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Abstract

Fuji apple variety introduced in Japan has excellent storage quality and good taste so it is most commonly cultivated in the

Korean Peninsula.

Accurate prediction of harvest maturity allows farmers to more efficiently manage their farm, such as working time, fruit
storage, market shipment and labor distribution so it is very important. This study was carried out to predict the harvest
maturity of ‘Fuji’ apple using DTS (Days Transformed to Standard temperature) model based on the Arrhenius law in the
Gunwi province of the South Korea. Input data are daily average temperature and apple harvest maturity. Predicted the harvest
maturity of Fuji apple after estimating the optimal parameters by using the Nelder-Mead method. The differences of observed
and predicted harvest maturity day are approximately 1 to 4 days and the RMSE is 2.9.
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E, : Sensitivity of plants to temperature (kJ)
T : Average temperature (C)
T, : Standard temperature ( C) 3 73 9 w2
R : Universal gas constant (.J/mol K)
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Fig. 1. The flow chart of predicting harvest maturity and optimizing model parameter with model input data.

Table 1. The day of observed and predicted harvest maturity from 2008 to 2012 with parameter Ds = 40 and Ea = 80 kJ

Years 2008 2009 2010 2011 2012
Observed harvest maturity 30-OCT 26-OCT 26-OCT 31-0CT 29-OCT
Predicted harvest maturity 26-OCT 27-0CT 28-OCT 28-OCT 27-0CT
Difference -4 +1 +2 -3 -2

RMSE 2.9
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