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Abstract: [Objective] Asynchrony in the cell cycle is a key limiting factor in the efficiency of polyploid
induction. To rapidly achieve effective cell cycle synchronization pretreatment and improve polyploid induction
efficiency, it is necessary to establish a systematic method for precise identification of cell cycle progression.

[ Methods] In this study, Populus alba X P. glandulosa (‘84K’ poplar) was used as the research material, with
5-aminouracil (5-AU) as the synchronization inducer and colchicine as the chromosome doubling agent. Flow
cytometry and EdU fluorescence labeling were used to precisely track the cell cycle progression of explants during

in vitro culture, while comet assays were used to determine the tolerance of explants to the inducers. Based on this,
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an effective treatment system within the appropriate range was established. [ Results ] The results showed that during
leaf differentiation in 84K poplar, the increase in S-phase cells began two days after differentiation, while G2/M
phase cells began to appear after four days. Comet assays and other methods identified the tolerance concentration
range of 5-AU (1.1-1.7 mM) and treatment duration (12-24 hours), which narrowed the range of subsequent
orthogonal experiments. The optimized synchronization treatment was determined to be 1.5 mM 5-AU for 24 hours,
applied two days after leaf differentiation, followed by a 24-hour recovery before colchicine treatment for
chromosome doubling. As a result, S-phase cell synchronization efficiency increased from 28.48% to 38.13%, and
G2/M-phase synchronization efficiency increased from 1.59% to 7.47%, while the average tetraploid induction rate
was raised to 40.90%. [Conclusion] The study demonstrates that precise identification of key cell cycle phases
can rapidly and effectively optimize synchronization techniques, thereby improving polyploid induction efficiency.
Our research provides a systematic approach to improving breeding efficiency in woody plants and contributes to

the development of more efficient polyploid induction systems.
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