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Abstract. Melon fruits exhibit a wide range of morphological variations in fruit shape, sugar content, net quality,
diameter and weight, which are largely dependent on the variety. These characteristics significantly affect
marketability. For netted varieties, the uniformity and pattern of the net serve as key factors in determining the external
quality of the melon and act as indicators of its internal quality. In this study, we evaluated the effect of fruit
morphology and growth on netting by analyzing the changes in melon fruit quality under LED light treatment and
monitoring fruit growth. Computer vision analysis was used for quantitative evaluation of fruit net quality, and a
three-variable logistic model was applied to simulate fruit growth. The results showed that melons grown under LED
conditions exhibited more uniform fruit shape and improvements in both net quality and sugar content compared to the
control group. The results of the logistic model showed minimal error values and consistent curve slopes across
treatments, confirming its ability to accurately predict fruit growth patterns under varying light conditions. This study
provides an understanding of the effects of fruit shape and growth on net quality.
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Fig. 2. Methodology for the analysis and quantification of melon fruit net quality.
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Fig. 4. Scatter plot of melon fruit's fresh weight (A), length (B), and width (C) changes over days after pollination (DAP): data points represented by
symbols, dashed plot indicates sigmoid function fitting, and vertical lines on data symbols denote error bars of 5 replicates.

Table 1. Regression parameters, root mean square error (RMSE) and mean absolute error (MAE) of the logistic growth model for melon fresh weight
under natural light (CON) or LED supplemental lighting.

Treatment L (g K (gdh xo (d) MAE (g) RMSE (g)
LED 1,952.5 0.16 94 15.3 233
CON 1,707.4 0.19 10.5 253 38.0
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Fig. 7. Net characteristics based on fruit shape: Net of near-spherical fruit (A), net of flattened fruit (B), and net of oblong fruit (C). Red contour boxes

indicate cracking injury.
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Table 2. Regression parameters, root mean square error (RMSE) and mean absolute error (MAE) of the logistic growth model for fruit length (FL)
and width (FW) of melon under LED supplemental lighting (LED) or natural light (CON).

Treatment Fruit characteristics L (cm) K (cm-d™) xo (d) MAE (cm) RMSE (cm)
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with lower values indicating better density. Net uniformity is
determined by the standard deviation of the area of individual
islands (pericarp segments), with lower values indicating higher
uniformity. Based on results from a Student’s t-test (n=10).

Significance markers: * for p <0.05.
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