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Abstract The silicification of rice straw is a factor that affects the grain production and straw nutritive quality. The

procedure of chemical analysis on silicon in straw is however time and labor consuming and slightly poor in accuracy.

The study has attempted to apply near infrared reflectance spectroscopy NIRS technique as an advanced alternative to

predict the fiber composition and silicification of rice straw. Ninety-two samples from different seasons and varieties were

collected over the provincial region. Their chemical analyses were carried out on the aspects of hemicellulose cellulose

lignin extractable and non-extractable silicon and the results were used as a data base for NIRS analyses. The factors

that might affect the calibration cross-validation and the prediction for the application of NIRS on rice straw were also

discussed .
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near infrared reflectance
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NIRS moisture in
forage AOAC official method 991 .01
acid detergent fiber and crude pro-
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1 SEC RSQ
Table 1  Effect of sample size on standard error and the fraction of explained variance for calibration
N=37 N=73 N=281
Constitute SEC RSQ SEC RSQ SEC RSQ
HCellu 0.5700 0.9457 1.2393 0.8895 1.9421 0.9086
Cellulose 0.9230 0.9557 2.0733 0.8342 1.9066 0.8481
AIL 0.7098 0.5214 0.7781 0.8541 1.1924 0.7385
EBSi 0.5814 0.6241 0.7573 0.7017 0.7098 0.7742
NDISi 0.6318 0.9463 0.8131 0.9040 0.7692 0.9197
ADISi 0.8129 0.9259 0.7989 0.9257 0.8102 0.9183
2 SECV 1-VR
Table 2 Effect of sample size on the standard error of cross validation SECV and the fraction of explained variance for cross validation 1-
VR
N=37 N=73 N=381
Constitute SECV 1-VR SECV 1-VR SECV 1-VR
HCellu 1.5180 0.6245 1.7409 0.7820 2.6836 0.8234
Cellulose 2.0518 0.7822 2.7668 0.7136 2.3774 0.7692
AIL 0.8814 0.2696 0.9592 0.7893 1.2485 0.7137
EBSi 0.6126 0.5963 0.9135 0.5646 0.9976 0.5541
NDISi 1.1283 0.8292 1.0978 0.8290 1.1063 0.8344
ADISi 1.4451 0.7687 1.0845 0.8668 1.0893 0.8532
2.2 NIRS 1-VR 2
3
r r’=0.2985
n=59 0.3579 n=33 r? =
NIRS 0.8073 0.6825 n=92
NIRS
n=33
3 I RSQ

Table 3 Correlation 1> between Lab analyses vs. NIRS calibration of fibrous and silicon of rice straw

Sample HCellul Cellulose AIL EBSi NDISi ADISi
Fractions n =59 0.8554 0.8558 0.8363 0.7409 0.7981 0.8392
Straws n = 33 0.8888 0.6247 0.2985 0.3579 0.8407 0.8734
Over all n=92 0.8872 0.8432 0.8073 0.6825 0.8193 0.8512
' NIRS Validated data were from the equation of total straw samples
2.3 1-VR
4 NIRS
P RSQP
1I-VR <0.6 1-VR
>0.7

RSQP RSQP
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Table 4  Predicting the fibrous and silicon content of rice straw with NIRS technique
Equation Sample for prediction
Constitutes N SEC RSQ SECV 1-VR N SEPC RSQP 2!
HCellu 79 1.942 0.909 2.684 0.823 15 3.686 0.618 0.786
Cellulose 78 1.907 0.848 2.377 0.769 15 2.873 0.577 0.759
AIL 71 1.192 0.739 1.249 0.714 15 1.116 0.781 0.883
EBSi 79 0.710 0.774 0.998 0.554 15 1.481 0.294 0.543
NDISi 77 0.769 0.920 1.106 0.834 15 1.243 0.675 0.821
ADISi 79 0.810 0.918 1.089 0.853 15 1.757 0.696 0.834
b2 NIRS Correlation between predictive-value and laboratory-value for analyzed samples
2.4 Lab NIRS
13
5 Lab NIRS 21
NIRS
Lab
n =
50 r»=0.66 0.65 n, =92 r*=0.65 0.57 P<
0.05
=5 r=0.83nmn=92 r=0.87 P<
0.05
3
5 Lab NIRS r
Table 5 Comparing the correlation r* of constituents analyzed from Lab value and NIRS predicted value respectively
Cellulose AIL EBSi NDISi ADISi
Lab NIRS Lab NIRS Lab NIRS Lab NIRS Lab NIRS
Fraction samples n; =59 '
-0.22 -0.23 0.45 0.66 -0.18 -0.05 0.44 0.64 0.33 0.54
HCellu
-0.38 -0.30 -0.03 0.02 -0.16 -0.40 -0.19 -0.34
Cellulose
-0.43 -0.55 0.42 0.65 0.13 0.27
AIL
-0.18 0.08 0.54 0.48
EBSi
0.74 0.83
NDISi
Total samples 1y =92
-0.01 -0.07 0.52 0.65 -0.32 -0.21 0.32 0.52 0.18 0.35
HCellu
-0.23 -0.10 -0.04 0.03 0.01 -0.14 -0.06 -0.11
Cellulose
-0.45 -0.53 0.38 0.57 0.14 0.25
AIL
-0.21 0.03 0.43 0.47
EBSi
NDISi 0.80 0.87
' =59 n, =92 n; =59 in total of fractions 1y =92 in total of samples
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