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Effects of Different Light Intensity on PSII Activity and Recovery of Vitis vinifera

cv. Cabernet Sauvignon Leaves under High Temperature Stress

SUN Yong-Jiang, DU Yuan-Peng, ZHAI Heng'
College of Horticultural Science and Engineering, Shandong Agricultural University, Tai’an, Shandong 271018, China

Abstract: The effects of different light intensity on PSII activity of ‘Cabernet Sauvignon’ leaves under high
temperature stress were investigated by analyzing chlorophyll a fluorescence transient and chlorophyll quench-
ing simultaneously. The results showed that, compared with pre-treatment, treatment of high temperature and
dark (40 C, 0 umol-m™s™) decreased maximum quantum yield for primary photochemistry (F,/F,), quantum
yield for electron transport (¥},) and electron transport flux per reaction center (E7,/RC) significantly. The treat-
ment also increased increased relative fluorescence intensity of K point (¥}), absorption flux per reaction center
(ABS/RC), trapped energy flux per reaction center (7R /RC). There was no significant recovery after the heat
and dark treatment. The treatment with high temperature and low light (40 ‘C, 200 pmol-m~-s™) decreased ET,/
RC and did not change TR /RC significantly. After the treatment, PSII activity recovered to a great degree. And
the treatment with high temperature and high light (40 ‘C, 1 600 pmol-m™s™) decreased density of reaction
centers (RC/CS,,), while the recovery of PSII activity was not significant. The experiments showed that under
high temperature treatment, dark treatment could inhibit both PSII activity and recovery, low light could alleviate
the process significantly, while high light could inhibit PSII activity the most obviously under stress.

Key words: grape (Vitis vinifera); high temperature; light; recovery; PSII
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Fig.1 Effects of different light intensities on the chlorophyll fluorescence transients in grape leaves under 40 “C
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Fig.2 Effects of different light intensities on OJIP parameters in grape leaves during 40 “C treatment and recovery
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Table 1 Effects of different light intensities on absorption, trapping and electron transport

in grape leaves after 40 “C treatment and recovery
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