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Study on Adaptability of NIR Models of Protein Content in Rice
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Abstract: [ Objective] This research was done in order to compare the effect and adaptability of NIR models in different
calibration samples. [ Method] With NIR spectra of 178 RILs from cross of “I[-32B/Yue-Zao-Xian No.6” and 496 rice varieties, 59
RILs and 76 cultivars were selected to develop three PLS regression models. These wre based on RILs, cultivars and mixture
samples, respectively. [Result] By comparing cross validation results with calibration sets and predictions for both RILs and
varieties, we confirmed limitations of RILs based model due to narrow ranges of protein content and lack of diversity. A more
reliable prediction method could be established only when the model was being applied to samples from RILs. However, both models
that were based on representative varieties and mixture samples exhibited much better adaptability than samples from RILs or
varieties with higher determination coefficients in cross validation (r* >0.90) and testing set validation (r* >0.89), respectively. This
gave suggestions on calibration sample selection. [ Conclusion] Modeling results varied greatly in different types of calibration
samples. The adaptability for calibration models in varieties and their mixtures were much broader than that of RILs. Using samples
of smaller genetic variance, we were unable to create a regression model with more accuracy.
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Table 1 ~ Statistical parameters of calibration samples for protein content

e LR A (%) TIIH(%) FiE 2
Model No. of samples Range Mean Standard deviation
BEAR RILs 59 9.97~16.19 13.64 1.00
M Varieties 76 7.95~16.02 10.91 1.66
A Mixture 139 7.95~16.19 12.13 1.93
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Fig. Cross validation between the true values and the prediction values for protein content using different models
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Table 2 Results of the cross validation of three models

it X (em™) Tkt # PR YOE R A KR8 77 R
Model Frequency region Preprocessing Ranks r RMSECV
A RILs 6102~4242.8 COE 7 0.8050 0.436
fFf Varieties 6102~4597.7 MMN 7 0.9001 0.520
WA Mixture 6102~4597.7 SD 8 0.9090 0.579

r’=coefficient of determination, RMSECV=root mean square error of cross validation; COE=constant offset elimination 7 #{i#% 2:[%; MMN=Min-Max

normalization i%/Mi K JA—4k; SD=second derivative [ 3%
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Table 3  Statistical parameters of testing samples for protein content

AR GERTEA AR (%) B (%) NP
Samples No. of samples Range Mean S.D.
FE{A RILs 9 11.40~15.74 13.31 1.43
il Varieties 9 8.76~13.37 1111 1.63
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Table 4 Statistical parameters of testing set for protein content
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IS RMSEP Bias t test IS RMSEP Bias t test

MEfR RILs 0.8740 0.508 -0.11 0.29 0.7861 0.777 0.31 0.12

A Varieties 0.9104 0.432 0.08 0.29 0.8980 0.535 -0.04 0.42

WA Mixture 0.8946 0.495 -0.12 0.25 0.9315 0.448 -0.14 0.19

RMSEP=root mean square error of prediction
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