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Evaluation of the quality of Italian Ryegrass Silages by Near

Infrared Spectroscopy
Hyung Soo Park', Sang Hoon Lee', Ki Choon Choi', Young Chul Lim*, Jong Gun Kim?,
Kyu Chea Jo” and Gi Jun Choi*

ABSTRACT

Near infrared reflectance spectroscopy (NIRS) has become increasingly used as a rapid and accurate
method of evaluating some chemical compositions in forages. This study was carried out to explore the
accuracy of near infrared spectroscopy (NIRS) for the prediction of chemical parameters of Italian ryegrass
silages. A population of 267 Italian ryegrass silages representing a wide range in chemical parameters and
fermentative characteristics was used in this investigation. Samples of silage were scanned at 2 nm intervals
over the wavelength range 680~2,500 nm and the optical data recorded as log 1/Reflectance (log 1/R) and
scanned in intact fresh condition. The spectral data were regressed against a range of chemical parameters
using partial least squares (PLS) multivariate analysis in conjunction with spectral math treatments to
reduced the effect of extraneous noise. The optimum calibrations were selected on the basis of the highest
coefficients of determination in cross validation (R%) and the lowest standard error of cross validation
(SECV). The results of this study showed that NIRS predicted the chemical parameters with very high
degree of accuracy. The R? and SECV were 0.98 (SECV 1.27%) for moisture, 0.88 (SECV 1.26%) for
ADF, 0.84 (SECV 2.0%), 0.93 (SECV 0.96%) for CP and 0.78 (SECV 0.56), 0.81 (SECV 0.31%), 0.88
(SECV 1.26%) and 0.82 (SECV 4.46) for pH, lactic acid, TDN and RFV on a dry matter (%), respectively.
Results of this experiment showed the possibility of NIRS method to predict the chemical composition and
fermentation quality of Italian ryegrass silages as routine analysis method in feeding value evaluation and
for farmer advice.

(Key words : Near infrared reflectance spectroscopy (NIRS), Chemical composition, Fermentation quality,
Italian ryegrass, Fresh silage)
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Fig. 1. NIR original spectrum as log 1/R (a) and as a first derivative (b) for fresh Italian

ryegrass silages.
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Table 1. The range of chemical composition and fermentation quality for collected Italian

ryegrass silage (calibration set)

Constituent n Min. Max. Average 3;3?;?2?1
Moisture (%) 266 19.7 79.6 57.3 104
Acid detergent fiber (ADF, %) 266 33.2 48.2 39.6 3.2
Neutral detergent fiber (NDF, %) 266 50.9 74.2 60.9 4.8
Crude protein (%) 266 4.6 19.5 10.8 3.7
Crude ash (%) 240 4.4 14.6 8.2 1.9
pH (1:5) 267 3.8 8.7 4.9 1.2
Lactic acid (%) 257 0.07 2.43 1.2 0.7
Total digestible nutrients (TDN, %) 266 51.3 63.1 58.0 25
Relative feed value (RFV) 266 64.4 115.2 89.3 10.5
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Table 2. The calibration and validation statistics for the prediction of chemical composition
and fermentation quality of Italian ryegrass silages

Calibration Validation
Constituent n " . " 5
SEC R SECV R
Moisture (%) 218 0.94 0.99 1.27 0.98
Acid detergent fiber (ADF, %) 246 0.87 0.92 1.26 0.88
Neutral detergent fiber (NDF, %) 227 152 0.90 2.00 0.84
Crude protein (CP, %) 225 0.74 0.96 0.96 0.93
Crude ash (%) 168 0.67 0.78 0.72 0.62
pH (1:5) 239 041 0.85 0.56 0.78
Lactic acid (%) 246 0.18 0.92 0.31 0.81
Total digestible nutrients (TDN, %) 246 0.87 0.92 1.26 0.88
Relative feed value(RFV) 241 3.25 0.90 4.46 0.82

¥ Standard error of calibration, * Standard error of cross validation
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Fig. 2. Relationships between laboratory determined and NIRS predicted moisture, protein,
ADF and lactic acid values of Italian ryegrass silages.
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