28 +7abA 27 +4abAB 28 £ 1¢C 45 £ 6aA 22 +4abAB 29 £2¢C 49 +4aA
140 43 £+ 1bAB 27 +1bB 29 +2abA 24 +1bcAB 34 +1bB 42 £2aA 18 + 1bcAB 37 +1bB 45 £2aA
182 31 £7¢B 34 £3aA 35 £5aA 16 +3cB 42 +2aA 42 +2aA 12 +2¢B 43 +1aA 44 + 1aA
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