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Models of Predicting Fruit-Set Percentage Based on Tomato Flower
Color Simple Evaluation for Each Constituent Part of Flower Organ
using Image Analysis

HIEI Kiyotaka, OGAWA Rie, and OHKAWA Hiroshi

Abstract: To contribute to the growth diagnosis of tomato plants, we numerically evaluated the
flower color and examined models that predict fruit-set percentage based on flower color
evaluation (FCE) values. A tomato flowering cluster and a color scale were photographed on the
same screen using a digital camera under natural light conditions. The flower color was
quantified through image processing software. The whole flower region (all yellow parts of the
flower organ) was divided into adaxial corolla surface, abaxial corolla surface, and anther cone,
the flower color was evaluated separately. Binarization was used to extract the whole flower
region, which included the adaxial corolla surface, abaxial corolla surface, and anther cone. Data
acquired were separately analyzed for each part using a generalized linear model to predict fruit-
set percentage based on FCE values. Consequently, the model evaluating anther cone had the
highest prediction accuracy. However, even though the model evaluating the anther cone was
applied, the correlation coefficient between predicted and observed values was not more than
0.481. Hence, difficulty of predicting fruit set by flower-color data alone was suggested.
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