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ABSTRACT

Near infrared reflectance spectroscopy (NIRS) is routinely used for the determination of nutrient components of forages. However,
little is known about the impact of sample preparation and wavelength on the accuracy of the calibration to predict minerals. This
study was conducted to assess the effect of sample preparation and wavelength of near infrared spectrum for the improvement of
calibration and prediction accuracy of Calcium (Ca) and Phosphorus (P) in imported hay using NIRS. The samples were scanned in
reflectance in a monochromator instrument (680-2,500 nm). Calibration models (n = 126) were developed using partial least squares
regression (PLS) based on cross-validation. The optimum calibrations were selected based on the highest coefficients of determination
in cross validation (R?) and the lowest standard error of cross-validation (SECV). The highest R and the lowest SECV were obtained
using oven-dry grinded sample preparation and 1,100-2,500 nm wavelength. The calibration (R*) and SECV were 0.99 (SECV: 468.6)
for Ca and 0.91 (SECV: 224.7) for P in mg/kg DM on a dry weight, respectively. Results of this experiment showed the possibility
of NIRS method to predict mineral (Ca and P) concentration of imported hay in Korea for routine analysis method to evaluate the
feed value.
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Fig. 1. Average NIR original spectra of sample pre—treatment (a) and a first derivative (b) for imported hay.
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Fig. 2. Histogram of calcium (Ca) and phosphorus (P) concentrations for imported hay calibration set samples.
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Table 1. The range of calcium (Ca) and phosphorus (P)
concentrations for collected imported hay samples
(calibration set)

. Standard
Constituent n Min. Max.  Average deviation
Ca (mg/kg) 126 1,202 15,573 4,397 4,050
P (mgkg) 126 429 3,835 1,703 759
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Table 2. The calibration and validation statistics for the prediction of calcium (Ca) and phosphorus (P) concentrations of

imported hay
Calibration Validation
Wavelength Sample Constituent n

pretreatment SEC* R2 SECVT R2
Fresh Ca 108 1175.8 0.85 1504.8 0.74
ungrinded P 94 208.6 0.91 2385 0.87

680~1,099 nm
Dry Ca 119 1264.4 0.85 1786.6 0.67
grinded p 77 226.8 0.89 235.7 0.73
Fresh Ca 119 595.1 0.98 907.9 0.95
ungrinded p 93 190.7 0.91 2153 0.88

1,100~2,500 nm
Dry Ca 110 2923 0.99 468.6 0.98
grinded P 94 204.4 0.91 224.7 0.89
Fresh Ca 119 575.8 0.98 983.2 0.94
ungrinded P 98 227.0 0.87 252.1 0.84

680~2,500 nm
Dry Ca 110 299.2 0.99 479.4 0.97
grinded p 92 206.8 0.92 227.0 0.89

*Standard error of calibration,TStandard error of cross validation
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Fig. 3. Relationships between laboratory determined and NIRS predicted values of imported hay.
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