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Fig. 1. The 3-D distribution of spectrums for samples used in basic calibration.
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Table 1. The ranges and means of chemical components of three sample sets of napiergrass used for
calibration
Sample* CP NDF ADF WSC
%
Min 2.4 51.1 27.5 0.9
Set (i) Max 24.7 80.3 54.8 22.7
Mean 12.2 67.6 39.9 7.2
Sample size 119 119 119 119
Min 5.6 69.4 394 11.2
Set (ii) Max 10.7 78.3 43.7 14.0
Mean 8.3 73.3 41.3 12.3
Sample size 36 36 36 18
Min 4.3 65.5 38.3 0.3
Set (iii) Max 11.9 77.4 49.4 0.7
Mean 7.4 70.9 44.4 0.5
Sample size 48 48 48 48
Total Mean 10.2 69.3 41.3 6.0
Standard deviation 4.6 54 4.9 5.2

* Sample set (i) collected from trials of different cutting intervals at different locations, sample set,
(i) collected from trials of livestock wastewater application and sample set,
(iii) collected from silage.
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Table 2. The parameters of the basic calibration equations for crude protein, neutral detergent fiber, acid
detergent fiber, and water-soluble carbohydrates of napiergrass

Chemical  Sample Math Scatter  Number of Range of

d 2 e
components  size  transformation® correction®  terms® estimate Mean SEC™ R® SECV

% %

cp 107 210,10,1 SNV and 8 0-274 11.8 051 098 0.65
Detrend

NDF 115 210101 SNV and 7 493860 67.6 143 092 1.70
Detrend

ADF 116 210101  °SNVand 6 232565 309 1.17 094 1.35
Detrend

WSC 115 210101 SNV and 8 0.0-175 65 059 097 0.75
Detrend

a Values are order of the derivative of log 1/R, number of 2 nm data points over which the derivative is
calculated, and number of data points used in running smooth 1 and smooth 2.

b Standard normal variant and detrend were used to reduce light scatter interference and sample particle
size effect on the spectra.

¢ Number of terms in modified partial least square regression.

d Standard error of calibration.

e Standard error of cross-validation.
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Fig. 2. The 3-D distribution of spectrums for the three sets of samples. +: Basic calibration [ |:
Wastewater application <>: Silage.
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Table 3. The parameters of updated calibration equations for crude protein, neutral detergent fiber, acid
detergent fiber and water-soluble carbohydrates of napiergrass

Chemical Sample Math Scatter  Number Range of

c 2 d
components number transformation® correction of terms®  estimate Mean SEC” R* SECV

% %

cp 197 2551 SNVand 1, 54243 103 045 099 059
Detrend

NDF 195 2551 SNVand 1y 534856 93 117 095 1.38
Detrend

ADF 108 2551 SNVand 1, 566558 412 080 097 1.03
Detrend

WSC 180 2551 SNVand 0 54209 58 046 099 059
Detrend

a, b, ¢, d as shown in Table 2.
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Fig 3. The relationships between laboratory reference values and NIR predicted values. Up: CP, middle:
ADF, below: WSC. Horizontal axis: reference values, vertical axis: NIR predicted values.
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Abstract

The purpose of this research was to set up the calibration equations for near infrared spectrum (NIRS)
for rapid crude protein (CP), acid detergent fiber (ADF), neutral detergent fiber (NDF), and water-soluble
carbohydrates (WSC) measurement analysis in napiergrass. Three hundred thirty-three samples from
different cutting interval trials at different locations were scanned using NIRS. One hundred nineteen
samples were selected to set up the basic calibration equations. The basic calibration equations were rebuilt
by adding 36 samples from a livestock wastewater application trial and 48 samples from a silage making
trial. The global H distance was lower than 3.0 and the neighborhood H was between 0.6 and 1.5 for all
samples from the wastewater trial. This indicated that they were similar to the basic calibration samples in
spectrum characteristics. The global H values for the silage samples were higher than 5.0, indicating that
the spectrum characteristics had significantly changed after ensiling. The R? of the updated regressions
for CP, NDF, ADF, and WSC were 0.99, 0.95, 0.98, and 0.99, respectively. The SEC were 0.45%, 1.17%,
0.80%, and 0.45%, and the SECV (standard error of cross verification) were 0.59%, 1.37%, 1.03%, and
0.59%, respectively. The RPD (ratio of the constituent standard deviation to the standard error of
prediction) were 7.8, 3.9, 4.8, and 8.8, indicating that the four calibration equations were acceptable for
predicting the component accurately. The accuracy was higher than that for pangolagrass set up previously.
Besides determining the nutritional components, this method was also applied to determine the WSC
content, which is an useful information for ensiling forages.

Key words : Rapid analysis, Crude protein, Acid detergent fiber, Neutral detergent fiber, Water soluble
carbohydrates, Silage.
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