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Effects of Hyaluronic Acid on Apple Fruit Quality and Yield
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Abstract: This study investigates the effect of hyaluronic acid (HA) on apple fruit quality and yield under drought conditions,
aiming to provide theoretical support for improving apple quality and yield in arid regions. 18—year—old Fuji apple trees were used as
experimental materials, and 5 HA concentrations (0, 10.0, 12.5, 20.0, 30.0 pmol/L) were applied to the root zones during the young
fruit, fruit expansion, and color change stages. Quality parameters were measured to comprehensively assess the effect of HA on
apple quality enhancement. Results showed that with increasing HA concentration, single fruit weight, fruit firmness, organic acid
content, yield per plant, average yield, and economic output initially increased and then decreased, with significant differences
among treatments. The 30.0 pmol/L HA treatment resulted in the highest contents of sugar, soluble solids, and vitamin C. Correlation
analysis indicated that yield per plant was negatively correlated with sugar content, vitamin C, and organic acid contents, but
positively correlated with single fruit weight and soluble solids content. It showed a highly significant positive correlation with fruit
firmness, economic output, and average yield. Principal component analysis extracted two principal components with eigenvalues
greater than 1. The eigenvalues of the first and second components were 6.253 and 2.077, explaining 69.474% and 23.073% of the
variance, respectively, with a cumulative variance contribution of 69.474% and 92.547%, respectively, meeting the analysis criteria.
Comprehensive ranking showed that the ability of different HA concentrations to improve apple quality and yield followed the order:
30.0, 20.0, 12.5, 10.0, and O pmol/L. Therefore, 30.0 pmol/L. HA was the most effective in improving apple quality and yield under

drought conditions.
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