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Evaluation of Feed Values for Whole Crop Rice Using Near Infrared

Reflectance Spectroscopy
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National Institute of Animal Science

ABSTRACT

In this study, whole crop rice samples were used to develop near-infrared reflectance (NIR) equations to estimate six forage quality
parameters: Moisture, crude protein (CP), neutral detergent fiber (NDF), acid detergent fiber (ADF), Ash and relative feed value
(RFV). A population of 564 whole crop rice representing a wide range in chemical parameters was used in this study. Undried finely
chopped whole crop rice samples were scanned at 1 nm intervals over the wavelength range 680-2500 nm and the optical data
recorded as log 1/Reflectance (log 1/R). NIRS calibrations were developed by means of partial least-squares (PLS) regression. The
correlation coefficients of cross-validation (R%,) and standard error of cross-validation (SECV) for whole crop rice calibration were
0.98 (SECV 1.81%) for moisture, 0.89 (SECV 0.50%) for CP, 0.86 (SECV 1.79%) for NDF, 0.89 (SECV 0.86%) for ash, and 0.84 (SECV
5.21%) for RFV on a dry matter (%), respectively. The NIRS calibration equations developed in this study will be useful in predicting

whole crop rice quality for these six quality parameters.
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Fig. 1. NIR original spectra as log 1/R for Whole crop rice.
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Table 1. The range of chemical composition for collected Whole crop rice (calibration set)

n Min Max Mean S.D*

Moisture(%o) 564 11.52 82.47 57.75 15.54

Crude protein(%) 564 3.52 13.83 7.60 2.13
Neutral detergent fiber(%) 564 43.82 70.58 55.26 5.71
Acid detergent fiber(%) 564 29.77 47.77 38.33 3.91
Ash(%) 564 6.74 25.86 11.87 3.16

Relative Feed Value 564 71.70 136.70 100.89 15.12

*Standard deviation
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Fig. 2 Histogram of Moisture, CP, ADF, NDF, Ash, RFV contents for Whole crop rice calibration set samples.
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Table 2.The calibration and validation statistics for the prediction of chemical composition of the Whole crop rice

Calibration Validation
B SEC* R? SECV** R?
Moisture(%) 387 1.66 0.99 1.81 0.98
Crude protein(%) 377 0.42 0.93 0.50 0.89
Neutral detergent fiber(%) 413 1.61 0.90 1.79 0.86
Acid detergent fiber(%) 392 1.25 0.84 1.42 0.78
Ash(%) 379 0.76 0.92 0.86 0.89
Relative Feed Value 423 4.67 0.88 5.21 0.84
*Standard error of calibration, **Standard error of cross validation
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Fig. 3 Relationships between laboratory determined values and NIRS predicted values of Whole crop rice.
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