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Rapid measurement for chemical compostions of fresh slage
by near-infrared reflectance spectroscopy

Dong Suxiao'” , Liu Xian'” , Han Ljia"?
(1. College of Engineering, China Agricultural University , Beijing 100083, China;
2. Key Laboratory of Modern Precison Agricuture System Integration , Ministry of Education, Beijing 100083, China)

Abstract In order to study the feasihility of analysis o chemical compositions o fresh silage using nearirfrared
reflectance spectroscopy (NIRS) , which is different from the pretreatment o comminuting after drying process as
conventiona means, a representative population of 119 silage samples was grounded under the protection o liquid
nitrogen Using the traditional methods to analysis chemical composition o the silage samples and using the
spectrometer to scan their spectrums at the same time. All the NIRS calibrations for the fresh silage were developed
by means o Modified Partial L east-Squares (MPLS) regression. Results showed that the RPD (SD/SECV) values of
Dry Matter (DM) , Neutral Detergent Fiber (NDF) , Acid Detergent Fiber (ADF) and Crude Ash (CA) were all greater
than 3. And the correlation codficient of validation (R;) o the parameters were al greater than 0.85. The RPD o the
parameters for Crude Protein (CP) , Acid Detergent Lignin (ADL) and Water Soluble Carbohydrate (WSC) were all
greater than 2 and the R’ of them were 0.82, 0.65 and 0.71 respectively. We concluded that NIRS could provide
accurate prediction of awide range of chemical compositions, including the contents of DM , NDF, ADF and CA ; and
NIRS could provide relatively accurate prediction of CP but extra samples should be codlected to enlarge the variation
range o CPfor further validation. ADL and WSC content in fresh silage can roughly be estimated by NIRS, however ,
the precisions for them should be improved in future.
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Table 1 Sdidic resuitsd range in chemicd 2) 2
parameters of fresh dlage sanples o/kg
DM CP NDF
3
AD 96.06 45.62 180.13 28.37
(ADR) DM NDF ADF CA
(ADL) 13.42 6.50 34.92 555 R2 0.96 0.92 0.90 0.93
(cAa) 18. 49 7.87 49.20 8.3# ) ' ' ' '
(cP 21.88 811 5891 7.08 SECV 15.73 10.52 8.87
(DV) 257.70 133.77 435.11 6187 2.39, RFD 3,
2
(NDF) 153.30 92.60 284.67 37.79 Ry
(WO 5.88 0.39 32.47 5.8 0.85,
DM NDF ADF CA
NDF ,
2(a) CP R
(0.89) SECV (1. 91) ,CP
0.82( 2(b)),
CP
== , RFD 3,
0.187 1 1 1 J
1100 1450 1799 2149 2498 ,
B mm , ' cpP
1 119 ADL WSC
Fg.1 NIRS gectrad 119 fresh slage sarples =§ 0.76 0.71,
2.2 SECV 2.34  2.24,
1) R 0.65
1100 2498 nm 2 0.71, RFD 2, NIRS
ADL WSC ,
2
Table 2 Optimized NIRS cdibration methods for chemicd parameters of fresh slage
(ADP) 0 %0 29 0,0,1,1+ Sandard MSC 3
(ADL) 1 83 30 0,0,1,1+ Detrend only 5
() 0 89 30 2,10,5,1+ S\V and Detrend 8
(cP 4 85 30 2.,8,6,1+ Weghted MSC 6
(DM) 1 88 30 2 4 4.1 +Derend only 6
(NDF) 4 86 29 0,0,1,1+ Weighted MSC 7
(W0 0 89 30 0,0,1,1 + Detrend only 8
+ 4 1 0 2
3 1 ;4 2 , 1 2 “og
AV, ;Detrend , ;Sandard MSC, ;Weighted MSC,
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Table 3 Satidicsdof NIRS cdibration and vaidation for the chemicd parameters
SEC / SECV / SEP /
R R RFD R Sope
(kg (g/kg) (gkd
(ADF) 0.90 8.39 0.89 8.87 3.25 0.85 11. 22 1.06
(ADL) 0.76 2.13 0.71 2.34 2.13 0.65 2.43 0.97
() 0.93 2.05 0.89 2.59 3.22 0.89 2.82 0.93
(cP 0.89 1.47 0.81 1.91 2.34 0.82 2.35 0.82
(DM) 0.96 10.28 0.91 15.73 3.83 0.93 20. 65 0.84
(NDF) 0.92 9.84 0.91 10.52 3.68 0.91 11. 80 0.88
(WO 0.71 1.92 0.60 2.24 2.50 0.71 1.98 0.84
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Fig.2 NIRSvaduevs. chemicad vaue df NDF (&) and CP (b)
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