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Analysis of Photosynthetic Responses of PS [ Photochemistry
Efficiency in Flag Leaf of Three Native Spring Wheat
Varieties on the Qinghai-Tibetan Plateau

LI Miao'? ,SHI Rui*, CHEN Wenjie' ,SHI Shengbo'* ,ZHANG Huaigang'
(1 Key Laboratory of Adaptation and Evolution of Plateau Biology.Northwest Institute of Plateau Biology, Chinese Academy of
Sciences, Xining 810001, China;2 School of Life Sciences, Sun-Yat-Sen University, Guangzhou 510275, China;3 University of Chi-
nese Academy of Sciences,Beijing 100049, China)

Abstract: Based on the analysis of chlorophyll fluorescence parameters, we investigated the light responses
of PS]I photochemical efficiency, photochemical and non-photochemical quenching processes in flag leaves
of booting stage with three local varieties of spring wheat (Triticum aestivum L. ). The results showed

that: (1) There was a difference of chlorophyll (Chl) content among three local wheat varieties, but the
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maximum quantum photochemistry efficiency of PS]l (F,/F,) had no significant difference among them.
(2) As the increase of light intensity, the PS | maximal photochemical efficiency (F,'/F,'),PS]l actual
photochemical efficiency (@psy ) » PSIl photochemical quenching coefficient (g,) and the fraction of PSII
reaction centers that are opened (g ) all exhibited a decreased tendency. Under low light intensity, F.'/
F.' ®psy »q, and g of wheat flag leaves decreased from ‘Humai 12”7 through ‘Huzhuhong’ to ¢ Humai
13’. Under the middle and high light intensity,changes of F,'/F,,’ values in three varieties tended consist-
ent,but the values of @psy »g, and ¢, in *Huzhuhong’ were slightly higher than that of other two. (3) The
values of PS II nonphotochemical quenching coefficient ( NPQ), apparent electron transfer efficiency
(ETR), the quantum yield of quenching due to light-induced processes and non-light-induced processes
(Pypq and Pyp) tended to increase with the increasing of light intensity. Under low light intensity,the NPQ
and Pnpq decreased from ‘Humai 137 through ‘Huzhuhong’ to ‘Humai 127, changes of ETR in ‘ Huzhu-
hong’ and ‘Humai 12’ tended consistent,value of ETR in ‘Humai 13’ was the lowest among three varie-
ties. Under the middle and high light intensity, NPQ and ®ypq decreased from ¢ Huzhuhong’ through ‘Hu-
mai 137 to ‘Humai 12’ ,the ETR showed a decreased tendency from ¢ Huzhuhong’ through ‘Humai 12’ to
‘Humai 13”. During the whole changes in light intensity,®yo decreased from ‘Humai 13’ through ¢ Humai
127 to *Huzhuhong’. The study suggested that ‘ Huzhuhong’ showed strong adaption to high light intensi-
ty environment among three varieties. Moreover, ‘ Humai 12’ had more higher capacity of solar energy us-
age than ‘Humai 137 but weaker than ‘ Huzhuhong’. ‘ Humai 13’ was more sensitive to the changes in
light intensity than the other two,and it had weaker excitation energy dissipation capacity than ‘ Huzhu-
hong’ but better than ‘Humai 12”. *Humai 13”had more higher ability of thermal dissipation at low light
intensity.

Key words: spring wheat;chlorophyll fluorescence; photosynthetic response curve; PSI photochemical effi-
ciency; Qinghai-Tibetan Plateau
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