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(RMSEC) (RMSECYV)
Teals TCV s CP, ADF, CA IVDDM
RMSEC RMSECV ral, RMSEC, rev rev 0.860 5, 0. 8523, 0 9007 0. 862 3,
RMSECV 0. 85 , RMSECV 1. 31%, 3.96%,
rcv  RMSECV, Teal RMSEC 0 72% 3. 16%, , 4
, ) ; NDF
, rev RM- rev 0 821 4, RMSECV 3. 70%,
SECV )
2
Table 1 Distribution of calibration and validation sample for the five analyzed components
(% ) (% ) (% ) (% )
Cp 138 7. 50 19 45 12. 88 3 41
NDF 138 42 30 66 81 55. 02 7. 33
ADF 138 29 48 5797 4. 72 9 27
CA 138 595 13 05 8 76 2 20
IVDDM 138 50 88 7792 64. 31 8 21
cp 60 8 38 17. 22 12. 83 2 83
NDF 60 44 16 62 94 55. 02 6 27
ADF 60 33 66 54 99 4. 74 779
CA 60 6 41 11 09 8 71 1 98
IVDDM 60 56 18 74 73 64. 31 6 57
Table 2 Optimal parameters and results of five best calibrations
/(em-1) rev RMSECV/(% DM)
CP 138 7 294 31~ 4128 61 NP - 0 860 5 1 32
NDF 135 7 246 00~ 4 124 60 S+ 1st+ N 5 3 0 821 4 370
ADF 138 8 009 02~ 4009 79 M+ Ist+ N 15, 1 08523 3 96
CA 138 7 506 07~ 4934 05 M+ SG 25, 3 0 900 7 Q72
IVDDM 138 7 149 65~ 5271 20 M+ SG 23, 4 0 862 3 316
: NP= s Ist= ; S= ; N= Norris ; M= ; SG= Savitzk yGolay ; Nor
ris Savitzky Golay
22 (P> 005),
(r) (RM- CP, ADF, CA 1VDDM
SEP) ( 2,
3 60 4, 5, 6),
CP, NDF, ADF, CA IVDDM CP, ADF, CA 1VDDM
, NDF T 0. 902
60 0( 3), ) )
t ( Paired-sample +Test) ,
Table 3 Evaluation of the five calibration models of stem with validation sets
(% ) (% ) r RMSEP/(% DM) ¢ t0 s
Cp 60 12 71 12 83 0 936 2 0. 96 1L 173 2 000
NDF 60 54 90 55 02 09020 2. 83 0 356 2 000
ADF 60 44 38 44 74 0 926 3 3. 13 1L 047 2 000
CA 60 8 64 8 71 0 9512 0. 70 1L 093 2 000
IVDDM 60 64 36 64 31 09255 2. 34 0 211 2 000
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Research on Predicting the Qualities of Stem of Alfalfa Hay by Near
Infrared Reflectance Spectroscopy

QI Xiao', HAN Jian-guo'”, NIE Zhi-dong', LIU Fu-yuan?, ZHANG Ze-hong?, LT Man-1i
1. Institute of Grassland Science, China Agricultural University, Beijing M ajor Laboratory, Beijing 100094, China
2. Gansu Branch of Chengdu Daye International Investment Co. Ltd., Jiuquan 735009, China

Abstract The present research was attempted to predict the qualities of stem of alfalfa ( Medicago sativa L..) without separation
from the whole plant by near infrared reflectance spectroscopy and discussed the feasibility of using the near infrared reflect ance
spectra information of the whole object to predict the qualities of a certain part. Sixty six whole alfalfa hay samples of separated
stems from leaves were collected and they were distinguishing by years, cultivars, cuts and growing periods. There were 138
calibration samples and 60 validation samplers. Fourier transform- near infrared reflectance spectroscopy( FT-NIRS) and partial
least square( PLS) were used to set up the calibration models of stem’ s crude protein (CP), neutral detergent fiber(NDF), acid
detergent fiber (ADF), crude ash (CA) and in vitro digestible dry matter (IVDDM) contents. All models show ed great calibra-
tion and prediction performances except the one of stem’ s NDF content. The correlation coefficients of crossvalidation (rcy)
were between 0. 852 3 and 0 900 7, the root mean square errors of cross-validation (RMSECV) were between 0 72% and
3. 96% and the correlation coefficients of NIRS values and chemical values (r) were between 0 925 5 and 0 951 2. However,
rcv, RMSECV and r of the model of stem’ s NDF content were 0 821 4, 3 70% and 0. 902 0, respectively. It wasn' t exact
enough and would be used for rough predicting only. All of the results showed that near infrared reflectance spectra informat ion
of whole alfalfa hay could be used to predict some components of its stem exactly. It was the maiden attempt of using near infra-

red reflectance spectra information of the whole objects to evaluated the qualities of a certain part.
Keywords Alfalfa; Near infrared reflect ance spectroscopy; Separating stems from leaves; Nutrition qualities
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