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Figure 1 Effects of changing frequency of fluctuating light on plant height (A), biomass (B), leaf area (C) and specific leaf weight (D) in cucumber
seedlings. During the 10 h photoperiod, light was switched between 1600 (high) and 200 pmol m 25! (weak) by timers or kept continuous. T1: 5
hours’ continuous high light, and then 5 hours’ continuous weak light; T2: the fluctuating light alternated between high and weak light every 30 min
(10 times/S h); T3: the fluctuating light alternated between high and weak light every 3 min (100 times/5 h); T4: 10 hours’ continuous weak light
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Figure 2 Effects of changing frequency of fluctuating light on total chlorophyll content (A) and the ratio of chlorophyll a to chlorophyll b (B) in

cucumber seedlings
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Figure 3 Effects of changing frequency of fluctuating light on the net photosynthetic rate (A) and stomatal conductance (B) in cucumber leaves
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Figure 4 Effects of changing frequency of fluctuating light on the rise
kinetics of chlorophyll a fluorescence transients in cucumber leaves. V#:
relative variable fluorescence plotted on logarithmic time scale
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Figure 5 Effects of changing frequency of fluctuating light on the maximum quantum yield of photosystem II (A), the amount of active PSII
reaction centers per unit area at /=0 (B), the absorption flux at /=0 (C) and electron transport flux per unit area at /=0 (D) in cucumber leaves
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Figure 6 Effects of changing frequency of fluctuating light on antenna conversion efficiency of PSII (F,//F,/) (A) and non-photochemical

quenching (B) in cucumber seedlings
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Figure 7 Effects of changing frequency of fluctuating light on superoxide dismutase (A), ascorbate peroxidase (B) and glutathione reductase (C) in

cucumber seedlings
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Effects of changing frequency of fluctuating light on photosynthesis in
cucumber seedlings

QIAO MeiYu'”, ZHANG YalJun'’, LIU LiAn', SHI Lei', Ma QingHu' & JIANG ChuangDao'

1 Key Laboratory of Plant Resources, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China

Plants are often exposed to fluctuating light under natural conditions, but the effects of changing frequency of fluctuating light on
photosynthesis and related mechanism are not clear. In order to study the photosynthetic mechanism under fluctuating light, the
changes of morphology, chlorophyll content, gas exchange, chlorophyll a fluorescence and enzymatic antioxidant system were
compared in cucumber seedlings grown under different light regimes. Results showed that the plant height, biomass, leaf area and
specific leaf weight were significantly higher under high light treatment (T1, T2 and T3) than those of low light treatment (T4), and
these values decreased with the frequency of fluctuating light increasing (T2 and T3). Compared with low light treatment, the total
chlorophyll content decreased under high light, and enhancing the frequency of fluctuating light resulted in the decrease in the
chlorophyll content slightly. Photosynthetic rate and stomatal conductance in leaves grown under high light were higher than those
under low light, and the levels of both parameters decreased slightly with the changing frequency of fluctuating light increasing. The
results of chlorophyll a fluorescence induction kinetics showed that although there was no significant difference in the maximum
quantum yield of photosystem II (PSII), the electron transport activity of PSII in cucumber leaves decreased with the increase of the
changing frequency of fluctuating light. Increasing the changing frequency of fluctuating light led to an obvious decrease in antenna
conversion efficiency of PSII (F,'/F,) and rapid increase in non-photochemical quenching (NPQ). In addition, the activities of the
major antioxidant enzymes in cucumber leaves grown under high light was higher than that under low light, yet the increase of the
frequency of fluctuating light reduced their activities. Therefore, enhancing the changing frequency of fluctuating light leads to a
decrease in photosynthetic rate and the activities of major antioxidant enzymes in cucumber seedlings, the enhanced thermal
dissipation may play a very important role in copying with excessive excited energy under fluctuating light. In addition, the difference
in acclimative mechanism between fluctuating and steady-state high light in cucumber seedlings were also discussed.

high light, fluctuating light, photosynthesis, chlorophyll a fluorescence, photoprotection

doi: 10.1360/N052018-00253

288


https://doi.org/10.1104/pp.83.2.438
https://doi.org/10.1016/j.plantsci.2003.11.025
https://doi.org/10.1104/pp.16.00572
https://doi.org/10.1126/science.aai8878
https://doi.org/10.1016/j.plantsci.2004.11.004
https://doi.org/10.1360/N052018-00253

	光波动频率影响黄瓜幼苗光合作用的机制
	1��� 材料与方法
	1.1��� 实验材料
	1.2��� 光照处理设计
	1.3��� 形态测定
	1.4��� 叶绿素含量测定
	1.5��� 气体交换参数测定
	1.6��� 叶绿素荧光猝灭测定
	1.7��� 叶绿素荧光诱导动力学测定
	1.8��� 抗氧化酶活性测定
	1.9��� 统计分析

	2��� 结果
	2.1��� 光波动频率对形态和生长的影响
	2.2��� 光波动频率对叶绿素含量的影响
	2.3��� 光波动频率对气体交换的影响
	2.4��� 光波动频率对叶绿素荧光的影响
	2.5��� 光波动频率对抗氧化酶活性的影响

	3��� 讨论
	3.1��� 光波动频率对光合能力和生长的影响
	3.2��� 光波动频率对光破坏防御的影响
	3.3��� 黄瓜适应稳态和波动光环境的异同

	4��� 结论


