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Comparison of Rapid Determination Methods for
Chili Pepper Pollen Viability
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Abstract: To identify a rapid, effective, and highly accurate chemical staining method for measuring pollen viability in chili
pepper, and to determine the optimal period for pollen viability assessment, thereby providing a reference for improving hybrid
pollination efficiency and fruit set rate in chili pepper, 4 chili pepper inbred lines, C123, Y32, C131, and C125, were selected.
Pollen viability was evaluated using the acetocarmine staining method, I,-IK staining method, and Alexander staining method.
Meanwhile, pollen viability was also assessed from 3 floral developmental stages: large flower buds before anthesis, flowers at
anthesis without pollen dispersal, and flowers at anthesis with pollen dispersal. Results showed that the average pollen viabilities
detected by the acetocarmine method, the [,—-IK method, and the Alexander method were 91.71%, 50.20%, and 81.33%, respectively.
The acetocarmine and I,—IK methods identified viable pollen based only on a single criterion, color or morphology, often resulting in
overestimation or underestimation of viability. In contrast, the Alexander method evaluated both color and morphology, effectively
reducing selection bias. Pollen viability across the 3 flower types ranked from highest to lowest as: flowers at anthesis without pollen
dispersal, flowers at anthesis with pollen dispersal, and large buds before anthesis. Selecting flowers at the appropriate developmental
stage for pollination can significantly improve the fruit set rate in chili pepper.
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