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Effect of Tree Shapes on Prediction of Sugar Content of Huanghua Pear in
Harvest Time Using Visible/Near Infrared Spectroscopy
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Abstract. Light permeability of tree affects the accumulation of sugar in fruits, and there is a difference
in quality of fruit between different types of trees. The effect of tree shapes on prediction of sugar content
of Huanghua pears in harvest time by visible/near infrared spectroscopy ( VIS/NIR) was evaluated.
A total of 480 pears were picked from opening canopy trees and trellis-trained trees in six batches, there
was significant difference in fruit sugar content between two types of fruit trees (p <0.05). The root
mean square error of prediction ( RMSEP) and residual prediction deviation ( the ratio of standard
deviation to RMSEP, RPD) of models of single tree shape fruits for predicting similar fruits ranged from
0. 69°Brix to 0. 64°Brix, and from 2. 08 to 1. 97, while for all fruits of different tree shapes, they ranged
from 1.31°Brix to 1. 07°Brix, and from 1. 14 to 1. 36, respectively. The RMSEP of the combined model
was 0. 59°Brix, and RPD was 2. 38. The results showed that the model established by single tree shape
fruits had poor performance, while a model established by using combined shapes fruits would obtain
ideal robustness and good accuracy. The results would help to further utilize VIS/NIR to test quality of
fruits in harvest time and predict the optimal harvest time.
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Tab.1 Measured SSC (solids sugar content) values of samples °Brix
R A TH o
HIAETE TFLIE LIS TrLIE
2010/07/19 7.75 +0. 61" 8.21 £0.52* 6.20 ~9.00 6.90 ~9.30
2010/07/26 8.93 +0.58" 8.97 £0. 45" 7.50 ~9.90 8.00 ~10. 10
2010/08/03 9.87 £0.53°¢ 10. 28 +0. 55° 8.80 ~11.10 9.30 ~11.80
2010/08/10 10. 65 +0. 691 10.78 +0. 611 8.60 ~12.70 9.00 ~11.95
2010/08/17 11.33 +0.65° 11.56 £0.53° 9.90 ~12.40 10.40 ~12.95
2010/08/23 11.60 £0. 64 12.01 £0. 68" 9.85~13.10 10.20 ~14. 10
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Fig.2 Typical VIS/NIR reflectance spectra of Huanghua

pear in different harvest times
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Tab.2 Model performance of single tree shape fruits
KIESE SURIE S

1557 BN W4 H{E/ Sh/ RMSEC/ HI{H/ SD/ RMSEP/

74 [l /° Brix 74 [l /° Brix RPD

°Brix ° Brix °Brix °Brix °Brix °Brix

K 9 6.90 ~14.10 10. 51 1.48 0.90 0. 64 7.40 ~12.40 9.87 1.33 0.93 0. 64 2.08
B 7 6.20 ~13.10 10. 00 1.46 0. 85 0.81 7.00 ~12.20 10. 05 1.36 0. 86 0.69 1.97
K-B 9 6.90 ~14. 10 10. 51 1.48 0.90 0. 64 6.20 ~13.10 10. 02 1.49 0.83 1.31 1. 14
B-K 7 6.20 ~13.10 10. 00 1. 46 0.85 0.81 6.90 ~14. 10 10. 30 1.46 0.77 1.07 1.36
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Fig.4 Predicted SSC vs measured SSC
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Tab.3 Model performance of combined tree shapes fruits

KIS Ty
i B Wiy Y/ SD/ ¥t/ sSb/
i [/ ° Brix R RMSEC/°Brix 0 [/ ° Brix R RMSEP/°Brix RPD
°Brix  °Brix °Brix  °Brix
K-B 10 6.20 ~14.10 10.37 1.52 0.87 0.74 6.70 ~12.55 9.95 1.41 0.92 0.59 2.38
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