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Programmed cell death events during the petal senescence of Osmanthus
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Abstract: [Objective] This study, with an investigation of the physiological and biochemical changes during
the senescence of sweet Osmanthus fragrans flowers, is aimed to provide guidance for improving both
ornamental and economical value of O. fragrans. [Method] With O. fragrans ‘Huangchuan Jingui’ selected
as the experimental material, the release of cytochrome ¢ (Cyt ¢) in the cytoplasm was determined by Western
blotting; the content of adenosine triphosphate (ATP) was determined by high performance liquid
chromatography; the endogenous ethylene production was determined by gas chromatography; the content of
nuclear DNA were detected by flow cytometry and the changes of other physiological indicators such as free

radicals during the flowering were also detected. [Result] (1) The amount of reactive oxygen species (ROS) in
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osmanthus petals reached the highest value in the initial flowering stage, and then it gradually decreased;
(2) The content of Cyt ¢ began to accumulate in the initial flowering stage and reached the highest in the full
flowering stage, but decreased at the late full flowering stage whereas the ATP content declined during the
whole flowering stages; (3) The ethylene release gradually increased from late full flowering stage to the
maximum in the wilting petals, at which time the nuclear matter in the petals also disappeared; (4) The
excitation of ROS, the release of Cyt ¢ into the cytoplasm and the continuous decrease of ATP in petals of O.
fragrans ‘Huangchuan Jingui’ mainly occurred in the initial flowering stage, which was an early programmed
cell death (PCD) event while the climacteric of ethylene production and DNA degradation occurred in the late
flowering stage, referred to as late PCD events. [Conclusion] Just as the decrease of mitochondrial functional
activity may be the early PCD signal during the petal senescence of sweet osmanthus, petal wilting and DNA
degradation related to endogenous ethylene production may be the result of PCD execution. [Ch, 5 fig. 31 ref.]

Key words: Osmanthus fragrans; programmed cell death; petal senescence; cytochrome c; adenosine

triphosphate (ATP); ethylene
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Figure 1 Changes in content of free radicals (O3, A) and hydrogen peroxide (H,0O,, B) in petals of O. fragrans ‘Huangchuan Jingui’ at each developmental

stage
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Figure 5 DNA content the petals senescence of O. fragrans ‘Huangchuan Jingui’ at each developmental stage
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