Methods
Control method of pepper anther culture
Anthers at the mid-pollen mitosis stage are first surface-sterilized with 70% ethanol for 30 s and 4 gL-1 sodium hypochlorite for 5 min, then rinsed three times with sterile water. After aseptic dissection, the anthers are cultured on induction medium (MS medium with 0.01 mgL-1 KT, 0.01 mgL-1 2,4-D, 100 mgL-1 cefotaxime, pH 5.9) at 35°C in the dark for 8 days. They are then transferred to a 25 °C environment with a 12-h photoperiod for 4 days. On day 12, anthers are moved to regeneration medium (0.1 mgL-1 kinetin, 100 mgL-1 cefotaxime) and cultured at 25°C with a 12-h photoperiod for 45 days. Finally, the callus is transferred to shoot induction medium (MS medium with 1 mgL-1 IAA, 1 mgL-1 GA3, and 1 mgL-1 citric acid) and cultured at 25 °C with a 12-h photoperiod until shoot formation.
Colchicine induced chromosome duplication
[bookmark: OLE_LINK10]One thousand pepper seeds (C. annuum cv. ‘Guiyan Yixiantian’) were selected and germinated in a stable environment at 30°C. After germination, the seeds were evenly divided into ten portions and placed in 90 mm petri dishes. Each portion was treated with 10 mL of colchicine solution at concentrations of 0.01 mgL-1, 0.03 mgL-1, 0.05 mgL-1, 0.1 mgL-1, 0.15 mgL-1, 0.2 mgL-1, 0.3 mgL-1, 0.5 mgL-1, 1 mgL-1, and 2 mgL-1, respectively. The seeds were then induced under a constant temperature of 30°C for three days. After the induced pepper plants developed growth points, leaves from these growth points were taken for ploidy identification, and the chromosome doubling rate was statistically analyzed. Following the initial data collection, the growth points of plants that failed to achieve induction were subjected to the same procedure three more times. Leaves from these growth points were then taken for ploidy identification, and the chromosome doubling rate was statistically analyzed again.
From the above results, three concentrations with high chromosome multiplication rate were selected to act on the growth point of haploid pepper plants, and the chromosome multiplication rate was counted.
Data analysis
Data analyses were performed using SPSS Statistics 22. Metrics were calculated as following formulas:
Chromosome ploidy doubling rate=(Number of tetraploid pepper plants/Number of induced pepper seeds)×100%
Embryoid formation rate=(Number of embryoid-forming anthers/Number of inoculated anthers)×100%
Regeneration rate=(Number of regenerated pepper plants/Number of embryoids)×100%
Haploid induction rate=(Number of haploid plants/Number of regenerated plants)×100%

