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Prediction on the Quality of Forage Crop by Near Infrared

Reflectance Spectroscopy
Hyo-Won Lee, Jong Duk Kim*, Won Ho Kim** and Joung Kyong Lee**

ABSTRACT

This study was conducted to find out an alternative way of rapid and accurate analysis of forage
quality. Near reflectance infrared spectroscopy (NIRS) was used to evaluate the possibility of forage
analysis and collect 258 samples such as barley for whole crop silage, forage com and sudangrass from
2002 to 2007. The samples were analyzed for CP (crude protein), CF (crude fiber), ADF (acid detergent

fiber), NDF (neutral detergent fiber) and IVTD (in vitro true digestibility),

and also scanned using

NIRSystem with wavelength from 400~2,400nm. Multiple linear regression was used with wet analysis

data for developing the calibration model and validate unknown samples.
for CF, CP, NDF, ADF and IVID in calibration set were 0.70, 0.86,

experiment was SEC and SEP.

The important index in this

0.94, 0.94 and 0.89, also 0.47, 0.39, 0.89, 0.90 and 0.61 in validation sample, respectively. The results of
this experiment indicates that NIRS was reliable analytical method to assess forage quality, specially in
CF, ADF and IVTD, sample should be included for respective forage samples to get accurate result. More
robust calibrations can be made to cover every forage samples if added representative sample set.

(Key words : Forage, NIRS, CP, ADF, R’, SEP, SEC)
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Table 1. Chemical composition of various sample for calibration and validation

Calibration Set

Validation Set

Range Mean SD Range Mean SD

CF 23.99~42.62 33.55 422 21.78~33.96 28.83 3.10
CP 4.72~18.12 10.31 2.37 11.56~20.29 15.36 2.25
NDF  49.92~74.82 61.04 6.52 39.31~68.86 55.26 8.77
ADF  30.12~51.74 39.14 5.45 27.08~44.40 36.00 4.73
IVID  32.36~63.63 49.43 6.89 41.42~63.00 51.95 5.56

CF=crude fiber, CP=crude protein, NDF =neutral detergent fiber, ADF =acid detergent fiber, IVID =

true digestibility.
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Table 2. The calibration and validation statistics for the prediction value of various sample

Calibration Validaton
SEC P SECV 1-VR SEP r
CF 1.71 0.70 1.97 0.70 244 0.47
CP 0.56 0.86 0.73 0.85 1.76 039
NDF 1.23 0.94 1.39 0.95 1.36 0.89
ADF 0.84 0.94 1.16 0.94 1.49 0.90
IVID 1.93 0.89 225 0.87 4.18 0.61
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Fig. 2. Relationships between laboratory values and NIR predicted value for ADF and IVTD.
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